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This qualitative study aimed to investigate the views of preservice mathematics
teachers taking a Pedagogical Formation Certificate Program,on their professional
development through reflective journals. Twenty-four preservice teachers’ reflective
journals written during their Practicum Course were analyzed under four themes:
properties of a practicum teacher; definition of an ideal teacher; reflections of
teaching sessions; reflections of the practicum course. According to the results, a
preservice teacher would be a teacher with patience, tolerance, and have good
mathematics teaching skills. In the reflections of teaching session’s theme, it was
revealed that preservice teachers have different opinions about teaching methods and
classroom management. In the last theme, the awareness of preservice teachers about
their improvements and differences was presented.In light of the results, suggestions
aremade regarding topics such as (re)structuring pedagogical formation certificate
teacher preparation programs and supporting teacher candidates with theoretical and
practicum courses like classroom management, teaching methods and
communication.
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Anahtar Kelimeler:
Akademik basari,

Universite yasamina katilim,
Ogrenci kazanimlari,

Yapisal esitlik modeli,
Universite 6grencileri.

Bu ¢alismanin amaci Pedagojik Formasyon Sertifika Programi Matematik Ogretmenligi
Bolimii dgrencilerinin Ogretmenlik Uygulamasi dersi kapsaminda mesleki gelisimlerine
dair dusuincelerini yazdiklari yansitici glinliikler yardimiyla incelemektir. Bu amagla 24
dgretmen adayinin  Ogretmenlik Uygulamasi dersinde yazmis oldugu yansitici
gunlikler, 6nceden belirlenen dort tema cergevesinde analiz edilmistir. Temalar
uygulama O6gretmeninin ozellikleri, ideal 6gretmen tanimi, ders anlatimina dair
donutler ve 6gretmenlik uygulamasi dersine dair donutler olarak belirlenmistir. Yapilan
analizler sonucunda O6gretmen adaylarinin sabirli, hosgorili, matematigi 6gretme
bilgisi iyi olan bir 6gretmen olmak istedikleri tespit edilmistir. Uygulama okullarinda
yaptiklari ders anlatimlarina dair dénatleri incelendiginde, kullandiklari 6zel 6gretim
yéntemlerine ve sinif ydnetimlerine dair farkli diisiinceler ortaya gikmistir. Ogretmenlik
Uygulamasi dersinin genel dondtleri olarak adlandirilan son tema ile 6gretmen
adaylarinin kendi degisim ve gelisimlerine dair farkindaliklari ortaya koyulmustur. Bu
bulgular 1sinda pedagojik formasyon sertifika programinin yeniden yapilandiriimasi ve
6gretmen adaylarinin sinif ydnetimi ve 6zel 6gretim yontemleri konularinda hem torik
hem de uygulama dersleri baglaminda desteklenmesi gerektigi Onerilerinde
bulunulmustur.

* burcak@mu.edu.tr
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Introduction

Since 1982, Turkish universities have been delegated the task of teacher training, albeit through a
wide variety of policy agendas. Quite different approaches have been implemented, especially in the
field of teacher training. For graduatesoffacultiesother than Education(e.g. Faculty of Science), their
teacher training process continues with a Pedagogical Formation Certificate Program (Kavcar, 2002).
Considering the process of teacher training in recent times, one of the key turning points was a study
performed by the Turkish Council of Higher Education (YOK) in cooperation with the World Bank in
1997, titled “The Restructuring of Faculties of Education” (Kizilgaoglu, 2005). One of the most important
aspects of this new structure/organization are the “graduate programs” which, over a 1.5 year (3
semester)process, allows graduates from other faculties to be trained as a teacher in secondary
education (YOK [Council of Higher Education], 1998). Starting in the academic year of 2008-2009, the
program operated on a two-termperiod; however, on January, 28, 2010, the Council of Higher Education
replaced it with the Pedagogical Formation Certificate Program (PFCP).

Graduates from various faculties other than Education may apply to the Pedagogical Formation
Certificate Program. Upon successful completion of the program, they may become a teacher within the
Ministry of National Education. The program consists of 10 courses with 25 credits. 56% of the classes
are categorized as general education knowledge, and 44% as subject knowledge (YOK [Council of Higher
Education], 2014). One of the classes is a 5-creditPracticum course, in which teacher candidates are
required to do practicum within secondary schools.

By 1998, preservice teachers had started observations and internships in schools as part of the
faculty-school partnership program (YOK[Council of Higher Education], 1998). The Pedagogical
Formation Certificate Program is a teacher preparation program which offers graduates of various
faculties the chance of becoming a career teacher. Preservice teachers in the Pedagogical Formation
Certificate Programs receive a Practicum course, with two hours theory and six hours practical
training/internship a week for one academic term (14 weeks). Overall, teacher candidates are required
to spend 90 hours at secondary schools. During this process, they are expected to observe the
application of theoretical lessons in classrooms and practicum teachers’ in-class experiences. However,
in comparing Faculty of Educationgraduates, who receive both ‘school experience’ and ‘practicum’
courses in different semesters, to graduates of PFCP programs, one concern that requires investigation
is to what extent PFCP graduates develop and become aware of themselves professionally.

Previous research on Pedagogical Formation Certificate Programs generally focused on preservice
teachers’ attitudes toward being a teacher (Eraslan&Cakici, 2011; Gurbiz&Kisoglu, 2007;
Oguz&Topkaya, 2008; Oztiirk, Dogan,&Kog, 2005; Yiiksel, 2004), problems of the program’s contents
and duration (Alev&Yigit, 2006; Biimen, Unver,&Basbay, 2010), preservice teachers’ academic success
(OGzdemir-Alici, 2005), and examining some of the affective properties (such as level of desperateness,
personal properties) (Ceyhan, 2004; Uslu, 2013). However, nostudies were found on preservice
teachers’ views of their own developmental process during a Pedagogical Formation Certificate
Program. Considering the teaching process in these programs, which is shorter and less intense that the
teaching process in faculties of education, Pedagogical Formation Certificate Program preservice
teachers’ views and feedback would likely play a significant role in their own professional development.
Thus, examining preservice teachers’ views is of considerable value in this process.

Not only Turkey, but also several other countries (e.g. Finland, Singapore) have PFC programs
(Erbilgin&Boz, 2013). But according to Erbilgin and Boz’s (2013) study, the percentage of practicum
courses in these PFC programs are higher than in Turkey, with practicum courses occupying a significant
place, even where the PFC program lasts for one year.

Considering this situation, the achievements of teacher candidates on this course should be
examinedon the basis of their views. Preservice teachers should be given opportunities to reflect upon
their own experiences and comment on them in order for a permanent and meaningful learning process

2
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during both their theoretical and practical courses. One of the ways in which preservice teachers’
reflective thinking can be observed is the use of reflective journals (Altinok, 2002). In the literature,
there are studies that examine reflective journals through practicum courses (Doyran, 2013; Hatton &
Smith, 1995; Maarof, 2007; Sahin, 2009), as well as studies that examine and assess practicum courses
through reflective journals (Isikoglu, ivrendi, &Sahin, 2007; Kog & Yildiz, 2012; Kdksal&Demirel, 2008;
Maloney & Campbell-Evans, 2002; Uline, Wilson,&Cordry, 2004). The main aim of all of these studies is
to move teacher education to a better place. Studies on the use of reflective journals in teacher
education discussed that teacher candidates may improve their teaching methods and techniques
through making observations and reflecting in their journals. Moreover, reflective journals were
considered very helpful in terms of contributing to their own professional development regarding
classroom management through observing both their own and their colleagues’ teaching styles (Doyle,
1997; Ekiz, 2006; Maarof, 2007). Maarof (2007) suggested that the method of writing reflective journals
increases teacher candidates’ awareness of their strengths and weaknesses in the profession. Similarly,
Ekiz (2006) highlighted that reflective journals allow teacher candidates to think aboutdifficulties that
they may face and how to find solutions in the classroom environment.

Since PFCP students hail from faculties other than education, they have quite different profiles and it
is therefore inevitable that their views and perceptions toward the teaching profession may differ
(K6ksal&Cinar, 2011; Oztiirk et al., 2005). For this reason, a study on examining PFCP student’s reflective
journals within the framework of practicum course would be significantin order to better understand
teacher candidates’ professional development from their own point of view.

This study aims to examine PFCP teacher candidates’ views on their own professional development
during their practicum course. The underlying causes of their views are put forward based on the
feedback from their reflective journals, which they completed during the practicum course. The
research problems guiding the study are as follows:

e What are the views (if any changes) of PFCP teacher candidates on their professional
development and the characteristics of practicum teachers?
e  What are the perceptions of PFCP teacher candidates’ ‘ideal teacher’?

Method
Participants

This qualitative study aims to investigate Pedagogical Formation Certificate Program preservice
mathematics teachers’ views on their own professional development through examination of their
reflective journals. According to Denzin and Lincoln (1994), qualitative studies provide in-depth
understanding of participants’ values, attitudes and beliefs within the frame of their own
interpretations. Similarly, Patton (2002) states that qualitative study is a research model which helps to
understand the participants’ own perspectives on a situation or a topic. Therefore, this design
demonstrates the strength of the current study with its distinctive aspects like the unpredictability of
qualitative study findings and giving opportunity to investigate findings in its own context.

Participants and Data Collection

Among a group of mathematics teacher candidates in a Pedagogical Formation Certificate Program,
twenty-four preservice teachers were chosen as participants through purposeful sampling. In the
context of the study, this sampling technique was preferred in order to obtainrich data and be able to
investigate the concept deeply. The reason for choosing the participants among the mathematics
teacher candidates is that one of the researchers is a mathematics teacher educator, and the tutor for
the practicum course.
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Each participant graduated from the Mathematics Department of the Science Faculty, and ten of
them either work as paid teachers or are employed within institutions of the Ministry of National
Education. The teacher candidates were required to do their practical training/internship in the public
schools as a part of the Practicum course. The 24 participant teacher candidates observed five practicum
teachers in the field during their internship; observing their teaching methods and classroom
management techniques in a classroomsetting. The teacher candidates were also requested to write
reflective journals under structured activities for the 14 weeks of the course. After writing each week’s
journal, they returned them to the course instructor. The preservice teachers did not receive any
training on the writing of reflective journals. The activities in the reflective journals are explained in
Table 1.

The reflective journal, which is hereafter called the ‘teacher candidate reflective journal’, has two
pages assigned for each weekly activity, and was distributed to the teacher candidates at the beginning
of the course. During theory classes, the teacher candidates voluntarily shared what they wrote for each
week’s activity.At the beginning of the course, the preservice teachers were informed by the course
instructor about the study, and their permission taken before analyzing their reflective journals.

Table 1.
Topics in Reflective Journals
Week Activities in Reflective journals
1 ACTIVITY 1: My expectations from the Practicum Course
2 ACTIVITY 2: My first day at school
3 ACTIVITY 3: Teacher-student, student-student and classroom climate
4 ACTIVITY 4: Observation of a day of practicum teaching at school, teacher meetings,

classroom notebook, attendance sheets etc.
ACTIVITY5:  Yearly plan, daily plan

6 ACTIVITY 6: Teachers’ teaching methods and techniques, classroom management
and communication techniques
7 ACTIVITY7:  Practicum teachers’ personal and professional characteristics, the ‘ideal
teacher’
8 ACTIVITY 8:  Use of textbooks
9 ACTIVITY 9:  Observation of a student in class
10 ACTIVITY 10: First lesson plan, teaching and feedback
11 ACTIVITY 11: Second lesson plan, teaching and feedback
12 ACTIVITY 12: Examining current assessment techniques and sample of a student
exam paper
13 ACTIVITY 13: Third lesson plan, teaching and feedback
14 ACTIVITY 14: Overall evaluation

Data Collection Procedure

The teacher candidates’ reflective journals were the source of data forthis study.All of the teacher
candidates’ 630 reflective journals written during the 14 week course were thoroughlyexamined. For the
purpose of this study, 120 reflective journals of the 24 teacher candidates in specific weeks (7, 10, 11,
13, 14) were chosen as the main source of data. The activities in these specific weeks are ‘practicum
teachers’ personal and professional characteristics, ‘definition of an ideal teacher’, ‘lesson plans and
feedback’, and‘experiences and feedback over the course’. These activities were specifically chosen for
data analysis due to their rich content.
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Data Analysis

Content analysis was applied in this study. Content analysis is used to find related statements and
concepts in data (Yildinm & Simsek, 2006). During coding, each researcher read the teacher candidates’
views on each activity several times separately in order to break them down to meaningful sections and
to find out what each section meant conceptually. Related sections were then coded. Each researcher
coded the teacher candidates’ reflective journals separately and consistency of codes were calculated by
using the formula [consensus/(agreement+disagreement)* 100] (Miles & Huberman, 1994). Interrater
reliability was 90%. The researchers then came together and discussed the part (10%) that was coded
differently, until full agreement (100%) was achieved. After the codes were identified in the first stage of
content analysis, themes grouped the codes under specific categories. In this sense, the first codes were
brought together with a detailed examination and themes were found. For example, under the activity
called ‘views on practicum teacher’, each practicum teachers’ characteristics were coded through
detailed analysis of teacher candidate views. The teacher candidates’ views were coded under
temperament, vision, positive and negative characteristics, attitudes toward teaching profession,
subject knowledge, and classroom management. Temperament, vision and several other characteristics
were coded under the ‘personal characteristics’ theme and attitudes toward profession, subject
knowledge and classroom management were coded under the ‘professional characteristics’ theme.

Codes and themes aresupported with direct quotations from the teacher candidates’ reflective
journals on the related activities. These quotations arepresented with the teacher candidate’s ID (TC#).
For the activity titled ‘views on practicum teacher’, the teacher candidates’ phrases on practicum
teachers’ in-class tasks, behaviors and moods were examined as a unit of analysis. For a different
activity, the teacher candidates were required to define their views on an ‘ideal teacher’. The ‘ideal
teacher’ definitions were coded under temperament, vision and positive characteristics, attitudes
toward the profession, subject knowledge, and classroom management. The teacher candidates’
feedback on their own teaching was also examined. Their views were coded under ‘activity-based
methods’, ‘traditional lecturing’, ‘student-centered methods’ and ‘question-answer methods’. Codes
that related with each other were organized under teaching methods theme. In addition, based on the
teacher candidates’ views, codes such as ‘use of voice’, ‘classroom domination’, ‘use of time’, ‘use of
board’, and ‘lack of experience’ were organized under the ‘classroom management’ theme. Lastly, the
teacher candidates were required to write their overall views on the course. For this activity, the teacher
candidates focused on the overall term and they reported their views on the practicum teachers’
characteristics, their in-class and out-of-class applications, and their own teaching experiences during
the planned lessons. Phrases like ‘activity-based teaching’ and ‘student-centered teaching’ were coded
under ‘contemporary approaches’ and phrases like ‘lecturing and teaching using board’ were coded
under ‘traditional approaches’.

The findings also consist of the researchers’ views and interpretations on the data defined within the
framework of specific codes and themes. The themes that played a role on the teacher candidates’
professional development are discussed in light of the teacher candidates’ interpretations.

Findings

The preservice teachers’ reflective journals were analyzed under four themes. The themes were
characteristics of practicum teacher, definition of an ideal teacher, reflections of teaching sessions, and
overall reflections of the practicum course.

Observation of Practicum Teacher

The teacher candidates evaluated their practicum teachers under two categories; personal
characteristics and professional characteristics.
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As can be seen in Table 2, the teacher candidates used many positive adjectives related to the
practicum teachers’ temperament. These were ‘tolerant, patient, understanding, modest, agreeable,
soft-spoken, mother-like and loving’.

On the other hand, the teacher candidates also stated negative characteristics. Some of them were
‘tired, bored, name-caller and abuser of students’ good will’.

For example, TC9 said that “sometimes he/she name-calls, but still her students respect her”.
Moreover, there were definitions that have negative content but implied positive characteristics. For
example, “[a person] who does not have sudden voice escalations, who can control his/her
anger/frustration, soft-tough, not capricious”.

Table 2.

Observation of Practicum Teacher.

Theme Codes Samples from Unit of

Analysis

Temperament Patient, tolerable
Negative characteristics Tired,bored

Personal Characteristics Characteristics expressed with negative Does not have sudden voice
words escalations

Positive characteristics

Vision Guide, leader

Attitudes toward profession Wants to use technology,
loves his/her profession

Content knowledge, Pedagogical content  Knowledgeable
knowledge and Pedagogical knowledge Mathematician, Being able
to change his/her teaching
Professional Characteristics methods, arrange the level
of teaching in order to
student, Knowing his/her
students

Classroom Management Authoritative, Democratic,
Distressed

The teacher candidates evaluated their practicum teachers in terms of their position/stance toward
the students in their classrooms. They reported that the practicum teachers were ‘guide, leader,
confidant, cultured, friend, encouraged, motivated, self-confident, good listener, having good body
language and communication skills’. According to TC8, “my teacher is very cultured and follows current
events. Every day she tries to take her students attention with current events related to the topics”.
However, TC15 mentioned that “[She] does not tell us any current events. She does not share any
updates related to math in the classroom”. Also, one of the characteristics that the teacher candidates
mentioned about their practicum teachers was ‘being open to new ideas and innovation’. TC2, after
observing the practicum teacher, stated that her practicum teacher had “very positive attitudes toward
program revisions and she tried to improve her teaching”. Similarly, TC15 said that “My practicum
teacher is open to current events and has good interpretation skills”.
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The teacher candidates also evaluated their practicum teachers’ professional characteristics and
their views were categorized under three sub-topics; ‘Professional Skills’, ‘Content Knowledge’, and
‘Classroom Management’. One of the most stated characteristics was ‘loving teaching profession’ under
the code of ‘attitudes toward the profession’. Accordingly, almost all teacher candidates mentioned that
their practicum teachers loved their profession. For example, some of the observations were as follows;
TC9, “she loves her profession and respects [it]”, TC15, “It is obvious that she loves her profession”.

Another theme related to the ‘attitudes toward the profession’ was the practicum teachers’
attitudes toward technology. The teacher candidates commented that they observed various kinds of
attitudes toward technology. For example, TC6 reported that her practicum teacher was not eager to
use technology and most of the time she was not successful in using technology in the classroom.
However, another teacher candidate, TC10, commented that her practicum teacher “had very positive
attitudes toward technology and better skills for using the technology”.

During observations of the practicum teachers’ content knowledge, most of the teacher candidates
(16 of 24) emphasized that their practicum teachers’ content knowledge was quite good. For instance,
TC6 said that “[the practicum teacher] is very knowledgeable in his/her subject”. TC7 also mentioned
that “our teacher is very skillful and she has better content knowledge than any other math teacher |
have ever known”. While TC8, commented that “His/her content knowledge is very good”. But some of
the teacher candidates stated that they did not see themselves as knowledgeable enough to evaluate
their practicum teachers’ content knowledge. For example, TC3 stated that “I cannot talk abouther
content knowledge. | think she is very knowledgeable mathematician”. In addition, some of the teacher
candidates reported that the practicum teachers had good content knowledge, but that they could not
use it effectively. TC22 also briefly said that “My practicum teacher has a wide variety of knowledge, but
she was not successful and cannot use them effectively”.

The teacher candidates observed the practicum teachers in terms of their classroom management
skills. They defined their practicum teachers’ classroom management styles in various phrases such as,
‘using board effectively’, ‘using time effectively’, and ‘coming to class on time and ready’. One of the
teacher candidates emphasized that his practicum teacher ‘taught lessons very slowly’.TC24, said that;

Generally, she comes to the classroom five minutes late. | think she may not respect her class. She
generally teaches very slowly and | think this is related to her temperament/mood. She also talks
and walks slowly. But because she teaches slowly, she loses the classroom control easily.

On the other hand, there were other teacher candidates who observed that their practicum teachers
had ‘very good classroom management skills’. For example, TC9 said that, “I have learned many skills
from my practicum teacher, she has very good classroom management skills”.

Views on ‘Ideal Teacher’

The teacher candidates’ definitions ofan ‘ideal teacher’ and their comments on the practicum
teachers overlap. As can be seen in Table 3, both codes and themes in the previous section are in
parallel to each other. On this point, we investigated the similarities and differences between the
teacher candidates’ comments (depending on the observation of the practicum teachers) on their
practicum teachers’ characteristics and ideal teacher definitions.
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Table 3.
Views on ‘Ideal Teacher’
Theme Codes Samples from Unit of Analysis
Temperament Tolerant, patient, loving
. Vision Following current events, open to innovations
Personal Characteristics g P
Positive Friend, confidant, guide
Characteristics
Attitudes toward Loves his/her profession
profession
Content knowledge Professionally skillful and competent, being able
Professional Characteristics to provide appropriate learning environment
Classroom Coming to class prepared, has sufficient
Management knowledge on classroom management

Preservice teachers expected that the ideal teacher should be ‘tolerant, patient, merciful, forgiving,
and humoristic’. Accordingly, TC1, defines the ideal teacher in her mind by using the following
adjectives, “tolerant and patient, open mind and non-rigid, merciful, sympathetic, humoristic, expecting
high achievement, encouraging and supportive”. Moreover there are teacher candidates who also
commented that the ideal teacher should be ‘positive and disarming’. TC13 explains that the “[Ideal
teacher] should be always positive to her students and should be disarming”.

While identifying the ideal teacher’s personal characteristics, some of the preservice teachers also
underlined that the ideal teacher should be psychologically healthy. For example, TC6 said that;

For me our teachers should be also psychologically healthy. So far, we are evaluated by the exams
which involve theoretical knowledge. However, after that we experienced attitudes which are not
appropriate for teachers. The parents should be comfortable to send their students to the school
and they should trust the teachers and schools fully. Hesitation and untruthfulness effect
achievement directly. The teachers do not only transfer the knowledge to their students, they are
models for them.

On the other side, the concept of ‘being a model’ which is underlined by the TC6 above, was also
used by half of the teacher candidates (12 of 24) in their definition of the ideal teacher. TC4 said that;

The person who is committed with passion is a voluntary education fan.She should be compatible
with her environment, successful in her social relationships, conscious of her duties, loves to spread
her knowledge and loves to learn new things, loves to influence pupils, a model for her environment
and students in every way, a discernible person by not only her way of talking and thoughts, but also
her behaviors and appearance.

The teacher candidates identified vision of the described ideal teacher by using some indicative
attributes. These are ‘being open to new ideas and thoughts’, ‘technological developments’ and ‘being
open minded’. For example, TC3 and TC8 said that “[the teacher] should be open to say new things” and
“[the teacher] should know innovations and be open-minded”. One of the preservice teachers (TC16)
explained that “an ideal teacher should be open to new ideas and thoughts, following and keeping up
with technological innovations, and attune to developing technologies. She should use smartboards and
tablets provided by the government. In short, she should be open to novelties and learn new
things”.Among these properties, some of the teacher candidates gave some negative case examples of
behaviors an ideal teacher should not do. The explanation of TC15 and TC19 were, “when students give
8
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wrong answers to questions, they should not be absolutely humiliated in the classroom”, and “[the ideal
teacher] avoids unkind treatment”.

Among the definitions of an ideal teacher, besides personality properties,professional qualifications
are also mentioned. About an ideal teacher’s attitude towards the profession, the most mentioned
property is being passionate about teaching and this property was underlined by almost all teacher
candidates as a critical qualification of an ideal teacher. TC23 and TC15consecutivelyasserted that an
“ideal teacher firstly should love her profession and take pleasure from her own lesson. First she must
love her job and then her students will love her lessons” and “at the very beginning, the teacher should
love her profession and be an expert in her profession”. From TC15’s comment, it can be observed that
teacher’s content knowledge comes second or equal to being passionate about the profession. Again all
of the teacher candidates underlined that an ideal mathematics teacher needs content knowledge,
pedagogical content knowledge, and pedagogical knowledge. According to the participants, at the very
beginning, an ideal teacher should be a good mathematician. TC15 and TC23said that “first of all, [the
ideal teacher] has content knowledge, she should be an expert about her subject”, and “a teacher
should have content knowledge and she needs to know everything about her field, whatever it needs”.

The participants emphasized that besidessufficient content knowledge, a teacher needsthe required
knowledge to teach specific content, or pedagogical content knowledge. TC15 explained this as “[the
ideal teacher] should give daily life examples to make concepts more concrete and also to explain how
and where mathematics can be used in life. When students are distracted, the teacher should realizeand
get them involved in the lessons by using a different teaching methodology”.

The definitions on ideal teachers involve not only content knowledge and pedagogical content
knowledge, which means the knowledge needed for teaching a subject effectively, but also general
pedagogical knowledge, which means knowing students and treating them according to their
age/developmental level and personalities. In fact, one of the components of pedagogical knowledge is
classroom management, but since the participants underlined this topic often, this was taken as a
separate theme within the study. Therefore, classroom management is not discussed under this theme.
Explanations about general pedagogical knowledge are given by oneparticipant (TC2)as,“planning the
teaching process, using time effectively, observing students’ improvements. Moreover, a teacher should
create a teaching environment in the classroom which is fun and enjoyable and far from a boring and
traditional perspective”. He then added;

An ideal teacher....has a good pedagogical education, with high general knowledge...aware of what
happens around her, behaving appropriately that fits in social norms, be a useful person for her
country and nation. The ideal teacher is a person who uses appropriate methodology and
techniques for her students’ needs and progress; gives importance to her students gaining abilities
fordaily life, and also gives importance to students’ emotional wellbeing.

Finally, the ideal teacher definition involves some explanations about classroom management styles.
Teacher candidates commented on how discipline should be upheld in the classroom, including TC1;

To me, an ideal teacher should have discipline by not standing as an authority over the students, she
should neither set rules to make them feel free nor be too oppressive. She should act as a model
and an advisor and also produce an appropriate teaching environment to make her students
improve their productive perspectives.

When the definitions of an ideal teacher are investigated, it is seen that the properties of observed
teachers and properties of an ideal teacher as defined by the participants have much in common. For
example, TC1 said about his practicum teacher that, “my practicum teacher is very patient because she
is very experienced, she is a tolerant and thoughtful teacher” and this preservice teacher gave a
definition of the ideal teacher as “[the ideal teacher should] be tolerant and patient, open-minded and
flexible, merciful, thoughtful, humoristic, have high achievement expectations, and be encouraging and
supportive”. Moreover, TC2 commented on her practicum teacher as;
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The teacher’s personal characteristics are very good and thoughtful and he has very high self-
esteem, he is very consistent in his behaviorsand he is open-minded, honest, and open to
innovations, and loves his students. His professional characteristics are as such; he is aware of his
power and professional [knowledge] of his area, loves his occupation, he is passionate about what
he is doing, and highlights his successful students and their achievements.

And TC2 continues with the definition of an ideal teacher as;

The characteristics of an ideal teacher can be listed as having good content knowledge and
pedagogical knowledge, high level general knowledge, not ignoring the happenings around her, be a
person in social norm,and being useful for her country and nation. She is a person who uses
appropriate methodology and techniques for her students’ needs and progress; gives importance to
her students’ gaining abilities fordaily life, and also gives importance to students’ emotional
wellbeing.

As a result, it can be seen that the preservice teachers defined their ideal teacher by considering
their practicum teachers’ properties that they observed during internship.

Reflections on

teaching sessions

The teacher candidates emphasized teaching methods and strategies, and classroom management.

The codes of

activity-based methods, traditional lecturing, student-centered methods, and question-

answer methodas the teaching methods are presented in Table 4.

Table 4.
Reflections of Teaching Sessions
Theme Codes Samples from Unit of Analysis
Activity-based “I think this lesson was more fun and effective as opposed
methods to the previous one, since | inserted activities and gave the
chance for students to explore the concepts in the lesson
plan”

Teaching methods

and strategies

Traditional lecturing “Since | conducted as a lecture, the lesson was a little
monotonous”

Student-centered “I conducted student-centered method”
methods
Question-answer “I thought that my lesson was effective since | conducted
methods ‘question and answer’ method”
Use of voice “Sometimes | had to speak loud to make myself heard”
Classroom “I thought that | was ineffective. | could not manage the
domination? class”
Classroom Use of time “The main problem in the classroom was | prepared for
the sample lesson, but | could not conduct my lesson plan
Management

10

because of the time”

Use of board “The practicum teacher said that | used the whiteboard
too much to write everything, turning my back too many
times to students”
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Theme Codes Samples from Unit of Analysis

Lack of experience “I have fears about managing the new age students since |
had no teaching experience”

The teacher candidates stated that in general, their activity-based lesson plans and teaching caught
their students’ attention and they learned the concepts without becoming bored. TC1, in one of his
teaching sessions, used an activity to make his students produce their own knowledge. About his
teaching session he inferred that;

| can exactly say that we did not understand how fast the time passed and | did not observe any
students getting bored. Students got the idea of what was a determination through activities. In the
next steps, they produced a connection with the founded result by themselves and moved
forwardsto the conclusion.

In TC3's reflective journal, it could be seenthat teaching with an activity was very entertaining for the
students. TC3 mentioned about how she had opportunities to take care of each of the student groups
and the students enjoyed completing the activity. In addition to this, TC3 voiced that when starting her
lesson, she shared daily life information with her class and this improved the student’s attention. TC3’s
conclusion about her lesson is very interesting;

| thought mathematics to be a very serious job; that the classroom should be quiet and the teacher
should not make any jokes. However, | now understood it is not like that. It can be very enjoyable
and entertaining. Especially,during the topic of finding the properties of determination, although
theproperties already existed, they were happy to discover themagain on their own.

The similar explanations are detected in the lines of TC7;

On the topic of ratio and proportion, over the years the definition was given and exercises
conducted; but it was very interesting for my students to get the definition of geometric ratio and
arithmetic ratio by using the circle. We reached meaningful learning and gains. | thought their
attention could wane as they are teenagers;but on the contrary, students’ awareness about
mathematics is about getting involved, they started to read mathematical articles, to research about
different solutions, and to sharetheir findings with their friends and teacher.

The aforementioned explanation of TC7 presents the importance of activity-based teaching.
Similarly, one of the preservice teacher’sconclusions on the implication of his lesson plan conducted
with activity-based methods is very important. TC16 underlined that “in the classroom,the application of
effective teaching and learning can be achieved through activities”; and he continued with “I learned
that if there are no attractive things for students, they are not interested in [learning]”.

In his teaching session reflections, TC18 observed that through activities conducted in the lesson,
students could explaina right circular cylinder and produced surface area and volume formulas and
conducted some applications; moreover, he specified that where students produced from their own
knowledge, it improved the students’ motivation. Another teacher candidate, TC19, in his teaching
sessionreflections, mentioned about teaching with explanations from nature in order to get the
students' attention; with students then also wanting to give their own examples and join in the lesson.
TC21 also emphasized the importance of activity-based teaching in her teaching sessionreflections. She
summarized this as, “activity works as making concrete of some abstract topics?” and she claimed that
the lessons taught by activities made students learn without tedium and that it might help students to
overcome mathematics anxiety.

Like TC21, TC24 also underlined the importance of activities in his reflections of teaching sessions. He
thought that drawing an ellipse through an activity saved the lessonfrom becoming tedious. According
to TC24, at the end of the lesson when the teacher candidate asked the questions, the active
involvement to answer those questions by thestudentsis a good sign that the activity reached its goal.
The same teacher candidate conducted his teaching session with question-answer method, but stated

11
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that it was not as effective as activity-based methods. In the teacher candidates' reflections on their
teaching sessions, the inferences about classroom management experiences are also remarkable. It was
observed that among the teacher candidates, the ones who had teaching experience had less problems
teaching in the classroom, with management of the class and getting the attention of the students.It
was also confirmed by the professor of the practicum course that the teacher candidates with no prior
teaching experience suffered from intense nerves or excitement during their teaching, and that they
could not obtain their students attention easily and from time to time lost focus on the topic being
taught. In reflections on his own teaching session, TC23 stated that he had faced some problems during
his teaching session because he had noprevious teaching experience.Some of the candidate teachers
were not gettingthe attention of their students during lessons, missingout some important points of the
topic because of excitement, and losing eye contact/communication with students because of
excessiveboard usage.

One teacher candidate specified that he would teach more effectively by using both the reflection of
the practicum teacher and students; and give more attention to whatever issues werementioned. TC24
explained that in one of her teaching sessions, she could not apply an activity because of a time
problem, and continued her lesson with traditional lecturing, and thus she could not get her students
attention easily and felt her classroom management wasflawed.

Overall reflections of the practicum course

The teacher candidates specified their self-observations at the end of the course from the weekly
journals they had kept and from 14 weeks of participant observations. It is possible that these
observations can be also taken as significant contribution to their professional development procedure.
Table 5 presents three main themes, and underneath each are codes related to changes intheir behavior
and attitudes after the practicum course, what they should be careful about, and whatthey were told to
change in their own teaching process.

Table 5.

Overall Reflections of the Practicum Course

Theme Codes Samples from Unit of Analysis
Contemporary Activity-based teaching, student-centered teaching:
Approaches “I learned that the lessons are not only conducted by

lecture, but learnedabout different methods and

strategies”
Teaching Methods

Traditional Teaching by lecture, teaching by using only whiteboard:

Approaches “Before this lesson and my observations, | had thought
that the only materials for a lesson were a board, pencil
and eraser”

Authoritative Authoritative attitudes :

Approaches “From this program [pedagogical formation certificate

program], my authoritative attitudes in the classroom
have reduced”

Classroom

Democratic Listens to students,understanding attitudes:
Management

Approaches “I thought that | observed my practicum teacher’s
experiences on classroom management very well. If there
are no extreme circumstances, | will manage my
classroom environment in a very democratic and equable
climate”

12
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Personal Patient, tolerant:
Characteristics “I'am taking care of studentsclosely and | am now more
tolerant”

Be careful about student differences,be capable of using
different teaching methods:

“Students used to beof one type to me. | had the
comprehension that each student could understand every
point; that if they could not, this was the student’s

Teacher problem”

Characteristics ProfessionalCharacte  Patient, tolerant:

ristics “I am taking care of my studentsclosely and | am now
more tolerant.”

Be careful about students’ differences, be capable of using
different teaching methods:

“Students used to be of one type to me. | had the
comprehension that each student could understand every
point; that if they could not, this was the student’s
problem

Under the teaching methods theme, teacher candidates’ opinions about traditional and
contemporary approaches were investigated; for the classroom management theme,teacher
candidates’ views were classified in authoritative and democratic approaches; and lastly,under the
teacher  characteristics theme, the thoughtswere considered under personal and
professionalcharacteristics. For teacher candidates, the most important reflections about themselves
were the methods of teaching mathematics. Before taking this course, some of the preservice teachers
thought that they could only teach mathematics in front of a board and that mathematics was a course
that should be learned by only listening to a teacher. However, by the end of the course, they realized
that mathematics course tuitionalso involved different teaching methods, and even these methods are
more effective than the aforementioned.For example TC13 said that;

| learned that the lesson can be taught not only by lecturing, but also by using different strategies
and methods. | was one of those teachers who thought that teaching with activities was a waste of
time. This changed after my teaching session in which | used activity-based methods in the school.
When the students explored someformulas on their own, they were more contented and showed
their delightby applauding me. This is a kind of proof to me that it was the correct teaching
approach, | guess.

A similar feedback was given by TC17;

| understood that mathematics is not taught by using only a whiteboard. On the very first day of this
course, all the talk was of teaching that seemed so wrong to me. | always thought that there was
never enough time, there were lots of topics and how we could teach mathematics to students by
way of activities.But | saw that there were in fact many correct waysto teach.

TC22 wrote some self-reflections in her journal by underlining her practicum teacher’s strategies;

Before this course and observations of my practicum teacher, | thought that the only materials
needed for the lesson were a whiteboard, pencil and eraser.l was wrong...concept maps, geoboards
were materials just as important as the whiteboard.

With an interesting idea, TC22 revealed the relationship between content knowledge and
pedagogical content knowledge, an area of ongoing discussion nowadays. “I thought that it was enough

13
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to know mathematicsto be a teacher. | was wrong. | realized from this course that besides knowing
mathematics well, | need to have lots of abilities, such as the ability to teach”. It is seen that the
participants believed thatthe strategies forteaching mathematics were very limited; however, through
observation and experience, there are in fact many strategies they can use. From the reflective journals
it can be seen that almost allparticipants (19 of 24) feel anxious about classroom management.

Teacher candidates questioned ways of dealing with new generation students; even from time to
time they admitted this problem to be one of their most challenging.They stated that they would handle
these situations by using their practicum teacher’s strategies.

For example, TC23talked about new generation studentsand ways of handling them;

[This practicum] made me understand how difficult it is to adapt them [new generation students]
and talking the same language with them is not as easy as in the old days.In fact, this scares me. For
a long time, | did not know how | was going to keep in step with them, how | am going to make them
listen to me, and how | am going to communicate with them. But in time, | have had the chance to
get close to them; having observed the practicum teacher’s strategies and tried myself to apply
them.

In a similar comment, TC8 also said that;

| thought that | observed my practicum teacher’s classroom management experiences very well.
However, | thought that | would need at least two years to manage a classroom by myself, take care
of each problem and at the same time continue to teach. In this short time, | do not think that | have
become experienced.

TC17, who stated his opinion about democratic classroom management, realized that he followed
anauthoritative approach, but now he explained that he was more democratic and more tolerant to his
students; “With this program, my authoritative approach has decreased. | now try to conducta more
student-centered lesson”.

In fact, teacher candidates’ reflections about thecharacteristics that any teacher should have,
overlapped with the observed practicum teachers’ characteristics and definitions of their‘ideal
teachers’.

The parallel relationship between the ideal teacher image of the participants and the characteristics
of their observed practicum teachers presented improved opinions of teacher candidates, and also
highlighted the importance of the practicum course. The teacher candidates gave opinions about
teachers’ personal and professional characteristics. For example, TC17 explained that from now on, he is
going to be more tolerant by saying,“l am dealing with the students more closely and | am more
tolerant”.Similarly,another one of the teacher candidates (TC6) said;

| personally experienced and observed that how tolerant a mathematics teacher can be. Students do
not have standard properties like they are a factory-made product. | observed all of these, and |
noticed that our practicum teacher also hada very strong and healthy relationship out of the
classroom.

About the attitudes for their occupation, all of the participantschoseto be a mathematics teacher by
themselves and they love to be one. Nonetheless, teacher candidates realized that attitudes towards
technology should also be important to them. One teacher candidate (TC23) quoted on his reflective
journal;

Using these [technological devices such as smartboard and tablet], | thought that
studentsunderstand more easily.l have no experience with a smartboard. | know a little, yet | did not
have the courage to use it in a lesson. However, using it was really helpful in order to save time and
to visually attract the students attention. When | started my practicum, | was terrified and actually |
still am, but this practicum course has enabled me to gain so much. [This course] led me to
understand what the important things are and how | am going to better communicate with the
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students. When | have a chance to be a teacher in the future, | want to be a teacher just like my
practicum teacher.

When we look at the professionalcharacteristics, content knowledge and pedagogical knowledge
which are involved in a teacher’s understandingof the differences between students, it is clear that they
are very important for a teacher in his/her profession. Teacher candidates realized that they need to
have these kinds of knowledge, abilities and meansduring their practicum course. A teacher candidate
(TC22) who realized the aforementioned things, stated that;

Before, students were all the same to me. | believed that each student understood what he/she was
told; and even if they could not, this was his/her problem. Then, | changed this belief with the
practicum course. Now | believe that every student is unique, that abilities and learning strategies
are distinctive and the teacher should renew himself, andshould realize that he is not teaching only
one type of student, that he isteaching toall different types of students, and so he has to develop
appropriate methods and strategies.

In general, it can be said that teacher candidates gained awareness about their own professional
development. The very best example for that can be given from the excerpt of TC5; “as a teacher
candidate, | realized that | want to conduct my profession, and in the practicum course | saw that my
interest is very high”. Consequently, it can be said that teacher candidates proceed notably in their
awareness of professional development abilities with internship studies and theoretical parts of the
practicum course (in-class discussions and writing reflective journals).

Discussion & Conclusion

In this study,reflective journals of candidate mathematics teachers undertaking aPedagogical
Formation Certificate Programwere investigated. In these journals, teacher candidates commented on
their professional developments, and these wereinvestigated in four main themes. First of all, when
teacher candidates were asked to write about their practicum teachers’ personal and occupational
characteristics, they reached some conclusions for themselves. Second, when the teacher candidates
were asked to define an ideal teacher, it was observed that they gave characteristicswhich overlapped
with their practicum teachers’ characteristics, underlining that their ideal teacher definition involved the
teacher model that they would like to be in the future. Third, the teacher candidates wrotetheir
reflections on themselves after conducting three teaching sessions which were planned, prepared and
presented in three different sessions.

The teacher candidates gave feedback about the planned teaching sessions and the applications that
they thought they conducted deficiently andin which they wereunable to conduct activity-based
teaching. Finally, teacher candidates’ opinions about the practicum course were examined and their
observations and experiences in the schools at the end of the semester.According to most teacher
candidates, there were very big changes seen in themselves between the beginning and the end of the
practicum course. In terms of their professional development, this course made them aware of their
improvements; with these experiences a milestone for their professional development.

As seen in the findings, frequently repeated personal characteristics of the practicum teacherswere
‘patient’, ‘tolerant’, ‘friend’ and ‘confidant’. These were also voiced with very similar terms (patient
tolerant, merciful, confidential, honest, objective, confidant and friend, etc.) in the research of Celikten
and Can’s (2003) study. Moreover, in their studies, Yalgin incik and Akay (2015) and Yanpar-Yelken,
Celikkaleli, and Capri (2008) identified that according to teacher candidates, the most important
personal characteristics a teacher should possess are tolerance, respectfulness, being a humanist and
having communication abilities. The current study aligns with these studies mostly regarding personal
characteristics of practicum teachers.Sometimes, being tolerant and patient areseen as admirable
characteristics by the teacher candidates; whereasat other times,having too much patience comes as an
extraordinary property to them. Especially practicum teachers’ behaviors, such as not shouting against
the studentsopinions and being very patient were impressed to the teacher candidates. In the informal
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interviews with teacher candidates, when they compared the behaviors of their own teachers when
they were students with the practicum teachers they observed, the teacher candidates stated that they
admired their practicum teachers’ behaviors. This may be because students of the Pedagogical
Formation Certificate Program do not take any formal course about student-teacher communication
and the information about this dependent on only their personal experiences and observations. In
different universities and different Faculties of Education, teacher candidates (in their undergraduate
education) take some course with different credits, either as a non-elective or elective course,such as
‘Effective Communication’, or ‘The Abilities of Effective Communication and Conversation’. Therefore
students from the Faculty of Education are already trained teachers, but the PFCP students are not yet
trained;and so are unaware that communication is very important to their profession.Whereas in the
study of Aspy and Roebuck (1983), the investigation into the effect of teachers with and without
education on communication to students, revealed that those teachers with communication education
had reduced absenteeism, and had raised the students’achievements of language and mathematics. It is
very obvious that teacher candidates should have education about producing and having effective
communication.Because of this, according to the findings of the current study, it can be said that
students of the Pedagogical Formation Certificate Program require education in this context.

When teacher candidates’ ideal teacher definition wereinvestigated, the participants gave very
similar explanations totheir observations of the practicum teachers. For example, when they were
explainingthe ideal teacher’s personal characteristics, they underlined that he/she should be patient and
tolerant; also in the professional characteristics of the practicum teacher, they frequently underlined
practicum teachers’ content knowledge, pedagogical content knowledge and general pedagogical
knowledge,as all related to being aware of student differences. Among the ideal teacher definitionsby
teacher candidates, the most conspicuous point is an idealteacher who could constructa democratic
classroom environment. This finding is aligned with the findings of Arsal’s (2004) study in which “having
democratic behavior and attitudes” is the most important property of the 21* century teacher. Based on
the teacher candidates’ judgments, it can be deduced that they defined the student-centered teaching
approachasamong the best approaches.From this point of view, the focus of teacher education should
be on the constructivist approach in which student learning is at the center; moreover, another focus
should be on the teaching strategies, about how the power distribution in the classroom can be taught
to teacher candidates.

The other concept is classroom management, which is the one of the professional characteristics of
practicum teachers who areseen as an example/model by the teacher candidates. As in the study of
Uline et al. (2004), teacher candidates thought that classroom authority and management are very
important issues. The teacher candidates commented that the practicum teachers were very successful
inclassroom management. According to the teacher candidates’ observations, they were using
authoritative-based discipline style for classroom management. Moreover, some of the teacher
candidates asserted that the practicum teachers were teaching very slowly and inactively, so that they
were not that good at classroom control; underlining that classroom management with stricter
discipline was more appropriate for them. It is observed from these findings that the teacher candidates
had discourses which involved an approach that defined classroom management as a teacher having
thecontrol and directing the classroom (Arsal, 2004). This kind of approach is expected and seen in the
classrooms with mostly traditional teaching approaches. This inference created a contradiction with
future teacher modelsthatthe teacher candidates aspired to. Although the teacher candidates were
convinced about the success of activity-based teaching, they still cared for a strict discipline-
centeredform of classroom management. This contradiction may be resolved by extending the
theoretical and application parts of the course. In the study of Haciomeroglu (2013), it was observed
that the level of competence improved for the personal characteristics of teacher candidates, who in the
practicum studies hadthe chance to apply the theoretical information gathered from their mathematics
lessons.From this point of view, it is necessary to extend their experience period and the practicum
course in which teacher candidates could apply theoretical knowledge gathered from the Pedagogical
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Formation Certificate Program. This necessity is also revealed by the teacher candidates themselves,
who declared an awareness of their being inexperienced.

The teacher candidates sometimes appreciated their practicum teacher for their content knowledge,
but some said that although their content knowledge was good, their teaching ability or pedagogical
content knowledge was insufficient.In many studies (e.g., Arsal, 2004; Celikten, Sanal,&Yeni, 2005;
Shulman, 1986) among the observations of professional properties of practicum teachers, their content
knowledge, pedagogical content knowledge and general pedagogical knowledge are underlined. The
frequent emphasis made by teacher candidates about the ideal teacher’s professional characteristics
was knowledge of teaching mathematics, or pedagogical content knowledge (Shulman, 1986). It can be
said that the teacher candidates were aware of the fact that it is not enough for a teacher to just havea
powerful content knowledge, but also pedagogical content knowledge too.

This awareness of pedagogical content knowledge not being enough, can be observed in their self-
reflections and feedback. The teacher candidates were, asScience Faculty graduates, confident about
their mathematical knowledge; however, in the classroom environment, they experienced that they
may not have had enough knowledge about appropriate methods and strategies to transfer knowledge
to their students. This finding showed the necessity of the Pedagogical Formation Certificate Program’s
number and time of courses such as ‘Methods of Teaching Mathematics lesson’, which relates to
pedagogical content knowledge, and should therefore be extended.

After the three different lessons conducted by the teacher candidates, among their self-feedback,
comments on teaching methods and classroom management were frequently observed. The teacher
candidates realized that teaching at the whiteboard was boring for the students in comparison with
activity-based teaching, and that even this situation affected the classroom management.Besides this,
some of the teacher candidates wrote in their reflective journals that they improved themselves in the
use of new methods. This can be taken as a sign that the new generation of teacher candidates are
more open to change and ready to use contemporary teaching models.Especially within their own
teaching sessions, teacher candidates tried to apply activity-based teaching and they observed that this
process was more meaningful for the students as a result.

Teacher candidates claimed that their thoughts held before the course about teaching mathematics
methods had changed, and that they realized there are indeed different methods having experienced
them in the classroom, but admitted they were not that effective yet themselves. Aligned with this
finding, Yalginincik and Akay's (2015) study presented that 72% of Pedagogical Formation Certificate
Program students claimed that the education they received was not enough for the teaching
qualification. There are two important reasons; these are the short timescale of the program, and a lack
of applications (Yalginincik & Akay, 2015). Parallel to this finding, in the current study, teacher
candidates also believed that the concepts for constructivism are built, but they felt insufficiently
equipped to organize an environment in which students are active. In addition, the number of courses
has increased in the Pedagogical Formation Certificate Program, hence it is therefore a necessity that
the application time be extended. In fact,the teacher candidates who had previous teaching experience
and those who were relatively experienced teachers tried to use activity-based teaching, and it is seen
that they gathered positive outcomes from those experiences.

At the beginning of the semester, since they graduated from Science Faculty Mathematics
Department, some of the teacher candidates believed that they were already very good mathematics
teachers;but when the comments at theend of the course are investigated, it is seen thatthey had
reflections on good mathematics teachers who not only knew mathematics, but also needed
pedagogical content knowledge and general pedagogical knowledge. In this context, within the scope of
the practicum course,the period of application should be extended, and that teacher candidates should
be introduced to the real classroom environment with students and practicum teachers to gain more
experience. Besides,the teacher candidates are told what they need to do during their teaching in the
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theoretical courses, that they should experience what they need during their professional life and later
realized that the practicum course is therefore very important.However, with such a short time for this
kind of experience, it does not providesufficient opportunity for students to re-apply inferences, which
thereby reduces the effectiveness of the experience. As a result of this study, theteacher candidates
implied intheir reflective journals that in the process of their practicum course, their awareness about
their own professional development increased. From this point, it may be stated that PFCP has an effect
on teacher candidates.Especially the practicum courses are important in order to deliver a real school
environment and to make them more aware of themselves. Having just a short learning period, teacher
candidates should take more application courses for the sake of overall effectiveness of the program. It
would be possible to increase the quality and evaluation of PFCP with both this current study and similar
research.

For future studies, when the PFCP teacher candidates are assigned to teaching posts, research could
be conducted on their experiences in an actual teaching role.With the current teacher candidates then
actively involved in their occupation for a number of years, their changed and developed thoughts can
be examined on balance. Finally, similar studies can be conducted across different discipline areas.
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Tiirkge Siirimui

Giris

Tirkiye'de 6gretmen yetistirme goérevinin lniversitelere devredildigi 1982 yilindan bu yana ¢ok gesitli
egitim politikalan giindeme gelmistir. Ozellikle alan &gretmeni yetistirme konusunda oldukga farkli
yaklasimlar uygulamaya gegirilmistir. Fen Fakiiltelerinin bir bolimi olarak baslayan 6gretmen yetistirme
siireci, daha sonra gerek Fen Edebiyat Fakiltesi mezunu gerek ise farkh fakiltelerden mezun bireylere
verilen pedagojik formasyon egitimleri ile devam etmistir (Kavcar, 2002). Yakin zaman 6gretmen
yetistirme siirecine bakildiginda, dnemli déniim noktalarindan biri olarak Yiiksek Ogretim Kurulu (YOK)
ve Diinya Bankasi’nin isbirligi ile 1997 yilinda gergeklestirilen “Egitim Fakultelerinde Yeniden Yapilanma”
calismasi dikkati ¢cekmektedir (Kizilgaoglu, 2005). Bu yeni yapilanmada en 6nemli unsurlardan biri de
“Tezsiz Yiksek Lisans” programlari olarak adlandirilan 1,5 yillik (3-yariyil) bir siirecte egitim fakiltesi
disindaki fakiltelerin lisans programlarindan mezun olan 6grencilerinortadgretim alaninda 6gretmen
olarak yetistirilmelerini saglayan programdir (YOK, 1998). Bu program 2008-2009 &6gretim yilindan
itibaren yapilan diizenlemeler ile iki dénem olarak devam etmis ancak 28 Ocak 2010 tarihinde YOK Genel
Kurulu karari ile kapatilarak yerine Pedagojik Formasyon Sertifika Programlari (PFSP) agilmistir.

Pedagojik Formasyon Sertifika Programlarina Egitim Fakiltesi disindaki fakiltelerden mezun olan
ogrenciler basvurabilmekte ve programi tamamlamalari halinde Milli Egitim Bakanhg (MEB) blnyesinde
ortaégretim kurumlarinda 6gretmen olabilmektelerdir. Program incelendiginde, toplamda 25 krediden
olusan 10 ders yer aldigi goriilmektedir. Bu derslerin %56’sI genel egitim bilgisi, %44’ ise alan egitimi
bilgisi dersleri olarak kategorize edilebilmektedir (YOK, 2014). Alan egitimi bilgisi derslerinden biri olan 5
kredilik “6gretmenlik uygulamasi” dersi, 6gretmen adaylarinin ortaégretim kurumlarinda staj yapmasini
gerektirmektedir.

1998 yili itibari ile fakiilte-okul isbirligi geregi 6gretmen adaylarinin okullarda gézlem ve uygulamalari
baslamistir (YOK, 1998). Okul Deneyimi dersinin bulunmadigi PFSP’de &gretmen adaylari sadece
“Ogretmenlik Uygulamasi” dersini almaktadir. Bu dersin icerigi 6gretim elemani gézetiminde haftada 2
saat teorik konulari ele almak ve 6 saat de uygulama okulunda uygulama 6gretmeni gézetiminde gézlem
ve uygulama yapmak lzere tasarlanmistir. Buna dayanarak, 6gretmen adaylari donemde toplam 90
saatlerini bir ortadgretim kurumunda gegirmekle yukumlidirler. Bu slirecte beklenen, 6gretmen
adaylarinin o ana kadar aldiklari teorik derslerin uygulamalarini gézlemleyebilmeleri ve uzman bir
o6gretmenin ders ici ve disi yasantilarindan kendilerine g¢ikarimlarda bulunabilmeleridir. Ancak egitim
fakiltelerinden mezun olup hem okul deneyimi hem de 6gretmenlik uygulamasi derslerini farkli
donemlerde alan ortadgretim alan 6gretmenligi bolimlerindeki 6grencilere kiyasla, PFSP 6grencilerinin
o6gretmenlik uygulamasi dersi kapsaminda ne derece kendilerini gelistirebildikleri ya da gelisimlerinin
farkina varabildikleri arastirilmasi gereken ve sorgulanmasi gereken bir husustur.

Egitim fakulteleri disinda O6gretmen olmaya imkan saglayan tezsiz ylksek lisans ve pedagojik
formasyon sertifika programlari Uzerinde yapilan bircok ¢alismanin genel olarak odak noktalari, bu
programlara kayith 6grencilerin 6gretmenlik meslegine dair tutumlari (Eraslan &Cakici, 2011; Gilirbliz &
Kisoglu, 2007; Oguz & Topkaya, 2008; Oztiirk, Dogan& Kog, 2005;Yiiksel, 2004), programin icerigi ve
siiresinin kisaligina dair sorunlarin incelenmesi ve ¢éziim dnerileri (Alev &Yigit, 2006; Biimen, Unver &
Basbay, 2010), 6gretmen adaylarinin akademik basarilari (Ozdemir-Alici, 2005) ile bazi duyussal
ozelliklerinin (6rnegin, umutsuzluk duzeyleri, kisilik 6zellikleri vb.) incelenmesi (Ceyhan, 2004; Uslu,
2013) olarak sayilabilir. Ancak 6zellikle 6gretmenlik uygulamasi dersinde 6gretmen adaylarinin siirece ve
kendilerine yonelik elestirel bakis acilarini inceleyen arastirmalara rastlanmamuistir. Halbuki egitim
fakiltelerindeki 6gretim siireci géz 6niinde bulunduruldugunda, oldukga kisa bir siirede 6gretmenlik
egitimi verilen bu programlarda 6gretmenlik uygulamasi dersinde, 6gretmen adaylarinin kendilerine ve
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gozlemledikleri 6gretim ortamlarina yonelik doniitleri ve yorumlarinin kendi gelisimlerine etkisi blyiik
olacagi diigtinildiiglinden bu durum incelenmeye deger gorilmektedir.

Pedagojik Formasyon sertifika programlarinin sadece llkemizde olmadigi birkag tlkede (Finlandiya,
Singapur gibi) de uygulandigi gorilmektedir (Erbilgin& Boz, 2013). Ancak Erbilgin ve Boz’'un (2013)
calismasinda da vurgulandigi gibi bu ulkelerdeki 6gretmenlik uygulamasi dersinin tim programdaki
ylzdelik miktar Glkemizdekinden oldukca fazladir. Bu Ulkelerde 6gretmenlik uygulamasi 1 yillik
programlarda bile 6nemli bir yer kaplarken ulkemizdeki pedagojik formasyon sertifika programinda
kiyaslamali olarak daha az yer almaktadir. Bu durum da gbz 6niinde bulundurulursa bu dersin iginde
dgretmen adaylarinin kazanimlari, kendi séylemleri ve gérisleri bazinda incelenmelidir. Ogretmenlik
egitimi kapsamindaki teorik ve uygulama derslerinin, 6gretmen adaylar i¢in daha kalici ve anlamli
olabilmesi igin 6gretmen adaylarinin kendi deneyimleri tzerine distinmesi ve kendilerine dair yorumlar
yapabilmesine yani yansitici diisiinebilmesine firsatlar verilmelidir. Yansitici diisinmenin bu siireglerde
gozlemlenebilmesi icin siklikla kullanilan arag ise yansitici gnliklerdir (Altinok, 2002). Alanyazinda,
ogretmenlik uygulamasi dersi araciligiyla yansitici giinliklerin incelendigi calismalarin (Doyran, 2013;
Hatton & Smith, 1995; Maarof, 2007; Sahin, 2009) yani sira 6gretmenlik uygulamasi dersini yansitici
glinlikler vasitasi ile degerlendirme ve iyilestirmeye yénelik calismalar da (Isikoglu, ivrendi & Sahin,
2007; Ko¢% Yildiz, 2012; Koksal &Demirel, 2008; Maloney & Campbell-Evans, 2002; Uline, Wilson &
Cordry, 2004) bulunmaktadir. Bu yapilan galismalarin ortak amaci ise 6gretmen egitimini en iyi diizeye
tasimaktir. Ogretmen egitiminde yansitici giinliik kullanimina dair yapilan calismalarda; égretmen
adaylarinin uyguladiklari 6gretim yontemlerinin elestiriler yaparak iyilestirilmesine yarar sagladigi
belirtilirken, 6gretmenlige dair kendi inanislarinin degerlendirilmesinde ve yeniden diizenlenmesinde,
ozellikle de sinif yonetimi konusunda gerek kendi gerek baskalarinin duruslarini incelemenin mesleki
gelisimine katkilar sagladigi belirlenmistir (Doyle, 1997; Ekiz, 2006; Maarof, 2007). Maarof (2007),
O0gretmen adaylarinin kullandiklari yansitici glinliik yazma ydnteminin, mesleklerinde gugli ve zayif
yonlerine dair ya da 6gretim yontemlerinin verimliligine dair farkindaliklarini arttiracagini 6ne stirmustur.
Ekiz (2006) ise calismasinda, sinif 6gretmeni adaylarinin kendilerini ve bir baska 6gretmen adayini
gozlemleyerek yazmis olduklari yansitici giinlikler yardimiyla incelemis ve bu incelemeler sonucunda
yansitici glnliklerin, 6gretmen adaylarinin sinif ortaminda karsilasilan gugclikleri disinmelerine ve
¢O6zUm Onerileri Gretmelerine firsat verdigini vurgulamstir.

PFSP’ne kayit yaptiran 6grencilerin egitim fakiltesi disindaki fakilte mezunlari olmasi nedeniyle, bu
ogrenciler egitim fakdiltesi 6grenci profilinden oldukga farklidir. Dolayisi ile 6grencilerin 6gretmenlik
meslegine dair bakis agilari ve algilari da egitim fakiiltesinde okumakta olan 6grencilerden farkl olmasi
kaginilmazdir (Kéksal &Cinar, 2011; Oztiirket al., 2005). PSFP dgrencileri de egitim fakiiltesi 6grencileri
gibi 6gretmen olarak MEB’in ilgili kurumlarinda gorev alacaklardir. Bu nedenle matematik 6gretmeni
olma amaciyla egitim fakiltesi biinyesinde egitim almaya baslayan PFSP &grencilerinin aldiklari
uygulama dersi cercevesinde kendi 6gretmenlik stireglerini ve gelisimlerini degerlendirdikleri yansitici
ginlikler Gzerine incelemeler yapilmasinin yararli olacagi disliniilmektedir.Bu ¢alismada da amaclanan,
PFSP 6gretmen adaylarinin kendi mesleki gelisimsel sireglerine dair gorislerinin daha ayrintili olarak
incelenmesidir. Bu gorislerin altinda yatan sebepler, giinliiklerden elde edilen doniitlere dayanarak
ortaya koyulmaya calisiimistir. Dolayisi ile bu galismada hedeflenen olgu, 6gretmen adaylarinin yazdiklari
yansitici gunlikler aracihgi ile gelisimsel farkindaliklarini anlamaya ¢alismak ve bu baglamda degisim ile
iliskili olan 6gretmen adaylarinin diistincelerini ¢6zimlemektir.

Arastirmada pedagojik formasyon sertifika programinda, matematik 6gretmenligi bolimi 6gretmen
adaylarinin derse ve mesleklerine dair gériislerini anlamak icin “Ogretmenlik Uygulamasi” dersinde
yazdiklar yansitici giinlikler kullanilmistir. Ogretmen adaylarinin gériisleri temel olarak siiregte
yasadiklari degisimlerini dile getirmeleri, gozlemledikleri uygulama 6gretmeni baglaminda 6gretmenlik
meslegi, iyi 6gretmen olmaya dair gorisleri irdelenmistir. Bunlara dayanarak galismayi yoénlendiren
arastirma problemi séyledir: “Pedagojik Formasyon Sertifika Programi Matematik Ogretmenligi Balimii
6gretmen adaylarinin yansitici glinliikler araciligiyla mesleklerine dair duslincelerindeki degisimler,
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uygulama oOgretmenlerinde gozlemledikleri 6gretmen o6zellikleri ve kendi zihinlerinde olusan ideal
O0gretmen algilari nelerdir?”

Yontem

Bu calismada nitel arastirma modeli kullaniimis ve pedagojik formasyon sertifika programi matematik
ogretmenligi bolimu 6gretmen adaylarinin mesleki gelisimleri 6gretmenlik uygulamasi dersi siresince
yazdiklari yansitici ginlikler araciligiyla incelenmistir. Denzin ve Lincoln’e (1994) gore nitel arastirma,
arastirmaya katilan katiimcilarin herhangi bir konu tizerine deger yargilari, tavirlari ve inanislarini kendi
yorumlamalari gergevesinde arastirmacilarin 6niine sererek derinlemesine anlasiimasini saglamaktadir.
Patton (2002) ise nitel arastirmanin odak noktasinin, arastirmadaki katilimcilarin bir durum ya da bir
konu uzerine kendi bakis agilarina ve onlarin s6z konusu duruma ve konuya olan yorumlarini anlamaya
yarayan bir arastirma modeli oldugunu belirtmistir. Nitel arastirma bulgularinin daha onceden
kestirilemezligi ve her bir bulgunun anlamini icinde bulundugu baglamda incelenmesine firsat tanimasi
gibi 6zglin yonleri ile bu arastirmaya da gii¢ katacagi dislinilmektedir

Katilimcilar ve Veri Toplama Siireci

Bu arastirmanin katihmcilarini, pedagojik formasyon sertifika programi matematik 6gretmenligi
boliminde o6gretmenlik uygulamasi dersini alan 45 6gretmen adayi arasindan amagh Ornekleme
yontemlerinden maksimum cesitlilik teknigi ile segilen 24 6gretmen adayi olusturmaktadir. Calismanin
amaci baglaminda, bilgi acgisindan zengin verilere ulasmak ve derinlemesine arastirmak icin bu
ornekleme teknigi kullanilmistir. Arastirmanin katilimcilarinin matematik 6gretmeni adaylari arasindan
secilmesinin sebebi ise arastirmacilardan bir tanesinin uzmanhginin matematik egitimi olmasi ve ilgili
dersi kendisinin veriyor olmasidir.

Katilimcilarin her biri Fen Fakiltesi Matematik Boliminden mezundur. Arastirmanin yapildigi
Universitenin PFSP’ne genel basari ortalamalari siralamasi ile kayit yaptirmig olup 24 katilimcinin 10
tanesi hali hazirda dershane veya Ucretli 6gretmen olarak MEB’in kurumlarinda gérev yapmaktadirlar.
Ogretmen adaylarina, 6gretmenlik uygulamasi dersi kapsaminda bulunduklar ildeki Milli Egitim
BakanligI'na bagh liselerde staj imkani verilmis ve 6gretmenlerden pedagojik formasyon sertifika
programi kapsaminda egitimini aldiklari alan, alan egitimi derslerinin ve 6zel 6gretim yontemlerinin sinif
icinde deneyimlemeleri beklenmistir. Bu siiregte, 6gretmen adaylarina hem dersin 6gretim elemani hem
de uygulama yaptiklari okuldaki 6gretmenleri, uygulama siniflarinda gézlemler ve uygulamalar yapmalari
icin destek olmusglardir. Ogretmen adaylari 14 hafta boyunca, 6nceden yapilandirilmis etkinliklere
yonelik goruslerini yansitici giinliklerine yazarak 6gretim elemanina teslim etmislerdir. Bu etkinlikler
asagidaki Tablo 1’de verilmistir. Her hafta ilgili satirdaki etkinlige dair 6gretmen adayi sinif icerisinde
yaptigl gozlemi yazarak 6gretim elemanina getirmesi istenmistir. Her bir etkinlik 2 sayfa bosluk verilerek
bir defter olarak hazirlanmis olan 6gretmen adayi staj giinligu adiyla ders basinda 6grencilere dagitilmis
ve 6gretmen adaylari bu defterlerini her hafta yazdiklari kisimlari 6gretim elemanina gostererek haftalik
odevlerini  tamamlamiglardir. 24 6gretmen adayr 5 farkli uygulama 0Ogretmeni ve sinifini
gozlemlemislerdir. Katihmcilara yansitici glinliik yazmak tzerine higbir egitim verilmemistir. Ancak dersin
icerigi geregi her hafta fakiltede yapilan teorik ders saatlerinde glinliiklerinde yazdiklarini sinif igerisinde
de tartismalari ve paylasmalari beklenmis ve bu paylasimlarin gonilli olmasi gozetilmistir. Dersin
o6gretim elemani, donem basinda O0gretmen adaylarina arastirma ile ilgili bilgi vererek, 6gretmen
adaylarinin mesleki gelisimlerini etkileyen farkli deneyim, goris ve diisiincelerini paylasacaklari yansitici
glnliklerin incelenmesine dair gerekli katilim izinlerini her bir katilimcidan ayri ayri almistir.
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Tablo 1.
Yansitici Giinliikteki Rapor Konulari.
Haftalar Yansitici Glnliik etkinlikleri

1. Hafta  ETKINLIK 1: Ogretmenlik Uygulamasi dersinden beklentilerim baslikli rapor
2. Hafta  ETKINLIK 2: Okuldaki ilk giiniim baslkli rapor

3. Hafta  ETKINLIK 3: Ogretmen-6grenci, 6grenci-dgrenci iletisimi ve sinifin genel ilkimi ile ilgili
rapor

4. Hafta  ETKINLIK 4: Uygulama Ogretmeninin okuldaki bir giinii, 6gretmenler toplantisi, ziimre
toplantilari, sinif defteri, yoklama defteri vb hakkinda izlenimlerim raporu

5. Hafta  ETKINLIK 5: Yillik plan hazirlama agsamalari, giinliik plan hazirlama asamalari raporu

6. Hafta ETKINLIK 6: Ogretmenin kullandigi zel 6gretim yéntem ve teknikler, sinif yénetimi
teknikleri ve iletisim teknikleri raporu

7. Hafta  ETKINLIK 7: Uygulama Ogretmeninin kisisel ve mesleki ézellikleri ile“ideal 6gretmen
nasil olmali?” raporlari

8. Hafta  ETKINLIK 8: Ders kitaplarinin ve kaynak kitaplarin kullanimi raporu

9. Hafta  ETKINLIK 9: Siniftaki bir 8grencinin Gézlenmesi (bir ders boyunca sordugu sorular, ders
ici ve ders disl yasantisi) raporu

10. Hafta  ETKINLIK 10: Birinci Ders planini hazirlama ve anlatiminin déniit raporu
11. Hafta  ETKINLIK 11: ikinci Ders planini hazirlama ve anlatiminin déniit raporu

12. Hafta  ETKINLIK 12: Uygulama 6gretmeni ile mevcut 6lgme ve degerlendirme yéntemlerinin
incelenmesi ve 6rnek bir sinav kagidinin incelenmesi raporu

13. Hafta  ETKINLIK 13: Ugiincii Ders planini hazirlama ve anlatiminin déniit raporu

14. Hafta  ETKINLIK 14: D6nem degerlendirmesi raporu

Veri Kaynaklari

Bu arastirmanin veri kaynaklarini 6gretmen adaylarinin 6gretmenlik uygulamasi dersi siiresince
yazdiklari yansitici glinlikler olusturmaktadir. 14 hafta boyunca yazdiklari 630 tane yansitici ginliik
incelenmis olmakla beraber, arastirmanin amaci dogrultusunda 24 6gretmen adayinin yazdiklarindan,
secilen haftalar (7, 10, 11, 13 ve 14. hafta) i¢in toplanan 120 yansitici giinlik temel veri kaynagi olarak
kullanilmistir. Bu haftalardaki etkinlikler; uygulama 6gretmenin kisisel ve mesleki 6zellikleri, ideal
o6gretmen tanimi, hazirlanan ders planlarinin sunumu sonrasi donitler ve donem boyunca elde edilen
genel deneyimler ve donutleridir. S6z konusu etkinlikler, 6gretmen adaylarinin kendi mesleki
gelisimlerini yansitict bir dille anlatan ve arastirmacilara zengin igerik sunan etkinlikler olmalari
dolayisiyla veri analizi igin segilmistir.

Verilerin Analizi

Veriler, igerik analizi ydontemi ile analiz edilmistir. icerik analizi, incelenen veri kaynaklarindaki
(6rnegin, 6gretmen adaylarinin yansitict glnlikleri) birbiriyle iliskili s6z veya kavramlari belirlemek
amaciyla kullanilmaktadir (Yildinm &Simsek, 2006). Verilerin kodlanmasi asamasinda arastirmacilar,

secilen etkinlikler 1siginda 6gretmen adaylarinin yazdiklari yansitici ginlikleri ayri ayri birkag kez
dikkatlice okuyup inceleyerek, 6gretmen adaylarinin goris ve diisiincelerini anlamli bolimlere ayirmaya
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ve her yazilan bélimin kavramsal olarak ne anlam ifade ettigini bulmaya c¢alismislardir. Birbiriyle anlamli
bulunan kisimlar kodlanmistir. Her iki arastirmaci 6gretmen adaylarinin yansitici glinliiklerini birbirinden
bagimsiz olarak kodlamis ve kodlarin tutarhliklari [Goris birligi / (Gorus birligi + Gorls ayrihgr) x 100]
formali kullanilarak hesaplanmistir (Miles &Huberman, 1994). Baslangi¢ olarak kodlayicilar arasindaki
tutarhhik %90 ¢ikmistir. Farkli kodlanan ve fikir ayriligina disilen %10’luk kisim igin yapilan gérismeler
sonunda kodlayicilar arasi %100’liik fikir birligine varilmistir. icerik analizinde ilk asamada ortaya gikan
kodlardan yola c¢ikarak verileri, genel dizeyde agiklayabilen ve kodlari belirli kategoriler altinda
toplayabilen temalarin bulunmasi gerekmektedir. Bu baglamda, arastirmada o6nce kodlar bir araya
getirilmis ve kodlarin detayh bir sekilde incelenmesi ile ortak yonler bulunmaya calisiimis ve temalar
olusturulmusgtur.

Ornegin, uygulama &gretmenine dair dénitler baghgl altindaki yansitici giinliikler incelenmis ve
ogretmen adaylarinin ifadelerinden (kullandiklari sozcikler, climleler) yola ¢ikarak, uygulama
ogretmenlerinin 6zellikleri kodlanmistir. Uygulama 6gretmenlerine dair donitler, mizag, vizyon, pozitif
ve negatif karakter 6zellikleri, meslege dair tutumlar, alan/alan egitimi bilgisi, sinif yonetimi basliklar
altinda kodlanmistir. Ortaya ¢ikan mizag, vizyon ve bazi karakter oOzellikleri baslikh kodlar “kisisel
ozellikler”; meslege dair tutumlar, alan/alan egitimi bilgisi ve sinif yonetimi baslikl kodlar ise “mesleki
ozellikler” temalari altinda toplanmistir.

ilk asamadaki ayrintili kodlama ve ikinci asamadaki tematik kodlama sonucunda, arastirmacilar
o6gretmen adaylarinin yansitici glinliiklerdeki etkinlikler Gzerine goris ve dislincelerini diizenleyebilecegi
bir sistem olusturmustur. Bu kodlar ve temalar, 6gretmen adaylarinin yansitici glinliklerinden saglanan
dogrudan alintilarla desteklenmistir. Bulgular kisminda bu alintilar ilgili 6gretmen adayinin numarasi ile
drnegin “OA1 der ki” seklinde sunulmaktadir.

Ogretmen adaylarinin yansitici giinliiklerinde yazdiklari “ideal 6gretmen tanimlari”, “hazirlanan ders
planlari uygulamasi sonrasi donitler” ve “dénem boyunca elde edilen genel deneyimler ve donitler” de
kodlanmis ve temalara gore diizenlenmistir. Uygulama 6gretmenine dair yansitmalar etkinliginde, analiz
birimi olarak 6gretmen adaylarinin, uygulama 6gretmenini ve sinif igi-sinif disi uygulamalarini, davranis,
hal ve hareketlerini niteleyen sozctikler (6rn, sabirli), sézcik gruplari veya s6z 6bekleri (6rn, yeni fikirlere
acik) incelenmistir.

Bir diger etkinlikten elde edilen raporlarda ise 0Ogretmen adaylarindan, ideal 0Ogretmen
tanimlamalarini belirtmeleri istenmistir.ideal 6gretmen tanimlari, mizag, vizyon ve pozitif karakter
ozellikleri, meslege dair tutumlari, alan/alan egitimi ve genel egitim bilgileri ve sinif yonetimi baghklari
altinda kodlanmistir.

Ogretmen adaylarinin 6rnek ders anlatimlarina dair yansitici giinlerde yazdiklarinda ise bir dnceki
temalarda belirtilenden farkli olarak analiz birimi olarak 6gretmen adaylarinin kendi ders anlatima dair
yansittiklari ciimleler incelenmistir. Ogretmen adaylarinin érnek ders anlatimlarina dair yansittiklari
ifadelerden yola gikarak etkinlik temelli yontemler, diz anlatim, 6grenci merkezli yontemler ve soru-
cevap yontemleri baslikh kodlar olusturulmustur. Anlam olarak birbiriyle alakali olan kodlar ise 6gretim
yontem ve teknikleri temasinin altinda birlestirilmistir. Bununla birlikte, yine 6gretmen adaylarinin
ifadeleri temel alinarak, ses kullanimi, sinif hakimiyeti, zaman kullanimi, tahta kullanimi ve deneyim
eksikligi kodlari olusturulmus ve birbirleriyle iliskili olduklari dusiinilen bu kodlar sinif yonetimi temasi
altinda bir araya getirilmistir.

Son olarak, 6gretmen adaylarindan donem sonundaki genel distincelerini yansitici giinliklerine
yazmalari istenmistir. Bu etkinlik kapsaminda 6gretmen adaylari donemin bitinine odaklanmis ve
hazirladiklari yansitici raporlarda uygulama 6gretmeninin genel oOzelliklerine, uygulama 6gretmeninin
sinif-i¢i ve sinif-disi uygulamalarina ve kendi 6gretmenlik/ders anlatimi deneyimlerine dair distincelerini
paylasmiglardir. “Etkinlik temelli 6gretim ve 6grenci merkezli 6gretim” ifadeleri “cagdas yaklasimlar”
bashkll kod altinda, “diz anlatimla 6gretim ve tahtada anlatim” sézcik 6gelerini iceren ifadeler ise
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“geleneksel yaklasimlar” baslkli kod altinda belirtilmistir. Ogretmenin ders anlatim teknikleri ile ilgili
olarak olusturulmus olan bu kodlar ise 6gretim yontemleri temasi altinda toplanmistir.

Toplanan verilerin diizenlenmesi, verilerin belirli kodlar ve temalar gergevesinde tanimlanmasi ile
birlikte arastirmacilar verilerin anlamlandiriimasinda yardimci olabilecek gériis ve yorumlarini bulgular
kisminda dile getirmislerdir. Bulgular kisminda, 6gretmen adaylarinin kendi mesleki gelisimlerinde etkin
rol oynayan temalarin birbiriyle iliskileri Ogretmen adaylarinin kendi yorumlamalari isiginda
desteklenerek agiklanmistir.

Bulgular

Bulgular uygulama 6gretmenine dair gozlemler, ideal 6gretmen tanimina dair dislinceler, 6rnek
derslere dair dugunceler ve dénem sonundaki doniitler olmak lizere dort temel bashk altinda
sunulmusgtur.

Uygulama Ogretmenine Dair Gézlemler

Ogretmen adaylari gdzlemledikleri uygulama dgretmenlerini, kisisel 6zellikleri ve mesleki dzellikleri,
olmak dzere iki kategoride degerlendirmislerdir. Tablo 2’de gorildigi gibi uygulama 6gretmenlerinin
mizacina yonelik birgcok pozitif sifat kullanilmistir. Bunlar “hosgorili, sabirli, anlayish, ihmbh, iyi, tath dilli,
anag bir yapida, sevgi dolu vb.” olmak {izere siralanabilir. Kisisel 6zellikler kisminda 6gretmen adaylari
uygulama 6gretmenlerinin pozitif oldugu kadar negatif 6zelliklerini de vurgulamislardir. Negatif olarak
yapilan bazi degerlendirmeler “yorgun, bikkin, olumsuz isim takma ve 6grencilerin iyi niyetini kétuye
kullanma” gibi ifadelerle anlatilmistir.Ornegin, OA9 uygulama égretmeni icin “Bazen 6grencilere olumsuz
isim taksa da Ogrenciler 6gretmenlerine sevgide, saygida kusur etmiyorlar.” yorumunu yapmistir.
Bununla beraber negatif icerigi olan ancak pozitif 6zellikleri niteleyen tanimlamalar da vardir. Ornegin;
“ani ses ylikseltmeleri olmayan, 6fkesini kontrol edebilen, yumusak-sert bir yapiya sahip, kaprisli degil”
ifadeleri bu kategoride sayilabilir.

Tablo 2.
Uygulama Ogretmenine Dair Gézlemler
Tema Kodlar Analiz biriminden érnekler
Mizag Sabirh, hosgoriilu
N Negatif 6zellikleri Yorgun,bikkin
I$|§|se'l Negatif sozcliklerle ifade Anises yikseltmeleri olmayan
Ozellikler edilen ozellikler
Pozitif karakter 6zellikleri Rehber, lider
Vizyonu Yeni fikirlere acgik
Meslege dair tutumlari Teknoloji kullanma istegi, meslegini
seven
Alan, Alan Egitimi ve Genel Bilgili matematikgi, Ogretim seklini
Mesleki Egitim Bilgileri degistiren ve cgesitlendiren, Seviyeye

Ozellikler inebilme, Ogrencilerini taniyan
Sinif Yonetimi Otoriter sinif yonetimi, Demokratik
sinif yonetimi, Sinif hakimiyeti sikintil

Uygulama o6gretmenlerini 6grencilerine karsi duruslari agisindan degerlendiren 6gretmen adaylari
onlarin “rehber, lider, sirdas, kiltlrlQ, arkadas, cesaretlendiren, motive eden, 6zgliveni yliksek olan, iyi
bir dinleyici olan, beden dilini etkin kullanan, iyi iletisim kuran” kisiler olduklarini belirtmistir. Uygulama
dgretmeninin “kiltirli” oldugunu diisiinen OA8 “gayet kiltiirlii ve giindemi takip eden bir 6gretmen.
Her gin gincel bir konu ile Ogrencilerin ilgisini toplayip konuyla iliskilendirmek igin ugrasiyor.”
yorumunu yapmaktadir. Bununla beraber OA15 ise uygulama égretmenine dair su gézlemi ve yorumu
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yapmaktadir: “Giincel olaylardan c¢ok bahsetmemektedir. Ogrencilerin dikkatini ¢ekecek giincel
haberlerden ya da matematikle ilgili olaylardan pek bahsettigini gozlemlemedim”.

Gozlemledikleri 6gretmenlerin sahip olduklari vizyonlar ve 6grencilerine karsi sergiledikleri durusu
anlatan degerlendirmeler arasinda dikkat ¢ekenler “yeni fikirlere agik ve degisime agik” ifadeleridir. Bu
ifadeleri kullananlardan biri olan OA2 uygulama 6gretmeninin 6gretim programlarindaki degisimlere
olan tutumunu ve kendini gelistirme cabasini gézlemleyerek bu sonuca ulastigini ifade etmektedir. OA15
ise soyle demektedir: “[Uygulama Ogretmeni] Degisime acik ve yorumlama yetenegi yiiksektir.”

Uygulama 6gretmenlerinin kisisel 6zellikleri yaninda mesleki 6zelliklerini de degerlendiren 6gretmen
adaylarinin yorumlari “Meslegine dair donanimlari, Alan ve Alan Egitimi Bilgisi ve Sinif Yonetimi” olmak
Uzere Ug¢ alt baslik altinda incelenebilir. Meslege dair tutumlar kodlamasinin altinda 6gretmenlik
meslegini severek icra etmesi basi ¢ekmektedir. Hemen hemen tiim 0Ogretmen adaylarinin
gdzlemlediklerine gére uygulama 6gretmenleri mesleklerini sevmektelerdir. Ornegin, bu gbzlemlerden
birkaci sdyledir; OA9: “Meslegini seven ve saygl duyan biri”, OA15: “Meslegini sevdigi her halinden
bellidir.” Bir diger meslege dair tutumlar temasi, uygulama 6gretmenlerinin teknolojiye dair tutumlaridir.
Aday 6gretmenler gozlemledikleri uygulama 6gretmenlerinin teknoloji kullanimina dair birbirinden farkh
tutumlan oldugunu gézlemlemislerdir. Ornegin, OA6 gézlemledigi uygulama 6gretmeninin teknoloji
kullanmaya hevesli olmadigi ve ¢ogu zamanda basarili olamadigini “Bununla birlikte teknoloji
kullanimina agik olmayan bir yapisi var.” diyerek belirtmis ancak OA10 ise kendi uygulama dgretmeni icin
teknoloji kullanimindaki pozitif tutumunun ve kabiliyetinin onu etkiledigini belirtmistir.

Uygulama 6gretmenlerinin alan bilgilerini gézlemleyerek yorum yapan 6gretmen adaylarinin birgogu
(24 kiside 16’s1), gdzlemledikleri 6gretmenlerin alan bilgilerinin oldukga iyi olduguna vurgu yapmislardir.
Ornegin, OA6, “Kendi alanina tam anlamiyla hakim.” yorumunu yaparken, OA7 ise “Hocamiz alani ile ilgili
genis bir donanima sahip. Tanidigim bircok matematik 6gretmeninden daha iyi bir alan bilgisine sahip.”
gdzlemi yapmis, OA8 de “Alan bilgisi ¢ok iyi.” seklinde kendi uygulama &gretmeninin alan bilgisini ifade
etmistir. Ancak bununla beraber bazi adaylar kendilerini bu konuda degerlendirme yapabilecek bir insan
olmaya yeterli gérmediklerini net bir sekilde ortaya koymaktalardir. OA3’{in belirttigi gibi “Alan bilgisi
hakkinda konusmak bana dismez....bence cok bilgili bir matematik¢i.” Bunlara ek olarak ise birkag
o6gretmen adayl uygulama 6gretmeninin alan bilgisinin yeterli oldugunu ancak kullanamadigini
belirtmektedir. 0A22 gézlemledigi uygulama dgretmenine dair sdyle yorumlar yapmistir: “Alan bilgisi
yoniinde oldukga belirgin bir bilgi havuzuna sahip. Fakat bu havuzu en verimli sekilde kullanabilme
konusunda eksiklikleri mevcut. Anlatim konusunda ¢ok basarili oldugu séylenemez.”

Ogretmen adaylari, sinif yénetimine dair “Tahtayr giizel kullanan,” “Dersin siiresini etkili
kullanabilen,” “Derse zamaninda ve hazirlikh gelen, yavas ders isleyen” gibi farkli gozlemler yapmislardir.
Uygulama &gretmeninin yavas ders isledigini belirten &gretmen adayi (OA24) su yorumu yapmistir:
“Genelde derse 5 dk falan geg¢ gelir. Bu da dersi 6nemsememe olarak algilanabilir. Dersi genelde yavas
isler bu da kendisinin biyolojik yapisi ile ilgili oldugunu dislinliyorum. Clnk yirirken ve konusurken de
genelde bunlari yavas yapiyor. Bu da derste ¢ocuklarin ¢ok cabuk dagilmasina sebep olabiliyor.” diyerek
uygulama o6gretmeninin dersi isleyis tarzinin ders kontroliinii kaybetmesine sebep oldugu tespitini
yapmistir. Bunun yaninda uygulama 6gretmenlerinin sinif ydnetiminin ¢ok gli¢lii oldugunu goézlemleyen
dgretmen adaylari da vardir. Ozellikle OA9 “Sinifa ve &grencilere hakimiyeti yiiksek, &grendigim
yontemler var.” ve OA3 “Sinif ydnetimi konusunda kendime &rnek aldigim insan.” diyerek
gozlemledikleri uygulama 6gretmenlerinin bu konuda oldukga iyi olduklarini ve kendilerine ornek
aldiklarini belirtmektelerdir.

ideal Ogretmene Dair Diisiinceler

Katilimcilarin ideal 6gretmen tanimlari gézlemledikleri Uygulama Ogretmenine Dair Gézlemleri ile
ortlismektedir. Yapilan yorumlar ve kodlamalar Tablo 3’te de gorilebilecegi gibi bir dnceki temanin
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kodlari ile paralellik gostermektedir. Bu ortismeden hareketle, 6gretmen adaylarinin uygulama
ogretmenlerini gozlemleyerek ortaya koyduklari bazi 6zellikler ile zihinlerinde canlandirdiklari ideal
O0gretmen tanimlari arasinda benzerlikler ya da farkhliklar olup olmadigi tespit edilmistir.

Tablo 3.

ideal Ogretmen Tanimina Dair Diisiinceler.

Tema Kodlar Analiz biriminden érnekler
Mizag Hosgorill, sabirli, sevecen
Kisisel Ozellikler Vizyonu Glincel olaylari takip eden, yeniliklere agik olan
Pozitif karakter 6zellikleri Arkadas, sirdas, rehber
Meslege dair tutumlar Meslegini seven
Alan, Alan Egitimi ve Genel Mesleki beceri ve yeterlilik olan, uygun 6grenme
Mesleki Ozellikler  Egitim Bilgileri ortamlarini saglayabilen
Sinif Yonetimi Sinif yonetimi konusunda yeterli olan, Derse hazirlikh
gelen

Ogretmen adaylari, ideal dgretmenin &ncelikle “hosgériili, sabirli, sevecen, affedici ve esprili”
olmasini beklemektelerdir. Buna gére OA1, “Hosgoriili ve sabirli, acik fikirli ve esnek, sevecen, anlayisli,
esprili, yliksek basari beklentisi, cesaretlendirici ve destekleyici” sifatlari ile zihnindeki ideal 6gretmeni
tanimlamistir. Bununla beraber ideal 6gretmenin “pozitif ve kendisini sevdiren bir 6gretmen” olmasi
gerektigini sdyleyen 6gretmen adaylari da bulunmaktadir. Bu durumu OA13 séyle anlatmaktadir: “[ideal
0gretmen] 6grencilerine mutlaka pozitif yaklagsmali, kendisini sevdirmeli”

ideal dgretmenin kisisel &zelliklerini tanimlarken aday 6gretmenlerden birkag tanesi 6gretmenin
psikolojik olarak da saglikli olmasi gerektigine vurgu yaparak sunlari séylemistir. Ornegin OA6:

Bence diger ozellikler de psikolojik olarak saglikli olmalidir 6gretmenlerimiz. Su ana kadar teorik
bilgileri 6lgen sinavlara tabi tutuluyoruz. Daha sonra okullarda hi¢ de 6gretmenlere yakismayan
tutumlarla karsilasiyoruz. Velilerin rahat olmasi lazim, gocuklarini génderdikleri kuruma tam
anlamiyla giivenmeliler. Tereddiit giivensizlik basariyi dogrudan etkiler. Ogretmenler sadece dogruyu
aktaranlar degil model olmasi gerekir.

Diger yandan vyukaridaki 6gretmen adayinin altini ¢izdigi “model olmak kavrami” 6gretmen
adaylarinin yarisi (24 kiside 12 kisi) tarafindan da ideal 6gretmen tanimlarinda farkli sekillerde
kullanilmistir. OA4 su ifadeleri kullanmistir:

Meslegini severek yapan gonillu egitim asigidir.Cevresiyle uyumlu, sosyal iliskilerde basarili, yaptigi
gorevin bilincinde olan, 6grendiklerini 6gretmeyi gevresine yaymayi seven, insanlara yon vermeyi
seven, 6grenciler ve gevresi icin her yoniyle érnek olan, konusmasi distinceleri kadar oturusu,
kalkigi gériintist kisaca tiim haliyle 6gretmenligi sezdirebilen bir kisi olmaldir.

Tanimlanan ideal 6gretmenin vizyonu hakkinda 6gretmen adaylari bazi belirleyici 6zellikler kullanarak
ideal 6gretmenin sahip olmasi gereken vizyonu belirtmislerdir. Bu ozellikler; “yeniliklere agik olmasi,
teknolojiye duyarli ve acik olmasi, acik fikirli olmasi” olarak sayilabilir. Ornegin OA3’iin ve OA8'in
yorumlari sirasiyla soéyledir: “yeni seyler 6grenmeye agik olmali” ve “yenilikleri de bilmeli ve yeniliklere
actk olmali”. Yeniliklere agik olmayi, teknolojik gelismeleri takip etmek ve ayak uydurmak olarak ifade
eden bir dgretmen adayi (OA16) da sunlar belirtmistir: “ideal égretmen gelisen teknolojiye de ayak
uydurabilmelidir. GUnlimuziin akill tahtalarini, dagitilan tabletleri kullanabilmelidir. Kisacasi yeniliklere
ve 6grenmeye acik olmalidir.”

Bu ozelliklerin yaninda birka¢ 6gretmen adayi negatif durum o6rnegi lzerinden ideal 6gretmenin
yapmamasi gereken bazi davranislara drnek vermistir. Ornegin, OA15 ve OA19’un séyledikleri sirasiyla
sdyledir: “Ogrenciler sorulan soruya yanlis cevap verdiginde kesinlikle sinif icerisinde onlar kiiciik
disurecek tavirlar sergilememelidir.” ve “[ideal 6gretmen] sert davranmaktan kaginir.”
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ideal 6gretmen tanimlarinin iginde kisisel 6zelliklerinin yani sira mesleki 6zelliklere de vyer
verilmistir.ideal dgretmenin meslegine dair tutumu hakkinda en ¢ok vurgulanan unsur meslegine dair
sevgi duymasi olmus ve bu durum hemen hemen bitiin katilimcilar tarafindan ideal 6gretmenin sahip
olmasi gereken 6zellik olarak sayilmistir. Buna érnek olarak OA23 ve OA15’in yorumlari verilebilir: “ideal
dgretmen en basta meslegini severek yapmali ki égrencilere anlattigi dersten zevk almaldir. ilk basta
kendi yaptigi isi sevmeli daha sonra 6grencilere sevdirmelidir.” ve “Her seyden 6nce 6gretmen meslegini
sevmeli ve kendini bransinda s6z sahibi olmalidir.”

OA15’in alintisindan da anlasilacagi gibi meslek sevgisinin hemen ardindan ya da aslinda es zamanli
olarak 6gretmenin alanina dair bilgisinin olmasi eklenmistir. Yine tim katilimcilar ideal bir matematik
dgretmeninin alan, alan egitimi ve genel egitim bilgilerinin olmasi gerektigini belirtmislerdir. Oncelikle iyi
bir matematikci olmasi gerektigini vurgulayan katiimcilar sunlari ifade etmistir: “Oncelikle alan bilgisi
tam olmali, kendi bransiyla ilgili konulara hakim olmali.” ve “6gretmenin mutlaka alan bilgisi ve mesleki
yeterliligi olmali, kendisi alani ile ilgili ne bilinmesi gerekiyorsa fazlasiyla bilmelidir.” ideal 6gretmenin
alan bilgisinin yeterli olmasinin yani sira bu bilgiyi 6grenciye aktarabilmesi asamasinin yani alan egitimi
bilgisine de sahip olmasi gerektigi katilimcilar tarafindan vurgulanmistir. OA15 bu durumu séyle ifade
etmigstir: “Glnluk hayattan oOrnekler vererek dersi somutlastirmali ve matematigi ginlik hayatta
nerelerde kullanabileceklerini &grencilere gostermelidir. Ogrencilerin dikkati dagildiginda bunu
anlayabilmeli ve farkli yontemlerle onlari derse gekmelidir.”

Alan bilgisi ve bunun en etkili sekilde kullanilmasini igeren alan egitimi bilgisinin yani sira genel egitim
bilgisi olarak tanimlanan; 6grencileri tanima, onlara kendi yas dizeylerini temel alarak davranma da
ideal 6gretmen taniminda yer almistir. Aslinda sinif ydonetimini de kapsayan genel egitim bilgisi kavrami
disina tasinan “Sinif Yonetimi” temasi, katilimcilar tarafindan ideal 6gretmen taniminda (zerinde ayrica
fazlaca durulmustur. Bu nedenle sinif yonetimi bu kategoride ele alinmamistir. Genel egitim bilgisine
yapilan vurgular séyledir: “Ogretim siirecini planlama, siireyi etkili kullanma, &grencilerdeki gelisimi
izleme. Sikici ve geleneksel yaklasimdan uzak, zevkli ve eglenceli ortamlari siniflarda olusturabilmeli, bir
dgretmen.” ve OA2’ye gore;

ideal bir 6gretmende ....pedagojik egitimi iyi, genel kiiltiirii st diizeyde olmali, cevresinde olan ve
degisikliklere kulak kapamamali, toplumsal bilince uygun, llkesine ve milletine yararli biridir.
Ogrencinin ilgi, ihtiya¢ ve gelisim diizeyine uygun olan gerekli ydntem ve teknikleri uygun sekilde
kullanan, 6grencilerin yasam becerileri kazanmasina 6nem veren 6grencilerin duyugsal yontemlerine
onem veren bir egitimci olmalidir.

Son olarak ideal 6gretmen tanimlarinin igeriginde sinif yonetimine atfen yapilan tanimlar
bulunmaktadir. Aday 6gretmenler tanimlarinda sinif icinde disiplin ortaminin saglanmasi konusunda
asagidaki gibi yorumlar yapmislardir: OA1: “Bana gére ideal 6gretmen cocuklarin basinda bir otorite
olmadan gerekli disiplin ortamini saglamali, ¢cok serbest de birakilmamali, ¢cok baskici da olmamal....
Ogrencilerin tretken yonlerini gelistirebilecekleri uygun 6grenme ortamlarini saglayabilen drnek bir yol
gosterici olmall.” ideal 6gretmen tanimlari incelendiginde en ¢ok dikkati ceken unsur gdzlemledikleri
ogretmenlerin tanimlari ile ideal 6gretmen tanimlari arasinda oldukca fazla sayida benzerliklerin
olmasidir. Ornegin OA1 uygulama 6gretmeni icin “stajdaki danisman &gretmenimiz yillarin da vermis
oldugu tecriibeyle sabirli, 6grencilere karsi hosgoérill ve anlayish bir 6gretmen...” yorumu yaparken ideal
o6gretmen tanimi icin de “Hosgorulli ve sabirli, acik fikirli ve esnek, sevecen, anlayish, esprili, yiksek
basari beklentisi, cesaretlendirici ve destekleyici olmalidir” demektedir. Bununla beraber OA2 staj
o6gretmenini;

Hocanin kisisel 6zellikleri en basta c¢ok iyi ve anlayish bir insandir, kendisine 6zgiliveni yulksek,
davraniglarinda tutarl ve durust yeni fikirlere ve degisime agik ¢ocuklari seven insandir. Mesleki
ozellikleri, bireysel glicinin ve alan uzmanhginin farkinda, meslegini seven ve yapmaya istekli, her
Ogrencisinin basarisini 6n plana ¢ikarmaya galisan bir 6gretmendir.

diyerek tanimlarken, ayni 6gretmen adayi ideal 6gretmenin tanimi yaparken de asagidaki ifadeleri
kullanmustir:
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ideal bir dgretmende olmasi gereken 6zellikler alan bilgisi iyi olmali, pedagojik egitimi iyi, genel
kaltari Ust duzeyde olmali, gevresinde olan ve degisikliklere kulak kapamamali, toplumsal bilince
uygun, Ulkesine ve milletine yararl biridir. Ogrencinin ilgi, ihtiyag ve gelisim diizeyine uygun olan
gerekli yontem ve teknikleri uygun sekilde kullanan, 6grencilerin yasam becerileri kazanmasina

6nem veren 6grencilerin duyussal yontemlerine 6nem veren bir egitimci olmahdir.

Sonug olarak; aday 6gretmenlerin gozlemledikleri uygulama 6gretmenlerinin 6zelliklerini temel

alarak ideal 6gretmeni tanimladiklari oldukga agiktir.

Ornek Derslere dair Gériisler

Ogretmen adaylari giinliiklerinde, 6gretim yéntem ve tekniklerine ve sinif yénetimine dair vurgular
yapmislardir. Ogretim yéntemlerinde etkinlik temelli yaklasimlar, diiz anlatim, 6grenci merkezli
yontemler ve soru-cevap kodlari Tablo 4’te de gorildiga gibi kullaniimustir.

Tablo 4.

Ornek Derslere Dair Gériisler.

Tema Kodlar Analiz biriminden érnekler
“Etkinliklerle sisledigim 6grencilerin kavramlari
Etkinlik Temelli kendilerinin kesfetmelerine imkan verdigim bu plan,
Ogretim Yontem  Yéntemler digerine gbre 6grenciler agisinda daha eglenceli ve
ve Teknikleri verimli gecti sanki.”
Diz anlatim “Klasik anlatimdan dolayi ders biraz monoton tarzda

Ogrenci merkezli
yontemler
Soru-cevap yontemleri

devam etti.”
“Ogrenci merkezli ders isledim.”

“Dersi soru-cevap tarzinda isledigim igin etkin
oldugunu disinliyorum.”

Ses kullanimi
Sinif hakimiyeti

Zaman kullanimi
Sinif Yonetimi

Tahta kullanimi

Deneyim eksikligi

“Bazen sesimi duyurmak igin yiksek sesle konusmak
zorunda kaldim”

“Ben biraz etkisiz kaldigimi disiiniyorum. Sinifi idare
edemedim”

“Ders anlatmak ici girdigim ve ders planimi istedigim
gibi uygulamadigim sinifta maalesef en buyuk sikintiy
zaman ile alakali yasadim.”

“Ogretmen, her seyi yazacagim derken ¢ok fazla
tahtayi kullandigimi ve 6grencilere arkami ¢ok fazla
dondigumu séyledi.”

“Ogretmenlik tecriibem olmadigi icin yeni nesil
cocuklari idare etmeye dair korkularim var.”

Ogretmen adaylari genel olarak etkinlik temelli hazirladiklari ders anlatimlarinin grencilerin ilgisini
daha ¢ok cektigini ve kavramlari sikilmadan 6grendiklerini belirtmislerdir. Uygulama yaptigi bir dersinde
etkinlik kullanarak &grencilerine bilgiye kendilerinin ulasmasina yénelik imkan taniyan OA1, kendi

uygulama dersine dair yaptigi doniitlerde su ¢ikarimlarda bulunmustur.

Sunu net olarak soyleyebilirim ki zamanin nasil gegtigini anlamadik ve 6grencilerin higbirinin de
sikildiklarina dair herhangi bir durum goézlemlemedim. Determinant kavraminin ne olduguna
ogrenciler yaptigimiz etkinlikle ulastilar. Bundan sonraki adimlarda kendi bulduklari sonugla

baglantilar kurarak ve ilerleyerek diger sonuglara ulasabildiler.
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Etkinlik ile ders anlatmanin ne kadar eglenceli oldugunu OA3’lin yansitici giinligiinde de gérmek
mimkiindir. OA3, etkinlik siiresince her bir grup 6grenci ile tek tek ilgilenme firsatini yakalamis
oldugundan ve égrencilerin etkinligi zevk alarak yaptiklarindan bahsetmistir. Bunun yani sira OA3, derse
baslarken gilincel hayata dair bilgileri sinifla paylastigini anlatmis ve bunun &grencilerin ilgilerini
arttirdigindan bahsetmistir. OA3’iin kendi uygulama dersine dair ¢ikarimlari ¢ok ilgi gekicidir;

Matematigin ciddi bir is oldugunu daslinirdim. Sinif sessiz olmali, 6gretmen saka yapmamali falan.
Ama aslinda dyle degilmis onu anladim. Eglenerek daha zevkli oluyormus. Ozellikle determinantin
ozellikleri konusunda 6grenciler, var olan 6zellikleri bulmus olmalarina karsin bunlari sanki kendileri
bulmus gibi seviniyorlardi.

Benzer ifadelere OA7’nin satirlarinda da rastlanmistir.

Yillar boyunca sadece tanimi verilip uygulamaya gegilen oran oranti konusunda; geometrik oranti ile
aritmetik ortalama tanimlarina ¢ember yardimiyla ulasmak ¢ok ilging geldi 6grencilerime. Anlamh
o0grenmeler anlamli kazanimlar olustu. Belki yaslari geregi matematik dersine olan ilgilerinin azalip
kaybolacagi dustndlirken bir anda farkindalik oldu ve matematik alani ile ilgili yazilar okumalari ve
farkh ¢6zim vyollari arastirmalari, bunlari benimle paylasmalari noktasinda olumlu ve gizel bir
uygulama oldugunu distniyorum.

Yukaridaki séylemi ile OA7 etkinlik ile ders anlatiminin énemini gdzler éniine sermektedir. Benzer
sekilde, bir diger 6gretmen adayinin etkinlik temelli bir ders plani uygulamasinin ardindan yaptig
cikarimlar oldukca dnemlidir. OA16’nin, “6grencilerin ilgisini ceken bir sey de olmayinca, égrencinin de
[6grenmek igin] Ustline dismedigini 6grendim” ifadesi, 6grenmeyi ve 6gretmeyi en etkin bir bigimde
sinif icinde uygulama ydnteminin etkinliklerden gectiginin altini gizmektedir. OA18, kendi uygulama
dersine dair verdigi donutte, derste yaptiklari etkinlik sayesinde o6grencilerin dik dairesel silindiri
acikladiklarini ve yizey alani ve hacim bagintilarini olusturup uygulamalar yapabildiklerini gbzlemlemis
ve bu deneyimlerden yola ¢ikarak, 6grencilerin bilgiye kendilerinin ulagmalarinin motivasyonlarini
arttirdigini belirtmistir. Bir diger aday 6gretmen OA19 ise bir uygulama dersine dair verdigi déniitlerde,
dogadan ornekler vererek matematik dersini anlatmanin 6grencilerin dikkatini cektiginden ve
ogrencilerin de 6rnekler vermek istemelerinden bahsetmistir.

OA21 de uygulama derslerine dair yapmis oldugu donitlerde etkinlik temelli ders islenisinin dnemini
vurgulamistir. Bunu “etkinlik ile konunun soyut olarak kaldigi noktalarda biraz daha somut bir 6rnek gibi
islev gord(i” diyerek 6zetlemis ve etkinlik ile anlattigi dersin 6grencilerini skkmadan konu 6grenmelerini
sagladigini ve matematik kaygilarini yenmelerinde 6nemli bir adim olarak éne ¢ikabilecegini belirtmistir.
0OA21 gibi, 0A24 de kendi ders anlatima dair yapmis oldugu déniitlerde, etkinligin roliine deginmistir.
Ogrencilere uygulamali olarak elips cizdirerek dersin sikiciliktan kurtuldugunu disiinmektedir. Aday
dgretmenin, dersin sonuna dogru sordugu sorulara sinifin etkin bir sekilde katilmis olmasi ise OA24’e
gore etkinligin hedefine ulastiginin iyi bir gostergesidir. Ayni aday 6gretmen, bir baska ders anlatimini
soru-cevap tarzinda uygulamis, ancak etkinlik yaptigi ders kadar verim alamadigini belirtmistir.

Ogretmen adaylarinin kendi uygulama derslerine dair yaptiklari dénitlerde sinif ydnetimi
deneyimleri ve bu konu ile ilgili ¢ikarimlarn da dikkat cekicidir. Ogretmen adaylarindan daha énce
o0gretmenlik deneyimi olanlarinin sinif igi ders anlatimi, 6grenci hakimiyetini saglama, dikkati Uzerine
cekme gibi konularda daha rahat olduklar ve daha az sorun yasadiklari goriilmistiir. Daha 6nce
ogretmenlik deneyimi olmayan 6gretmen adaylarinin ders anlatimi sirasinda yogun heyecan yasadiklari,
ogrencilerin dikkatini kolayca toplayamadiklari ve anlattiklari konuya odaklanamadiklari uygulama dersi
6gretim elemani tarafindan tespit edilmistir.

0OA23, kendi ders anlatimina dair yapmis oldugu déniitlerde, daha énce 6gretmenlik deneyimi
olmamasindan kaynaklanan bazi sorunlara deginmistir. Ogrencilerinin derse olan ilgilerini
toplayamamasi, heyecanindan konu ile ilgili 6nemli noktalari atlamasi ve tahtayi c¢ok fazla
kullanmasindan dolayi 6grencilerle iletisimin/gdz temasinin kopmasi bunlardan bazilaridir. Ogretmen
adayl, hem uygulama 6gretmeninden hem de 6grencilerden aldigi donitlere dayanarak, s6z konusu
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sorunlara dikkat ederek daha etkili ders anlatmaya calisacagini belirtmistir. OA24 de bir uygulama
dersinde zaman sikintisi yasadigi icin ders siresince etkinlik uygulayamadigini ve dersine klasik ders
anlatimiyla devam ettigini ve bundan dolayi 6grencilerin dikkatini kolay ¢cekemedigini ve sinif yonetimi
konusunda biraz eksik kaldigini anlatmistir.

Dénem Sonundaki Dénlitler

Ogretmen adaylari, 14 haftalik katilimli gdzlemleri ve yazdiklari haftalik giinliikler aracihigiyla dénem
sonunda kendilerine dair bazi gozlemlerini dile getirmislerdir. Bu gozlemlerini mesleki gelisimlerine
katkilar olarak da ele almak mimkiindir. Ogretmenlik uygulamasi dersi yardimiyla gelecekte kendi
ogretmenlik siireclerinde dikkat edeceklerini sdyledikleri ya da degistireceklerini ifade ettikleri davranis
ve tutumlari icin Tablo 5te de gorllebilecegi gibi U¢ ana tema ve her birinin altinda kodlar
tanimlanmistir.

Tablo 5.

Dénem Sonundaki Déniitler.

Tema Kodlar Analiz biriminden érnekler
Cagdas Yaklasimlar Etkinlik temelli 6gretim, 6grenci merkezli 6gretim
Ogretim Yontemleri “Derslerin sadece diiz anlatim yontemiyle degil farkli

yontem ve tekniklerle de oldugunu 6grendim”
Geleneksel Yaklagimlar ~ Diiz anlatimla 6gretim, tahtada anlatim

“Bu dersten ve gozlemlerimden 6nce dersler igin

yeterli olan materyalin yazi tahtasi, kalem ve silgi

oldugunu disltnirdim.”

Otoriter yaklasimlar Diktatorce tutumlar
Sinif Yonetimi “Bu program sayesinde sinif icindeki diktatorlGgim

azald.”

Demokratik yaklasimlar ~ Ogrenciyi dinleyen, anlayish tutumlar
“Uygulama 6gretmenimin sinif yonetimi
tecriibelerini gok iyi gdzlemledigimi, cok ug bir sorun
olmazsa sinif ortamini demokratik ve iliman iklimle
yonetebilecegimi diisiinmekteyim.”

Kisisel 6zellikler Sabirli, hosgorilu
Ogretmen “Cocuklarla daha yakindan ilgileniyorum ve daha
Ozellikleri hosgoérilayim.”

Mesleki Ozellikler Ogrenci farkhliklarina dikkat eden, farkli 6gretim

yontemleri kullanabilen

“Ogrenciler benim igin tek bir kalipta idi.
Anlatilanlari her 6grenci anlayabilir, eger
anlamiyorsa 6grencindedir mantigina sahiptim.”

Ogretim ydntemi temasi ile aday dgretmenlerin geleneksel ve cagdas yaklasimlara dair gérisleri
irdelenmis, sinif ydonetimi temasi ile otoriter ve demokratik yaklasimlara dair gorisleri yorumlanmis, en
son olarak da oOgretmen ozellikleri temasinin icerinde kisisel ve mesleki Ozelliklere dair yansitic
dusilinceleri ele alinmistir.

Katihmcilarin kendilerine dair en onemli gelisimsel donitlerinden biri, matematigi 6gretme
yontemlerine iliskin olmustur. Bu dersi almadan 6nce matematigin sadece tahtada anlatilabilecek ve
o6grencinin dinleyerek 6grenmesi gereken bir ders oldugunu disiinen bazi 6gretmen adaylari, bu ders
sonunda baska oOgretim yontemlerinin de kullanilabilecegini, hatta bu yontemlerin ¢ok daha etkili
oldugunu fark ettiklerini séylemislerdir. Ornegin OA13 sunlari ifade etmistir:
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Derslerin sadece diz anlatim yéntemiyle degil farkli yontem ve tekniklerle de oldugunu 6grendim.
Etkinliklerle ders anlatmanin zaman kaybi olduguna inanan bir¢cok 6gretmenden biriydim. Bu
fikirlerim okulda anlattigim etkinlikli dersten sonra degisti. Ogrencilerin kendilerinin bir sey
kesfetmeleri kendi hoslarina da gidip beni alkislamalari sanirim bu anlatim bigiminin ne kadar dogru
oldugunu ispatlar gibiydi.

Benzer bir doéniiti OA17 sdyle ifade etmistir: “matematigin sadece tahtaya vyazlarak
dgretilemeyecegini anladim. ilk geldigim giinlerde ok ters geliyordu yapilanlar. Yeterli zaman yok, konu
¢ok, nasil 6gretebiliriz 6grencilere bdyle matematigi diye diisindim hep. Fakat gdrdiim ki ¢ok fazla yolu
yordami varmis.” OA22 ise uygulama 6gretmeninin kullandigi bazi uygulamalara dikkat ¢ekerek yine
kendine benzer donitler vermistir: “Bu dersten ve gozlemlerimden Once dersler igin yeterli olan
materyalin yazi tahtasi, kalem ve silgi oldugunu distnirdiim. Yaniimisim, kavram haritalari, geometri
tahtalari da en az yazi tahtasi kadar 6nemli birer materyal.” OA22, ilging bir goriis ile aslinda giinimiizde
suregelen tartismalarda basi ceken alan bilgisi ve alan egitimi bilgisi arasindaki iliskiyi ortaya koymustur.
“Ogretmenlik yapabilmek igin aslinda iyi matematik bildigini sanmanin yeterli oldugunu diisiiniirdiim.
Yanilmisim, iyi matematik bilmenin yani sira daha birgok 6zellige sahip olmanin gerekliligini, mesela
o0gretebilme becerisi gibi, bu uygulama sayesinde 6grendim” demistir. Gorilen o ki katihmcilar aldiklari
bu dersten 6nce matematik 6gretim yontemlerinin daha sinirh oldugunu disliniirken yaptiklari
gozlemler ve kendi deneyimleri baglamindan aslinda birgok farkli 6gretim yonteminin kullanilabilecegini
fark etmislerdir.

Hemen hemen biitiin katilimcilarin (24 kiside 19 kisi) en tedirgin olduklari konunun sinif yonetimi
oldugu vyansitici giinliiklerinden goériilmektedir. Ogretmen adaylari yeni nesil 6grencilerle bas etme
yollarini sorgulamig hatta zaman zaman bunun onlar igin en sikintili unsur oldugunu itiraf etmisler ve
uygulama &gretmeninin stratejilerini kullanarak bunun iistesinden geleceklerini belirtmislerdir. Ornegin,
OA23 yeni nesil grencileri ve onlari idare etme hususunda sunlari belirtmektedir:

[Bu staj] onlara [6grencilere] ayak uydurmanin ¢ok zor oldugunu onlarla ayni dili konusmanin eskisi
kadar kolay olmadigini gérmemi sagladi. Aslinda bu beni ¢ok korkuttu. Sinifa girip de bu sekilde
yetisen bir nesile nasil ayak uyduracagimi, onlara nasil kendimi dinlettirecegimi, nasil iletisim
kuracagimi bilemedim uzun sire. Ama zamanla biraz daha yaklagsma firsati buldum. Uygulama
O6gretmenimin taktiklerini gézlemledim ve onlari uygulamaya galistim.

Benzeri bir yorumu OA8 de séyle dile getirmistir:

Uygulama 6gretmenimin sinif ydnetimi tecribelerini ¢cok iyi gdzlemledigimi, cok ug bir sorun olmazsa
sinif ortamini demokratik ve ihman iklimle yonetebilecegimi disiinmekteyim. Tim bunlara ragmen
tek basima bir sinif yénetebilmek her sorunla ayri ayr ilgilenebilmek ve bir yandan dersimi
isleyebilmek icin en az iki yil aktif olarak ¢alisip tecriibe kazanmam gerektigini disliniyorum. Bu
kadar kisa stirede tam olarak pistigimi sanmiyorum.

Demokratik sinif ydnetimi yaklasimina dair goriis belirten OA17, daha dnce diktatdrce bir yaklasim
izledigini fark ederek simdi daha demokratik ve 06grencilere daha hosgorili yaklastigini soyle
aciklamistir: “Bu program sayesinde sinif icindeki diktatérligiim azaldi. Ogrenci odakli dersler isliyorum.”

Bir 6gretmenin sahip olmasi gereken 6zelliklere dair 6gretmen adaylarinin kendilerine donditleri ise
aslinda yukarida incelenen uygulama 0Ogretmeninin Ozellikleri ile ideal 6gretmen tanimlarindaki
ifadelerle 6rtiismektedir. Katilimcilarin zihinlerinde canlandirdiklari ideal 6gretmen ile gbzlemleme firsati
bulduklari uygulama 6gretmeninin 6zellikleri arasindaki paralellik aday 6gretmenlerin uygulama dersi
icerisinde gelistirdikleri bakis agisini ve bu dersin 6nemini ortaya koymaktadir.

Ogretmen adaylari 6gretmen &zelliklerine dair kisisel ve mesleki dzellikler kategorilerinde goriis
bildirmislerdir. Kisisel o6zelliklere dair gorislerin basinda uygulama 6gretmeninin sabirli, hosgorili ve
esprili olmasindan etkilenerek kendisinin de bu 6zelliklere sahip oldugunda iyi bir 6gretmen olabilecegini
fark ettigini belirttigi yansitmalar mevcuttur. Ornegin, OA17 bundan sonra dgrencilere daha hosgoriili
yaklasacagini séyle agiklamistir: “Cocuklarla daha yakindan ilgileniyorum ve daha hosgoriiliiyiim.” Benzer
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sekilde bir baska 6gretmen adayi, (OA6), “Ne kadar hosgériilii bir matematik 6gretmeni nasil olur bizzat
yasayip gordim. Ogrenciler bir fabrikadaki gibi belirli bir standarda sahip degiller. Bunlari gézlemledim.
Hocamizin ders disinda da 6grencilerle iletisiminin nekadar gugli ve saglikli oldugunu gérdum.” seklinde
yorum yapmistir.

Meslegine dair tutum konusunda bitin 6gretmen adaylari matematik 6gretmenligi bolimini
isteyerek ve severek geldiklerini belirtmislerdir. Bununla beraber, kodlar arasinda yer alan teknolojiye
dair tutum igin ise 6gretmen adaylari bu tutumun kendileri igcin dGnemli olmasi gerektigini belirtmislerdir.
Bir 6gretmen adayi (OA23) sunlari yansitici giinligiine aktarmistir:

Ve bunlari kullanarak [akilli tahta ve tablet gibi teknolojik cihazlar] daha kolay anladiklarini
distintyorum. Ayni sekilde akilli tahtayr da. Ben akilli tahta konusunda ¢ok deneyimli degilim. Cat
pat bildigim igin derste kullanmaya cesaret edemedim. Ama kullaniimasi gercekten zaman agisindan
ve gorsellik agisindan etkili oluyor. Staja basladigim giin ¢ok korkmustum hala da korkuyorum
heyecanimi yenemiyorum tam olarak ama bu staj donemi bana ¢ok sey katti. Nelere dikkat etmem
gerektigini, 6grencilerle nasil daha iyi iletisim kurabilecegim konusunda bana yol gosterdi. Bir giin
ben de o6gretmenlik yapma firsati bulursam uygulama o6gretmenim gibi bir 6gretmen olmak
istiyorum.

Mesleki 6zelliklere baktigimizda alan egitimi bilgisi ve 6grenciler arasindaki farkliliklari kavramasini
saglayacak genel egitim bilgisine sahip olmanin bir 6gretmenin mesleki 6zellikleri agisindan 6nemli
oldugunu ve bu ders yardimiyla kendisinin de bu tarz bilgi, beceri ve donanimlarinin olmasi gerektiginin
farkina vararak goriis bildiren bir 8gretmen adayi (OA22) sunlari sdylemistir;

Ogrenciler benim icin tek bir kalipta idi. Anlatilanlari her &grenci anlayabilir, eger anlamiyorsa
6grencindedir mantigina sahiptim. Bu mantigi 6gretmenlik uygulamasi dersi ile yerle bir ettim. Her
ogrenci kendi adina tektir, yetenekleri, 6grenme yontemleri 6grencilerin kendine 6zgldir ve
O0gretmen ise kendisini yenilmeli, cesitlendirmeli, tek tip 6grenci modeline degil, farkh gidiimlerdeki
Ogrencilere ders anlattiginin farkinda olmali ve buna uygun yontem ve teknikler gelistirebilmeli
distincesi daha baskin hale geldi bu uygulama sayesinde.

Genel olarak dénem sonunda 6gretmen adaylarinin kendilerine dair mesleki gelisimsel
farkindaliklarina vardiklari séylenebilir. Buna en giizel 6rnek 5 numarali 6gretmen adayinin (OAS5)
yorumu olacaktir: “Bir 6gretmen adayi olarak bu meslegi gercekten yapmak istedigimi ve uygulama
dersinde merakimin st diizeyde oldugunu gordim.” Dolayisi ile 6gretmen adaylari katildiklari staj
calismalari ve 6gretmenlik uygulamasi dersi teorik calismalari (sinif igi tartisma, yansitici giinlik yazimi)
ile mesleki becerilerinin gelisimlerini gozlemleyebilmeleri adina oldukga yol kat ettikleri séylenebilir.

Tartisma ve Oneriler

Bu calismada, pedagojik formasyon sertifika programi matematik 6gretmenligi bolimi 6grencilerinin
o0gretmenlik uygulamasi dersi igin yazdiklari yansitici glinliikler incelenmistir. Bu glinliiklerde, 6gretmen
adaylarinin kendi mesleki gelisimlerini yorumlamalari dért ayri baslik altinda incelenmistir. ilk olarak,
O0gretmen adaylarindan uygulama 6gretmenlerinin kisisel ve mesleki 6zelliklerini yazmalari istendiginde,
gozlemledikleri 6gretmenlerin 6zelliklerini temel alarak kendilerine dair nasil bir ¢ikarimda bulunduklari
ve en cok hangi 6zelliklere degindikleri tespit edilmistir. ikinci olarak, 6gretmen adaylarinin ideal
6gretmen tanimi yapmalari istendiginde uygulama oOgretmenlerinin 6zellikleri ile olduk¢a o6rtiisen
ozellikleri belirttikleri gorilmis ve ideal 6gretmen tanimlarinin 6gretmen adaylarinin gelecekte olmayi
planladiklari 6gretmen modeli olduguna vurgu yapilmistir. Uclincii olarak, 6gretmen adaylar i farkl
zaman diliminde 6nceden hazirlanarak ¢ ders anlatmislar ve bu anlatimlarin sonunda kendilerine dair
déniitlerini yazmislardir. Ogretmen adaylari, kendilerinin etkinlik temelli uygulamalari yapamadiklarini
ve planladiklar uygulamalar ile eksik yaptiklarini distindikleri uygulamalari karsilastirarak kendilerine
donitler vermislerdir. Son olarak ise 6gretmen adaylarinin dénem sonunda genel olarak 6gretmenlik
uygulamasi dersi ve uygulama okullarindaki gézlem ve deneyimleri izerine gorisleri incelenmistir.
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Bircok 6gretmen adayinin belirttigine gore, 6gretmen adaylarinin 6gretmenlik uygulamasi dersine
basladiklari zaman ve yilsonunda deneyim kazanmis olan halleri arasinda, mesleki gelisimleri agisindan,
bu dersin kendi farkindaliklarinin artmasini sagladigi ve bu deneyimlerin mesleki gelisimlerinde énemli
bir donlim noktasi olusturdugu séylenebilmektedir.

Gozlemledikleri 6gretmenlerin Ozelliklerine dair ¢alismanin bulgularinda oldukga sik tekrar edilen
“sabirli, hosgorili, dost, sirdas” gibi 6gretmen 6zellikleri, Celikten ve Can’in (2003) ¢alismasinda oldugu
gibi benzer terimlerle (sabirli, hosgorull, sevecen, givenilir, diirlst, objektif, sirdas ve dost olmal vb.)
ifade edilmistir. Ayrica Yalgin incik ve Akay (2015) ile Yanpar-Yelken, Celikkaleli, ve Capri (2008),
yaptiklari arastirmada 6gretmen adaylarinin goriislerine gore 6gretmenlerde bulunmasi gereken en
onemli kisilik 6zellikleri olarak hosgorili, saygili, hlimanist ve iletisim becerisine sahip olma seklinde
siralamiglardir. Bu arastirmacilarin bulgularina paralel olarak, bu ¢alismada da 6gretmen adaylarinin
uygulama 6gretmenlerinde en ¢ok dikkat ettikleri nitelikler kisisel 6zellikler olarak ortaya ¢ikmaktadir.
Ogretmenlerin sabirli ve hosgériilii olmasi bir taraftan aday dgretmenlerin takdir ettigi bir unsur olarak
gorilirken bir taraftan da bazi durumlarda sasirtici da bulunmustur. Ozellikle 6gretmenlerin seslerini
ylkseltmiyor olmasi ve olduk¢a sabirll olmalari 6gretmen adaylari tarafindan dikkate deger
bulunmustur. Buna dair yapilan kayit digi gériismelerde 6gretmen adaylari kendi 6grencilik yillarindaki
O0gretmen figliru ile uygulama 6gretmenlerinin ayni durumlar karsisindaki davraniglarini karsilastirdiklari
ve uygulama 6gretmenlerinin bu davraniglarini hayranlikla izlediklerini belirttikleri gorilmistir. Bu
durumun, pedagojik formasyon sertifika programi 6grencilerinin 6gretmen-6grenci iletisimi konusunda
herhangi bir egitim almamalarindan ve bu baglamdaki donanimlarinin sadece kisisel deneyim ve
gozlemlerine bagl kalmasindan dolayr oldugu disunulebilir. Farkli Gniversitelerin farkli egitim
fakiltelerinde 6gretmen adaylari (lisans egitimi silirecinde), 6gretmen-6grenci iletisimini temel alan
“Etkili iletisim, Etkili iletisim Becerileri ve iletisim” gibi isimlerle, farkli kredilere sahip ve gerek secmeli
gerek ise zorunlu olmak Uzere bazi dersleri almaktadirlar. Bu durum egitim fakiltesi 6grencilerini bu
baglamda daha egitimli kilarken, PFSP Ogrencilerinin ise sadece gozlemlerine dayali bir farkindalik
yasamalarina sebep olmaktadir. Halbuki Aspy ve Roebuck (1983) tarafindan bir arastirmada da ortaya
konuldugu gibi, iletisim becerileri konusunda egitim alan ve almayan 06gretmenlerin 6grenciler
Uzerindeki etkileri incelendiginde bu egitimi alan O6gretmenlerin 6grencilerinin devamsizliklarinin
azaldigi, dil ve matematik basarilarinin da arttig1 gozlemlenmistir. Bu derece énemli oldugu gézlemlenen
etkili iletisimin, nasil kurulmasi gerektigine dair bilgiye 6gretmen adaylarinin sahip olmalari yadsinamaz
bir gergektir. Bu nedenle pedagojik formasyon sertifika programi 6grencilerinin de bu baglamda egitime
ihtiyaglarinin oldugu arastirmanin bulgularindan gézlenmektedir.

Ogretmen adaylarinin ideal 6gretmen tanimlari incelendiginde, katimcilarin uygulama égretmenini
gozlemledigi ve buna dair yazdiklarina olduk¢a benzer yorumlarda bulunduklari tespit edilmistir.
Ornegin, ideal 6gretmenin kisisel dzelliklerini dair gériis bildirirken, sabirli ve hosgériilii olmasi gerektigi
vurgulanmis, mesleki 6zelliklerinde ise alan bilgisi, alan pedagojisi ve 6grencinin bireysel farkhliklarina
dikkat edilmesi gibi genel egitim bilgisini ilgilendiren bazi 6zel durumlarin oldukga fazla kullanildigi
gozlemlenmistir. Bu ideal 6gretmen tanimlarinda en g¢ok dikkat ¢eken unsur ise 6gretmenin demokratik
bir sinif ortami olusturmasi gerektigidir. Bu bulgu Arsal’in (2004) ¢alismasinda da ortaya koyuldugu gibi
21. Yazyill 6gretmeninde en ¢ok olmasi beklenen 6zelligin “Demokratik tutum ve davranislara sahip”
olma bulgusu ile paralellik géstermektedir. Ogretmen adaylarinin gériislerinden yola cikarak, égrenciyi
merkeze alan 6gretmen yaklasimlarinin ideal olarak tanimlandigi ¢ikarimini yapmak mimkiindir. Bu
noktadan hareketle, 6gretmen egitimlerinin odak noktasinda oncelikli olarak 6grenciyi merkeze alan
vapilandirmaci yaklasimlarin ve 6gretmen—ogrenci iliskilerindeki demokratik glic dagiliminin sinif igcinde
uygulanabilir hale getirilmesine yonelik yéntem ve tekniklerin 6gretimi olmalidir.

Uygulama 0ogretmeninin mesleki o6zellikleri arasinda 6gretmen adaylarinin 6rnek aldiklarini
belirttikleri diger bir unsur ise 6gretmenlerin sinif yonetimi yaklasimlaridir. Uline ve arkadaslari (2004)
tarafindan yapilan ¢alismada da ortaya koyuldugu gibi 6gretmen adaylari, sinif hakimiyeti ve yénetiminin
oldukca dnemli bir unsur oldugunu disiinmektelerdir. Ogretmen adaylari uygulama égretmenlerini sinif
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yonetimi ile ilgili konularda oldukg¢a basarili bulmustur. Yapilan gozlemler incelendiginde uygulama
O0gretmenlerinin otoriter bir disiplin anlayisi odakli bir sinif yonetimi kullandiklari ¢ikarimi yapilmistir.
Bununla beraber birka¢ 6gretmen adayl uygulama 6gretmeninin yavag ders islemesi ve agirkanh
olmasina deginerek sinif hakimiyetini ¢ok iyi basaramadigini belirtmis ve daha siki disiplin/otoriter
anlayish bir sinif yonetiminin kendisine daha uygun oldugunu belirtmistir. Bu bulgudan da goézlemlendigi
gibi 6gretmen adaylari, 6gretmen roliinin sinifi kontrol etmek ve disiplini saglamak olarak tanimlayan
sinif yonetimini disiplin olarak kabul eden yaklasima uygun séylemlerde bulunmuslardir (Arsal, 2004). Bu
tarz bir yaklasim ise geleneksel 6gretim yontemlerinin temel alindigi siniflarda uygulanmasi beklenilen ve
gozlemlenen bir durumdur. Bu g¢ikarim ise 6gretmen adaylarinin olmayi bekledigi 6gretmen modeli ile
drtiismemekte ve bir geliski yaratmaktadir. Ogretmen adaylari etkinlik temelli ders anlatimlarinin olmasi
gerektigine ikna olmus ve deneyimlemis olmasina ragmen sinif yonetimi konusunda disiplin odakh
yaklasimlari 6nemsemektedirler. Bu c¢eliskili durumunun ortadan kaldirilmasi igin teorik derslerin ve
uygulama derslerinin sirelerinin arttirilmasi ile saglanabilir. Cinkl Haciémeroglu’nun (2013) da yaptig
arastirmada ortaya koyuldugu gibi 6gretmen adaylarinin matematik 6gretimi derslerinin kapsaminda
edindikleri teorik bilgileri okul uygulama calismalarinda uygulama firsati bulmalari sayesinde kendilerine
dair kisisel yeterlik dizeylerinin arttigi gozlemlenmistir. Buradan hareketle, pedagojik formasyon
sertifika programi kapsaminda 6gretmen adaylarinin edindikleri teorik bilgileri uygulayabilecekleri okul
uygulamasi dersinin daha uzun siirece vyayllmasi ve deneyim kazanma sliresinin uzatilmasi
gerekmektedir. Bu gerekliligi 6gretmen adaylari da tecriibesiz olduklarinin farkinda olmalarini dile
getirerek ortaya koymuslardir.

Ogretmen adaylari bazen uygulama 6gretmenlerini alan bilgisi agisindan takdir etmis, bazen de
uygulama 6gretmenlerinin alan bilgisi agisindan iyi olduklarini ancak bunu 6gretebilme becerisi olarak
tanimlanan alan egitimi bilgisinin yetersiz oldugu yorumlarini yapmislardir. Birgok ¢alismada da (Arsal,
2004; Celikten, Sanal& Yeni, 2005; Shulman, 1986) uygulama G&gretmenlerinin mesleki Ozellikleri
hakkinda yapilan gozlemlerde alan bilgisi, alan pedagojisi ve genel pedagoji bilgilerine vurgu yapildig
tespit edilmistir. ideal 6gretmenin mesleki 6zellikleri Gzerine siklikla yapilan vurgu, Shulman (1986)
tarafindan tanitilan alan egitimi bilgisi olarak tanimlanan matematik 6gretebilme bilgisine olmustur.

Ogretmen adaylarinin, bir 6gretmenin sadece giiclii bir alan bilgisinin yeterli olmadiginin bunun
yaninda alan egitimi bilgisinin de 6nemli oldugunun farkina varabildikleri séylenebilir. Bu farkindaliklari
ayni zamanda kendilerine doniik yaptiklari elestirilerde de alan egitimi bilgilerinin yeterli olmadigi
yorumlarinda da yer almaktadir. Ogretmen adaylari Fen Fakiiltesi Matematik Bsliimii mezunu olarak
matematik bilgilerine glivenmelerine ragmen, sinif ortaminda bu bilgilerini 6grencilere aktarabilecek
yontem ve teknikleri de 6grenmelerinin gerekli oldugunu deneyimlemislerdir. Bu durum, pedagojik
formasyon sertifika programinin alan egitimi derslerinin (Ozel Ogretim Yontemleri gibi) sayisinin
arttirilmasi ve slresinin de uzatilmasinin gerekliligini géstermektedir.

Ogretmen adaylarinin yapmis olduklar ii¢ farkh ders anlatimlarinda kendilerine dair gérisleri
arasinda siklkla goze carpan konular, 6gretim yontemleri ve sinif yonetim sekillerine dair olmustur.
Ogretmen adaylari, tahtada ders anlatmanin etkinlik temelli ders anlatmaya gére siniftaki 6grencileri
oldukga siktigini hatta bu durumun da sinif yonetimini etkiledigini belirtmislerdir. Bununla birlikte
kendilerini yeni yontemleri kullanma konusunda gelistirdiklerini de yansitici glinliklerine yazan
ogretmen adaylari yer almaktadir. Bu siire¢ yeni nesil 6gretmen adaylarinin degisime daha acgik ve
cagdas dgretim modellerini kullanmaya hazir oldugunu gosteren bir isaret olarak ele alinabilir. Ozellikle
kendi ders anlatimlarinda etkinlik temelli ders anlatmaya c¢abalayan aday 6gretmenler, bu sirecin
ogrenci acisindan daha anlamli oldugunu gézlemlemistir. Ogretmen adaylari, yazdiklari giinliklerde
matematik 6gretme yéntemleri hakkinda énceden sahip olduklari diisiincelerin bu ders ile degistigini ve
farkh yontemlerin farkina vardiklarini ve sinif icinde farkli 6gretim yéntemlerini deneyimlediklerini ancak
yeterli derecede etkili olamadiklarini belirtmektelerdir. Bu duruma paralel olarak, Yalgin incik ve Akay
(2015), arastirmalarina katilan pedagojik formasyon sertifika programi 6grencilerinin %72’sinin aldiklari
egitimin 6gretmenlik meslegi yeterliliklerini karsilamadigini séylediklerini ortaya koymustur. Programin
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kisa zamana sikistirilmis olmasi ve uygulama eksikligi bu durumun en onemli iki gerekgesi olarak
sayllmaktadir (Yalgin incik &Akay, 2015). Bu bulguya paralel olarak ¢alismadaki dgretmen adaylar da
kavramsal olarak yapilandirmaci yaklasimin temellerini olusturan bilginin yapilandirildigi ve 6grencinin
aktif oldugu bir ders ortami diizenleme konusunda kendilerini yetersiz bulmus ve uygulamaya geldiginde
bu kavramlara dair donanimlarinin eksik kaldigini fark etmislerdir. Bu nedenle pedagojik formasyon
sertifika programinin ders sayisinin arttirilmasinin yani sira uygulama siresinin de uzatilmasi gerekliligi
gbze carpmaktadir. Hatta daha 6nceden 6gretmenlik yapan ve goreceli olarak deneyimli 6gretmen
adaylarinin da ozellikle 6grenci merkezli yaklasimlar ile etkinlik temelli ders 6gretim yontemlerini
kullanmayi deneyimledikleri gézlenmis, bu deneyimlerinden olumlu gikarimlarda bulunduklari tespit
edilmistir. Donem basinda Fen Fakiiltesi Matematik B6limi mezunu olduklari i¢in kendilerinin oldukga
iyi birer matematik 6gretmeni oldugunu distinen birkag 6gretmen adayinin dénem sonuna dair
yorumlarina bakildiginda iyi matematik 6gretmeninin sadece matematik bilmek olmadigini bunun yani
sira alan egitimi bilgisi ve genel egitim bilgilerinin gerekliligine dair yansitici ifadelerine rastlanmaktadir.
Bu baglamda, 6gretmenlik uygulamasi dersi kapsaminda uygulamaya doniik ders saatlerinin arttirilarak,
o6gretmen adaylarina gergek sinif ortamlarinda 6grencilerle ve uygulama 6gretmenleri ile daha fazla
deneyim kazandirilmasi 6nem tasimaktadir. Bu deneyim 6gretmen adaylarina teorik derslerde yapilmasi
gerekenleri sdylemenin yani sira, bu gerekliligi yasayarak farkina varmalarini saglamak adina énemli bir
deneyimdir. Ancak bu deneyimin siiresinin azlig1 ve 6grencilerin bu deneyimden ¢ikarimlarini tekrar
uygulayabilecekleri yeni bir firsat verememek bu etkililigi azaltacaktir.

Sonug olarak bu calismada 6gretmen adaylari yansitici giinliikler araciligiyla 6gretmenlik uygulamasi
dersi siresince mesleki gelisimleri ile ilgili farkindaliklarinin arttigini belirtmislerdir. Bu noktadan
hareketle, PFSP’nin 6gretmen adaylarinin Gzerinde etkisi oldugundan bahsetmek mimkin olabilir.
Ozellikle uygulama derslerinin onlara gergek ortamlardan kesitler sunmasi ve bu ortamlarda kendi
davraniglarinin farkina varabilmeleri agisindan oldukga énemlidir. Ogrenim siiresinin kisaligi g6z éniinde
bulunduruldugunda 6gretmen adaylarinin 6gretmenlik meslegine dair daha fazla uygulama dersleri
almalari bu programin verimliligini arttirabilecektir. Yapilan bu ve buna benzer ¢alismalar ile PFSP’nin
degerlendirilmesi ve kalitesinin arttirilmasi hususunda 6nemli adimlar atilmasi miimkinddr.

Bu calismanin devami olarak, ileride yapilacak ¢alismalarda PFSP 6gretmen adaylarinin atandiklarinda
ogretmenlik (zerine deneyimleri (zerine c¢alismalar yapilabilir. Aday 6gretmenlerin 6gretmenlik
uygulamasi deneyiminden sonra aktif olarak mesleklerini icra etmeye basladiklari yillar boyunca degisen
ve gelisen dislinceleri incelenebilir. Son olarak ise benzer galismalar farkh disiplin alanlarinda da
yapilabilir.
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In this study, it was investigate that the reflection of explicit-reflective nature of
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prospective science teachers’ written arguments about NOS. The reflection of
different teaching methods about NOS on prospective science teachers’ written
arguments was assessed by using open-ended VNOS-C questionnaire (Lederman, Abd-
El-Khalick, Bell, & Schwartz, 2002). Sample of the study was composed of 70
prospective science teachers and two experiment groups. It was tried to bring NOS
aspects to prospective science teachers, when first experiment group was enrolled in
explicit-reflective argumentation based NOS teaching, other experimental group was
participated in explicit-reflective NOS teaching during a semester. These experimental
groups was decided to randomly assigned as first and second experimental groups
from intact groups at department of science education in a public university.
Prospective science teachers’ views about NOS were evaluated by using VNOS-C as
before and after implementation. Findings of the study showed that second
experimental group participating explicit-reflective teaching about NOS had difficulties
in constructing arguments before implementation but they showed development in
constructing argument and constructing a low quality of scientific data and evidence
after implementation. Another finding of the study showed that when explicit-
reflective argumentation based NOS teaching experimental group constructed low
level of arguments before implementation, most of the participants constructed high

level of arguments by using sound evidence and scientific data after implementation.
Also, it was seen that a small number of prospective science teachers in this group
used weak backing to questions about socially and culturally embedded NOS and
creativity NOS aspects. As a result it was found that prospective science teachers get
educated via argumentation based NOS teaching constructed more sound arguments
about NOS than ones get educated via explicit-reflective based NOS teaching about
NOS.
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Argliimantasyon Temelli Acik Diisiindiiriicii ve Agik Diistiindiiriicii Bilimin
Dogasi Ogretiminin Ogretmen Adaylarinin Yazili Argiimanlarina
Yansimasi

Makale Bilgisi 0z

Bu ¢alismada, agik dustindiriict bilimin dogasi (ADBD) ve arglimantasyon destekli agik

DOI: 10.14812/cufe;.309431 disindurica bilimin dogasi (ADADBD) 6gretiminin fen bilimleri 6gretmen adaylarinin

bilimin dogasina iliskin yazili arglimanlarinin yapisina ve kavramsal anlamalarina
yansimalari incelenmistir. Ogretmen adaylarinin ADBD ve ADADBD &gretiminin bilimin
dogasina yonelik yazili argimanlarinin yapisina ve kavramsal anlamalarina yansimalari
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aclk uglu VNOS-C (Lederman, Abd-El-Khalick, Bell, & Schwartz, 2002) anketi ile
degerlendirilmistir. Calismanin katiimcilari 70 kisiden (iki deney grubundan)
olugmaktadir. Birinci gruba ADADBD etkinlikleriyle bilimin dogasi &zellikleri
kazandirilirken, diger gruba ADBD etkinlikleriyle bilimin dogasi 6zellikleri bir donem (3
ay) suresince kazandiriimaya g¢alisiimistir. Bu gruplar bir devlet tiniversitesinde var olan
fen bilgisi egitimi bolumiindeki iki subenin rastgele deney gruplarina atanmasiyla
belirlenmistir. Calismanin sonuglari ADBD uygulanan grubun uygulama o&ncesinde
argiman kurmada zorlandiklari uygulama sonrasinda ise zayif kanit ve veriler
gelistirerek uygulama 6ncesine gore az da olsa bir gelisim gosterdikleri bulunmustur.
Galismanin bir diger sonucu ise ADADBD uygulanan grubun uygulama 6ncesinde ¢ok

zayif argimanlar olusturdugu gorulurken uygulama sonrasinda ¢ogunlugun guglu kanit
ve bilimsel veriler ile daha gug¢lu argimanlar kurdugu bulunmustur. Ayrica az sayida da
olsa bilimin, bilimsel bilginin sosyal ve kiiltlirel degerlerden etkilenmesi ve hayal giicl
ve yaraticihgin bilimsel bilginin olusmasindaki roliine yonelik sorulara iliskin zayif
destekleyicilerin ADADBD grubunda kullanildigi gorilmustir. ADADBD uygulanan
grubun, ADBD uygulanan gruba gore bilimin dogasi 6zellikleri hakkinda daha gugli
argiimanlar kurdugu sonucuna ulagiimistir.

Anahtar Kelimeler:
Arglimantasyon,

acik digtindiricd,
bilimin dogasi,

yazili arglimantasyon.

Introduction

Today, the changes in attitudes towards education cause significant changes in the aims of science
education. It is clear that all of this information cannot be taught to all students when the rate of
emergence of new scientific information is taken into consideration (Ministry of National Education
[MONE], 2013). For this reason, in Turkey, as in many countries, the skills of reaching this information
have been taken into the foreground of science literacy and science (Ministry of National Education
[MONE], 2013), instead of transferring all the information in new education programs. One of the
important sub-titles of scientific literacy, which is a top title that includes scientific concepts and skills, is
the nature of science (Késeoglu, Tumay & Budak, 2008). In general, it refers to the values and beliefs
inherent in the nature of science and epistemology of science, the development of science or scientific
knowledge as a way of knowing (Lederman, 1992). McComas & Olson (1998) concludes that science
brings together various fields of science such as the nature of science, psychology, sociology, history of
science and philosophy, and “what is science?, how do science work?, how do scientists work?, what is
the influence of social and cultural contexts?” was addressed.

When the relevant studies in the literature in recent years about the nature of science are examined,
it is seen that there is not a single definition accepted by all. However, when studies on the nature of
science are examined, it can be said that the following general points best reflect the nature of science
and the aspects of the nature of science;

e Scientific knowledge is being tested with experiments. So, scientific knowledge is factual.
Observation and inferences are different from each other. Scientists also attach importance to
how to justify the arguments of the evidence to make a claim using observation and data. In
this process, scientists make inferences about observations and data, and therefore scientific
knowledge is subject to change (McComas, 2004, Scwartz, Lederman & Crawford, 2004;
Lederman, 2007; Bell, 2009).

e Although the same data for a topic can be found in different inferences, different theoretical
theories may arise. For this reason, when scientists decide which of these theories to support,
they choose the theory that best fits the existing evidence, constantly question, develop and
change knowledge. Therefore, scientific knowledge has a clear nature to change (Abd-El-
Khalick, Bell & Lederman, 1998, Khishfe & Abd-El-Khalick, 2002, McComas, 2004, Scwartz,
Lederman & Crawford, 2004, 2009).

e Scientists are influenced by imagination and creativity while creating scientific knowledge (Abd-
El-Khalick, Bell & Lederman, 1998, Khishfe & Abd-El-Khalick, 2002; McComas, 2004; Scwartz,
Lederman & Crawford, 2004; Bell, 2009). In addition, scientists are also influenced by the social
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and cultural values of the society in which the scientific knowledge, science, and knowledge are
built (McComas, 2004, Scwartz, Lederman & Crawford, 2004, Lederman, 2007; Bell, 2009).

In addition, Driver, Newton & Osborne (2000) proposed the teaching of the nature of science in
science education as a way to understand and follow the norms and ethical rules of the scientific
community, to understand and follow sociological and scientific issues and processes which it is
necessary for the content to be taught successfully. There are many different approaches to how nature
of science is taught in science education as well as What is the nature of science in science
education.When the literature is examined, approaches used in teaching nature of science; Historical,
indirect and open-minded(Abd-El-Khalick & Lederman, 2000, Khishfe & Abd-El-Khalick, 2002). However,
in recent years, it has been seen that teaching with argumentation-oriented and argumentation-
oriented teaching, together with scientific argumentation focused on explicit-reflective approach, is the
subject of research in teaching (Cetin, 2014, Demircioglu & Ugar, 2014). In the science curriculum of
elementary education institutions, the basic approach is the argumentation that the teacher, who is
actively involved in the planning and implementation of the lessons, assumes more guidance role. It is
therefore expected that teachers should create an environment in which students can freely express
their thoughts, defend these thoughts for different reasons, and create counter arguments in order to
refute opposing views. It is also expected that teachers will take the role of guiding and guiding the
students to support the claims they have made and their counterclaims with reasonable justification. As
a result, the importance of argumentation based teaching emerges in science education.

Science teaching with explicit-reflective scientific argumentation

Common misconception about scientific argumentation was that scientific argumentation was seen
as simple discussion and claims. Actually, argumentation could be defined as configuration process of
suitable warrants which associated with the data they are based on claims (Toulmin, 2003). Actually,
there is no only one definition about argumentation but also according to Toulmin (2003),
argumentation was defined as claim and accompanying justifications. Jimenez-Aleixandre and Erduran
(2007) have identified argumentation two ways in terms of individual and social. From the individual
perspective, argumentation was thought as any claim was justified by person, any opinion about this
claim was formed by person or argumentation process of person. From the social perspective,
argumentation was defined as discussion and rebuttal of opposite opinions about same topic. Studies
about argumentation practices in science education showed some limitations related with poor
argumentation skills, disregarding to data and warrant, lack of inferences and comments about claim
sufficiently, achieving results by not using warrant and data and limitations about assessing of opposite
opinions (Driver, Newton, & Osborne, 2000). Studies about classroom practices of argumentation
showed that classroom was suitable for teacher-centered education and there was no necessary
discussion atmosphere for argumentation to incorporate students in argumentation process (Newton,
Driver, & Osborne, 1999). Argumentation based classroom practices in science education has been
shifted explicit-reflective argumentation education in time (Cetin, 2014, Khishfe, 2014; Zohar & Nemet,
2002). Inexplicit-reflective strategy, argumentation was introduced explicitly and taught students in
terms of structural, functional and application based on assessment criterions (McDonald, 2010). In
studies, implemented in scientific context and with explicit argumentation, development of
argumentation skills and quality of arguments was realized (Bell & Linn, 2000; McDonald, 2008; Yerrick,
2000; Zohar & Nemet, 2002). For this reason, it can be said that explicit argumentation and scientific
context used in studies were effective to improve quality of arguments and students argumentation
skills. Also, considering history of science, scientists assert different theories by using and looking at
same data. In addition, when scientists decide which theories can be supported, they pay attention to
which one is consistent with existed evidences. Similarly, it was expected from students that they can
improve own claim which was consistent with existing evidences, include rebuttals of opposite claims
and high quality of justifications instead of asserting claims and conclusions (Driver et al., 2000).
Scientific argumentations can be seen as process of students reveal scientific claims about science topic,
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support, criticize, assess and revision and correction of asserted claim. At the end of this process,
students can see science as a process including proposed claims continuously, questioning of these
claims and generally developments and changing of these claims (Cetin 2014; Khishfe, 2012). Evolving,
changing and inquiry aspects of science can be seen as combining characteristics of nature of science
and scientific argumentation. In addition, some studies (Jimenez-Aleixandre &Erduran, 2007; McDonald,
2008; McDonald & McRobbie, 2011; Khishfe, 2014) investigated the combinations of nature of science
and scientific argumentations and results supported nature of science education with argumentation.

Recently, argumentations based studies in the context of nature of science showed that
argumentation based explicit-reflective teaching was effective to improve students’ views towards
nature of science and quality of argumentations (Cetin 2014; Khishfe, 2012, 2014; McDonald, 2008;
McDonald & McRobbie, 2011). Considering literature review about nature of science and argumentation
studies was collected together under two headings. Studies in the first heading investigated how
students’ views about nature of science influence on quality of their arguments and problems of
students in forming argumentation (Bell & Lederman, 2003; Sadler, Chambers, & Zeidler, 2004; Walker
& Zeidler, 2004). Studies in the second headings researched on how argumentation teaching reflect on
and influence on students’ views about nature of science (Bell & Linn, 2000; Yerrick, 2000; Ogunniyi,
2006). In addition to these studies, argumentation can be seen as mechanism to learn scientific
epistemology (Sandoval & Millwood, 2007). One of the objectives of argumentation in the context of
science education is the development of the ability of use evidence and backings to support their claims
about a scientific topic (Kelly, Regev, & Prothero, 2008; McDonald, 2008; Sandoval & Millwood, 2007;
Yore, Florence, Pearson, & Weaver, 2006). The results of studies about oral argumentation showed that
students in cooperative learning or problem solving education generally make claims without using
backings and evidences in group works (Erduran, Simon & Osborne, 2004; Jimenez-Aleixandre,
Rodriguez, &Duschl, 2000; Kelly et al., 2008). It was seen that studies about written argumentation also
provide opportunity to investigate students’ argumentation structure, to decide students’ thinking
schema about claims, to evaluate the others studies (Bell & Linn, 2000; Kelly et al., 2008; Sandoval,
2003). If students were wanted to educate as scientifically literate person or scientists, it was needed
that students should have improved nature of science opinions, creativeness, and sophisticated
argumentation skills. For this reason, the most important mission in the training of these individuals falls
to teachers and the education institutions that will train these teachers.

To comprehend above mentioned new teaching approach related with nature of science, one of the
best effective teaching approaches is to engage students in explicit-reflective argumentation based
science education process. In this context, the aim of this study was to investigate that the reflection of
explicit-reflective nature of science (NOS) teaching and explicit-reflective argumentation based NOS
teaching on prospective science teachers’ written arguments about NOS.

Method
Research Design

In this study, pretest-posttest without control group experimental design was used to determine the
quality of prospective science teachers’ their written arguments about the nature of science. In this
research model, cause-and-effect relationship between variables is determined (Campbell & Stanley,
1963). When explicit reflective argumentation based nature of science education was implemented in
first experimental group, explicit reflective nature of science education was implemented in second
experimental group. Qualitative techniques were used to collect data. By using VNOS-C scale, students’
written arguments about nature of science view was collected and descriptive analysis was used.

Participants

Sample of the study was composed of 70 (52 female, 18 male) prospective science teachers and two
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experiment groups. These prospective science teachers were 3" grade level students and firstly they
attended “nature of science and history of science” course during their undergraduate education.
Participants were divided into 30 prospective science teachers (26 female and 4 male) in first
experimental group and 40 prospective science teachers (26 female and 14 male). Classrooms were
randomly assigned into first and second experimental groups. First experimental group were attending
explicit-reflective argumentation based NOS teaching. Second experimental group were attending
explicit-reflective nature of science (NOS) teaching. Reflection of implemented teachings in
experimental groups to structure of prospective science teachers’ written arguments and conceptual
understandings of them was determined as comparing before and after practice.

Data Collection

Views of Nature of Science Questionnaire (VNOS) was developed by Lederman and colleagues
(2002), translated and adapted in Turkish by Kigilik (2006), was used to determine prospective science
teachers’ views of nature of science at the beginning and ending of spring semester in 2013-2014 year.
The View of Nature of Science Questionnaire (VNOS-C) was composed of 10 open-ended questions
about aspects of nature of science. Questionnaire was implemented as pretest and posttest before and
after practice. The scale was aimed to find out students’ views about aspects of nature of science such
as empirically based, differences between observation and inference, differences between theory and
laws, creativity, subjectivity or theory-laden, culturally and socially embedded, tentative. Example
question from questionnaire was “Is there a difference between a scientific theory and a scientific law?
Illustrate your answer with an example.”

Procedure and Administration

In nature of science and history of science course, explicit-reflective argumentation based NOS
teaching and explicit-reflective nature of science (NOS) teaching based on seven aspects of nature of
science activities were prepared for experimental implementations. Also, history of science activities
was implemented in this course. In addition, the historical development of science for prospective
teachers were processed as Egypt-Mesopotamia, Ancient Greek, Medieval, Science in Islam,
Renaissance, Science in the 17-18th century, Science in the 19-20th century and science periods in
Turks. Each week, the discussion activities focused on the philosophical features of the period and the
developments that were being processed.

Prepared activities were aimed to bring prospective science teachers aspects of nature of science
and argumentation skills. All activities include group works and beginning with prospective science
teachers’ questions and presentations about nature of science. Activities were designed to explicitly
present seven aspects of nature of science and actively explain and discuss participants’ ideas about
nature of science and history of science. The Great Fossil Find and tricky tracks activities were used from
literature (Lederman & Abd-El-Khalick, 1998; Dogan, Cakiroglu, Bilica & Cavus, 2012). Discussions of
content and science process skills were based on reflective nature of science teaching. After each
activity, nature of science aspects were especially paid attention and reflection opportunity about
relations about nature of science aspects were given to students under guidance of instructor. These
activities based on seven aspects ofnature of science;

e Scientific knowledge is tentative (subject to change).

e Science is empirically based (based on or derived from observation of the natural world).
e Science is inferential, imaginative and creative.

e Science is subjective and theory laden.

e Science is socially and culturally embedded.

e The distinction between observation and inferences.

e The relationships between scientific theories and data.
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Main concepts and other concepts related with nature of science aspects focused in activities also
were explained. Subject, content and implementation of activities were presented below.

Explicit-reflective argumentation based NOS teaching activities in first experimental group

Following activities only were presented in first experimental group via explicit-reflective
argumentation based NOS teaching. During implementation period, only one activity was presented for
each week.

1. Activity: Does the scientific knowledge change?

In this activity, it is aimed to give students the opportunity to experience the changes of scientific
knowledge by making claims about whether the prospective teachers have changed their scientific
knowledge. Two proposals were given to the prospective teachers (scientific knowledge changed and
scientific knowledge did not change) and they were asked to give evidence and to reason with which
they participated and why they supported it. Then, it is desirable to refute the claims against their own
views. At the end of the activity, it was aimed that the prospective science teacher would learn the claim
of “scientific knowledge is change” through an explicit-reflective argumentation approach.

2. Activity: is scientific knowledge subjective?

In this activity, it is aimed that prospective science teacher should experience why scientific
knowledge is subjective by making claims about whether or not scientific knowledge is subjective. In the
activity, it is desirable that prospective science teachers were given two arguments (scientific knowledge
is subjective and scientific knowledge is not subjective) and they are asked to present evidence and
reasoning which one they are agreeing and why they support it. Later, they were asked to give
refutations against the claims of opposition. At the end of the activity, it was aimed that prospective
science teachers would learn the argument that scientific knowledge is subjective through explicit-
reflective argumentative approach.

3. Activity: Will there be a big earthquake in Istanbul?

In this activity, it is aimed that prospective science teachers should experience scientific knowledge
and knowledge about whether scientific knowledge is subjective and whether scientific knowledge can
be affected from the social and cultural environment. In order to understand whether scientific
knowledge is subjective, two readings were given to prospective teachers. These readings were
describing the reports of two different professors who claim to have an earthquake or not until 2015 in
Istanbul. One of the readings claimed that a major earthquake would be realized until 2015 in Istanbul
with scientific evidences, while another reading claimed that there is no evidence that there would be
an earthquake in Istanbul until 2015. As a result of these readings, it is aimed to apply the explicit-
reflective argumentation based nature of science teaching approach so that prospective science
teachers learn that scientific knowledge can be affected from the social and cultural environment and
scientific knowledge is subjective.

4. Activity: Do we need evidence from experiments and observations for scientific knowledge?

In this activity, it was aimed that prospective science teachers should make a claim about whether or
not scientific knowledge is based on experiments and observations, so that they should experience why
scientific knowledge needs evidence from experiments and observations. In this activity, two proposals
were given prospective science teachers (evidence from experiments and observations is needed for
scientific knowledge and evidence from experiments and observations is not required for scientific
knowledge) by asking them which one they participated in and why they supported it, and they were
asked to provide evidence and to reason. Then, they were asked to present rebuttal against their
opposing views.At the end of the activity, it was aimed that the prospective science teachers would
learn the claim that scientific knowledge is based on experimentation and observation, with an explicit-
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reflective argumentation based nature of science teaching approach.
5. Activity: Tricky Tracks

This activity aims to inform prospective science teachers about differences between observation and
inference in a scientific research and the uncertain aspects of nature of science.In the first part of the
activity, it was attempted to give the prospective science teachers the message that "all the different
opinions about a subject are not representative of the correct answer". In this activity, different shapes
were projected onto the screen with the help of the projector and asked students to explain what they
might have been in each case. Firstly prospective science teachers wrote explanations on worksheet,
and then they were encouraged to share their explanations with the class. Focusing on the scenarios of
the students about these pictures, they were taught the concept of difference between observation and
inference. Again, it is reasonable to have different inferences about the same data (picture) but it is
emphasized that these inferences cannot be fully explained the data (picture). At the end of this activity,
it has been stated that many inferences can be made at the same level on the same question based on
the same data. It is stated that while scientists are trying to find answers to the questions about natural
phenomena, they make similar inferences. Scientists have been argued that a single answer cannot
explain it alone, even though the given answers to the questions are consistent with existed data.
Throughout the event, it is desirable that prospective science teachers present their own assertive
evidence for their own claims and present their counter-arguments and qualifiers. At the end of the
activity, it was aimed that prospective science teachers understand difference between observation and
inference by the explicit-reflective argumentation based nature of science teaching approach.

6. Activity: Fossils

This activity is aimed that prospective science teachers recognize the importance of imagination and
creativity in a scientific research. In the first part of the activity, prospective science teachers were given
a picture of a fossil piece so that they could figure out what kind of creature it might belong to and draw
it. Then, prospective science teachers are asked to present qualifiers and rebuttals that defend their
own beliefs. At the end of this activity, the prospective science teachers are presented with a picture of
fossil belongs to which organism.

Prospective science teachers are guided through the discussion of why different creatures’ pictures
were plotted and are able to realize that different results can be reached from the same data while
generating scientific knowledge. Prospective science teachers completed fossil piece by using their own
imagination and they were asked to argue whether scientists are using their imagination and creativity
while creating scientific knowledge like themselves or not. At the end of the activity, it was aimed that
prospective science teachers understood that scientists were influenced by the imagination and
creativity in the creating of scientific knowledge.

7. Activity: Relationship Between Law and Theory

This activity aims that prospective science teachers comprehend the differences between theory and
law in a scientific research. Prospective science teachers are given two theories and a list of evidence
supporting any of these two theories at the beginning of the activity (Theory 1-Theories turn into laws
when they are adequately supported by new evidence, and Theory 2-Laws and theories represent
different scientific knowledge and there is no hierarchical order between them). Prospective science
teachers were asked to discuss the theories using these evidences. Prospective science teachers either
accepted or rejected the theories using the evidence. As a result of this activity, it is aimed that
prospective science teachers will understand the relation between theory and law. In the course of this
activity, it was emphasized that students could be given a reading that explains the historical change of a
changing physics law and that scientific laws may change in the light of the new data.
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Explicit-reflective NOS teaching activities in second experimental group

In the following activities using in this experimental group, explicit-reflective NOS teaching approach
was used.

1. Activity: Spontaneous Formation Theory

In this activity, the experiments of Louis Pasteur and previous experiments in a historical order were
given to prospective science teachers with explicit-reflective teaching approach to grasp how scientific
knowledge changed in the course of time. Then, it was asked prospective science teachers to give a
similar example by asking whether the scientists change experiments and other theories over time.
Louis Pasteur proved that in the experiments, there was no spontaneous formation of living things in the
environment with water and adequate nutrients. Because the experiments carried out in the early
years, it is argued that the frogs pass to the soil by rain water. Louis Pasteur has refuted this theory with
his experiments. As a result of this activity, it was aimed that prospective science teachers
comprehended how scientific theories could change in the light of new knowledge and experiments.

2. Activity: Is it scientific or not?

In this activity, prospective teachers are requested to give scientific and non-scientific expressions to
determine whether they are scientific and to explain the reasons. In this way, it is ensured that the
prospective teachers can decide about the characteristics of scientific knowledge by arguing. The
conclusion of this activity is that science uses experiments, logical debates and doubts to distinguish
itself from other research fields and information.

3. Activity: Teaching the Nature of Science Using Newspaper News

In this activity, prospective science teachers were given a reading that explains the discovery of the
scientists who produce water-free and dirty-free surface coating material by observing and
experimenting with the lotus flower that was published in the National Geographic News magazine.
Through this activity, it was tried to be understood that the science was based on experiments. As a
result of this activity, it was aimed that prospective science teachers should understand that scientific
knowledge based on experiments, logical discussions and observations in nature.

4. Activity: Science with roundhouse diagram

In this activity, prospective science teachers are given a roundhouse diagram, asking what the
science is and demanding them to fill in the roundhouse diagram. Everybody's definition is different
because they will fill the roundhouse diagram themselves. Each prospective science teacher
conceptualize that scientific knowledge is subjective and properties of scientific knowledge by filling
roundhouse diagram because they fill title of roundhouse diagram and properties of scientific
knowledge in the roundhouse diagram. As a result of this activity, it was aimed that prospective science
teachers conceptualize the characteristics of scientific knowledge.

5. Activity: New fossils

This activity is aimed that prospective science teachers recognize the importance of imagination and
creativity in a scientific research. In this activity, prospective science teachers were given a reading
about the new fossil of the eye. Different interpretations have been made about which organism fossil
of the eye belongs to. Scientists have decided which organism fossil of eye belongs to using their own
imagination and creativity. As a result of this activity, it was aimed that prospective science teachers
conceptualize the influence of imagination and creativity in the formation of scientific knowledge.

Data Analysis

Answers of prospective science teachers about nature of science questionnaire were read and
investigate by two experts for science education and nature of science to improve validity and reliability
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of the study and categorized into “none”, “weak”, “strong” categories. Categories of the experts were
found to be coherent among categories of experts. As a result of the analysis made, consistency among
experts was found to be 75%. If answers of prospective science teachers include accurate and sufficient
claim, data, warrant and rebuttal components, it was categorized as strong, if accurate but not enough,
it was categorized as weak, if not accurate and not enough or not answered, it was categorized as none
(Table 1). Also, “Argumentation Levels” (Osborne, Erduran, & Simon, 2004) and other studies (Driver et
al., 2000; Zohar & Nemet, 2002) got referenced and it has been taken into account consistency with
Turkish argumentation model (Aktamis & Higde, 2015), conceptual understanding and whether
reasoning was used or not (Sampson & Clark, 2008) to assess the quality of argumentation. According to
these evaluation criteria, the frequency distributions according to the argument components of the
categorized answers are given in Table 2. In order to demonstrate the change in the written arguments
that teacher candidates use to express their views on the nature of science, frequency distributions of
pre- and post-implementations are given separately. While the frequency distributions in Table 2 and
Table 4 constituted the quantitative part of the study, quotations supporting this frequency distribution
composed the qualitative part of. Supportive findings were included through qualitative and
quantitative findings.

Table 1.

Evaluation criteria

Components 0 (none) 1 (weak) 2 (strong)
Claim None claim or Certain but Certain and complete
A claim and result answers original uncertain claim  incomplete claim
question claim
Evidence scientific  a. data Wrong or none Data from Give data by
data supports data supports the experience in comparison with
claim. Data was claim everyday life others. Utilizing
suitable and experimental and
enough to support scientific data.
claim. b. reasoning Wrong or none Insufficient Sufficient reasoning
the statement reasoning supported by scientific
connect data and data
claim each other
Warrant None warrant- A warrant More than one
Conceptual quality of warrant wrong or none warrant
rebuttals None rebuttals- A rebuttals More than one

explanations and claims to opponents
claims

wrong or none

rebuttal

Findings

The frequency distributions of the answers to the VNOS-C questionnaire by students in the explicit-
reflective argumentation based nature of science teaching implemented experimental group and
explicit-reflective nature of science teaching implemented experimental group before and after the
science courses. The frequency distributions of the explicit-reflective argumentation based nature of
science teaching implemented experimental group are given in Table 2, while the distributions of the
explicit-reflective nature of science teaching implemented experimental group are given in Table 4.
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a) Results of the explicit-reflective argumentation based nature of science teaching
experimental group

The frequency distributions of the participants’ responses to the VNOS-C questionnaire before and
after the nature and history of science lessons supported by explicit-reflective argumentation based
activities were given below (Table 2). The second question on the VNOS-C questionnaire, “What is an
experiment?” is not included in analyses. Because this question is a question of information, it is not a
suitable question for students to make arguments and to reason.

Table 2.

Frequency distribution of prospective science teachers’ VNOS-C results pre and post explicit-reflective
argumentation based NOS teaching implementation

£
8 8 4 7, % ©
T © = g 2 S v
2 o ﬁ =L % & v v = § E s
£ 8868 T ESE 2 33583
Components Timing v L, G 3 DL B o TG
e €5 ® o £ 90 o §3zw
s o 2 € 5 c o C 2 >o0% g
c € (9] o K B = € o =
Q C == 3 9 8o s
S O = %) 2 ()
wv % A
w
None 17 5 7 6 8 17 8 4
Pre-implementation = Weak 9 17 17 18 21 16 12 17 18
Claim Strong 4 8 11 3 6 1 5 8
None 6 1 2 0 5 4 1 0

Post-implementation Weak 5 3 4 11 9 12 10 3 6
Strong 19 26 24 19 16 14 20 26 24

None 24 16 10 19 20 16 25 14 18
Pre-implementation = Weak 6 10 19 10 8 14 4 16 12

Reasoning Strong O 4 1 1 2 0 1 0 0
None 7 1 3 7 7 2 5
Post-implementation Weak 9 8 10 10 8 10 8 6 6
Strong 14 21 17 15 15 13 16 22 19
None 27 22 15 19 17 18 26 17 22
Pre-implementation  Weak 3 4 13 10 11 12 3 13 7
Data Strong O 4 2 1 2 0 1 0 1
None 16 9 12 12 12 7 13 5 7
Post-implementation Weak 6 7 11 7 5 13 9 8 7
Strong 8 14 7 11 13 10 8 17 16
None 30 29 30 30 28 30 30 29 29
Pre-implementation = Weak 0 0 0 0 2 0 0 1
Strong O 1 0 0 0 0 0 0 1
Warrants

None 30 24 26 25 24 26 27 20 25
Post-implementation Weak 0 0 1 1 2 2 1 4 1
Strong O 6 3 4 4 2 2 6

None 30 30 30 30 30 30 30 30 30
Rebuttals Pre-implementation = Weak 0 0 0 0 0 0 0 0 0
Strong O 0 0 0 0 0 0 0 0
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None 30 30 30 30 30 30 30 30 30
Post-implementation Weak 0 0 0 0 0 0 0 0 0
Strong O 0 0 0 0 0 0 0 0

When Table 2 is examined, it can be seen that most of the prospective teachers are able to make
weak arguments before application, but they can establish strong arguments after the application.
When the reasoning component is taken into consideration, it has been determined that the majority of
the prospective teachers failed in reasoning, but more than half of the participants were able to provide
strong reasoning after the application. It has been determined that more than half of the participants
are able to provide more powerful data than participants who are not able to show much improvement
compared to the preliminary data, but who are influenced by the social and cultural values of scientific
knowledge and the role of imagination and creativity in the formation of scientific knowledge. Taking
into account the reasoning and data components, it is seen that the majority of the prospective teachers
failed in evidence but more than half of the participants were able to provide strong evidence after the
implementation. Very few of the prospective teachers have been found to be in a supportive position.
Participants were found to have never improved in the refutation step. In order to support these
frequency data, the following are cited for each questionnaire and they are given under separate titles
before and after the application.

Table 3 gives a summary of the answers given by prospective teachers regarding the questionnaire of
the nature of science applied before and after argumentation based explicit-reflective nature of science
education. In the preliminary application, participants gave answers such as science being based on
more experiments, questionable, objective, and prone to reason and conjecture. The majority of
participants think that experiments are needed to develop science. They have supported these claims
with the need for experiments for the observability, verifiability, experimentability, development and
change of science. A large part of the participants thought that scientific theories will change over time.
They have supported these claims by the fact that scientific knowledge can be refuted by the
developments. If it were certain, it was found that there were misconceptions about the transition to
the law. The vast majority of prospective teachers state that there is a difference between theory and
law. At the same time, it has been seen that the vast majority of prospective teachers have the
conceptual misconception that scientific theories will eventually turn into laws. Participants were
convinced that theories for which theories are not definitive are precise information, so theories that
the laws cannot refute will eventually be refuted. Teacher candidates questioned how scientists use
specific information about the atom and how confident they are about the structure of the atom, by
means of the experiments and the advanced tools used, and by the theories developed over a long
period of time, they have been able to assure themselves of atomic structure. Teacher candidates have
tried to support how scientists are confident about a species by showing examples of external
appearance, genes, chromosome numbers, progeny, and experimentation in peas. Teacher candidates
often fail to answer the question of how scientists reach different outcomes by looking at the same
results and the same data, or they have stated that the event may have multiple causes. The majority of
prospective teachers claim that science is universal about whether science is universal. Very few
prospective teachers have claimed that science can be influenced by personal values and the values of
society. Teacher candidates express the fact that imagination and creativity play an active role in
science. They claimed that imagination and creativity played an active role in almost every phase.

Teacher candidates claimed that in their post-application answers, science is different from other
fields of research, that science is more objective, provable, and tested with scientific process skills than
verbal fields such as religion and philosophy. Teacher candidates expressed the need for
experimentation for the development, validation and realization of science. The vast majority have also
tried to support the importance of experimenting with the formation of scientific knowledge by giving
examples from scientific experiments and inventions. Teacher candidates have been arguing that
scientific theories may change over time. In addition, according to the preliminary application, it has
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been found that the teacher candidates mostly try to give evidence, data and supporting examples and
examples from the scientific history and scientific theories they have encountered in practice.Teacher
candidates state that the difference between scientific law and theory is that there is still a hierarchical
relationship between them and that the law cannot be changed. However, according to the answers
before implementation, they tried to support their claims with scientific theories, laws and examples
from the history of science, even though their claims in post-implementation answers are wrong.
Teacher candidates have long argued thedifferent perspectives, many experimental results,
technological advances and new experiments, in short, the knowledge of atomic structure, can be
assured by the accumulation of scientific knowledge. Prior to application, the teacher candidates used
scientific theories and development to further support their claims and provide evidence. Teacher
candidates have stated that scientists are observing species when researching species, using features
similar to species, and being able to make certain of the inferences and species based on them. They
also said that they considered the ability of the species to yield fertile fertilizers when they mated. Prior
to the application, it was found that the prospective teachers tried to support their claims by giving
more scientific examples and knowledge and tried to provide evidence. Teacher candidates have tried to
explain how scientists reach different results using the same data, with scientists having their own
individual views and assumptions. They have tried to support these claims by using different scientific
theories. The majority of prospective teachers stated that scientific knowledge is objective, that science
is influenced by social and cultural values, and by the philosophical and religious values and economic
conditions of the society it is in. Prior to the application, it was seen that the participants had changed
both in their views and tried to provide evidence and evidence by giving examples and theories from the
history of science. They claim that science is based on imagination and creativity. Prior to the
application, the teacher candidates pointed out the importance of creating more scientific knowledge of
imagination and creativity with stronger claims. They tried to support and prove their claims by
exemplifying the discoveries and inventions of scientists such as Newton, Archimedes, Einstein, Mendel
and Thomson. In Table 3 below, the pre- and post-implementation views of students whose answers are
conspicuous and understandable are given.

Table 3.

Quotations of teacher candidates’ opinions Pre- and Post-implementations in argumentation based
explicit-reflective nature of science teaching group

Scientific enterprise
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Opinions before implementation
OP: “Science examines the nature and nature of
nature. It also explains the situations that cause this
behavior. (Law, theory, etc.), it is in the framework
of cause-and-effect when making explanations of
different situations from other research fields, and
if there is a lawful case, it is explained by
experiments, with evidence.”
0Z: “The science means knowing nature, universe
and environment. What makes science different
from other fields is experimentally provable.”
OU: “After science has existed, it examines the
events that occur in nature. It is the object. It
depends on reason and judgment. Religion and
philosophy examine the cause of existence. He is
subjective.”

Opinions after implementation

OA: “Scientific nature is a field of interest that creates
definitions of living things, lifeless assets, and
concepts that explore the living environment. Verbal
fields such as religion and philosophy are more
subjective than object. It can vary depending on the
experience of the person's ideas and his past
experience. Areas such as physics, chemistry and
biology are tested with scientific process skills. They
pass to the objective dimension.”

0S: “The science means the process of reaching a
wisdom or discovery as a result of the curiosity of the
scientist with the observations, the experiments, the
discoveries. The feature that distinguishes science
from other research areas is that it can be tried and
proved. It is desired to reach certain knowledge in the
frame of certain reason and logic.”
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0Z: “Yeah. Because scientific knowledge must be
observable or provable. Experiments are needed

because experiments made reveal different
information. Smooth surface makes movement
difficult.”

0OB: “Yes there is. For example, the information
given in the first atomic model is insufficient and
more advanced results have emerged in the
direction of scientists' researches.”

0OG: “Yes there is. The experiment proves the
information. True and false information are
separated in this way. In this way scientific
knowledge develops.”

OD: “Yes, experiments are needed. Scientific
knowledge is knowledge that is supported and this
is often through experimentation. For example,
atomic theory is the scientific knowledge obtained
from experiments and observations.”

ON: “Is necessary. The best way to have knowledge
is to try and observe. For example, students want to
learn how to lift water. We can show them by
putting some water into the cabinet with the
simplest arrangement and leaving a few light
objects on it.”

OP: “Yes there is. Because experiments are scientific
steps that are made to confirm the observations
made. The scientific process is the third step to
experiment. For example, if Faraday did not
experiment, he could not reach the laws that show
the relationship between the magnetic field and
electricity.”

0Z: “We can exemplify many things we use in our
everyday life. Pendulum clocks, car wheels, acid and
base reactions. We can learn all of this by applying
scientific knowledge to experiments.”

OH: “Yes, because there is a need for experimentation
to be able to research a claim with evidence and
supporters. It is easier to prove and defend scientific
knowledge made with experiments. For example,
Newton's experiments with gravity.”

OBA: “Yes there is. Scientific knowledge evolves by
doing experiments. For example, the lifting force of
fluids has evolved through experiments. Newton's
gravity law is an example. Evidence of scientific
knowledge can be defended by conducting
experiments.”

OM: “Yeah. Because scientific evidence requires
evidence to prove it. As an example, gravity force,
experiment and observation, Newton's head falls into
apples.”

Tentativeness

0OG: “Yes, a scientific theory can change over time.
Because the theory can be refuted after a long
period of time over the theory that was created
according to the conditions of that time.”

OM: “Because the theory does not become a direct
law when we find many experiments are done
through the theories. Finally, the theory, which is
the right theory, becomes legal. Therefore,
different theories can be written constantly, the
theories can be changed.”

OGA: “Yes, it may change. For example, when we
look at atomic models, it begins with Dalton. Until
Bohr, the errors are noticed and changed. The
theories were never looked at. There must be a law
to not change. Theories may change.”

OA: “Theories may change. The laws do not change.
Although the Newtonian laws of motion are
everywhere the same, the theory of evolution is not
accepted. It provides contributions to them by
examining the regulation of theories. A scientist
presents a new theory that deals with a previous
theory and fixes its deficiencies.”

OMA: “It may change. Because, in the atomic
theories, every scientist has been influenced by
each other from the very beginning and has
disproved their theories. While there was no
concept of orbit in the first atomic theory, other
scientists found orbit. We need to learn theories.
Because the next theories are formed from the first
theories.”

OM: “Scientific theories may change. Theories can be
affected from time to time. For example, even the
culture structure of that period is influential. The tool-
restraint theories that can be used indicate that
theories may change. For example, the atomic
theories Dalton-Thomson-Rutherford atom theories
evolved over time. Because the tools they use are
influential. Science progresses cumulatively. Each
theory has set the ground for the other. Theories also
bring a sense of curiosity.”

OBB: “Scientific theories change. Atomic theory and
the theory of evolution add new information on the
progress of science and the development of
technology. As time progresses, new evidence
emerges. So scientific theories can change.”

OH: “Theories are changing. For example, new ideas
emerge every day into the atom and the theory of
evolution, changing the theories. The current theory
of evolution is a clear theory. It has opened to the
new investigations because the theory is open-
ended.In these new researches, theory is changing by
joining theory.”
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Theories and laws

0S: “It certainly exists. Scientific theory can be
proved by experiment or it may be wrong. But the
law certainly does not change. Darwin's theory is
not certain.”

OU: “There is a difference. Although the theory is
changeable, the law cannot be changed. For
instance, despite the emergence of different
thoughts despite the theory of evolution, no such
contrary ideas have been put forward in Newton's
time. It was just supportive. It is accepted and
final.”

0B: “A scientific theory can be refuted, but the law
cannot be refuted. The Ohm law and the theory of
evolution are examples.”

OA: “The theory may lose its validity, but the law is
unchangeable. The Thomson atomic model has
changed and evolved into Bohr. The theory of
evolution is not widely accepted. The gravity is
accepted by everyone.”

OMA: “A scientific theory can change. But a scientific
law cannot change. For example, it is enacted that the
speed of light will not change in any reference system.
However, the concept of "captivity" is still a theory.
Because there are still doubts as to whether or not
they exist.”

Scientific models

52

OBA: “After they have done so many experiments,
they come to such a judgment. After researching
with advanced instruments, they reveal this
information.”

OD: “The discovery of atoms and particles by
scientists has not been rapid. This can be
understood from the various atom models (Bohr,
Dalton, Thomson) as well as the gradual trial-and-
error method. For example, the Millikan
experiment has shown us that electrons have also a
mass. Each subsequent scientist has produced new
theories in light of this information, paying
attention to this information.”

OA: “The data obtained as a result of the
experiments made in that area are used. But it
turns out that even the atom has come to form
smaller constructions (quarks). This information
may change in the future.”

OMA: “Scientists have expressed the atom's structure
in different ways. For many years different opinions
have been raised about atomic structure. For
example, Thomson, Dalton, Bohr atomic model.
Today, as technology advances, atomic structure
becomes definite. For example, Thomson, who
simulates atom as a grape cake, thinks grapes as an
electron.”

OR: “Scientists are confident about the atom by doing
many experiments. In order to say this state of atom,
many theories have been formed experiments have
been developed with the most comprehensive
information obtained by the development of science.
While scientists decided what the atom looked like,
previous scientists' experiments on the atom
investigated and did information. As a result, the
atomic structure has been changed by correcting the
wrong places. The atom is already simulated with
grape cake etc. This thought has changed with science
and today's situation has occurred.”

OH: “Of course, they have done a lot of experiments
about these scientific considerations. They were very
impressed by each other's previous scientists before
they could be sure. For example, there are many atom
models. Thomson, Bohr, Dalton, modern atom theory.
They have all conducted research in turn and have
been finalized by adding the work of previous
scientists. Just like the grape cake model ...”

0S: “Atom was first described as bubbles in a
mushroom stopper. Grape cake, Dalton atom model,
Thomson atom model, Rutherford atom models were
developed with microscope. As time goes by, the
points for which the adequacy of information is
unexplained are determined. Thanks to the
developing technological materials they are sure of
themselves.”
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Look at
genes,

OBA: “Similar features are set out.
information such as  appearance,
chromosome numbers.”

OAA: “To be able to decide whether or not they are
species, efficient fertilization can be obtained when
they are mated with each other, Such a description
has been made by taking advantage of these
properties.”

OP: “Of course, according to the law, which are in
the direction of the studies done, they become
evidence. For example, experiments are being
made by crossing the peas. Then it is done with
different plants and the results are compared and a
certain traits are revealed.”

OBB: “Scientists have set out from the similarities
between species. They can determine which species
belongs to each other by looking at whether or not
living things are tailed or living in poultry, hair, water,
or land. For example, they can determine which
species belongs by comparing them. For example,
felids, tears, monocotyledons, dicotyledonous plants
can be divided into species according to their different
characteristics.”

0S: “Experiments were sure to observe to be sure.
This judgment is reached as a result of observations
made in the laboratory or in the natural environment.
For example, horse and donkey mating does not
produce fertile progeny. But the mating between the
wolf and the dog produces fertile progeny. As a result
of long-term observations and follow-up, special
evidence is reached.”

Subjectivity

OAA: “An event can have multiple causes. If a law is
reached, the theories can be reached by going out
of the way. Having two different theories brings
more than one cause and hypothesis.”

OA: “They have to have different thoughts and
investigate different assumptions because they make
different judgments despite reaching the same data.
One of the characteristics of being a scientist believes.
Different scientists believe in different assumptions
and pursue their work in this framework. This
situation is like the situation between the coming of
man and the theory of creation.”

OR: “Every scientist's personal opinion is an event
such as scientific knowledge transfer. The data used
and the same data obtained indicate that the
dinosaurs have disappeared with too much
temperature and extinction. Whether it's a volcano or
a meteor is the science's thought. This event cannot
be tried and the evidence of that time or the narrative
of the story cannot be found.”
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OM: “Science is universal. Although social and
cultural values try to influence science, it is
universal. For example; Gravity exists for a culture
and cannot disappear for a different culture.”

OT: “Science is universal. Because there is no
science that changes according to environmental
conditions. There is a science that everyone accepts
(universal gravitation - gravity is an example).”

OR: “I think science is universal because scientific
phenomena are studied by scientists in many
different cultures and societies. Scientific events are
always accepted by all societies as they are true and
are expressed with proofs.”

0OG: “Science is influenced by the society we are in.
Everything that a person has is the effect of his life.
Even what he wondered may change according to
the social life. People living in the poles may be
interested in ice structure. Ice can build houses,
tools.”

0z: “It is influenced by the social and cultural values
of science. Because science is made to improve living
conditions to improve people, it is affected by the
environment. For example; He published his
Copernican work towards the end of his life. Because
he knows the reactions of the church and its
surroundings. For this reason, he stated that the
information he wrote in his foreword is only correct as
philosophy. So he did not want to take the reaction.
We can give Galileo the same status.”

OBB: “Science is influenced by social and cultural
values. It may remain in the face of the world. Factors
that occur with social and cultural values can affect
knowledge positively or negatively. For example, in
the 19th century, religion and science were in war.
The greatest reaction to Darwin's theory of evolution
came from religious circles. Here we come to the
conclusion that religion is influenced by
consciousness.”

OM: “Science has been influenced by social and
cultural values in the first years. There is a great deal
of influence especially on religion. For example,
observations made with the Galileo telescope found
Jupiter in various jurisdictions such as the moon, the
earth turning around the sun. But at that time the
church put it before the court twice, saying it was
contrary to the sacred book Joshua.”

Creativeness and imagination

OGA: “Yes they are. Examples are Rutherford's
grape cake model, Newton's gravity finding,
Pythagorean's formula founding on his donkey
back.”

OM: “Scientists, unlike other humans, have created
many inventions using their imagination and
creativity because of their curiosity and their desire
to make new information. Sometimes they use their
imagination to work out how they should be when
they cannot make observations.”

OP: “It's based on your imagination. They imagine the
answer to a curious question before actually
hypothesizing it. They use their creativity and
imagination during planning and editing. The result of
setting up the experiment setup and the result of the
experiment are actually using the creativity. Einstein
created the magnetic field created by magnetism with
imagination in his head and achieved it.”

OBB: “Yes, scientists use imagination and creativity. If
not, many laws would not exist. They experimented
and explored something abstract using their own
wisdom, creativity and imagination, and turned it into
a concrete truth. For example, in the Thomson atomic
model, the grape cake converts the abstract atomic
structure into a concrete wisdom by visualizing it.”
OH: “They are using it. Every scientist was wondering
about using his imagination. For example, as Newton
wonders how he would fall into his head while sitting
under a tree, as Archimedes wonders how the stone
could survive on the water. Newton has found its
gravitational force with this curiosity, and Archimedes
has found the force of lifting water.”
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b) Results of the explicit-reflective nature of science teaching experimental group

The frequency distributions of answers given by the participants to the VNOS-C questionnaire before
and after the explicit-reflective nature of science teaching course are given below (Table 4).
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Table 4.
Frequency distribution of prospective science teachers’ VNOS-C results pre and post explicit-reflective
NOS teaching implementation

Components Timing

Scientific enterprise
Experiments and place
in science
Tentativeness
Theories and laws
Scientific models
Observation and
inference
Subjective
Socially and culturally
embeddedness
Creativeness and
imagination

None 18 3 10
Pre-implementation Weak 18 31 23 33 17 13 15 19 17

w
N
o
N
N
N
w
I
~N
[ERY
e}

Claim Strong 4 6 7 4 3 5 0 4 4
None 12 0 3 2 11 11 16 7 10

Post-implementation Weak 12 27 21 20 28 25 19 20 19

Strong 16 13 16 18 1 4 5 13 11

None 36 23 25 34 32 30 38 31 31

Pre-implementation = Weak 3 14 13 5 4 9 2 9 9

Reasoning Strong O 3 2 1 4 1 0 0 0
None 15 2 7 12 22 14 23 14 20

Post-implementation Weak 23 33 26 20 18 25 17 22 17

Strong 2 5 7 8 0 1 0 4 3

None 39 35 35 36 35 38 39 34 36

Pre-implementation = Weak 1 5 4 2 3 2 1 6 4

Data Strong O 0 1 2 2 0 0 0 0
None 29 17 19 18 30 34 31 28 28

Post-implementation Weak 11 22 18 16 10 5 9 11 11

Strong O 1 3 6 0 1 0 1 1

None 40 40 40 40 40 40 40 40 40

Pre-implementation  Weak 0 0 0 0 0 0 0 0 0

Warrants Strong O 0 0 0 0 0 0 0 0
None 40 40 40 40 40 40 40 40 40

Post-implementation Weak 0 0 0 0 0 0 0 0 0

Strong O 0 0 0 0 0 0 0 0

None 40 40 40 40 40 40 40 40 40

Pre-implementation Weak 0 0 0 0 0 0 0 0 0

Rebuttals Strong O 0 0 0 0 0 0 0 0

None 40 40 40 40 40 40 40 40 40
Post-implementation Weak 0 0 0 0 0 0 0 0 0
Strong O 0 0 0 0 0 0 0 0

When Table 4 is examined, it can be seen that the majority of prospective teachers are able to make
weak arguments before the application, but the number of participants with weak arguments is still high
despite the increase in the number of strong arguments. Considering the reasoning component, it was
determined that the majority of the prospective teachers failed in reasoning, but more than half of the
participants did poorly reasoning after the application. It has been determined that the teacher
candidates cannot show much improvement compared to the data prior to the application but only one
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fourth of the teacher candidates can provide weak data. When the reasoning and data components are
evaluated together, it has been determined that the majority of the prospective teachers failed in
evidence but more than half of the participants were able to provide weak evidence after the
application. It was found that none of the prospective teachers showed improvement in providing and
refusing support. In order to support these frequency data, the following citation is given for each
questionnaire and given under separate columns before and after the application.

Table 5 summarizes the answers given by the participants to the questionnaires on the nature of
science applied to prospective teachers before and after explicit-reflective nature of scienceeducation.
In the preliminary application, teacher candidates were given answers such as science, which is based
on experimentation and observation based on scientific knowledge, which is different from other
research areas. The majority of participants think that experiments are needed to develop science. They
have supported these claims with the need for experiments for the demonstrability, experimentability,
development and change of science. A large part of the teacher candidates think that scientific theories
will change over time. They have supported these claims with the technological developments brought
about by the time of scientific knowledge. They said that they could change over time because they
could not explain some events exactly. The vast majority of prospective teachers state that there is a
difference between theory and law. Teacher candidates are convinced that theories for which theories
are not definitive are precise information, so theories that the laws cannot refute will eventually be
refuted. The question of how the prospective teachers are using scientifically specific information about
the atom and how confident they are about the structure of the atom is that they use evidence that
confirms this knowledge through experimentation as a result of time-developed theories and models.
Teacher candidates have tried to support how scientists are certain about a species by examining the
genetics of the organism, the offspring they give, and the experiments they have done, as to how they
are confident about what they are about. Teacher candidates generally did not respond to the question
of how scientists achieved different outcomes by looking at the same results and the same data, and
respondents expressed that the scientists were influenced by the culture they were living in and the
working environment. The majority of prospective teachers claim that science is universal whether
science is universal. Besides, they expressed that science is influenced by society and cultural values.
Teacher candidates claimed that imagination and creativity play an active role in almost every stage of
science.

Teacher candidates stated that in their post-application answers, science made experiments and
research instead of accepting different characteristics from other research fields directly as in the verbal
fields such as religion and philosophy. Teacher candidates expressed the need for scientific
experimentation to develop science and obtain valid and reliable information. The vast majority have
also tried to support the importance of experimenting with the formation of scientific knowledge by
giving examples from scientific experiments and inventions. Teacher candidates have been arguing that
scientific theories may change over time. Some of the prospective teachers state that there is still a
hierarchical relationship between them, as it was before applying it, and that the law is unchangeable, in
relation to the difference between scientific law and theory. However, according to the answers before
the application, some of the teacher candidates in the post-practice answers were often said to be
unable to be changed and that it could change in the light of the new evidence. Teacher candidates have
argued that can be sure based on the results of hypotheses, experiments, and observations. Teacher
candidates have stated that scientists are observing species when researching species, using features
similar to species, and being able to make certain of the inferences and species based on them. They
also said that they considered the ability of the species to yield fertile fertilizers when they mated.
Teacher candidates have tried to explain to scientists how different individuals reach different results
using the same data, from the difference between the preliminary of the scientists, because each
individual has different imagination. The majority of teacher candidates expressed that scientific
knowledge is influenced by social and cultural values and the philosophical and religious values of the
society in which they are in. They also expressed that science is influenced by imagination and creativity.
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They have tried to exemplify these claims by using inventions and inventions of scientists such as
Einstein and Newton. In Table 5 below, the pre- and post-implementation views of students whose
answers are conspicuous and understandable are given.

Table 5.
Quotations of prospective science teachers’ opinions about nature of science Pre- and Post-
implementations in argumentation based explicit-reflective nature of science teaching group

Scientific enterprise

Opinions before implementation

EE: “Science is an effort to find laws linking the
world's events through reasoning based on
observation and observation. One of the greatest
features that distinguishes it from other research is
experimentation and observation. It is information
that is made by doing and living and science is a
constantly changing concept.”

FO: “It is the sum of the information that makes the
research, investigates the cause-effect relation of
the events, produces the solutions, and provides
the meaning of the environment. What makes
science different is the gathering of information
with observations and experiments.”

Opinions after implementation

H: “Science is a process that results in people
approaching nature with an outlook contrary to the
views accepted as a result of observing their
environment. Religion is different from a science of
physics. The physicist does not accept an event
directly. He conducts experiments and research in
that subject. In the science of religion there are some
definite judgments which are not subject to
experimentation.”

S: “Science; Researching the phenomenon with
curiosity, is a branch that contains many subjects
designed to facilitate human life. While these
phenomena are being investigated, various
experiments and observations are used. What makes
a physics branch different from philosophy or religion
is based on experiments.”

Experiments and place in

science

EK: “Experiments are needed to develop scientific
knowledge. For example, Magellan proved by
experimenting that the Earth is round. When
Newton dropped apples, he proved this idea by
doing a series of new experiments.”

MU: “Experiments are needed. Experiments are
conducted to develop scientific research. Without
experiments, there is no definite opinion. Going to
the Moon is not known without trial, for example.”

C: “Experiments are needed to develop scientific
knowledge. Because scientific information must be
valid and reliable information. Experiments are
needed to ensure that valid and reliable information
cannot be obtained precisely through observations.”
EK: “The development of scientific knowledge requires
experimentation. Because after Newton has fallen the
apple, he investigated whether the fall of the objects
was related to altitude. Then another scientist proved
it by dropping the ball from different heights into the
clay.”

Tentativeness

EE: “Yes scientific theories may change. Because
science is a constantly changing concept. As
technology progresses, people may find that it is
not the case when they examine the previously
accepted theories. Thus theories may change.”

DK: “Theories cannot be changed like laws. There is
validity, but there are cases where he cannot
explain exactly. We strive to learn quantum theory.
Because there are more things that cannot be
achieved, the matter behaves differently in that
dimension. Theories can be refuted, developed.”

CK: “After scientists have developed a scientific
theory, the theories may change. The number of
planets was 7 while it was be 6. The theory here has
changed. Because the observations or studies made
when the theories are introduced may not be definite.
But today's scientists may have proven them by
making them more sensitive.”

HY: “Scientific theory, other validity can be changed
with high evidence. Although the theory of evolution
seems to have proved valid, it may change with the
investigations made. For example, the theory that the
Earth is like a round tray has changed.”
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ZG: “The theory may change, but the law is
accepted. For example, Newton's law of gravity was
accepted when the theory of evolution was
constantly changing.”

BP: “Scientific law is a proven theory, yet an
unproven scientific compilation. For example, the
gravitation law, the Newtonian law of motion, the
theory of special relativity and the theory of
evolution can be given as examples.”

BP: “Yes there is. The theory of evolution is an
unproven and controversial issue. The Kepler Law is a
proven knowledge of the world's movement and has
been accepted by all.”

FO: “Both can change. The law is known as
unchangeable. But with new information they can
change. Newton's first law and atomic theory are
examples of this.”

DK: “Yes there is a difference. A scientific law usually
does not change. Newton's laws of motion, for
example, are always in every case. A scientific theory
can be refuted as it can be developed. For example,
we say that there is a particle that passes the speed of
light.”

Scientific models

DK: “Scientists have done a lot of work when
deciding about the structure of the atom, and these
studies have always progressed in a gradual way.
The precedent is likened to the model of the atomic
grape cake model solar system, which is likened to
an empty sphere. Each work contributed to the
development of scientific knowledge about the
atom. Work has been done by taking advantage of
the special cases of the material.”

Y: “Researches have been done for many years
about atomic structure. Atomic structure was
revealed by prediction. First of all, scientists started
by imagining that electrons could be mobile and
then supported it with experiments. Scientists have
discovered the shape of an atom because of the
charge of protons, neutrons, and electrons. They
came out of the action of these particles.”

HY: “They put scientific theories into scientific law by
making experiments and observations. Of course, this
proposal was formed at the end of their experiments.
It can be so sure. They used the information
generated by protons and neutrons around a core
nucleus in the center and electrons circulating around
it.”

TA: “Experiments, assumptions, observations,
hypotheses they make are sure of what they do. The
result is concrete information on your hands. They
have the chance to prove it right or wrong.”

Observation and inference
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DK: “Scientists have observed that this group makes
observations and that the other group does not give
fruitful fertility to the mating group. They have
interpreted according to the situations that are
made as a result of the work done. When deciding,
they used the structure of the living thing, their
genes, and the progeny they gave.”

CS: “They did experiments. For example, we are
observing that the offspring who are breeding when
they accept the same species as the donkey and the
horse are inefficient. Scientists are also on the road
from hypotheses.”

YY: “They may have learned this by pairing animals.
Because species can make efficient prostitution
among themselves. Horses and donkeys are separate
species and live mules born in their mating. Mule is a
vicious animal. There is no efficient prostitution here.
Scientists explain the concept of logic and a series of
experiments.”

BK: “It has been understood that many species of
fertile offspring have been tried to learn by many
experiments, and it has been understood that similar
organisms will produce fertile ones only by their own
species. By looking at the gene maps of all the
organisms, their characteristics can be revealed and it
can be concluded which kind of product is fertile.”
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AE: “We can say that scientists have different
theories. The fact that hypotheses reach the same
data and produce different results may depend on
the place, culture, working environment, thought
style of these scientists.”

SA: “Because the idea that everyone is trying to
achieve is different and precisely because science
has not improved so much, there are differences.
The exact results, the evidence is not as good as the
old one.”

YY: “Especially everyone's forecast and imagination
are different from each other. There are different
predictions in both groups. Two hypotheses describe
how dinosaurs disappear from Earth.”

TA: “Differences arise from interpretations.
Ultimately, the thinking and interpreting skills of the
scientists who put forward these ideas are different
from each other. They are also influential in the
environment and conditions they are in. Some can
raise such thoughts (science of the medieval era)
because some of them are able to put their ideas in a
relaxed environment while others have to stay
connected to a certain authority.”

Socially and culturally embeddedness

SB: “Actually it reflects both. In other words, it
reflects social and cultural values. Therefore,
science can also shape the social structure of a
person's culture. Science must be universal. It is not
true that it is entirely connected to the sociocultural
structure. The cultural social structure of each
community may be different. But everyone on
science can join in the same place. Because science
is based on evidence and facts.”

BP: “It is influenced by social and cultural values. In
the light of science, it is dominant that there is no
other occupation by science in distant parts. This
prevents the acceptance of science from developing
in place.”

A: “Science is influenced by the social and cultural
environment. Because the effects of science are
different in places where there is scientific work in
Europe and Islam at that time. In the Dark Age, Arab
and Turkish scientists have developed in the field of
science while there has not been any improvement in
the name of science in Europe. In addition, church
coercion has also influenced science.”

S: “Scienceand biology do not reflect social and
cultural ones in medicine. Because when they are
experimented in two places with different social and
cultural environments, they both give the same result.
But philosophy is influenced by religion. Science is
universal. The same judgments are accepted by
everyone.”

Creativeness and imagination

AY: “Yes, scientists use their imagination and
creativity at every step. Scientists decide to
investigate objects that are interested in objects
around them. He designs the experiment on
creative thinking. They perform experiments by
collecting data accordingly. Because if they do not
have the imagination, they do not know how to go
about their curiosity. Creativity is the foundation of
experiments.”

CS: “Scientist is curious. He dreams. Yes he uses
imagination and creativity. For example, they
imagined its structure without seeing the sun. They
use their powers more in the planning phase.”

YA: “Yes, scientists use hypotheses and imagination
and creativity at all stages. He designs experiments to
solve problems with his creativity. Einstein would not
have found the speed of light if he had imagined how
fast he would go if he got into a beam of light.”

SB: “Yes they have to use their imagination. Because
we have to look past and imagine the future to learn
the future. For example, Einstein says, "logic takes us
from A to B, dreams take us everywhere." To
understand what kind of light is, we have to imagine
what kind of structure the light has.”

Discussion, Conclusion and Implementation

Argumentation was seen as an effective way of analyses and interpretation of expressions in science
classes. Using of scientific argumentation in courses help evaluation and formation of students’ and
teachers’ scientific knowledge claims (Duschl, 2007). Similarly, it was investigate how affect on
conceptual understanding prospective science teacher engage in nature of science teaching approaches
and how reflect on formation of written arguments about prospective science teachers’ nature of
science opinions. Prospective science teachers’ written arguments about nature of science were
investigated by using Turkish argumentation model (Aktamis & Higde, 2015). Prospective science
teachers were engaged in implementation courses including Turkish argumentation model.

Written arguments about prospective science teachers’ opinions towards nature of science were
investigated in accordance of claim, data, evidence (data and reasoning), warrant and rebuttals.
Consistent with the findings of previous studies, the results of the present study demonstrated those
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prospective science teachers’ written arguments towards views about nature of science before
implementation were found weak but strong ability to make argumentation was found after
implementation. This findings could not be explained by not only engaging in argumentation based
teaching but also related with development of epistemological knowledge about nature of science (Bell
& Lederman, 2003; Sandoval, 2003; McDonald, 2010).

Prospective science teachers enrolled in argumentation based teaching could not provide evidences
for their claim before implementation but more half of participants could provide strong evidence for
their claim after implementation, only small number of participants could not provide evidences. Also,
participants in explicit-reflective teaching could provide weak evidences for their claim. It can be
inferred that argumentation based explicit-reflective NOS teaching and explicit-reflective NOS teaching
were effective to represent appropriate data by using reasoning ability for prospective science teachers.
Argumentation based experiment group provide more evidence than explicit-reflective group because
argumentation experiment group enrolled in argumentation and history of science embedded activities.
Therefore, argumentation group participants used more evidence about history of science and more
examples form history of science. Consistent with these findings of the current study, McDonald (2010)
found that prospective teachers enrolled in explicit-reflective nature of science teaching and
argumentation based teaching could provide evidences by using appropriate data.

It was found that participants enrolled in argumentation based teaching stronger data than ones
enrolled in explicit-reflective based teaching. These findings could be explained with using examples
from history of science and experimental data properly to support own their claims. Also, development
of prospective science teachers’ ability to use data may be associated with engaging in argumentation
based historical activities and examples related with formation of scientific knowledge (Sandoval, 2003).
In addition, prospective science teachers provide examples from engaged in activities during
argumentation based teachingas data (Khishfe, 2014).

In providing warrants, argumentation based group showed a few development but explicit reflective
group did not show any development. In providing rebuttal, each of groups did not show any
improvement. Because prospective science teachers firstly engaged in argumentation based teaching,
providing rebuttal in written arguments about nature of science was difficult, the lack of prior learning
about argumentation among students, prospective science teachers’ knowledge about nature of science
was not improved to provide warrants and rebuttals (Kelly et al., 2008). In addition, there was
pedagogical lacking of teachers to use argumentation in their class and lacking of experience of teachers
about argumentation (Driver, Newton & Osborne, 2000). Students and teachers have not been
improved to assess scientific topic and knowledge with multiple perspectives so they could not provide
advance level of argument and not reasoning (Demircioglu & Ucar, 2014). In the light of findings of this
study, engaging in argumentation based teaching cause not advance level but intermediate level of
development of written arguments about nature of science. In a similar study, teachers improve
intermediate level of argumentations to increase the quality of argumentation in two and a half years of
project (Erduran, Simon & Osborne, 2004). When compared with this study and current study time,
current study realized in a short time such as three months can be regarded as a significant constraint.
To improve argumentation level of prospective science teachers, it was suggested that they engage in
activities developing conceptual and epistemological perspectives for science and increasing
metacognitive awareness towards nature of science. Instead of direct questions about the nature of
science, prospective sciences teachers can justify their own views about nature of science by using
activities including separated into argumentation components easily and distinguish the argumentation
components (claim, data, evidence, warrant and rebuttal). The current study can be tested with middle
school and high school students. While this study can be experimental support for studies work together
about nature of science and argumentation, it was suggested to study about how teachers can use
argumentation to teach nature of science in their classrooms.

60



Emrah HIGDE, Hilal AKTAMIS — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 39-84

Turkge Strumii

Giris

GlnUumuzde egitime yonelik bakis agisinda ortaya cikan degisiklikler fen egitiminin amaglarinda da
onemli degisimlere sebep olmaktadir. Yeni bilimsel bilgilerin ortaya ¢ikma hizi dikkate alindiginda tiim
Ogrencilere bu bilgilerin hepsinin &6gretilemeyecegi aciktir (Milli Egitim Bakanligi [MEB], 2013). Bu
sebeple bir¢ok Ulkede meydana geldigi gibi Turkiye’de de yeni 6gretim programlarinda tim bilgileri
aktarmak yerine bu bilgilere ulasma becerileri, bilim okuryazarligi ve bilimin dogasi 6n plana alinmistir
(Milli Egitim Bakanhg [MEB], 2013). Bilimsel kavramlar ve becerileri iceren bir st baslik olan bilim
okuryazarliginin 6nemli alt basliklarindan birisi de bilimin dogasidir (Késeoglu, Timay & Budak, 2008).
Genel olarak ele alindiginda, bilimin dogasi ile bilim epistemolojisi, bilmenin bir yolu olarak bilim veya
bilimsel bilginin gelisiminin dogasinda var olan degerler ve inanglar kastedilmektedir (Lederman, 1992).
McComas & Olson, (1998) ise bilimin dogasinin, psikolojisi, sosyolojisi, bilim tarihi ve felsefesi gibi bilimin
cesitli galisma alanlarini bir araya getirdigini ve “bilim nedir, nasil isler, bilim insanlari nasil galigir, sosyal
ve kilturel baglamlarin bilime etkisi nedir?” gibi konulari ele aldigini ifade etmistir.

Bilimin dogasi ile ilgili son yillarda literatirdeki ilgili calismalar incelendiginde herkes tarafindan kabul
goren tek bir tanim olmadigi gorilmustir. Ancak bilimin dogasi hakkinda yapilan c¢alismalar
incelendiginde asagida verilen genel hususlarin bilimin dogasini ve bilimin dogasinin unsurlarini en iyi
sekilde yansittigi sdylenebilir;

* Bilimsel bilgiler deneylerle test edilmektedir. Bu ylizden bilimsel bilgi olgusal temellidir. Gdzlem ve
¢ikarim birbirinden farkhdir. Bilim insanlari da gézlem ve verileri kullanarak bir iddia olusturmak igin
delillerin iddialarini nasil gerekgelendirecegine 6nem verirler. Bu siiregte bilim insanlari gézlem ve veriler
hakkinda cikarimlar yaparlar ve bu nedenle bilimsel bilgi subjektiftir (McComas, 2004; Scwartz,
Lederman & Crawford, 2004; Lederman, 2007; Bell, 2009).

® Bir konuya yonelik ayni veriler bulunsa da farkli ¢ikarimlarda bulunulabileceginden farkli yarisan
teoriler ortaya ¢ikabilir. Bu nedenle bilim insanlari da bu teorilerden hangisini destekleyecegine karar
verirken mevcut kanitlara en uygun olan teoriyi secer, devamli sorgular, bilgiyi gelistirir ve degistirir. Bu
yuzden bilimsel bilgi degiseme acik bir dogaya sahiptir (Abd-El-Khalick, Bell & Lederman, 1998; Khishfe &
Abd-El-Khalick, 2002; McComas, 2004; Scwartz, Lederman & Crawford, 2004; Lederman, 2007; Bell,
2009).

e Bilim insanlari bilimsel bilgiyi olustururken hayal giicii ve yaraticiigin etkisinde kalirlar (Abd-El-
Khalick, Bell & Lederman, 1998; Khishfe & Abd-El-Khalick, 2002; McComas, 2004; Scwartz, Lederman &
Crawford, 2004; Lederman, 2007; Bell, 2009). Ek olarak bilim insanlari da toplumun ve bir kiltirln
parcasi oldugu icin bilimsel bilgi, bilimin, bilginin olusturuldugu toplumun sosyal ve kiiltiirel
degerlerinden etkilenir (McComas, 2004; Scwartz, Lederman & Crawford, 2004; Lederman, 2007; Bell,
2009).

Ayrica, Driver, Newton & Osborne (2000) fen egitiminde bilimin dogasinin 6gretimini insanlarin bilimi
ve teknolojik degisimleri takip etmek ve anlamak icin, sosyo-bilimsel konularda ve sireglerde karar
verebilmek ve degerlendirebilmek icin, bilimsel toplumun normlarini ve ahlaki kurallarini anlamak icin ve
fen egitiminde fen iceriginin basarili sekilde 6gretilmesi icin gerekli oldugunu ileri sirmistdr. Bilimin
dogasinin fen egitimindeki dneminin ne oldugunun yaninda nasil 6gretilecegine iliskin bircok farkl
yaklasim bulunmaktadir. Alan yazin incelendiginde bilimin dogasi 6gretiminde kullanilan yaklagimlarin;
tarihsel, dolayli ve agik-diisiindirtci yaklasim oldugu gérilmektedir (Abd-El-Khalick & Lederman, 2000;
Khishfe & Abd-El-Khalick, 2002). Ancak son yillarda sorgulama odakli ve arglimantasyon odakli 6gretimin
o6ne ¢ikmasiyla birlikte acik-distindiriicl yaklasim odakh bilimsel arglimantasyon ile 6gretimin arastirma
konusu oldugunu gériilmektedir (Cetin, 2014; Khishfe, 2014; Demircioglu ve Ucar, 2014). ilkégretim
kurumlari Fen Bilimleri ders programinda da temel yaklasim olarak derslerin planlanmasinda ve
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uygulanmasinda 6grencinin aktif katiliminin saglandigi 6gretmenin ise daha ¢ok rehber rolini Ustlendigi
argimantasyona yer verilmistir. Dolayisiyla da 6gretmenlerden, 6grencilerin dislincelerini Ozgirce
aciklayabildikleri, farkli gerekgelerle bu duslincelerini savunabildikleri ve karsit gorisleri glritmek
amaciyla karsit iddialar olusturabildikleri ortami olusturmalari beklenir. Ayrica bu siregte
ogretmenlerden 6grencilerin  olusturduklari iddia ve karsit iddialarini  uygun gerekgelerle
desteklemelerini saglayici rehber ve yoénlendirici rolu Gstlenmeleri beklenmektedir. Bunun sonucu olarak
fen egitiminde argiimantasyon destekli 6gretimin 6nemi ortaya ¢ikmaktadir.

Acik-Diisiindiiriicii Bilimsel Argiimantasyon ile Bilim Ogretimi

Bilimsel argimantasyon hakkinda yaygin bir kavram yanilgisi bilimsel argiimantasyonun basitge
tartisma veya karsihkh iddialar 6ne siurme olarak gorilmesidir. Aslinda arglimantasyon, iddialari
dayandiklari veriler ile iliskilendiren uygun gerekgeleri yapilandirma sireci olarak tanimlanabilir
(Toulmin, 2003). Argiiman ve arglimantasyonun literatiirde kesin bir tanimi olmamakla birlikte Toulmin
(2003) tarafindan bir iddia ve beraberindeki gerekcelendirmeler olarak tanimlanmaktadir. Jimenez-
Aleixandre ve Erduran (2007) arglimantasyonu bireysel ve sosyal acgidan iki sekilde tanimlamistir.
Bireysel acidan bir kisinin gerekgelendirdigi herhangi bir iddia, bu iddia hakkinda kisinin olusturdugu bir
gorus veya kisinin bir argiiman olusturma sireci olarak disinilebilecegi tanimini yaparken, sosyal
acidan bir konuya yonelik karsit goruslere sahip kisilerin tartismasi ve birbirlerini gliritmesi olarak
tanimlamistir. Argimantasyonun fen egitimindeki uygulamalari incelendiginde ise yapilan ¢alismalar
zayIf arglimantasyon becerileri, verileri ve destekleyicileri Snemsememe gibi 6zel sinirhliklari, ¢ikarimlara
ve yorumlamalara c¢ok yer verilmesi, gerekce ve veri kullanmadan sonuca gitme, karsit kanitlar
degerlendirmedeki eksiklik gibi sinirliliklarin oldugu goérilmistir (Driver, Newton, &Osborne, 2000).
Ayrica yapilan c¢alismalarda sinif i¢ci uygulamalarin 6gretmen merkezli 6gretime uygun oldugu,
ogrencilere daha az tartisma ortami saglandigi, 6grencileri argiimantasyona dahil edecek ortam
olusturulmadigi bulunmustur (Newton, Driver, & Osborne, 1999). Fen egitiminde arglimantasyon odakh
sinif i¢i uygulamalarin zamanla agik-dlistindiriicli arglimantasyon egitimine dogru kaydigi gérilmektedir
(Cetin, 2014, Khishfe, 2014; Zohar & Nemet, 2002). Agik duslindirict yaklasimda arglimantasyon
yapisal, islevsel ve uygulama olarak 6grencilere arglimantasyonu degerlendirme kriterleri temel alinarak
actkca direkt olarak tanitiir ve 06gretilir (McDonald, 2010). Bilimsel baglamda yapilan ve acik
arglimantasyonun uygulandigi arastirmalarda 6grencilerin  arglimantasyon becerilerinde ve
arglimantasyon kalitelerinde artisin oldugu saptanmistir (Bell&Linn, 2000; McDonald, 2008; Yerrick,
2000; Zohar & Nemet, 2002). Bu nedenle agik distndiriici arglimantasyon yaklasimi ve kullanilan
bilimsel baglamin 6grencilerin becerilerini ve olusturduklari arglimantasyonlarin kalitelerini gelistirmek
icin etkili oldugu gorilmektedir. Ayrica bilim tarihini géz 6nline alindiginda, bilimde incelenen fenomenle
ilgili ayni verilere bakilarak farkh teorilerin 6ne ¢iktigi gérilmektedir. Bilim insanlari da bu teorilerden
hangisini destekleyecegine karar verirken, argimanlarin hangisinin var olan kanitlara uygun olduguna
dikkat eder. Benzer sekilde 6grencilerde sadece iddialari ve sonuglari 6ne siirmek yerine iddialarini en iyi
sekilde kanitlara uygun olusturmayi ve diger karsit iddialarinda zayifliklarini belirleyerek eldeki kanitlara
dayal dogru gerekgelendirme ile kendi iddialarini olusturabilmelidir (Driver ve dig., 2000). Bilimsel
arglimantasyonda 0Ogrenciler bilimsel bir konuda iddialar ortaya koyar, destekler, elestirme,
degerlendirme ve gbzden gecirip diizeltmeyi iceren bilimsel arglimantasyon siirecine katilirlar, bilimi
devaml olarak iddialarin 6ne surildugu, sorgulandigl ve genellikle gelistirildigi veya degistirildigi bir
siire¢ olarak gorebilirler (Cetin 2014; Khishfe, 2012). Bilimin bu degisen, gelisen ve sorgulanan yapisi
bilimin dogasi ve bilimsel arglimantasyonu birlestiren 6zellikler olarak gorilmekte, arglimantasyonun
o6grencilerin bilimin dogasini anlamasina yardim ettigi belirtiimekte ve ikisinin birlestirildigi bircok
calismayla karsilasilmaktadir (Jimenez-Aleixandre& Erduran, 2007; McDonald, 2008; McDonald &
McRobbie, 2011; Khishfe, 2014).

Son zamanlarda bilimin dogasi baglaminda yapilan argiimantasyon temelli ¢calismalarda 6grencilerin
hem bilimin dogasina yonelik goruslerini hem de olusturduklari argimantasyon kalitelerini artirmada
actk dastndarica argimantasyon odakl 6gretimin uygulanmasinin etkili oldugu goérilmektedir (Cetin

62



Emrah HIGDE, Hilal AKTAMIS — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 39-84

2014; Khishfe, 2012, 2014; McDonald, 2008; McDonald & McRobbie, 2011). Literatiir incelendiginde
bilimin dogasi ve arglimantasyonun bir arada arastirildigi ¢alismalar iki bashk altinda toplanmaktadir.
Birinci gruptaki ¢alismalar, 6grencilerin bilimin dogasi hakkindaki goriislerinin argimantasyon kalitesi
Uzerindeki etkisini ve 6grencilerin arglimantasyon olusturmadaki problemlerini incelemektedir (Bell &
Lederman, 2003; Sadler, Chambers, & Zeidler, 2004; Walker & Zeidler, 2004). ikinci gruptaki calismalar
arglimantasyonun 0Ogrencilerin bilimin dogasina yoénelik gorlslerine yansimalarini ve etkilerini
arastirmaktadir (Bell & Linn, 2000; Yerrick, 2000; Ogunniyi, 2006). Bu calismalara ek olarak
arglimantasyon bilimsel epistemolojiyi 6grenmek icin bir mekanizma olarak goriilmektedir (Sandoval &
Millwood, 2007). Bilimsel argiimantasyon Uzerindeki etkisinin incelendigi bir¢ok ¢alismada sézll ve yazili
argiimantasyona yansimalar olarak yogun sekilde ¢alisilmistir. Fen egitimi baglaminda argimantasyonun
amaglarindan biri de 6grencilerin iddialarini desteklemek igin kanitlari ve destekleyicileri kullanma
yeteneklerinin gelistiriimesidir (Kelly, Regev, & Prothero, 2008; McDonald, 2008; Sandoval & Millwood,
2007; Yore, Florence, Pearson, & Weaver, 2006).

S6zIU arglimantasyona iliskin arastirmalar sonucunda isbirlikli sorgulama veya problem ¢6zmede
genellikle grup calismalarinda 6grencilerin destekleyicileri ve kanitlari kullanmadan tipik iddialari
olusturduklari goériilmektedir (Erduran, Simon & Osborne, 2004; Jlimenez-Aleixandre, Rodriguez, &
Duschl, 2000; Kelly ve dig., 2008). Ayrica yazili arglimantasyona yonelik yapilan ¢alismalarin 6grencilerin
argiiman vyapilarinin incelenmesine, iddialar hakkinda nasil bir dislince yapisina sahip olduklarinin
belirlenmesine ve digerlerinin ¢alismalarinin analizini belirlemek i¢in 6nemli bir firsat sagladig
gorulmektedir (Bell & Linn, 2000; Kelly ve dig., 2008; Sandoval, 2003). Bilim insani veya bilim okuryazari
olmasini istedigimiz bireyleri yetistirmek istiyorsak eger, bu 6grencileri iretken, bilimin dogasini bilen ve
arglimantasyon becerilerine sahip bireyler olarak yetistirmemiz gerekmektedir. Bu nedenle bu bireylerin
yetistiriimesinde de en 6nemli gérev 6gretmenlere ve 6gretmenleri yetistirecek egitim kurumlarina
diismektedir.

Bilimin dogasi ile ilgili yukarida bahsedilen yeni anlayislari 6grencilerin anlamh bir sekilde kavramasi
icin sinifta kullanilabilecek en etkin 6gretim yaklasimlarindan birinin 6grencileri agik-disiinduricu
bilimsel arglimantasyon ile bilim 6gretimi siirecine katmaktir. Bu baglamda bu ¢alismanin amaci, bilimin
dogasina iliskin argiimantasyon destekli acik dustindiriici yaklasimla ve sadece acik disundirici
yaklasim ile yapilan bilimin dogasi etkinliklerinin fen bilgisi 6gretmen adaylarinin yazil argiimanlarinin
yapisina ve kavramsal anlamalarina yansimasini incelemektir.

Yéntem
Arastirma Modeli

Ogretmen adaylarinin bilimin dogasi hakkinda olusturduklari yazili argiimanlarin kalitesinin
belirlenmesine yonelik bu arastirmada deneysel arastirma modellerinden kontrol grupsuz 6n test-son
test deneysel desen arastirma modeli kullaniimistir. Bu arastirma modelinde, degiskenler arasindaki
neden-sonug iliskisi belirlenir (Campbell & Stanley, 1963). Birinci deney grubunda argiimantasyon temelli
acik dislindurtca bilimin dogasi 6gretimi uygulanirken, ikinci deney grubunda agik diisiindtrici egitim
uygulanmustir. Verilerin toplanmasinda nitel arastirma teknikleri kullaniimistir. Ogretmen adaylarina
VNOS-C o6lgegi uygulanarak bilimin dogasina yonelik gorislerini ifade ettikleri yazili argimanlari ADADBD
ogretimi uygulanan ve ADBD 06gretimi uygulanan gruplardan uygulama oOncesi ve sonrasi olarak
toplanmis ve betimsel analiz yapilmistir.

Katilimcilar

Bu calismaya bir devlet Universitesindeki 3. sinifta okuyan 70 (52 kadin, 18 erkek) fen bilgisi
ogretmen adayi katilmistir. 3. siniftaki 6grencilerin segilmesinin sebebi olarak 6grencilerin ilk defa bu
sinifta “Bilimin Dogasi ve Bilim Tarihi” isimli derse katilmis olmalaridir. Katilimcilar ADADBD deney grubu
30 kisi (26 kadin ve 4 erkek) ve ADBD deney grubu 40 kisi (26 kadin ve 14 erkek) olarak iki gruba
ayrilmislardir. Siniflardan biri rastgele olarak ADADBD deney grubu, digeri ise ADBD deney grubu olarak
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secilmistir. ADADBD deney grubuna argiimantasyon destekli agik distindiriici yaklasim ile bilimin
dogasi Ogretimi uygulanirken, ADBD deney grubuna agik digtindirici yaklagim ile bilimin dogasi
dgretimi uygulanmistir. Ogretmen adaylarinin aldiklari egitimin yazili argimanlarinin yapisina ve
kavramsal anlamalarina yansimalari, uygulama dncesi ve sonrasi olarak karsilastiriimasiyla belirlenmistir.

Veri Toplama Araglari

Ogretmen adaylarinin 2013-2014 yili bahar déneminin ilk ve son haftalarinda bilimin dogasi
hakkindaki gorislerini belirlemek igin, Lederman ve digerleri tarafindan 2002 yilinda gelistirilen ve
Tiirkgeye Kiigiik (2006) tarafindan adapte edilen Bilimin Dogasi Uzerine Goriisler Anketi (Views of Nature
of Science Questionnaire) (VNOS) kullaniimistir. Bilimin Dogasi Hakkinda Gorusler Anketi-Form C bu
¢alismada odaklanilan bilimin dogasi boyutlariyla ilgili 10 adet acik uglu soru icermektedir. Anket
dgrencilere, uygulamadan énce 6n test ve uygulamadan sonra son test olarak uygulanmistir. Olgekteki
sorular bilimin dogasi ozelliklerinden; bilimsel bilginin deneye dayali olmasi, gbézlem ve c¢ikarim
arasindaki fark, teori ve kanun arasindaki fark, bilimsel bilginin degisebilirligi, bilimsel bilginin teoriye
dayali olmasi, bilimsel bilginin Gretilmesinde hayal glici ve yaraticiligin rold, bilimsel bilginin sosyal ve
kiiltirel yapisi konusundaki diisiinceleri ortaya ¢ikarmaya yoneliktir. Ornek bir soru maddesi; “Bilimsel
teori ile bilimsel kanun arasinda bir fark var midir? Cevabinizi bir 6rnekle agiklayiniz.” seklindedir.

islem ve Uygulama

Arastirmada,Bilimin dogasi ve bilim tarihi dersinde bilimin dogasinin yedi 06zelligine dayal
arglimantasyon destekli agik dislindiirlici yaklasim ve agik diisindiriici yaklasima yonelik etkinlikler
hazirlanmistir. Ayrica 6gretmen adaylarina bilimin tarihsel gelisimi Misir-Mezopotamya; antik yunan;
ortacag; islam’da bilim; Rénesans; 17-18. YY. ‘da bilim; 19-20. YY.” da bilim ve Turklerde bilim donemleri
basliklari altinda her hafta bir donemin felsefi 6zellikleri ve déneme damga vuran gelismelerin izerinde
duruldugu tartisma etkinlikleri ve dénem ile ilgili kisa bir video veya drama etkinligi ile desteklenerek
islenmistir.

Hazirlanan etkinlikler, fen bilgisi 6gretmen adaylarina, fen egitimi reform dokiimanlarinda belirtilen
bilimin dogasinin yedi unsuru hakkinda bilimsel olarak kabul edilen kavramlar kazandirmayi ve argiiman
kurma becerilerini gelistirmeyi hedeflemektedir. Bu etkinliklerde 6gretmen adaylari tim calisma
boyunca grup calismasi yapmislar ve her bir etkinlik 6gretmen adaylar tarafindan ortaya atilan bir soru
veya bir gosteri ile baslamistir. Etkinliklerin her biri, 6gretmen adaylarinin bilimin dogasinin yedi
ozelligini acik bir sekilde ortaya koyacak ve sinifta sunulan fikirlerin aktif bir sekilde agiklanmasini ve
tartisiimasini saglayacak sekilde tasarlanmistir. Etkinliklerin bazilarinda kullanilan 6gretim senaryolari
(6rnegin, fosiller) ve resimler (6rnegin, hileli izler) literatirden alinmistir (Lederman & Abd-El-Khalick,
1998; Dogan, Cakiroglu, Bilica ve Cavus, 2012). icerigin ve bilimsel siire¢ becerilerinin tartisilmasinda,
yansitict bilimin dogasi unsuru takip edilmistir. Her bir etkinlikten sonra, bilimin dogasinin bazi
unsurlarina o6zellikle dikkat cekilmis ve yapilan etkinlik ile bu unsurlar arasindaki iliskiler Gzerinde
ogrencilerin yansitma yapmalari ve tartismalari igin kendilerine rehberlik edilmistir. Bu etkinliklerde
bilimin ve bilimsel bilginin yedi 6zelligi Gzerine odaklaniimistir:

a) Bilimsel bilginin deneysel olmasi,

b) Bilimsel bilginin degisebilir olmasi,

c) Gozlem ve gikarim arasinda fark olmasi,

d) Bilimsel bilginin insan yaraticiliginin ve hayal glictiniin bir Grind olmasi,
e) Bilimsel bilginin 6znel olmasi,

f) Teori ve kanun arasinda fark olmasi,

g) Bilimsel bilginin sosyal ve kultlrel degerlerden etkilenebilir olmasi.

Etkinliklerin her birinde odaklanilan bilimin dogasiyla ilgili temel kavramlar ve ilgili diger kavramlar
ayrica acgiklanmistir. Bilimin dogasinin 6grencilere kavratiimasiyla ilgili tasarlanan ve uygulanan 6gretim
etkinliklerinin konusu, icerigi ve islenis sekliyle ilgili bilgilere asagida sirayla ve ayrintili olarak yer
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verilmistir.
ADADBD Deney Grubuna Uygulanan Etkinlikler

Asagida verilen etkinlikler bu grupta ADADBD yaklagimiyla uygulanmigtir. Uygulama sirasinda her
hafta bir etkinlik uygulanmistir.

Etkinlik 1. Bilimsel bilgi degisir mi?

Bu etkinlikte, 6gretmen adaylarinin bilimsel bilginin degisip degismedigi hakkinda iddialar olusturarak
bilimsel bilginin nicin degistigini tecriibe etmeleri hedeflenmistir. Etkinlikte 6gretmen adaylarina iki iddia
verilerek (bilimsel bilgi degisir ve bilimsel bilgi degismez) bunlardan hangisine katildiklari ve nigin bunu
destekledikleri sorularak deliller sunmalari ve akil yuritme yapmalari istenmistir. Daha sonra karsit
gorusln iddialarina karsi g¢lrGticiler vermeleri istenmistir. Etkinlik sonucunda 6gretmen adaylarinin
bilimsel bilginin degistigi iddiasini argimantasyon destekli agik dustndiriict yaklagim ile 6grenmeleri
amaglanmistir.

Etkinlik 2. Bilimsel bilgi 6znel midir?

Bu etkinlikte, 6gretmen adaylari bilimsel bilginin 6znel olup olmadigl hakkinda iddialar olusturarak
bilimsel bilginin nicin 6znel oldugunu tecribe etmeleri hedeflenmistir. Etkinlikte 6gretmen adaylarina iki
iddia verilerek (bilimsel bilgi 6zneldir ve bilimsel bilgi 6znel degildir) bunlardan hangisine katildiklari ve
nigin bunu destekledikleri sorularak deliller sunmalari ve akil yiriitme yapmalari istenmistir. Daha sonra
kargit goriisiin iddialarina karsi curiticiler vermeleri istenmistir. Etkinlik sonucunda 6gretmen
adaylarinin bilimsel bilginin 6znel oldugu iddiasini arglimantasyon destekli agik dustindiiriicu yaklagim ile
o6grenmeleri amaglanmistir.

Etkinlik 3. istanbul'da biiyiik deprem olacak mi?

Bu etkinlikte, 6gretmen adaylari bilimsel bilginin 6znel olup olmadigi hakkinda iddialar olusturarak
bilimsel bilginin nigin 6znel oldugunu tecriibe etmeleri hedeflenmistir. Bilimsel bilginin 6znel olup
olmadigini ve bilimsel bilginin sosyal ve kiltlrel ortamdan etkilenebilecegini anlamalari igin 6gretmen
adaylarina istanbul’da 2015 yilina kadar deprem olacagi ve olmayacagini savunan iki farkl profesériin
raporlarini anlatan iki okuma pargasi verilmistir. Okuma pargalarindan birinde istanbul’da 2015 yilina
kadar buyuk bir deprem olacagi bilimsel verilerle desteklendigi iddia edilirken diger okuma pargasinda
istanbul’da 2015 yilina kadar deprem olacagini gésteren hicbir verinin olmadigi iddia edilmektedir. Bu
okuma pargasi sonucunda argiimantasyon destekli ac¢ik distndiriicli yaklasim metodu uygulanarak
o6gretmen adaylarinin bilimsel bilginin sosyal ve kiltlrel ortamdan etkilenebilecegini ve bilimsel bilginin
oznelliginiogrenmeleri hedeflenmistir.

Etkinlik 4. Bilimsel bilgi icin deney ve gbzlemlerden elde edilmis kanitlar gerekir mi?

Bu etkinlikte, 6gretmen adaylari bilimsel bilginin deney ve gézlemlere dayali olup olmadigi hakkinda
iddialar olusturarak bilimsel bilginin nicin deney ve gozlemlerden elde edilmis kanitlara ihtiyag
duydugunu tecriibe etmeleri hedeflenmistir. Etkinlikte 6gretmen adaylarina iki iddia verilerek (Bilimsel
bilgi icin deney ve gézlemlerden elde edilmis kanitlar gerekir ve bilimsel bilgi icin deney ve gézlemlerden
elde edilmis kanit gerekmez) bunlardan hangisine katildiklari ve nigin bunu destekledikleri sorularak
deliller sunmalari ve akil yiritme yapmalari istenmistir. Daha sonra karsit gortsin iddialarina karsi
clrGtlcialer sunmalari istenmistir. Etkinlik sonucunda 6gretmen adaylarinin bilimsel bilginin deneye ve
gozleme dayall oldugu iddiasini arglimantasyon destekli agik diisiindirici yaklasim ile 6grenmeleri
amaglanmistir.

Etkinlik 5. Hileli izler!

Bu etkinlik 6gretmen adaylarinin bilimsel bir arastirmada gézlem ve ¢ikarim arasindaki farki ve bilimin
kesin olmayan dogasini kavramalarini amaglamaktadir. Etkinligin ilk kisminda, 6gretmen adaylarina “bir
konu hakkinda sahip olunan farkli fikirlerin hepsinin dogru cevabi temsil etmeyecegi” mesaji verilmeye
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cahsilmistir. Etkinlikte, projektér yardimiyla ekrana degisik sekiller yansitiimis ve her bir durumda ne
olmus olabilecegi, 6grencilere sorularak bunlari agiklamalari istenmistir. Yaptiklari agiklamalari 6nce
¢alisma kagitlarina yazmalari ve sonra sinifla paylagsmalar tesvik edilmistir. Bu resimlerle ilgili
Ogrencilerin ortaya attigi senaryolar Uzerinde odaklanilarak, goézlem ve g¢ikarim arasindaki farki
kavramalari saglanmistir. Yine, ayni veriyle - resim - ilgili olarak farkh g¢ikarimlarda bulunulmasinin
mantikli oldugu fakat yine de yapilan bu g¢ikarimlarin veriyi tam olarak acgiklamasinin mimkin
olamayacag tzerinde durulmustur. Bu etkinligin sonunda, ayni verilere dayali olarak ayni soru hakkinda
esit derecede birgok destekli ¢ikarimin yapilabilecegi belirtilmistir. Bilimle ilgilenen kisilerin, dogal olaylar
hakkinda sorulan sorulara cevap bulmaya ¢alisirken benzer g¢ikarimlarda bulunduklar ifade edilmistir.
Bilim insanlarinin sorduklari sorularla ilgili cevaplarinin ellerindeki verilerle tutarli olmasina ragmen, tek
bir cevabin o veriyi yalniz basina agiklayamadig hususu tartisilmistir. Etkinlik boyunca &gretmen
adaylarindan kendi olusturduklari iddialara yonelik deliller sunmalari ve iddialarini reddedici ve
niteleyicileri sunmalari istenmistir. Etkinlik sonucunda 6gretmen adaylarinin argiimantasyon destekli
actk distindiriict yaklasim ile gézlem ve ¢ikarim arasindaki farki kavramalari hedeflenmistir.

Etkinlik 6. Fosiller

Bu etkinlik 6gretmen adaylarinin bilimsel bir arastirmada hayal glici ve yaraticiligin dnemini
kavramalarini amaglamaktadir. Etkinligin ilk kisminda, 6gretmen adaylarina bir fosil pargasinin resmi
verilerek bunun ne tiir bir canliya ait olabilecegini diisinmeleri ve gizmeleri istenmistir. Daha sonra
o6gretmen adaylarindan kendi disincelerini savunan niteleyici ve reddediciler sunmalari istenir.
Ogretmen adaylarinin bu argiimantasyon sonunda 6grencilere tam resim gosterilerek fosilin hangi
canliya ait oldugu sunulur. Ogretmen adaylarindan nigin farkli canhlarin resmini gizdikleri tartismasina
rehberlik edilerek bilimsel bilgi olusturulurken ayni verilerden farkli sonuglara ulasilabildigini fark
etmeleri saglanir. Ogretmen adaylarindan ilk verilen fosili herkesin kendi hayal giicii ile tamamladigi ve
bilim insanlarinin da kendileri gibi bilimsel bilgiyi olustururken hayal gilici ve yaraticiliklarini kullanip
kullanmadiklarini tartismalari istenir. Etkinligin sonucunda 6gretmen adaylarinin bilimsel bilginin
olusturulmasinda bilim insanlarinin hayal glicii ve yaraticiligindan etkilendigini anlamalari hedeflenmistir.

Etkinlik 7. Yasa ve Teori Arasindaki iliski

Bu etkinlik Ogretmen adaylarinin bilimsel bir arastirmada teori ve kanun arasindaki farki
kavramalarini amaglamaktadir. Ogretmen adaylarina etkinlik baslangicinda iki teori (Teori 1-Teoriler yeni
kanitlarla yeterince desteklendiginde yasalara donusir ve Teori 2-Kanun ve teoriler farkli bilimsel
bilgileri temsil ederler ve aralarinda hiyerarsik bir sira yoktur) ve bu teorilerden herhangi birisini
destekleyen kanitlar listesi verilmistir. Ogretmen adaylarindan bu kanitlari kullanarak teorileri
tartismalari istenmistir. Ogretmen adaylari verilen kanitlari kullanarak teorileri kabul etmisler ya da
reddetmislerdir. Bu etkinlik sonucunda Ogretmen adaylarinin teori ve yasa arasindaki iliskiyi anlamalari
hedeflenmistir. Bu etkinligin devaminda 6grencilere degisen bir fizik kanununun tarihsel degisimini
actklayan bir okuma pargasi verilerek kanunlarinda yeni veriler 1si8inda degisebilecegi vurgulanmaya
calisiimistir.

ADBD Deney Grubuna Uygulanan Etkinlikler

Bu deney grubunda uygulanan etkinliklerde ise agik distindirtci yaklasimla etkinlikler kavratilmaya
cahsiimistir.

Etkinlik 1. Kendiliginden Olusum Kurami

Bu etkinlikte 6gretmen adaylari Louis Pasteur’un deneyleri ve 6ncesinde yapilmis deneyler tarihsel
siralamada verilerek 6grencilere bilimsel bilginin zamanla nasil degistigi acik duslindirici yaklasimla
kavratilmaya calisilmistir. Daha sonra 6gretmen adaylarindan bilim insanlarinin da diger deneyleri ve ya
teorileri zamanla degistirip degistirmedikleri sorularak 6gretmen adaylarindan buna benzer 6rnek
vermeleri istenmistir. Louis Pasteur deneylerinde su ve yeterli besin bulunan ortamda canlilarin
kendiliginden olusmadigini kanitlamistir. Clinkii 6ncesinde yapilan deneylerde kurbagalarin yagmur
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suyuyla topraga gectigi savunulmaktadir. Louis Pasteur yaptigl deneylerle bu teoriyi ¢lritmustir. Bu
etkinlik sonucunda 06gretmen adaylari bilimsel teorilerin yeni bilgiler ve deneyler isiginda
degisebilecegini kavramalari hedeflenmistir.

Etkinlik 2. Bilimsel mi Degil mi?

Bu etkinlikte 6gretmen adaylarina bilimsel olan ve bilimsel olmayan ifadeler verilerek bunlari bilimsel
olup olmadiklarini belirlemeleri ve nedenlerini agiklamalari istenmistir. Bu sayede 6gretmen adaylarinin
bilimsel bilginin 6zelliklerini tartisarak karar vermeleri saglanir. Bu etkinlik sonucunda bilimin, deneyleri,
mantikli tartismalan ve kuskuculugu kullanarak, kendini diger arastirma alanlarindan ve bilgi
pargalarindan ayirdigini kavramalari hedeflenmistir.

Etkinlik 3. Gazete Haberlerini Kullanarak Bilimin Dogasinin Ogretilmesi

Bu etkinlikte 6gretmen adaylarina National Geographic News dergisinde yayinlanan lotus cigegi
lzerinde gbzlem ve deney yaparak su ve kir tutmayan ylzey kaplama maddesi tireten bilim adamlarinin
bulusunu anlatan bir okuma parcasi verilmistir. Bu etkinlik araciligiyla 6gretmen adaylarina bilimin
dogasinin gozlemlenmesi ve vyapilan deneylere dayandigl kavratilmaya calisiimistir. Bu etkinlik
sonucunda 6gretmen adaylarinin bilimsel bilginin deneylere, mantikli tartismalara ve dogada goézlemlere
dayandigini kavramalari hedeflenmistir.

Etkinlik 4. Kavram Carki ile Bilim

Bu etkinlikte 6gretmen adaylarina bir kavram carki verilerek bilimin ne oldugu sorusu sorulur ve
kavram carkini doldurmalari istenir. Kavram carkini kendileri dolduracagi i¢in herkesin tanimlamalari
farkhdir. Her 6gretmen adayi kendi kavram carkinin bashgini ve bilimin 6zelliklerini kendisi dolduracagi
icin bilimsel bilginin 6znel oldugu, bilimsel bilginin 6zelliklerini kavram c¢arkini doldurarak kavramalari
saglanir. Bu etkinlik sonucunda 06gretmen adaylarinin bilimsel bilginin 6zelliklerini kavramalari
hedeflenmistir.

Etkinlik 5. Yeni Fosiller

Bu etkinlik 6gretmen adaylarinin bilimsel bir arastirmada hayal giici ve yaraticihgin énemini
kavramalarini amaglamaktadir. Bu etkinlikte, 6gretmen adaylarina yeni bulunan goz fosili hakkinda bir
okuma pargasi verilmistir. Bu okuma pargasinda gozin hangi canliya ait oldugu hakkinda farkh yorumlar
yapilmistir. Bilim adamlari goz fosilinin hangi canliya ait oldugunu kendi hayal glici ve yaraticiklarini
kullanarak karar vermislerdir. Bu etkinlik sonucunda 6gretmen adaylarinin bilimsel bilginin
olusturulmasinda hayal giicti ve yaraticiligin etkisi oldugunu kavramalari hedeflenmistir.

Verilerin Analizi

Ogretmen adaylarinin ankete verdigi cevaplar kapsam gecerligini ve giivenirligini yikseltmek
amaciyla iki uzman tarafindan ayri ayr dikkatli bir sekilde defalarca okunarak incelenmis ve “Yok”,
“Zayif”, “Gucli” olarak kategorize edilmistir. Uzmanlarin yaptiklari kategoriler incelendiginde kategoriler
arasinda uyum oldugu gorilmdistir. Yapilan analiz sonucunda uzmanlar arasindaki tutarlilik sonuglarin %
75 oraninda tutarli oldugu tespit edilmistir. Ogrencilerin verdigi cevaplar iddia, veri, kanit, destekleyici ve
clirGtlca bilesenlerinin kesin ve yeterli ise glcli, kesin fakat yeterli degil ise zayif, kesin ve yeterli degilse
veya bos birakilmissa yok olarak siniflandiriimislardir (Tablo 1). Bu kriterlerin belirlenmesinde ve Tablo
1l’'in  hazirlanmasinda literatiirdeki vyazili argiiman kalitesini degerlendirme igin kullanilan
“Argiimantasyon Seviyeleri” (Osborne, Erduran, & Simon, 2004) ve diger c¢alismalar (Driver ve dig.,
2000; Zohar & Nemet, 2002) referans alinarak verilen 6gretimde kullanilan Tiirk¢e argiimantasyon
modelinin (Aktamis ve Higde, 2015) yapisina uygunluga, kavramsal anlamalarina (icerigin dogrulugu) ve
akil yaratme vyapilip yapilmadigi (Sampson & Clark, 2008) dikkate alinmistir. Bu degerlendirme
kriterlerine gore ¢alismadaki kategorilere ayrilmis cevaplarin argiimantasyon bilesenlerine gore frekans
dagilimlari Tablo 2’de verilmistir. Ogretmen adaylarinin bilimin dogasina ydnelik goérislerini ifade
ederken kullandiklari yazili argimanlarindaki degisimi gdstermek igin uygulama 6ncesi ve sonrasi olarak
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ayri ayri frekans dagilimlar verilmistir. Tablo 2 ve Tablo 4’teki frekans dagilimlari ¢calismanin nicel kismini
olustururken, alintilarla bu frekans dagilminin desteklenmesi nitel kismini olugturmaktadir. Nitel ve nicel

olarak sunulan bulgular araciligiyla destekleyici bulgulara yer verilmistir.

Tablo 1.

Degerlendirme Kriterleri

Bilesen

0 (yok)

1 (zayif)

2 (glgl)

iddia

Bir iddia veya sonug orijinal soruyu

Bir iddia yok veya
kesin olmayan

Kesin fakat
tamamlanmamig

Kesin ve tam bir iddia

cevaplar iddia iddia

Kanit Bilimsel veri a. Veri Yanls ya da hig Glinlak Karsilastirma yaparak

iddiayi destekler; iddiayi verilmemis yasamdaki veriyi saglamis.

verinin iddiayi desteklemek igin deneyimlerinden Deneysel ve bilimsel

desteklemek icin icerilen veri sunulan veri verilerden yararlanmis

yeterli ve uygun

olmasina ihtiyag b. Akil Yiiritme  Yanlis ya da hic Yetersiz akil Bilimsel veri ile

vardir. Veri ile iddiay! verilmemis yuriutme desteklenmis yeterli
birbirine akil yirtGtme
baglayan ifade

Destekleyici Destekleyici yok -  Bir tane Birden fazla

Destekleyicinin kavramsal kalitesi

Ciratacdler

Karsit iddiaya yonelik verilen

aciklamalar

yanlis ya da hig
verilmemis
Curutiict yok-
yanlis ya da hig
verilmemis

destekleyici var

Bir tane
guratlcu var

destekleyici var

Birden fazla glritiicl
var

Bulgular

Arglimantasyon destekli agik duslindiriici etkinliklerle ve sadece agik distindlrici etkinliklerle

desteklenen bilimin dogasi ve bilim tarihi dersinden 6nce ve sonrasi olarak ADADBD ve ADBD grubundaki
ogrencilerin VNOS-C anketine verdikleri cevaplarin arglimantasyon bilesenlerine gore analizinin frekans
dagihimlari asagida verilmistir. ADADBD grubunun frekans dagilimlari Tablo 2’de verilirken, ADBD
grubunun dagihimlari Tablo 4’te verilmistir.

a) ADADBD Grubu Bulgulari

Argiimantasyon destekli agik dustndiricu etkinliklerle desteklenen bilimin dogasi ve tarihi dersinden
once ve sonrasi olarak katilimcilarin VNOS-C anketine verdikleri cevaplarin frekans dagilimlari asagida
verilmistir (Tablo 2). VNOS-C anketindeki 2. soru olan “Deney nedir?” deneyin tanimi ile ilgili soru analize
dahil edilmemistir. Cinkl bu soru bilgi sorusu oldugu igin 6grencilerin argiman kurmalari ve akil
ylritme yapmalarina uygun bir soru degildir.
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Ogretmen adaylarinin ADADBD dersi 6ncesi ve sonrasi VNOS-C sonuglarinin frekans dadgilimlari

£ E. f &£ 8 & 2 £%2
: © E F 2 2 § 5 =2=g=¥3
Bilegenler Zamanlama 3 o ‘_:" Q > < g g L5 = S
(] > o— - 2] N _ 0
E 3% 2 E § © 5&%
Yok 17 5 2 7 6 8 17 8 4
Uygulama 6ncesi Zayif 9 17 17 18 21 16 12 17 18
iddia Glgli 4 8 11 5 3 6 1 5 8
Yok 6 1 2 0 5 4 0 1 0
Uygulama sonrasi  ZayiIf 5 3 4 11 9 12 10 3 6
Glgli 19 26 24 19 16 14 20 26 24
Yok 24 16 10 19 20 16 25 14 18
Uygulama 6ncesi Zayif 6 10 19 10 8 14 4 16 12
- Guglu 0 4 1 1 2 0 1 0 0
Alal Yaratme Yok 7 1 3 5 7 7 6 2 5
Uygulama sonrasi  ZayiIf 9 8 10 10 8 10 8 6 6
Gugla 14 21 17 15 15 13 16 22 19
Yok 27 22 15 19 17 18 26 17 22
Uygulama 6ncesi Zayif 3 4 13 10 11 12 3 13 7
Veri Gugla 0 4 2 1 2 0 1 0 1
Yok 16 9 12 12 12 7 13 5 7
Uygulama sonrasi  Zayif 6 7 11 7 5 13 9 8 7
Gugla 8 14 7 11 13 10 8 17 16
Yok 30 29 30 30 28 30 30 29 29
Uygulama 6ncesi Zayif 0 0 0 0 2 0 0 1 0
Destekleyici Glgli 0 1 0 0 0 0 0 0 1
Yok 30 24 26 25 24 26 27 20 25
Uygulama sonrasi Zayif 0 0 1 1 2 2 1 4 1
Glgli 0 6 3 4 4 2 2 6 4
Yok 30 30 30 30 30 30 30 30 30
Uygulama oncesi Zayif 0 0 0 0 0 0 0 0 0
Curiitiiciler Glgli 0 0 0 0 0 0 0 0 0
Yok 30 30 30 30 30 30 30 30 30
Uygulama sonrasi Zayif 0 0 0 0 0 0 0 0 0
Guglu 0 0 0 0 0 0 0 0 0

Tablo 2 incelendiginde uygulama Oncesinde 6gretmen adaylarinin biyilk c¢ogunlugunun zayif
argliman kurabildikleri goruliirken, uygulama sonrasinda glicli argimanlar kurabildikleri gorilmektedir.
Akil yaritme bileseni dikkate alindiginda 6gretmen adaylarinin gogunlugunun akil yiriitme saglamada
basarisiz olduklari ancak uygulama sonrasinda katilimcilarin yarisindan fazlasinin giigli akil yiriatmeler
saglayabildigi belirlenmistir. Ogretmen adaylarinin veri saglamada uygulama 6ncesine gére c¢ok fazla
gelisim gosteremedikleri ancak uygulama sonrasinda bilimsel bilginin sosyal ve kiiltlirel degerlerden
etkilenmesi, hayal glici ve yaraticihgin bilimsel bilginin olusmasindaki roliine yonelik sorulara veri
saglamada 6gretmen adaylarinin yarisindan fazlasinin giiglii veriler saglayabildigi belirlenmistir. Akil
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ylratme ve veri bilesenleri dikkate alindiginda 6gretmen adaylarinin ¢ogunlugunun kanit saglamada
basarisiz olduklari ancak uygulama sonrasinda katilimcilarin yarisindan fazlasinin gugla kanitlar
saglayabildigi goriilmektedir. Destekleyici saglamada ise 6gretmen adaylarinin ¢ok azinin gelisim
gosterdigi bulunmustur. Ogretmen adaylarinin ¢iiriitme basamaginda ise hi¢ gelisim gdstermedikleri
bulunmustur. Bu frekans verilerini desteklemek icin asagida her bir anket sorusuna yonelik alintilar
yapilarak uygulama 6ncesi ve sonrasi olarak ayri basliklar altinda verilmistir.

Ogretmen adaylarina ADADBD egitimi 6ncesinde ve sonrasinda uygulanan bilimin dogasi gérisler
anketine iliskin verdikleri cevaplardan dikkat ceken alintilar tablo 3’te verilmistir. Ogretmen adaylarinin
on uygulamada bilimi diger arastirma alanlarindan farkh kilan nedir sorusuna yénelik bilimin daha ¢ok
deneye dayali olmasi, kanitlanabilir olmasi, nesnel olmasi ve akla ve mantiga yatkin olmasi gibi cevaplar
verilmistir. Katihmcilarin gogunlugu bilimin gelismesi igin deneylere gerek oldugunu disiinmektedir. Bu
iddialarini da bilimin gozlenebilirligi, kanitlanabilirligi, denenebilirligi, gelisimi ve degisimi icin deneylere
ihtiyac duyulmasiyla desteklemislerdir. Ogretmen adaylarinin biiyiik bir kismi bilimsel teorilerin zamanla
degisecegini dusinmektedir. Bu iddialarini da bilimsel bilginin zamanin getirdigi gelismeler ile
cliritllebilecegi ve teorinin tanim olarak kesin olmadigi ile desteklemislerdir. Eger kesin olsaydi yasaya
doénisecegiyle ilgili kavram yanilgilarinin oldugu bulunmustur. Ogretmen adaylarinin biyiik bir kismi
teori ve yasa arasinda fark oldugunu ifade etmektedir. Ayni zamanda 6gretmen adaylarinin blyuk
¢ogunlugunun bilimsel teorilerin zamanla yasaya donilisecegine dair kavram yanilgisina sahip olduklari
gorilmustiir. Ogretmen adaylari teorilerin kesin olmadigl kanunlarin ise kesin bir bilgi oldugunu bu
ylzden kanunlarin c¢lritilemeyecegini teorilerin ise zamanla c¢iritllecegini disinmektedirler.
Ogretmen adaylari atom hakkinda bilim insanlarinin nasil 6zel bilgiler kullandiklari ve atomun yapisi
hakkinda nasil bu kadar emin olduklarina iliskin soruya ise deneyler ve kullanilan gelismis aletler
aracihigiyla ve uzun zaman zarfinda gelisen teoriler sayesinde atomun yapisi hakkinda emin olabildiklerini
ifade etmislerdir. Ogretmen adaylari bir tiirin ne olduguyla ilgili 6zellikler hakkinda nasil emin
olduklariyla ilgili soruya ise dis goriiniis, genler, kromozom sayilari, neslin devami saglayip saglamadigi ve
bezelyelerde yapilan deneyleri 6rnek gostererek bilim insanlarinin bir tir hakkinda nasil emin olduklarini
desteklemeye calismislardir. Ogretmen adaylari bilim insanlarinin ayni sonuglara ve ayni verilere bakarak
farkh sonuglara nasil ulastigina iliskin soruya genellikle cevap verememisler veya olayin birden ok
nedeni olabilecegini ifade etmislerdir. Ogretmen adaylarinin ¢cogunlugu bilimin evrensel olup olmadigiyla
ilgili bilimin evrensel oldugunu iddia etmektedirler. Cok az sayida 6gretmen adayi da bilimin kisisel
degerlerden ve toplumun degerlerinden etkilenebilecegini iddia etmistir. Ogretmen adaylari bilimde
hayal glici ve yaraticilligin etkin rol oynadigini ifade etmektedirler. Hayal glici ve yaraticiligin hemen
hemen her asamada etkin rol oynadigini iddia etmislerdir.

Ogretmen adaylari uygulama sonrasindaki cevaplarinda bilimi diger arastirma alanlarindan farkl kilan
ozelliklerin bilimin din, felsefe gibi sozel alanlara gére daha nesnel olmasi, kanitlanabilir olmasi ve
bilimsel siire¢ becerileriyle sinanmasi oldugunu iddia etmislerdir. Ogretmen adaylari bilimin gelismesi,
dogrulanmasi ve gerceklestirilmesi icin deneye ihtiya¢ duydugunu ifade etmislerdir. Buyik ¢cogunlugu da
bilimsel deneylerden ve buluslardan 6rnekler vererek bilimsel bilginin olusmasinda deneyin énemini
desteklemeye calismislardir. Ogretmen adaylari bilimsel teorilerin zamanla degisebilecegine dair
iddialarda bulunmustur. Ayrica uygulama 6ncesine gore 6gretmen adaylarinin daha ¢ok kanit, veri ve
destekleyici kullanmaya ve uygulamada karsilastiklari bilim tarihi ve bilimsel teorilerden 6rnekler
vermeye calistiklart bulunmustur. Ogretmen adaylari bilimsel yasa ve teori arasindaki farki uygulamadan
o6nce oldugu gibi hala aralarinda hiyerarsik bir iliski oldugunu ve yasanin degistirilemez oldugunu ifade
etmektedirler. Ancak uygulamadan onceki cevaplarina gére uygulama sonrasi cevaplarinda iddialari
yanlis olsa da iddialarini bilimsel teoriler, yasalar ve bilim tarihinden 6&rnekler ile desteklemeye
calismaktadirlar. Ogretmen adaylari uzun yillardan bu yana siiregelen farkli gérisleri, bircok deney
sonuglarini, teknolojinin gelismesiyle ve yeni deneylerin yapilmasiyla kisacasi bilimsel bilginin birikimiyle
atomun yapisi hakkinda emin olabildikleri iddiasinda bulunmuslardir. Uygulama 6ncesine gore 6gretmen
adaylari bilimsel teorileri ve gelisimini daha ¢ok iddialarini desteklemek ve kanit saglamak igin
kullanmislardir. Ogretmen adaylari bilim insanlarinin tiirler hakkinda arastirma vyaparken tirleri
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gozlemlediklerini, turlerin benzeyen 6zelliklerini kullandiklarini ve bunlara dayali ¢ikarimlar ile turler
hakkinda emin olabildiklerini ifade etmislerdir. Ayrica turlerin ciftlestiklerinde verimli dol verip
verememe Ozelliklerini dikkate aldiklarini séylemiglerdir. Uygulama 6ncesine gbre 6gretmen adaylarinin
daha fazla bilimsel 6rnek ve bilgiye yer vererek iddialarini desteklemeye calistiklari ve kanit saglamaya
calistiklari bulunmustur. Ogretmen adaylari bilim insanlarinin ayni verileri kullanarak farkh sonuglara
ulasma durumlarini bilim insanlarinin kendi kisisel farkli gorislere ve varsayimlara sahip olmasiyla
actklamaya ¢alismislardir. Bu iddialarini da farkli bilimsel teorileri kullanarak desteklemeye ¢alismislardir.
Ogretmen adaylarinin cogunlugu bilimsel bilginin nesnel oldugunu, bilimin sosyal ve kiiltiirel degerlerden
ve iginde bulundugu toplumun felsefi ve dini degerlerinden ve ekonomik kosullarindan etkilendigini
ifade etmislerdir. Uygulama oOncesine gore katilimcilarin hem goérislerinde degisme olmus hem de
iddialarini bilim tarihinden 6rnekler ve teorileri vererek desteklemeye ve kanit saglamaya galistiklari
gorilmistir. Bilimin hayal giicl ve yaraticiliga dayandigini iddia etmislerdir. Uygulama 6ncesine goére
ogretmen adaylarinin daha fazla gl¢li iddialar ile hayal gicti ve yaraticihigin bilimsel bilginin
olusmasindaki 6nemine dikkat c¢ekmislerdir. Bu iddialarini Newton, Arsimet, Einstein, Mendel ve
Thomson gibi bilim insanlarinin buluslar ve icatlarini 6rnek vererek desteklemeye ve kanitlamaya
¢alismiglardir. Asagida Tablo 3’de cevaplari dikkat ¢eken ve anlasilir olan 6grencilerin uygulama 6ncesi ve
sonrasi gorisleri verilmistir.

Tablo3.

ADADBD Grubu Ogrencilerinin Uygulama Oncesi ve Sonrasi Gériislerinden Alintilar

Bilimsel Girisim

Uygulama oncesi goriigler
OP: “Bilim dogayl ve doganin isleyisini inceler.
Ayrica bu isleyisine neden olan durumlari agiklar.
(kanun, teori, ...vb.) iste bilimi diger arastirma
alanlarindan farkh kilan durum agiklamalar
yaparken neden-sonug ¢ercevesinde ve eger kanun
olmusg bir durum varsa bunu kanitlarla deneylerle
actklamis olmasidir.”
0z: “Bilim evreni c¢evreyi, dogayr tanimak
demektir. Bilimi diger alanlardan farkli yapan ise
deneylerle kanitlanabilir olmasidir.”
OU: “Bilim var olduktan sonra dogada gerceklesen
olaylariinceler. Nesneldir. Akla ve mantiga dayanir.
Din ve felsefe varolus sebebini inceler. Ozneldir.”

Uygulama sonrasi goriisler

OA: “Bilim dogay! canlilari cansiz varliklari varolusu ve
yasanilan gevreyi arastiran kavramlar tanimlar yaratan
ilgi alanlaridir. Din, felsefe gibi s6zel alanlar nesnelden
daha c¢ok 0Oznel boyuttadir. Kisinin fikirlerine
deneyimlerine geg¢mis yasantisina gore degisebilir.
Fizik, kimya, biyoloji gibi alanlar bilimsel sireg
becerileri ile sinanirlar. Nesnel boyuta gecerler.”

0s: “Bilim insanlarin meraklari sonucu, yaptiklari
gozlemlerle, deneylerle, buluglariyla bir bilgiye veya
icada ulagma surecine bilim denir. Bilimi diger
arastirma alanlarindan ayiran 6zellik denenebilir ve
kanitlanabilir  olmasidir.  Belli akil ve mantik
cergevesinde kesin bilgiye ulagmak istenir.”
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0Z: “Evet. Ciinkii bilimsel bilginin gdzlemlenebilir
veya kanitlanabilir olmasi gerekmektedir. Yapilan
deneyler farkh bilgiler ortaya ¢ikarttigi igin
deneylere ihtiya¢ vardir. Ylzeyin piirizle olmasi
hareketi zorlastirir.”

0B: “Evet vardir. Ornegin ilk atom modelinde
verilen bilgiler yetersiz kalmis ve bilim adamlarinin
arastirmalari dogrultusunda daha gelismis sonuglar
ortaya ¢ikmistir.”

OG: “Evet vardir. Deney yoluyla bilgiler ispatlanmis
olur. Dogru ve yanlis bilgiler bu sekilde birbirinden
ayrilir. Bu sekilde de bilimsel bilgi gelisir.”

OD: “Evet deneylere ihtiya¢ vardir. Bilimsel bilgi
desteklenen bilgidir ve bu ¢ogu zaman deney
yoluyla olur. Mesela atom teorisi deneyler ve
gozlemlerle elde edilen bilimsel bilgidir.”

ON: “Gereklidir. Bilgiye varmanin en giizel yolu
deneyerek gozleyerek  varilmasidir.  Mesela
ogrenciler suyun kaldirma kuvvetini 6grenmek
istiyor. Onlara en basit bir diizenekle kabin igine bir
miktar su koyarak Uzerine birkag hafif nesneler
birakarak gosterebiliriz.”

OP: “Evet vardir. Ciinkii deneyler yapilan gézlemleri
dogrulamak igin yapilan bilimsel adimlardir. Bilimsel
siirecin  Uglinci adimi deney yapmaktir. Ornegin,
Faraday eger deney yapmasaydi manyetik alanla
elektrik  arasindaki iliskiyi  gosteren  kanunlara
ulasamazdi.”

0z: “Ginlik yasantimizda kullandigimiz pek ¢ok seyi
ornek verebiliriz. Sarkagl saatler, araba tekerleri, asit
ve baz tepkimesi gibi. Tim bunlar bilimsel bilginin
deneylere uygulanmasiyla 6grenebiliriz.”

OH:  “Evet, c¢Unki bir iddiayr kanitlariyla ve
destekleyicileriyle arastirma yapabilmesi icin deneylere
ihtiyag vardir. Deneylerle vyapilan bilimsel bilgiyi
kanitlamak ve savunmak daha kolay olur. Ornegin,
Newton’un yergekimi yasasinda yaptigi deneyler.”

OBA: “Evet vardir. Bilimsel bilgi deneyler yaparak
gelisir. Ornegin, sivilarin kaldirma kuvveti deneyler
yaparak gelismistir. Newton’un yercekimi yasasi 6rnek
verilebilir. Deneyler yaparak bilimsel bilginin kanitlari
savunulabilir.”

OM: “Evet. Ciinki bilimsel bilgi kanit ister bunun igin
olayin kanitlanmasi gerekir. Ornek olarak yergekimi
kuvveti, deney ve gozlem olarak Newton’un kafasina
elma dismesi.”

Degisebilirlik
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OG: “Evet, bilimsel bir teori zamanla degisebilir.
Cuinkii o zamanin sartlarina gore olusturulan
teorinin Uzerinden uzun bir siire gectikten sonra
teori guratilebilir.”

OM: “Ciinkii teoriyi buldugumuzda direk yasa
haline gelmiyor birgok deney yapiliyor teoriler
lizerinden. En son olarak dogru teori olan teori
kanunlasiyor. Bu vylzden surekli farkh teoriler
yazilabilir, teoriler degisebilir.”

OGA: “Evet degisebilir. Ornegin atom modellerine
baktigimizda Dalton’dan baslamis. Bohr’a kadar
vanilgilar fark edilmis ve degisime ugramistir.
Teorileri higbir zaman kesin goziiyle bakilmamigtir.
Degismemesi i¢cin kanun olmasi gerekmektedir.
Teoriler degisebilir.”

OA: “Teoriler degisebilir. Kanunlar degismez.
Newton hareket kanunlari her yerde ayni kabul
gérmesine ragmen evrim teorisi herkes kabul
edilmez. Teorilerin diizenlenmesi incelemesi ile
onlara katkilar saglar. Bir bilim insani kendinden
onceki bir teoriyi ele alip eksiklerini giderir yeni bir
teori sunar.”

OMA: “Degisebilir. Clinkii atom teorilerinde her
bilim adami en basindan beri birbirinden
etkilenerek teorilerini ¢lritmistir. ik atom
teorisinde yoringe kavrami yokken diger bilim
adamlari yoriingeyi bulmustur. Teorileri
ogrenmemiz gerekir. Clnkl sonraki teoriler ilk
teorilerden yola gikarak olusmustur.”

OM: “Bilimsel teoriler degisebilir. Teoriler yasanilan
zamandan etkilenebilir. Ornegin o dénemim kdltir
vapisi  bile etkilidir. Kullanabilecekleri arag-gereg
kisithligi teorilerin degisebilecegini gdsterir. Ornegin
atom teorileri Dalton-Thomson-Rutherford atom
teorileri zamanla gelismistir. Cluinkii kullandiklari arag-
gerecler etkilidir. Bilim birikimli ilerler. Her bir teori
digeri icin zemin olusturmustur. Teoriler beraberinde
merak duygusunu da getirir.”

0BB: “Bilimsel teoriler degisir. Atom teorisi ve evrim
teorisi bilimin ilerlemesi ve teknolojinin gelismesiyle
Gzerine yeni bilgiler ekleniyor. Zaman ilerledikge yeni
kanitlar ortaya cikiyor. Bu yizden bilimsel teoriler
degisebilir.”

OH: “Teoriler degisiyor. Ornegin, atom ve evrim
teorisine her giin yeni fikirler ortaya ¢ikarak teorileri
degistiriyor. Su anki evrim teorisi ucu agik bir teoridir.
Ucu acik oldugu icin yeni arastirmalara agiktir. Bu yeni
arastirmalarda teoriye katilarak teoriyi degistiriyor.”
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0S: “Kesinlikle vardir. Bilimsel teori deney yoluyla
ispatlanabilir de yanlis da olabilir. Ama kanun
kesinlikle degismez. Darwin teorisi kesin degildir.”
OU: “Fark vardir. Teori degistirilebilir olmasina
ragmen vyasa degistirilemez. Ornegin evrim
teorisine karsin farkl diistinceler ortaya ¢ikmasina
ragmen Newton yasasinda boyle karsit diisiinceler
ortaya atilmamistir. Sadece destekleyici olmustur.
O yiizden kabul edilmis ve kesindir.”

0B: “Bilimsel bir teori ciritilebilir fakat yasa
clritilemez. Ohm vyasasini ve evrim teorisini
ornek olarak verebiliriz.”

OA: “Teori gecerliligini kaybedebilir oysaki yasa
degismez Ozelliktedir. Thomson atom modeli degisip
geliserek Bohr’a donligmustir. Evrim teorisi herkesce
kabul edilmez. Yer ¢cekimi herkesge kabul edilir.”

OMA: “Bilimsel bir teori degisebilir. Ama bilimsel bir
yasa degisemez. Ornegin, 15tk hizinin higbir referans
sisteminde degismeyecegi yasalasmistir. Ancak “esir”
kavrami hala bir teoridir. Clnkl var olup olmadig
konusunda hala slipheler vardir.”

Bilimsel Model

OBA: “Bircok deney yaptiktan sonra bdyle bir
yarglya variyorlar. Gelismis aletlerle arastirma
yaptiktan sonra bu bilgileri ortaya gikariyorlar.”
OD: “Bilim insanlarinin atom ve pargaciklarini
kesfetmesi hizli bir sekilde olmamistir. Bunu gesitli
(Bohr, Dalton, Thomson) atom modellerinden de
anlayabilecegimiz gibi kademeli deneme-yanilma
yéntemiyle gerceklesmistir. Ornegin milikan deneyi
bize elektronlarin da bir kitlesi oldugunu
gostermistir. Her bir sonraki bilim insani bu
bilgilere dikkat ederek bu bilgiler 1sig8inda yeni
teoriler Gretmistir.”

OA: “O alanda yapilan deneyler sonucunda elde
edilen verileri kullanilir. Ancak atomun bile daha
kiiglk yapilardan (kuarklar) meydana geldigi ortaya
cikmistir. Bu bilgi belki de ileride degisebilir.”

OMA: “Bilim insanlari atomun yapisini farkh sekillerde
ifade etmistir. Uzun yillarca atom yapisi hakkinda farkh
gorisler ortaya atilmistir. Ornegin, Thomson, dalton,
bohr atom modeli. Gliniimizde teknoloji ilerledikge
atomun yapisi kesinlesmistir. Ornegin, atomu Gzimli
keke benzeten Thomson bir kekteki Giztimleri elektron
olarak diistinmustur.”

OR: “Bilim insanlari bircok deneyler yaparak atom
hakkinda emin konusmaktadirlar. Atomun bu halini
soyleyebilmek igin birgok teori olusmus deneyler
yapilmis zamanla bilimin gelismesiyle en kapsamli elde
edilen bilgi elde edilmistir. Bilim insanlari atomun neye
benzedigine karar verirken onceki bilim adamlarinin
atom Uzerinde yapilan deneyleri bilgileri arastirmistir
ve yapmislardir. Bunun sonucunda vyanlis vyerler
dizeltilerek atom yapisi degistirilmistir. Atom 6nceden
Uzimli keke vb. durumlara benzetilmistir. Bilimle
birlikte bu disince degismis buglinkii durum
olusmustur.”

OH: “Tabi ki bu bilimsel disiinceler hakkinda bircok
deneyler yapmislardir. Emin olabilmeleri iginde
birbirlerinden kendilerinden dnceki bilim adamlarindan
cok etkilenmislerdir. Ornegin, bircok atom modelleri
vardir. Thomson, Bohr, Dalton, modern atom teorisi.
Sirasiyla hepsi arastirmalar yapmislar ve kendilerinden
onceki bilim adamlarinin galismalarini da katarak son
haline getirilmistir. Uziimlii kek modeline benzetmeleri
gibi...”

0s: “Atom ilk olarak mantar tipa icindeki baloncuklar
olarak nitelendirildi. Daha sonralari mikroskobun icadi
ile UzimlG kek, Dalton atom modeli, Thomson atom
modeli, Rutherford atom modelleri gelistirilmistir.
Zaman gegtikge bilginin yeterliligi aciklanamayan
noktalar saptanir. Gelisen teknolojik malzemeler
sayesinde kendilerinden emin olurlar.”
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OBA: “Benzer 6zelliklerinden vyola cikilir. Dis
gorunls, genleri, kromozom sayilari gibi bilgilere
bakilir.”

OAA:  “Tur
aralarinda

olduguna karar
ciftlestiklerinde

verebilmek igin
verimli doller

0OBB: “Bilim insanlari tirler arasindaki benzerliklerden
yola ¢ikmiglardir. Canlilarin kuyruklu olup olmadigina ya
da kanath, tlyli, suda ya da karada vyasayip
yasamadigina bakarak birbirleriyle kiyaslayarak hangi
tlire ait oldugunu belirleyebilirler. Ornegin, kiyaslayarak

g alinabiliyor ve neslin devamini saglaniyorsa tiirdir.  hangi tiire ait oldugunu belirleyebilirler. Ornegin,
E Bu Ozelliklerinden yararlanarak boyle bir tir tanimi kedigiller, yirticilar, tek cenekli bitkiler ¢ift ¢enekli
S yapilmustir.” bitkiler bu gibi canhlar farkh 6zelliklerine gére tlrlerine
¢ OP: “Tabii ki yapilan galismalar dogrultusunda  ayrilabilir.”
g bulunan kanunlara, yasalara gére yani bunlar  0S: “Emin olmak igin deneyler de gézlemlerle emin
g deliller oluyor. Mesela bezelyelerle caprazlama olmuglardir.  Laboratuvar  ortamlarinda  yapilan
O yoéntemiyle deneyler vyapiliyor. Sonra farkli  doéllenmeler veya dogal ortamda yapilan gozlemler
bitkilerle yapilip sonuglar karsilastiriliyor ve belli bir ~ sonucunda bu vyargiya ulasihir. Ornegin, at ve esek
tirin 6zellikleri ortaya gikiyor.” ciftlesmesi ile verimli déller elde edilmez. Ama kurt ile
kopek arasindaki ciftlesme ile verimli dol elde edilir.
Uzun sireli gozlemler ve takipler sonucunda 0zel
delillere ulasihyor.”
OAA: “Bir olayin birden ¢ok nedeni olabilir. Eger bir ~ OA: “Farkli diisiincelere sahip olup da ayni verilere
yasaya ulasmak icin teorilerden yola c¢ikilarak ulasmalarina ragmen farkh yargilar olusturmalarinin
ulasilabilir. iki farkl teorinin olmasi birden ¢ok sebebi farkli varsayimlar ({zerinde arastirmalarini
nedeni ve hipotezi beraberinde getirir.” yapmalandir. Bilim adami olmanin &zelliklerinden biri
de inanmalaridir.  Farkli  bilim adamlari  farkl
varsayimlara inanirlar ve c¢alismalarini bu cergevede
surddrdrler. Bu durum insanin maymundan gelmesi ve
= yaradilis teorisi arasindaki durum gibidir.”
g OR: “Her bilim adaminin kendi kisisel gérislerini
0 bilimsel bilgiye aktarmasi gibi bir olay s6z konusudur.
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Kullanilan veriler ve ulasilan ayni veriler bir sekilde fazla
sicaklik ve yok olus ile dinozorlarin kayboldugunu
soylemektedir. Bunun volkan ya da meteor olmasi bilim
insaninin duslncesidir. Bu olay denenemez ve o
zamana ait kanit ya da yasanmis hikaye anlatimi
bulunamaz bu olayin gergeklesmesi bir sekilde bilim
insanlarinca agiklanmaya g¢aligilmistir.”
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OM: “Bilim evrenseldir. Sosyal ve kiiltiirel degerler
bilimi etkilemeye calissa da evrenseldir. Ornegin;
yercekimi bir kdltar igin var olup farklh bir kaltar
icin yok olamaz.”

OT: “Bilim evrenseldir. Ciinkii gevre sartlarina gore
degisen bir bilim yoktur. Herkesin kabullendigi bir
bilim vardir. (evrensel gekim yasasi-yani yergekimi
buna 6rnek)”

OR: “Bilim evrenseldir bence ¢iinkii bilimsel olaylar
birgok farkh kaltir ve toplumdaki bilim adamlari
tarafindan incelenmektedir. Bilimsel olaylar her
zaman dogru oldugu ve ispatlarla ifade edildigi igin
her toplum tarafindan kabul edilmektedir.”

0G: “Bilim icinde bulundugumuz toplumdan
etkilenir. insanin icinde oldugu her sey onun
yasayisinin etkisindedir. Neyi merak ettigi bile
toplum yasayisina gore degisebilir. Bu da arayisini
arastirmayi etkiler. Kutuplarda yasayan insanlar
buzun yapisiyla ilgilenebilir. Buzlardan evler, aletler
yapabilir.”

Sosyal ve kiiltiirel degerlerin etkisi

0z: “Bilim gevresindeki sosyal ve kiiltiirel degerlerden
etkilenir. Clinkl bilim insanlar gelistirmek igin yasam
sartlarini  kolaylastirmak icin yapildigindan dolayi
gevreden etkilenir. Ornegin; Kopernik calismalarini
yasaminin sonlarina dogru yayinlamistir.  Clnki
kilisenin ve c¢evresinin tepkilerini bilmektedir. Bu
nedenle 6nsézinde yazdigl bilgilerin sadece felsefe
olarak dogru oldugunu belirtmistir. Yani g¢evrenin
tepkisini almak istememistir. Ayni duruma Galileo’yu
verebiliriz.”

0OBB: “Bilim, sosyal ve kiiltiirel degerlerden etkilenir.
Cevrenin baskisinda kalabilir. Sosyal ve kiiltirel
degerlerle olusan etkenler bilimi olumlu ya da olumsuz
etkileyebilir. Ornegin, 19. yy’de din ve bilim savas
icindeydi. Darwin’in evrim teorisine en buyiik tepki dini
cevrelerden geliyordu. Burada dinin bilimi etkilendigi
sonucuna ulasiriz.”

OM: “Bilim en bastaki yillarda aslinda sosyal ve kiiltiirel
degerlerden etkilenmistir. Ozellikle din konusunda
biiylk bir etkilenme s6z konusudur. Ornegin, Galileo
teleskop ile yaptigl gozlemlerde Jipiter, ay, diinyanin
giines etrafinda donmesi gibi ¢esitli yargilarda
bulunmustur. Fakat o zamanlarda kilise bunun kutsal
kitap Yesu’ya aykiri oldugunu soyleyerek 2 kere
mahkeme 6niine ¢ikarmigtir.”

OGA: “Evet kullaniyorlar. Rutherford ‘un Gziimlii
kek modeli, Newton’un yer ¢ekimi bulma asamasi,
Pisagor’un esegin sirtinda bagintisini bulmasi 6rnek
verilebilir.”

OM: “Bilim insanlari diger insanlardan farkli olarak
meraklari nedeniyle ve yeni bir bilgi yapma
istekleriyle hayal glict ve yaraticiliklarini kullanarak
bircok bulus ortaya koymustur. Bazen gozlem
yapamadiklari  durumlarda  hayal  guglerini
kullanarak nasil olmasi gerektiginden yola c¢ikarak
¢alismalarini sirdarar.”

Yaraticilik/Hayal giicii

OP: “Hayal giiciine dayalidir. Merak edilen bir sorunun
cevabini aslinda hipotez kurmadan 6nce hayal ederler.
Planlama ve diizenleme asamasinda yaraticiliklarini ve
hayal glglerini kullanirlar. Deney diizenegi kurma ve
yapilan deney sonucu ortaya ¢ikan sonug da aslinda
yaraticiliklarini - kullanir.  Einstein  miknatista olusan
manyetik alani hayal giicliyle kafasinda yaratmis ve
sonuca ulagsmistir.”

OBB: “Evet, bilim insanlari hayal giicii ve yaraticiklarini
kullanirlar. Boyle olmasa birgok yasa olusmazdi. Soyut
olan bir seyi kendi akilcihigini, yaraticiigini ve hayal
giglerini kullanarak deneyler ve arastirmalar yaparak
somut bir veriye, gercege dénistiirmislerdir. Ornegin,
Thomson atom modelinde, Gzimli keki soyut olan
atomun vyapisini gorsellestirerek somut bir bilgiye
dondstirmagstar.”

OH: “Kullaniyorlar. Her bilim insani merak ederek hayal
glicini  kullanarak c¢alismalar yapmistir.  Ornegin,
Newton’un bir agacin altinda otururken elmanin
kafasina diismesini merak etmesi gibi, Arsimet’in suyun
Uzerinde tasin nasil kalabildigini merak etmesi gibi.
Newton bu merakiyla yer ¢ekim kuvvetini, Arsimet’se
suyun kaldirma kuvvetini bulmustur.”

b) ADBD Deney Grubu Bulgulari

Acik duslindirici etkinliklerle desteklenen bilimin dogasi ve 6gretimi dersinin dncesi ve sonrasi
olarak katilimcilarin VNOS-C anketine verdikleri cevaplarin frekans dagilimlari asagida verilmistir (Tablo

a).
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E E ~ TE ] g g E -4
£ E_E &8 83 E x £%¢2
: S s 35 9 2 O 5 =2=£¥3
Bilesenler Zamanlama 3 o2 g > 3 g g 95 =3
2 >< m & g E S 5% =27
s ¥ & 5 5 3 ERE
8 8 8 §% 7
Yok 18 3 10 3 20 22 25 17 19
Uygulama 6ncesi Zayif 18 31 23 33 17 13 15 19 17
iddia Gugla 4 6 7 4 3 5 0 4 4
Yok 12 0 3 2 11 11 16 7 10
Uygulama sonrasi  Zayif 12 27 21 20 28 25 19 20 19
Gugla 16 13 16 18 1 4 5 13 11
Yok 36 23 25 34 32 30 38 31 31
Uygulama 6ncesi Zayif 3 14 13 5 4 9 2 9 9
- Glgli 0 3 2 1 4 1 0 0 0
Alal Yaratme Yok 15 2 7 12 22 14 23 14 20
Uygulama sonrasi  Zayif 23 33 26 20 18 25 17 22 17
Gugla 2 5 7 8 0 1 0 4 3
Yok 39 35 35 36 35 38 39 34 36
Uygulama 6ncesi Zayif 1 5 4 2 3 2 1 6 4
Veri Gugla 0 0 1 2 2 0 0 0 0
Yok 29 17 19 18 30 34 31 28 28
Uygulama sonrasi Zayif 11 22 18 16 10 5 9 11 11
Gugla 0 1 3 6 0 1 0 1 1
Yok 40 40 40 40 40 40 40 40 40
Uygulama 6ncesi Zayif 0 0 0 0 0 0 0 0 0
Destekleyici Gugla 0 0 0 0 0 0 0 0 0
Yok 40 40 40 40 40 40 40 40 40
Uygulama sonrasi  Zayif 0 0 0 0 0 0 0 0 0
Gugla 0 0 0 0 0 0 0 0 0
Yok 40 40 40 40 40 40 40 40 40
Uygulama 6ncesi Zayif 0 0 0 0 0 0 0 0 0
Ciiriiticler Guglu 0 0 0 0 0 0 0 0 0
Yok 40 40 40 40 40 40 40 40 40
Uygulama sonrasi Zayif 0 0 0 0 0 0 0 0 0
Guglu 0 0 0 0 0 0 0 0 0

Tablo 4 incelendiginde uygulama o6ncesinde Ogretmen adaylarinin blylk cogunlugunun zayif
argiiman kurabildikleri gorilirken, uygulama sonrasinda gigli argiimanlarin sayisindaki artisa ragmen
zayif argliman kurabilen katilimci sayisinin hala fazla oldugu goriilmektedir. Akil yliritme bileseni dikkate
alindiginda 6gretmen adaylarinin ¢ogunlugunun akil ylritmede basarisiz olduklari ancak uygulama
sonrasinda katilimcilarin yarisindan fazlasinin zayif akil yiritmeler yaptig belirlenmistir. Ogretmen
adaylarinin veri saglamada uygulama oOncesine gore cok fazla gelisim gosteremedikleri ancak veri
saglamada 6gretmen adaylarinin dértte birinin zayif veriler saglayabildigi belirlenmistir. Akil ylriitme ve
veri bilesenleri birlikte degerlendirildiginde, 6gretmen adaylarinin ¢ogunlugunun kanit saglamada

76



Emrah HIGDE, Hilal AKTAMIS — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 39-84

basarisiz olduklari ancak uygulama sonrasinda katilimcilarin yarisindan fazlasinin zayif kanitlar
saglayabildigi belirlenmistir. Destekleyici saglama ve ¢lritme yapmada ise 6gretmen adaylarinin
higbirinin gelisim gostermedigi bulunmustur. Bu frekans verilerini desteklemek icin asagida her bir anket
sorusuna yonelik alintilar yapilarak uygulama 6ncesi ve sonrasi olarak ayri sutunlar altinda verilmistir.

Ogretmen adaylarina ADBD egitimi 6ncesinde ve sonrasinda uygulanan bilimin dogasi gérisler
anketine iliskin katihmcilarin verdikleri cevaplardan dikkat c¢eken alintilar Tablo 5’te verilmistir.
Ogretmen adaylarinin 6n uygulamada bilimi diger arastirma alanlarindan farkli kilan nedir sorusuna
yonelik bilimin daha ¢ok deneye ve gbzleme dayali olmasi, degisken olmasi gibi cevaplar verilmistir.
Katilimcilarin gogunlugu bilimin gelismesi icin deneylere gerek oldugunu diisinmektedir. Bu iddialarini
da bilimin kanitlanabilirligi, denenebilirligi, gelisimi ve degisimi icin deneylere ihtiya¢ duyulmasiyla
desteklemislerdir. Ogretmen adaylarinin biiyiik bir kismi bilimsel teorilerin zamanla degisecegini
diisinmektedir. Bu iddialarini da bilimsel bilginin zamanin getirdigi teknolojik gelisimler ile degismesiyle
desteklemislerdir. Bazi olaylari tam olarak agiklayamadigi icin zamanla degisebilecegini ifade etmislerdir.
Ogretmen adaylarinin biiyiik bir kismi teori ve yasa arasinda fark oldugunu ifade etmektedir. Ogretmen
adaylarn teorilerin kesin olmadigi kanunlarin ise kesin bir bilgi oldugunu bu ylzden kanunlarin
gritilemeyecegini teorilerin ise zamanla ciiriitiilecegini diisinmektedirler. Ogretmen adaylari atom
hakkinda bilim insanlarinin nasil 6zel bilgiler kullandiklari ve atomun yapisi hakkinda nasil bu kadar emin
olduklarina iliskin soruya ise zamanla gelistirilen teoriler ve modellerin sonucunda yapilan deneylerle bu
bilgileri dogrulayan kanitlar kullandiklarini ifade etmislerdir. Ogretmen adaylar bir tiiriin ne olduguyla
ilgili 6zellikler hakkinda nasil emin olduklariyla ilgili soruya ise canlinin genlerini, verdigi yavrulari ve
yaptiklari deneyleri 6rnek gostererek bilim insanlarinin bir tir hakkinda nasil emin olduklarini
desteklemeye calismislardir. Ogretmen adaylari bilim insanlarinin ayni sonuglara ve ayni verilere bakarak
farkh sonuglara nasil ulastigina iliskin soruya genellikle cevap verememisler ve cevap veren katilimcilar
ise bilim insanin yasadigi kiiltiirden, ¢alisma ortamindan etkilendigini ifade etmislerdir. Ogretmen
adaylarinin ¢ogunlugu bilimin evrensel olup olmadigiyla ilgili bilimin evrensel oldugunu iddia
etmektedirler. Bunun yaninda az da olsa bilimin toplumun ve kiltirin degerlerinden etkilendigini ifade
etmislerdir. Ogretmen adaylari bilimde hayal giicii ve yaraticiligin hemen hemen her asamada etkin rol
oynadigini iddia etmislerdir.

Ogretmen adaylari uygulama sonrasindaki cevaplarinda bilimi diger arastirma alanlarindan farkl kilan
ozelliklerin bilimin din ve felsefe gibi s6zel alanlardaki gibi direkt kabul etmek yerine, deney ve arastirma
yaptigini ifade etmistir. Ogretmen adaylari bilimin gelismesi, gecerli ve giivenilir bilgi elde edilmesi igin
bilimin deneye ihtiya¢ duydugunu ifade etmislerdir. Blyik ¢ogunlugu da bilimsel deneylerden ve
buluslardan érnekler vererek bilimsel bilginin olusmasinda deneyin 6nemini desteklemeye calismislardir.
Ogretmen adaylari bilimsel teorilerin zamanla degisebilecegine dair iddialarda bulunmustur. Ogretmen
adaylarinin bir kismi bilimsel yasa ve teori arasindaki fark ile ilgili olarak, uygulamadan 6nce oldugu gibi
hala aralarinda hiyerarsik bir iliski oldugunu ve yasanin degistirilemez oldugunu ifade etmektedirler.
Ancak uygulamadan 6nceki cevaplarina gore uygulama sonrasi cevaplarinda 6gretmen adaylarinin bir
kismi genellikle degistirilemeyecegini ve yeni kanitlar 1siginda degisebilecegini sdylemistir. Ogretmen
adaylari tahmin, hipotez, deney ve goézlem sonuglarina dayanarak emin olabildikleri iddiasinda
bulunmusglardir. Ogretmen adaylari bilim insanlarinin tiirler hakkinda arastirma yaparken tirleri
gozlemlediklerini, turlerin benzeyen 6zelliklerini kullandiklarini ve bunlara dayali ¢ikarimlar ile tirler
hakkinda emin olabildiklerini ifade etmislerdir. Ayrica tirlerin ciftlestiklerinde verimli dol verip
verememe &zelliklerini dikkate aldiklarini sdylemislerdir. Ogretmen adaylari bilim insanlarinin ayni
verileri kullanarak farkl sonuglara ulasma durumlarini bilim insanlarinin 6nbilgileri arasindaki farktan,
her bireyin farkli hayal giiciine sahip olmasiyla agiklamaya calismislardir. Ogretmen adaylarinin
cogunlugu bilimsel bilginin sosyal ve kiltirel degerlerden ve icinde bulundugu toplumun felsefi ve dini
degerlerinden etkilendigini ifade etmislerdir. Ayrica bilimin hayal glici ve yaraticiliktan etkilendigini ifade
etmislerdir. Bu iddialarini agirhkli olarak Einstein ve Newton gibi bilim insanlarinin buluslarini ve icatlarini
kullanarak orneklendirmeye calismislardir. Asagida Tablo 5’de cevaplari dikkat ¢eken ve anlasilir olan
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ogrencilerin uygulama 6ncesi ve sonrasi gorusleri verilmistir.

Tablo 5.

ADBD Grubu Ogrencilerinin Uygulama Oncesi ve Sonrasi Gériislerinden Alintilar

Bilimsel Girigim

Uygulama oncesi goriigler

EE: “Bilim, gozlem ve gozleme dayali akil ylritme
yoluyla diinyaya iliskin olaylari birbirine baglayan
yasalari bulma c¢abalaridir. Diger arastirmalardan
ayiran en buyik 6zelliklerden biri deneye ve gézleme
dayali olmasidir. Yani yaparak ve yasayarak edilen
bilgilerdir ve bilim strekli degisen bir kavramdir.”

FO: “Arastirma yaparak olaylarin neden sonug iliskisi
arastiran,  ¢oziimler  lreten, dogayr ¢evreyi
anlamamizi saglayan bilgilerin toplamidir. Bilimi farkh
yapan sey gozlem ve deneylerle bilginin
toplanmasidir.”

Uygulama sonrasi goriisler

H:  “Bilim, insanlarin  dogayi, cevrelerini
gozlemlemeleri sonucunda kabul goren diisiincelere
aykir bir bakis agisiyla yaklasimlari sonucu olugan
bir stregtir. Bir fizik bilimiyle, din bilimi farkhdir.
Fizik¢i bir olayr dogrudan kabul etmez. O konuda
deneyler ve arastirmalar yapar. Din biliminde
deneye tabii olmayacak bazi kesin yargilar vardir.”
S: “Bilim; merak ile olgularin arastirilmasi, insanlik
hayatini kolaylastirmak igin yapilan birgok konuyu
iceren bir daldir. Bu olgular arastirilirken gesitli
deney ve gozlemlerden yararlanilir. Bir fizik dalini
felsefe veya din dalindan farkl yapan sey deneylere
dayanmasidir.”

Deney ve Bilimdeki Anlami

EK: “Clinkl bilimsel bilginin gelismesi icin deneylere
ihtiyac vardir. Ornegin, Macellan Diinya’nin yuvarlak
oldugunu deneyerek kanitlamistir. Newton basina
elma dustiginde yeni bir dizi deney yaparak bu
disuncesini kanitlamistir.”

MU: “Deneylere ihtiyag vardir. Bilimsel arastirmalarin
gelisebilmesi igin deneyler yapilir. Deneyler olmazsa
kesin gorugsler olmaz. Ay’a gitmek mesela denemeden
bilinemez.”

C: “Bilimsel bilginin gelismesi icin deneylere ihtiyag
vardir. Clnku bilimsel bilgi olmasi igin gegerli ve
guvenilir bilgiler olmahdir. Gegerli ve guvenilir bilgiler
gozlemler vyoluyla kesin  bir sekilde elde
edemeyecegimiz icin deneylere ihtiyag vardir.”

EK: “Bilimsel bilginin gelismesi deneye ihtiyac duyar.
Clinki Newton elmanin dugusiinden sonra cismin
yere dismesini yiikseklikle ilgili olup olmadigini
arastirmis. Daha sonra baska bir bilim insani kilin
icerisine kursun topu farkli yiksekliklerden birakarak
bunu kanitlamigtir.”

Degisebilirlik

EE: “Evet bilimsel teoriler degisebilir. Clnki bilim
surekli degisen bir kavramdir. Teknoloji ilerledikce
insanlar daha ©nceden kabul edilen teorileri
incelediginde aslinda 6yle olmadigi fark edebilirler.
Boylelikle teoriler degisebilir.”

DK: “Teoriler yasalar gibi degistirilemez degildir.
Gegerliligi vardir ama tam olarak agiklayamadigi
durumlarda vardir. Kuantum teorisini 6grenmek igin
¢aba harcariz. Cunkl ulagilamayan daha ¢ok sey
vardir, madde o boyutta farkh  sekilde
davranmaktadir. Teoriler curutilebilir, gelistirilebilir
de.”

CK: “Bilim insanlari bilimsel bir teori gelistirdikten
sonra teorileri degisebilir. Gezegenlerin sayisi 7 iken
6 oldu. Buradaki teori degisti. Clink teorilerin ortaya
atildigi zaman yapilan gézlemler veya galismalar tam
olarak kesinlesmemis olabilir. Ama glnimuzdeki
bilim insanlari bunlari daha hassas araglarla yaparak
kanitlamis olabilirler.”

HY: “Bilimsel teori, baska gegerliligi ylksek kanitlarla
degistirilebilir. Evrim teorisi gegerliligi kanitlanmig
gibi goziikse de yapilan arastirmalarla degisebilir.
Ornegin, Dinya’nin yuvarlak bir tepsi gibi oldugu
teorisi degismistir.”

Teoriler ve Yasalar
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ZG: “Teori degisebilir fakat yasa kabul edilmistir.
Ornegin, Evrim teorisi siirekli degiskenlik gosterirken
Newton’un yergekimi kanunu kabul edilmistir.”

BP: “Bilimsel yasa kesin olarak ispatlanmig teorisi ise
heniiz kanitlanmamis bilimsel derlemedir. Ornegin
yver c¢ekim kanunu, Newton hareket kanunu, o6zel
gorelilik kurami ve evrim teorisi Ornek olarak
verilebilir.”

BP: “Evet vardir. Evrim teorisi kanitlanmamis ve hala
tartisma halinde olan bir konudur. Kepler yasasi ise
dinyanin hareketiyle ilgili kanitlanmis bir bilgi olup
herkes tarafindan kabul gérmustir.”

FO: “Her ikisi de degisebilir. Yasa degismez diye
bilinir. Fakat yeni bilgilerle bunlar degisebilir.
Newton’un birinci yasasi ve atom teorisi buna
ornektir.”

DK: “Evet fark vardir. Bilimsel bir yasa genellikle
degismez. Ornegin Newton’un hareket kanunlari her
zaman her kosulda kesindir. Bilimsel bir teori
gelistirilebildigi gibi curitilebilir. Ornegin, 151k hizini
gegen bir parcacigin bulundugu séylemiyiz.”
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DK: “Bilim insanlari atomun yapisi hakkinda karar
verirken bircok ¢alismalar yapmislardir ve bu
c¢alismalar hep bir asamali sekilde ilerlemistir.
Onceleri bos bir kiireye benzetilen atom Gziimlii kek
modeli glines sistemi modeline de benzetilmistir.
Yapilan her bir calisma atom hakkindaki bilimsel

HY: “Bilimsel olarak 6ne siirllen teorileri deneyler ve
gozlemler yaparak bilimsel bir yasaya getirmislerdir.
Tabii bu 6neri kendileri arasinda yaptiklari deneyler

soncunda olusmustur. Bu kadar emin
olabilmektedir. Proton ve nétronlarin merkezdeki bir
cekirdek bir c¢ekirdek ile etrafindan dolasan

gelismedigi icin bu farkhlklar olmaktadir. Kesin

sonuglar, kanitlar eskisi kadar iyi degildir.”

E bilginin gelismesine katkida bulunmustur. Maddelerin  elektronlarin olustugu bilgileri kullanmislardir.”
§ ozel durumlarinda yararlanilarak calismalar  TA: “Yaptiklari deneyler, varsayimlar, gozlemler,
< Yapimistir.” kurduklari hipotezler sayesinde emin
E Y: “Atomun vyapisi ile ilgili uzun yillar boyunca olabilmektedirler. Sonugta ellerinde somut bilgiler
E arastirmalar yapilmigtir. Atomun yapisi tahmin ile  vardir. Dogru veya vyanlis ispat etme sanslari
ortaya ¢ikmistir. En basta bilim adamlari elektronlarin ~ bulunmaktadir.”
hareketli olabileceklerini hayal ederek baslamis daha
sonra deneylerle bunu desteklemistir. Bilim adamlari
atomun seklini proton, notron ve elektronlarin
yuklerinden dolayi bulmuslardir. Bu taneciklerin
hareketlerinden yola ¢ikmislardir.”
DK: “Bilim insanlari bu konuda go6zlemler yapip YY: “Bunu hayvanlari ¢iftlestirerek 6grenmis
ciftlesen grubun verimli dol verdigini diger grubun ise  olabilirler. ClinkQ tirler kendi aralarinda verimli dol
vermedigini  gormuglerdir.  Yapilan  g¢alismalar  aligverisi yapabilirler. At ve esek birbirinden ayri
sonucunda ¢ikan durumlara goére yorumlamiglardir.  tirlerdir ve ciftlestiklerinde dogan canh katirdir.
§ Karar verirken canlinin yapisini, genlerini ve verdigi  Katir kisir bir hayvandir. Burada verimli dol alisverisi
a‘:_“ dollerden yararlanmislardir.” olmamistir. Bilim adamlari mantik ve bir dizi
'ﬁ: CS: “Deneyler yapmislardir. Ornegin, esek ile ata ayni  deneyler tiir kavramini agiklamistir.”
E tir kabul ederek cgiftlestiklerinde meydana gelen  BK: “Verimli dolleri hangi tlrlerin verdigi birgok
% yavru verimsiz oldugunu gozlemleriz. Bilim adamlari  deneyle 06grenilmeye c¢alsilmistir ve bu sekilde
8 da varsayimlardan denemelerden yola gikiyor.” birbirine benzer organizmalarin ancak kendi
turleriyle verimli dél verecekleri anlasiimistir. Batin
organizmalarin gen haritalarina bakilarak ozellikleri
ortaya cikarilabilir ve hangi tiriin hangi tiirle verimli
dol verdigi sonucuna varilabilir.”
AE: “Bilim insanlarinin farkh teorileri oldugunu YY: “Ozellikle herkesin tahmini ve hayal giici
sdyleyebiliriz. Hipotezlerin ayni verilere ulasip farkli  birbirinden farkhidir. iki grupta da farkli &ngoriiler
sonuglarin olusmasi bu bilim adamlarinin yasadiklari  mevcuttur. iki hipotez de dinozorlarin Diinya’dan
yer, kiltiir, calisma ortami, diisiince tarzinda bagh  nasil yok oldugunu ifade etmektedir.”
+ olabilir.” TA: “Yorumlamalardan dolayr farkhliklar olusur.
% SA: “Clnkd herkesin disindigiu elde etmek igin  Sonugta bu fikirleri ortaya atan bilim insanlarinin
6‘5 ugrastigi fikir farkhdir ve kesin eskiden bilim bu kadar  duslince ve yorumlama yetenekleri birbirlerinden

farkhdir. Yine bulunduklari ortam ve sartlarda bunda
etkilidir. Kimisi fikrini rahat bir ortamda ortaya
atabilirken kimisi ise belirli otoriteye baglh olarak
kalmak zorunda kaldigi igin (orta ¢ag zamanindaki
bilim) bu tarz dislinceler ortaya atabilir.”
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Sosyal ve kiiltiirel degerlerin etkisi

Yaraticilik/Hayal giicii

SB: “Aslinda her ikisi de yansitiyor. Yani sosyal ve
kaltirel degerleri de vyansitiyor. Dolayisiyla bilim
insanin kiltlrini sosyal yapisini da kendine gore

A: “Bilim, sosyal ve kdltlirel c¢evreden etkilenir.
Clnku karanlik ¢ag Avrupa’da bilimsel galismalar ile
o zamandaki islamiyet’in oldugu yerlerde bilimin

sekillendirilebilir. Bilim evrensel olmalidir. Tamamen  etkileri  birbirinden farklidir. Karanhk Cagda
sosyokiiltiirel yapiya baglanmakta dogru degildir. Her  Avrupa’da bilim adina gelismeler olmazken Arap ve
toplumun kultiirG sosyal yapisi farkl olabilir. Ama  Turk asilli  bilim adamlari  bilim  alaninda
bilim konusunda herkes ayni yerde birlesebilir. Ciinkii  gelismislerdir.  Ayrica kilise baskisi da bilimi
bilim kanitlara ve gercgeklere dayahdir.” etkilemistir.”

BP: “Sosyal ve kiltirel degerlerden etkilenir. Bilim
1Isiginda uzak kesimlerde bilim hurafeden baska bir
ugras olmadigl gorist  hakimdir. Bu ise bilimin
kabullenilmesinin yerinde gelismesini engeller.”

AY: “Evet bilim insanlari hayal gilicu ve yaraticiliklarini
her asamada kullanirlar. Bilim insanlar etrafindaki
cisimleri merak eden arastirmaya karar verir. Bunun
lizerine yaratici dlstnerek deneyi tasarlar. Buna
uygun olarak verileri toplayarak deneyi
gerceklestirirler. ClnklU hayal glci olmasa nasil bir
yol ile merakini gidereceklerini bilmezler. Yapilan
deneylerin temelinde yaraticilik vardir.”

CS: “Bilim insani merakhdir. Hayal eder. Evet, hayal
gict ve vyaraticiklarini kullaniyor. Mesela glnesi
gérmeden yapisini hayal etmiglerdir. Haya guglerini
planlama asamasinda daha ¢ok kullanirlar.”

S: “Bilim fen ve biyoloji tip alaninda sosyal ve
kiltirel olanlari yansitmaz. Clinki sosyal ve kdlturel
ortami farkh iki yerde deney yapildiginda ikisi de
ayni sonucu verir. Fakat felsefe din alanindan
etkilenmektedir. Bilim evrenseldir. Herkes
tarafindan ayni yargilar kabul edilmektedir.”

YA: “Evet, bilim insanlari hipotez kurma ve butiin
asamalarda hayal giict ve yaraticiliklarini kullanirlar.
Yaraticiliklari ile problem ¢6zmeye yarayan deneyler
tasarlar. Einstein, kendini bir 1sik demetine binerse
ne hizla gidecegini hayal etmeseydi isik hizini
bulamazdi.”

SB: “Evet hayal guglerini kullanmak zorundadirlar.
Clnkl biz gelecegi 6grenmek icin gecmise bakip
gelecegi hayal etmemiz lazim. Ornegin, Einstein
sunu diyor “mantik bizi A’dan B’ye gotirir, hayaller
bizi her yere gotirir” 1s1gin hangi tirden oldugunu
anlamak igin 15181n nasil bir yapiya sahip oldugunu

hayal etmek gerekir.”

Sonug, Tartisma ve Oneriler

Arglimantasyon fen siniflarindaki séylemlerin analiz ve yorumlanmasinin etkili bir yolu olarak
gorulmektedir. Derslerde bilimsel argimantasyonun kullanilmasi 6grencilerin ve 6gretmenlerin bilimsel
bilgi iddialarini degerlendirmesi ve olusturmasina yardimci olur (Duschl, 2007). Benzer sekilde bu
calismada 6gretmen adaylarinin bilimin dogasina yonelik gorislerini ifade ettikleri yazili arglimanlarini
nasil olusturduklari ve aldiklari farkli bilimin dogasi 6gretimlerinin kavramsal anlamalarina nasil yansidigl
incelenmistir. Ogretmen adaylarinin bilimin dogasina iliskin gérislerini ifade etmek icin olusturduklari
yazii argimanlar Tirkce arglimantasyon modeli (Aktamis & Higde, 2015) temel alinarak
degerlendirilmistir. Clinkii deney grubundaki 6gretmen adaylari ders siirecinde bu model temel alinarak
bilimin dogasina iliskin argiimantasyon destekli agik duslindirict bilimin dogasi 0Ogretimine
katilmiglardir.

Ogretmen adaylarinin bilimin dogasina yonelik gorislerini ifade ettikleri yazili argiimanlari iddia,
kanit (veri ve akil yiiriitme), destekleyici ve ciriitiici bilesenleri bakimindan incelenmistir. Ogretmen
adaylarinin uygulama oncesinde bilimin dogasina yonelik yazili arglimanlarinin zayif oldugu ancak
uygulama sonrasinda glicli argiman kurma becerisi gelisen bircok 0Ogretmen adayr oldugu
gorilmektedir. Bu sonucun yalnizca 6gretmen adaylarinin arglimantasyon destekli bir 6gretime katilarak
glcli argiimantasyon kurmayi 6grenmeleriyle degil bilimin dogasi hakkindaki epistemolojik bilgilerinin
gelismesiyle iliskili oldugu birgok arastirmaci tarafindan ifade edilmistir (Bell & Lederman, 2003;
Sandoval, 2003; McDonald, 2010).

ADADBD egitimi alan 6gretmen adaylarinin uygulama 6ncesinde iddialari icin kanit saglayamadiklari
ama uygulama sonrasinda katilimcilarin yarisindan fazlasinin gii¢lii kanitlar olusturabildigi, sadece az
sayida katilmcinin kanit saglayamadigi gorilmektedir. ADBD etkinliklerine katilan katilimcilarin ise
genellikle zayif kanitlar saglayabildikleri gorilmektedir.

Ogretmen adaylarinin akil yiiritme becerilerini kullanarak uygun verileri kanit olarak sunmada
80



Emrah HIGDE, Hilal AKTAMIS — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 39-84

aldiklari agik distndiriici argimantasyon destekli ve sadece agik dislindiriici bilimin dogasi
Ogretiminin etkili oldugu gorilmustiir. Argimantasyon destekli egitim alan gruptaki katilimcilarin gugli
kanitlar saglarken diger gruptakilerin zayif kanitlar sunmus olmasi argiimantasyon destekli egitim
alanlarin agik dustindirtct yaklasimdan ve bilim tarihi iceren 6rneklerden etkilenmis olabilecegi
soylenebilir. Clnki argiimantasyon destekli egitim alan gruptakilerin daha fazla ve bilim tarihine
dayanan cesitli kanitlar saglayabildigi ve kanitlarini zenginlestirdigi goriilmektedir. Ek olarak agik
distndirtci yaklasimin uygulanmasi ve bilimin tarihi ile ilgili konularda bilimin gelisiminin nasil
oldugunun tarihteki bilimsel olaylarla birlikte ele alinmasinin kanit kullanmay: gelistirdigi ancak kullanilan
kanitlarin istenen seviyede olmadigi gorlilmektedir. Buna paralel olarak McDonald (2010) yaptig
¢alismada o6gretmen adaylarinin agik dusiundiricu bilim dogasi ve argliimantasyon 0Ogretiminin
sonucunda uygun verileri kullanarak kanit saglayabildiklerini ortaya ¢ikarmistir.

Argiimantasyon destekli egitim alanlarin sadece acik disiindirici bilimin dogasi dersi alanlara gore
daha fazla gicli veri saglayabildikleri ve agik dustndirici bilimin dogasi egitimi alanlarin ¢ok azinin
gelisim gostererek zayif veri saglayabildigi gorilmektedir. Argiimantasyon destekli gruptakilerin glicli
veriler sunmadaki gelisimleri bilim tarihindeki ornekleri ve deneysel verileri uygun sekilde kendi
iddialarini desteklemek igin kullanabilmeleriyle agiklanabilmektedir. Bilimin dogasina yonelik veri
saglayabilmeleri uygulamada katildiklari argiimantasyon destekli etkinliklerde bilim tarihinden ve
bilimsel bilginin olusumuyla ilgili 6rnekler hakkinda bilgilerinin gelismesi ile bagdastirilabilir (Sandoval,
2003). Ayrica 6gretmen adaylarinin sagladiklari verilerin ¢ogunda katildiklari uygulamada 6grendikleri
ornekleri kullanmalari gosterilebilir (Khishfe, 2014).

Destekleyici saglamada arglimantasyon destekli egitim alan 6gretmen adaylarinin ¢ok az gelisim
gosterirken ADBD alan katilimcilar higbir gelisim gosterememistir. Clrltict olusturmada da her iki
gruptakilerin higbir gelisim gosteremedikleri gorilmustir. Bunun sebebi olarak 6gretmen adaylarinin
argimantasyon destekli bir derse ilk kez katilmalari, yazili argimantasyonda ciritlici saglamanin zor
olmasi, 6grencilerin argimantasyon hakkindaki 6n 6grenmelerinin olmayisi, destekleyici ve ¢liriitlict
saglayacak kadar bilimin dogasina yonelik bilgilerinin gelismis olmamasi olabilir (Kelly ve dig., 2008). Ek
olarak 6gretmenlerin fen siniflarinda argiimantasyon uygulama deneyimlerinin eksikligi ve pedagojik
olarak arglimantasyon uygulama becerilerinin eksikligi olarak gérilmektedir (Driver, Newton & Osborne,
2000). Alan yazina bakildiginda bircok ¢alismada 6gretmen adaylari ve 6grencilerin bilimsel konulara
farkh acilardan ve coklu bakis agisiyla bakmalarinin gerekliligine vurgu yapilmistir (Yang & Anderson,
2003). Ancak yapilan ¢alismalarin sonuglari bu galisma sonuglariyla tutarli sekilde 6gretmen adayi ve
ogrencilerin bilimsel konulari farkli agilardan degerlendirmedeki eksikliklerinden dolay ileri seviyede
argiman kuramadiklari ve akil yliritme yapamadiklarini géstermektedir (Demircioglu & Ugar, 2014). Bu
calismanin bulgular 1siginda fen bilgisi 6gretmen adaylarinin ADADBD 6gretimi almalarinin bilimin
dogasina yonelik yazili arglimanlarini Ust derece olmasa da orta seviyede gelistirdigi gorilmektedir.
Benzer sekilde okullarda argimantasyon kalitesinin artirilmasina yonelik yapilan iki buguk yillik proje
calismasinda 6gretmenlerin orta diizeyde argiimantasyon gelistirebildikleri gérilmustir (Erduran, Simon
& Osborne, 2004). Bu proje galismasinin siiresi ile ADADBD calismasinin sireleri karsilastirildiginda
O0gretmen adaylariyla yapilan ADADBD 6gretiminin Ug¢ ay gibi kisa bir siire iginde gerceklesmis olmasi
dnemli bir kisitlama olarak goriilebilir. Ogretmen adaylarinin {ist derecede vyani gelistirdikleri
arglimanlara daha fazla destekleyici saglayabilmeleri ve ¢lritme bilesenlerini de kullanabilmeleri igin
bilime yonelik kavramsal ve epistemik bakis agilarini gelistiren, bilimin dogasina yonelik Ust bilissel
farkindaliklarini artiran etkinliklere katilmalari dnerilmektedir. Ogretmen adaylarina bilimin dogasina
yonelik direkt sorular yerine arglimantasyon bilesenlerini ayirt edebilecekleri ve nasil bu bilesenleri
kullanabileceklerini 6rnekleyen hazir bilesenlerin (iddia, veri, kanit, destekleyici ve c¢iritme) verildigi
etkinlikler uygulanarak arglimantasyonda bilimin dogasina yonelik gorislerini gerekcelendirmelerine
yardimci olunabilir. Ogretmen adaylariyla yapilan bu galisma ortaokul ve lise seviyesindeki dgrenciler ile
de test edilebilir. Bu ¢alisma bilimin dogasi ve arglimantasyonun bir arada calisildigi ¢alismalar igin
deneysel bir destek saglarken, gercekten 6gretmen adaylarinin kendi siniflarinda bilimin dogasi ve
argiimantasyonu nasil uyguladiklarina yonelik calismalarin yapilmasi dnerilmektedir.
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haritasi ortaya konulmustur.

Introduction

Teachers are the most important element of the education system that affects the society. Due to
their roles and responsibilities such as integrating with the society, being a leader in the society;
teachers should receive necessary training that empowers these qualities before they begin their
profession. It is also essential that they acquire enough experience during these trainings (Cetin &
Sénmez, 2009). Community Service Practices Course (CSPC), which is a mandatory course taught in the
departments of education throughout the universities in Turkey, is a medium in which teachers can
acquire these experiences (Gokge, 2012). Similar practices also exist in various other countries and these
courses are not only conducted within the scope of teacher education (Beldag, Yaylaci, Gok & ipek,
2015). For example, there is a program named Service-Learning in the United States that include all
students from K-12 to university (Barton, 2000). Service Learning is based on the importance of
“experience” as given by John Dewey (Giles & Eyler, 1994; You & Rud, 2010). Within the scope of
teacher education, Service Learning is regarded as acquiring experience on complex social problems,
developing social skills, and familiarizing with social culture and values by pre-service and in-service
teachers (Barton, 2000).

CSPC includes participation as speakers or organizers in scientific events such as seminars, panels
etc. about the importance of community service, determining the social problems, designing projects for
the purpose of solving these problems, and social issues (Council of Higher Education [CoHH], 2006).
This course aims not only to increase the knowledge of future teachers about social issues, but also to
ensure they realize the importance of their profession for social development (Gékge, 2012). In addition,
acquiring basic knowledge and skills on how to actualize the community service practices with their
students while performing their future professions are also part of the goals of the course (Kiigiikoglu,
2012; Ozdemir & Tokcan, 2010).

In order to achieve the goals set by CSPC, the course plans should have an institutionalized structure,
implementation and evaluation processes should be organized in accordance with educational
programs, and the education environment should be arranged to have multi-stakeholder nature as
much as possible (Kiiglikoglu, 2012). Some researchers point out to several issues such as planning CSPC,
determining the scope, scheduling, and the faculty not being able to provide sufficient guidance
(Arcagok & Sahin, 2013; Gokge, 2011; Klgukoglu, Korkmaz, Kése & Tasgin, 2014). In order to address
these issues and achieve the goals of the course, it is vital that the course is well planned and practices
with predictable possible outcomes are implemented. There are examples in the literature that
determine the opinions of pre-service teachers towards CSPC (Arcagok & Sahin, 2013; Cetin & S6nmez,
2009; Gokge, 2011; S6nmez, 2010), and that evaluates the course in light of these opinions (Eksi &
Cinoglu, 2012; Kesten, 2012; Ozdemir & Tokcan, 2010). The impact of implementations within the scope
of CSPC on both the pre-service teachers and the target groups which the service is provided should also
be investigated. In this respect, revealing the impact of implementations within the scope of CSPC will
guide all stakeholders in planning the future implementations.

Implementations within the scope of CSPC start with correct planning and determination of suitable
subjects. Subjects such as supporting groups with disadvantage, protecting the environment and
product quality can be included within the scope of this course (Yilmaz, 2011). Moreover, additional
activities are also carried out such as working together with social service organizations, physically
improving various organizations, raising environment and gender awareness (Yilmaz, 2011). A close
examination of these activities reveals that they have the goal to generate solutions for social issues.
Generally, these kinds of social issues should be handled socio-scientifically (Topgu, 2015), because
socio-scientific issues can be resolved by applying knowledge and skills from different disciplines
together. For this purpose, in line with the aims of the course, socio-scientific based learning

86



Funda AYDIN GUC et al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 85-133

environments in which the pre-service teachers and target groups can acquire the knowledge and skills
from related disciplines can be established within the scope of CSPC.

Close examination of educational programs also reveal that environment issues are some of the
most frequently encountered socio-scientific issues. Raising individuals who are aware of environmental
problems and who act against these problems is highly important for the society (Sahin, Cerrah, Saka &
Sahin, 2004). In this respect, pre-service teachers can take active parts in resolving the environmental
issues within the scope of CSPC (Gokge, 2012). Environmental issues span a variety of issues that are
encountered within the century we live in such as global warming, climate change, preservation of
biological diversity, protecting the health of living beings, and soil, water and air pollution.

There are numerous studies in the literature about the environmental issues. However, it is apparent
that these studies generally investigate knowledge, awareness and attitude towards environmental
issues (Kokliikaya & Yildirim, 2016; Oztiirk, 2002; Sahin, 2013; Sahin, Ertepinar & Tekstz, 2012), and
opinions of individuals educated in various different disciplines are considered in approaching these
issues (Demirkaya, 2006; Secgin, Yalva¢ & Cetin, 2010; Selvi & Yildiz, 2009). This is because
environmental science is classified as an interdisciplinary field, rather than a discipline on its own
(Demirkaya, 2006; Yilmaz, Morgil, Aktug & Gobekli, 2002). Air pollution is also an issue that can be
resolved by using knowledge and skills from various disciplines together (Uzgéren & Yiicel, 1999). This
work presents an interdisciplinary project with the theme of air pollution that has been implemented
within the scope of CSPC. Before commencing with presenting the project, it is highly helpful to provide
a summary of interdisciplinary approach.

Interdisciplinary Approach

Interdisciplinary approach is a perspective and educational approach where methods from multiple
disciplines are deliberately utilized together in order to investigate a theme, problem, issue or event
(Jacobs, 1989). Since it correlates and incorporates multiple disciplines under a theme, it is also called
thematic approach (isler, 2004).

There are numerous concepts regarding the use of interdisciplinary approach in learning/ teaching
environments such as cooperative, complementary, mixed, integral, participative, system oriented,
problem oriented, holistic, multidisciplinary, interdisciplinary and transdisciplinary (Tress, Tress & Fry,
2005). Smith (2006) associates this diversity of concepts to the individual/educator who takes on the
approach and who incorporates the disciplines. Although this situation implies that a different concept
can be described for each different implementation, it is apparent that many researchers resort to
classification of these concepts (Drake & Burns, 2004; Fogarty, 1991; Lederman & Niess, 1997; Petrie,
1992). Most of the classifications used in education include multidisciplinary, interdisciplinary and
transdisciplinary approaches.

In the multidisciplinary approach, different disciplines/courses are treated separately with different
focus point within the same theme, and knowledge and methods from these disciplines are brought
together under this theme (Drake & Burns, 2004; Grady, 1994). Hence, the focus points chosen in order
for the discipline to be learned constitute the theme. Here, while the essential point is learning the
discipline, the theme acts as the context in which the disciplines can be learned.

Interdisciplinary approach is the approach where different disciplines and focus points appropriate
for disciplines are considered together by way of generating new knowledge or creating cross links, in
order for a theme to be learned (Grady, 1994; Tress, Tress & Fry, 2005, 2007). In this approach, while
the essential point is learning the theme, the disciplines have assistive role in understanding different
aspects of the theme.

Transdisciplinary approach involves the handling of a specific theme with the participation and
viewpoints of various institutes or organizations (e.g. administrators, user groups, general public, etc.) of
different disciplines associated with that theme (Tress, Tress & Fry, 2006).
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Lederman and Niess (1997) use the soup analogy when explaining the difference between
interdisciplinary approach and multidisciplinary approach. According to the researchers,
multidisciplinary approach resembles “the chicken soup” which is heterogeneous in nature, and the
interdisciplinary approach resembles “the tomato soup” where the contents (disciplines) have a
homogeneous structure that cannot be distinguished from each other. When a theme is handled with
the multidisciplinary approach, it is taught in separate courses independent from each other, and
goals/gains of each course are determined separately. On the other hand, when a theme is handled with
interdisciplinary approach, it is handled based on the gains of the disciplines/courses associated with the
focus points for learning the said theme, and hence the disciplines are not treated separately. Finally,
transdisciplinary approach resembles interdisciplinary approach in this respect. The main difference
between these two approaches is that in transdisciplinary approach, the theme in question is adapted to
real life, and a product is put forth accordingly.

The Importance and the Aim of the Project

Various studies indicate that students and teachers have low level of knowledge on the subject of air
pollution and lack the scientific perspective (Boyes, Stanisstreet & Yeung 2004; Darg¢in & Sert-Cibik,
2009; Thornber, Stanisstreet & Boyes, 1999). However, increasing the level of knowledge and awareness
of individuals is highly essential for the solution of problems related to air pollution (Demirbas & Pektas,
2009). Teachers have the most responsibility after the families, about raising the individuals in the
society. Therefore, teachers should be able to determine the problems related to socio-scientific issues,
and be able to raise individuals with awareness by organizing activities to increase the consciousness of
the people (Seggin, Yalvag & Cetin, 2010). In this respect, it is important that activities with community
service contents are included in the education of teachers, and the pre-service teachers acquire
experience on community service. Hence, it is thought that when they become teachers, they can be
ready to determine the problems in the school and its surrounding environment, and take the necessary
actions in order to solve these problems by making use of their existing experiences.

In order for the studies on socio-scientific issues such as air pollution to transcend the act of only
providing information and to be handled with the aspect of raising awareness, activities involving
implementations should be carried out (Onal & Giingdrdii, 2008). In order to achieve this goal, it is
important to design learning environments where the pre-service teachers can gain experience on how
to handle the socio-scientific issues with interdisciplinary approach. One of the courses where these
learning environments can be designed is CSPC which has objectives such as “identify current problems
of the society and prepare projects to solve” and “to gain basic knowledge and skills for the
implementation of community service work in schools” (CoHE, 2006).

In this project, the pre-service teachers are considered to gain professional experience about air
pollution awareness, as well as interdisciplinary education. It is essential that the pre-service teachers
raise awareness in their future students by utilizing these gains they acquire. It is hoped that the
activities performed within the scope of this project not only enable raising awareness in the students
but also in larger groups with a flow from the students to their families and from the families to the
community. In this respect, the pre-teachers are provided an opportunity to transfer the knowledge and
awareness they gain to their prospective students within the scope of the project that aims to create
suitable contents in accordance with the objectives of CSPC. Hence it is important that the impact of the
activities carried out under the scope of the project is investigated for both the students and the pre-
service students. Moreover, this study is considered to provide guidance for the academics that will
develop contents for CSPC and for teachers and faculty members who will conduct community services
or teach courses with the interdisciplinary approach. In this context, the purpose of this research is to
introduce an interdisciplinary project that is organized and applied about air pollution in CSPC.
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Project Design, Development and Implementation Process

The flowchart that indicates the process followed for the design, development and implementation
of the project, and the activities conducted for each step of the process is presented in Figure 1.

FProject Design

., - Y
\\‘\\ ‘,x’/ sdetermining the air pollution awareness of elementary school students and pre-service
N teachers
Determintation of #| sdetermining the focal points for raising air pollution awareness

needs A

\\ // sdetermining which disciplines are realted to the focal points
\\ // sdetermining the best discipline for each focal point
\\// sdetermining the suitable order for the focal points and disciplines )

Content design

Pilot Application (Project Development)

-
\.\\ ////
\\ // *Air pollution awareness questionnaire
S s KWL form
Applying
pre-tests =4
*all pre-service teachers conducting pre-studies about zir pollution -"\__

spre-service teachers being divided inta groups, and determining the focal points and
disciplines for each group

sgroups coming together with the discipline experts and the experts introducingthe
focal points to the groups

sthe groups investigating the relations between the disciplines and the focal points

CsPC sdetermining the gains for each discipline and developing according course plans
ssharingand discussing the course plans with other groups |
sfinalizingthe course plans __,,;"
+»applying pre-tests to elementary school students (air pollution awareness

questionnaire)
simplementing the course plans in elementary schools in accordance with the
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Community Service +zpplying post-tests to elementary school students (air pollution awareness
guestionnaire) J
-
™,
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Aupwﬁwg e
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Actual Application
*makingthe necessaryarrangements according tothe results of the pilotapplication
sconducting the interdisciplinary CSPC course within the scope of the actual application
+evaluation of the actual application
Actual
application

Figure 1.The flowchart indicating the activities conducted during the design and implementation of the
project

As seen in Figure 1, the need analysis was conducted primarily to determine the current awareness
of students and pre-service teachers about air pollution and the awareness that needs to be improved.
Following this analysis, an interdisciplinary approach is adopted and a learning environment is designed.
The pilot implementation of the designed learning environment was evaluated by comparing the pre-
test and post-test results. Following the pilot implementation, the main implementation was carried out
and the evaluation was carried out again by comparing the results of the pre-test and post-test.
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The researchers acted as both researchers and discipline experts during the design, development
and implementation processes of the project. The activities performed during the project are introduced
in the following chapters in accordance with the flowchart.

Project Design

During the designing stage of the project, first, the needs analysis has been performed in order to
determine the important focus points for raising air pollution awareness. For this purpose, Air Pollution
Awareness Questionnaire (APAQ) prepared by the researchers has been applied on 32 pre-service
primary school teachers and 120 fourth grade primary school students (Table 1). The group in which
these pre-service teachers are located was randomly selected from the four groups attending CSPC
classes at an education faculty. On the other hand, students are educated in four schools selected
randomly from primary schools in the same city so that the pre-service teachers can reach the CSPC
course implementation process. Four common questions related to the description of air pollution,
reasons, results and actions to take in order to prevent pollution have been asked with APAQ to both
pre-service teachers and fourth grade students. Additionally, pre-service teachers have been asked four
more questions about the national and international sanctions against air pollution, whether there is air
pollution in the city they reside in, how this pollution affects their lives, and what do they do or want to
do in order to prevent air pollution. The students have been asked fewer questions than the pre-service
teachers, because it is considered that due to their development level, the students can become bored
with the long questionnaire and can leave the questionnaire incomplete. Opinions were obtained from
two researchers who were experts in the field of Primary School Teaching for the questionnaires
prepared. The questions were determined according to the cognitive development levels of the students
and the pre-service teachers in line with experts’ opinions (Table 1).

Table 1.
Questions in the APAQ Used for Needs Analysis, Their Purposes, and Groups whom are Asked the
Questions.

Question Purpose Group
What do you think the air pollution is?  Determining the air pollution Pre-service

awareness with a general point of view teachers, students
What could be the reasons behind air  Determining the awareness for the Pre-service
pollution? reasons behind air pollution teachers, students
What could be the results of air Determining the awareness for the Pre-service
pollution? results of air pollution teachers, students
What should be done in order to Determining the awareness for the Pre-service
prevent air pollution? precautions against air pollution teachers, students
What do you know about the national  Determining the awareness for the Pre-service
and international sanctions and their precautions against air pollution teachers
contents about air pollution?
Do you think there is air pollution in Determining the air pollution Pre-service
Giresun? Please explain your answer awareness for the immediate teachers
with the reasons. surroundings
If there is air pollution in Giresun, how Determining the awareness for the Pre-service
does it affect you and your effects of air pollution to the teachers
surroundings? Explain. immediate surroundings
What do you do or want to do in order Determining the awareness on what Pre-service
to prevent or decrease air pollution? the self can do in order to prevent air teachers

pollution
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The answers given by the pre-service teachers have been analyzed by two separate researchers after
going through code determination and theme creation stages. During the coding, in the case of
researchers not agreeing under which theme the codes determined in the expressions of the students
can be coded, various books on environmental issues (Giiney, 2004; Ozey, 2009) have been consulted
and the decisions have been made accordingly. The researchers have concluded the analysis after
coming to an agreement after the discussions. For the reliability -the student answers have also been
analyzed separately by two researchers, after comparing them with the themes and codes created for
the pre-service teachers. Since a student can answer in more than one code, the same student can be
placed under different code or theme categories. The results obtained from the analysis are presented
below.

The answers given by the pre-service teachers and students to the question about the description of
air pollution are presented in Table 2.

Table 2.
Answers Given to the Question about the Description of Air Pollution.
Theme Code PT* PT(%) S* S(%)
Cause Pollution of clean air 3 09.68 49 43.36
Human activities 8 25.81 31 27.43
Mixing harmful gases to the atmosphere 13 41.94 29 25.66
Increase in the harmful gas ratio 6 19.35 5 04.42
Natural and human activities 3 09.68 1 00.88
Natural activities - - 1 00.88
Increase in the polluters 2 06.45 - -
Effect Harm to living organisms 5 16.13 5 04.42
Harm to the nature - - 3 02.65
Harm to the nature and living organisms 2 06.45 2 01.77
Nature not being able to renew itself 2 06.45 - -

*PT: Pre-service teachers; S: Students

Air pollution is the increase of gases and particles in the atmosphere to a level where it is harmful to
humans, other living organisms and property (URL - 1). In other words, air pollution is the increase of the
gas and particle ratio in the atmosphere (Ozey, 2009). Pre-service teachers and students have tried to
explain air pollution with its causes and effects (Table 2). The answers given by the teachers indicate
that the code “mixing harmful gases to the atmosphere” is the most frequent answer with a ratio of
41.94%. Human activities code is also frequently encountered in the answers (25.81%). For the students,
“pollution of clean air” is the most frequently encountered code with a ratio of 43.36%. The codes
“human activities” (27.43%) and “mixing harmful gases to the atmosphere” (25.66%) are also frequently
seen among the answers from students. Gases that are considered to be harmful to humans are
constantly in the air. However, the increase in the amount of these gases is important for the air
pollution (Ozey, 2009). Hence the “mixing harmful gases to the atmosphere” code which is frequently
expressed by pre-service teachers and students in their answers cannot be considered as correct
answer. The code “pollution of clean air” which has been used as the answer by most of the students is
more of a play on words rather than a description. In this context, since it is not possible to determine
the situation which the students perceive as “pollution”, it is apparent that this code cannot be
considered as correct/scientific. Most students have tried to bring explanations about this code, and this
can indicate that they are having difficulty in describing the air pollution. The “human activities” code
which has been used frequently in the answers of both groups demonstrates that these both groups are
aware that humans have an impact on creating air pollution.
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The pre-service teachers and students who tried to describe air pollution by explaining the effects of
air pollution mentioned various harmful effects of air pollution. In the study conducted by Onal and
Glingordi (2008) on senior students in social studies education department, most of the pre-service
teachers described the polluted air as “the situation that can have negative impact on living organisms”.
The expressions about harmful gases also come up in the attempts at explaining air pollution by using
the causes. Various descriptions of air pollution also mention the harmful effects of pollution on living
organisms and the nature. In the definition that is used in this study, the term “harmful gases and
particles” from the expression “increase in the ratio of harmful gases and particles in the atmosphere” is
related to the criteria of air pollution being harmful to living organisms. However, both groups have
tried to bring explanation through living organisms without mentioning economic, cultural and
psychological impacts of air pollution, and this implies that they may not be aware of these harmful
effects.

The answers given by the pre-service teachers and students to the second question about the causes
of air pollution are presented in Table 3.

Table 3.
Answers to the Question about the Causes of Air Pollution.
Theme Code PT PT(%) S S(%)
Human causes Industry 28 90.32 44 38.94
Motors 20 64.52 38 33.63
Heating 17 54.84 33 29.20
Wastes 6 19.35 21 18.58
Smoking - - 9 07.96
Human activities 3 09.68 5 04.42
Destruction of forests 1 03.23 4 03.54
Personal care 8 25.81 1 00.88
Lack of education 1 03.23 1 00.88
Unplanned urbanization 2 06.45 - -
Lack of forestation 2 06.45 - -
Forest fires 2 06.45 - -
Greenhouse gases 2 06.45 - -
Fires 1 03.23 - -
Natural Causes Volcanoes 5 16.13 - -
Earthquakes 1 03.23 - -

While all the answers given by the pre-service teachers to the question about the causes of air
pollution are distributed around human and natural causes themes, the answers given by the students
are all concentrated in the human causes theme (Table 3). This indicates that the students are not aware
of the fact that the air can also be polluted through natural causes. In both students and pre-service
teachers, most of the human causes are expressed by the codes of industry, motors, heating and
wastes. While 90.32% of the pre-service teachers mention industry in their answers, only 44% of the
students mentioned industry, which may imply that the pre-service teachers consider industry as a more
important factor in pollution. 64% of the pre-service teachers and 33% of the students mentioned the
code associated with motors. This code is specifically associated with the exhaust gases emitted because
of car motors. Similarly, the study conducted by Thornber, Stanisstreet and Boyes (1999) shows that,
transportation and industry are the most important causes of air pollution according to students with
ages 10 to 11.

One may think only about pollution of outdoor air when thinking about air pollution. However, the
fact that the students regarding smoking as one of the causes of air pollution, being disturbed from
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smoking in their daily lives, observing that the smokers around them prefer open air environments such
as balconies can indicate that they are aware of the fact that smoking causes indoor air pollution. Giilli
(2013) expressed that the particles created from burning cigarettes can cause air pollution in indoor
environments. However, since the effect of smoking on the ratio of harmful gases in the atmosphere
cannot be very large, it may be disregarded as the cause of air pollution.

Both pre-service teachers and the students have stated many plausible causes for air pollution.
However, the causes written in their answers indicate that the most frequently stated causes are the
ones that are difficult for them to intervene at their current situation. While the “personal care” code
has been stated by 25% of the pre-service teachers, only 0.88% of the students mention this code in
their answers. This indicates that the students are not aware of the fact that using personal care
products can cause air pollution.

The answers given by the pre-service teachers and students to the question about the effects of air
pollution are presented in Table 4.

Table 4.
Answers Given to the Question about the Effects of Air Pollution.

Theme Code PT PT(%) S S(%)

Living beings Health 26 83.87 58 51.33
Animals 3 09.68 8 07.08
All living beings 4 12.90 7 06.19
Lifespan 1 03.23 6 05.31
Lack/absence of oxygen - - 6 05.31
Plants 5 16.13 5 04.42
Extinction 3 09.68 1 00.88
Social life 1 03.23 1 00.88
Human - - 1 00.88
Genetic mutation 1 03.23 - -
Mental health 1 03.23 - -

Environment Pollution of other physical environmental 6 19.35 12 10.62
elements
Bad odor in the surrounding air - - 10 08.85
Visual pollution 2 06.45 6 05.31
Hole in the ozone layer/atmosphere 4 12.90 4 03.54
Ecological balance 4 12.90 2 01.77
Climate change 3 09.68 1 00.88
Global warming 5 16.13 1 00.88
Acid rains 1 03.23 - -

The answers given by the pre-service teachers and students to the question about the effects of air
pollution is distributed between the living beings and environment themes (Table 4). The code for
health is the most frequently encountered code in the answers (83.87%). This code is followed by
pollution of other physical environmental elements (land, water etc.) which is under the environment
theme. In the study conducted by Thornber, Stanisstreet and Boyes (1999), students (ages 10-11) have
stated that plants and animals die because of air pollution and health problems, especially asthma, arise
due to air pollution. According to the 2012 World Health Organization (WHO) data, millions of people
have been reported to be dead due to factors related to air pollution (URL-2). In this study, it has been
observed that both groups mostly mention of upper respiratory system infections under the “health”
code.
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Both groups mentioned very little of the codes “extinction”, “genetic mutation”, “mental health”,
“ecological balance” and “climate change” which are under living beings and environment themes. This
situation can indicate the low level of awareness for the long term effects of air pollution for both
groups.

Similarly, pre-service social studies teachers stated in another study that deterioration of the texture
of outdoor historical artifacts, increase in stress and nervous system disorders in humans, increase in
respiratory system infections and damage to the hood of transportation vehicles are among the effects
of air pollution (Onal & Giingérdii, 2008). In the study by Thornber, Stanisstreet and Boyes (1999), most
of the 10-11 years old students expressed that buildings are also affected negatively by air pollution.
However, in this study, neither pre-service teachers nor the students mention economic and cultural
impacts of air pollution. Only one pre-service teacher stated that the air pollution can have effect on the
human psychology.

The 8.85% of students have stated that the bad smell in the air or from the environment is a result of
air pollution. This expression brings out the possibility that some of the students have the idea that
polluted air has bad smell. However, polluted air does not necessarily smell bad. For example, gases
such as nitrogen oxides (NO,) and carbon monoxide (CO) pollute the air but they are odorless (URL-3).
Similarly, 6.45% of the pre-service teachers and 5.3% of the students stated that the air pollution causes
visual pollution. In contrast to these answers from the pre-service teachers and students, the color of air
does not have to be different when polluted. For example, gases which cause air pollution such as
nitrogen oxides (NO,), sulphur dioxide (SO,), carbon monoxide (CO) are also colorless (URL-3). In the
study by Sadik, Cakan and Artut (2009), when the students aged 11-12 are asked to make drawings
about air pollution, it has been observed that they painted the sky in black or grey. This finding is worth
noting since it implies that there is a possibility of pre-service teachers and students having the idea that
there is air pollution in places where there are bad smelling and different colored air layers. Darg¢in and
Sert-Cibik (2009) and Boyes, Stanisstreet and Yeung (2004) also stated that the pre-service science
teachers have alternative concepts such as the polluted air has bad smell or color.

The answers given by the pre-service teachers and students to the question about what can be done
in order to prevent air pollution are presented in Table 5.

Table 5.
Answers Given to the Question about What Can Be Done in Order to Prevent Air Pollution.
Theme Code PT PT(%) S S(%)
Industrial/ Filters 20 64.52 57 50.44
Household Treatment facility - - 2 01.77
Chimney cleaning - - 1 00.88
Education Awareness raising 17 54.84 15 13.27
Warning the polluters - - 4 03.54
Formal education 2 06.45 - -
Agricultural Forestation/not cutting the trees down 7 22.58 13 11.50
activities Reducing pesticides 1 03.23 - -
Heating Reducing fossil fuel consumption 7 22.58 2 01.77
Heat insulation 1 03.23 1 00.88
Quality coal consumption 5 16.13 1 00.88
Natural gas consumption 2 06.45 1 00.88
Responsible fuel consumption - - 1 00.88
Government Inspection 1 03.23 - -
policies Urban planning 3 09.68 - -
Status assessment, planning 2 06.45 - -
Other Public transportation 9 29.03 4 03.54
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Reducing gas emission - - 4 03.54
Banning smoking - - 3 02.65
Ventilating house/indoors - - 2 01.77
Protecting the nature - - 2 01.77
Personal care 6 19.35 1 00.88
Preventing forest fires - - 1 00.88
Creating inventions - - 1 00.88

Recycling 2 06.45

Majority of the pre-service teachers and the students have answered the question about what can
be done in order to prevent air pollution within the theme of industry/household (Table 5). 64.52% of
the pre-service teachers and 50.44% of the students mentioned the necessity of using filters. These
filters are the ones that should be used in the factory chimneys and regular house chimneys. Similarly,
industry is the most frequently encountered code in the question about the causes of air pollution as
well.

While both pre-service teachers and students hardly mention the lack of education about the causes
of air pollution (Table 3), when asked about what should be done in order to prevent air pollution,
54.84% of the pre-service teachers and 13.27% of the students gave answers with the raising awareness
code which is under the education theme. The “raising awareness” code includes activities such as
campaigns, slogans, public service announcements, seminars and questionnaire implementations. In the
code about education and awareness rising, the pre-service teachers express more various reasons in
their answers; this can be associated with the fact that their awareness is at a higher level due to the
classes they have taken about environment and environmental issues during their undergraduate
education.

While 25% of the pre-service teachers mention the personal care products as one of the causes for
air pollution, only 19.35% of them state the necessity of reducing the consumption of such products in
order to prevent air pollution. In the causes and precautions questions, only one student mentions the
personal care products. While being an individual activity, reducing the usage of personal care products
also means that the individuals can reduce the damage they give to the environment by themselves,
without resorting to additional activities. Hence it can be said that the level of awareness for this issue is
low in the students.

No student stated the need for development of government policies in order to prevent air
pollution, which can be explained by the fact that they are at a young age. On the other hand, the fact
that only 19.36% pre-service teachers giving the answer in this theme, indicates that the level of
awareness is low about the subject of precautions that need to be taken by the government for
environmental issues which can affect the future generations such as air pollution. Due to their levels of
development, the students are not expected to have knowledge on the government policies, and
national and international sanctions. Hence, the questions in this scope are only asked to pre-service
teachers.

The answers given by the pre-service teachers to the question about the national and international
sanctions related to air pollution are presented in Table 6.

Table 6.
Answers Given by the Pre-Service Teachers to the Question about the National and International
Sanctions Related to Air Pollution.

Theme Code PT PT(%)
KYOTO Protocol Precautions on the gases emitted to the atmosphere 2 06.45
B 1 03.23
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TEMA Forestation 1 03.23
Environmental activities 1 03.23
- 1 03.23
Other Penal sanctions 1 03.23
Forestation 1 03.23
Warning and embargo 1 03.23
Greenpeace 1 03.23
Air pollution measurement stations 1 03.23
Smoke-free air space 1 03.23

It can be seen that very few number of pre-service teachers have answered this question about the
national and international sanctions aimed at preventing air pollution (Table 6). It can also be observed
that the pre-service teachers answering this question mention activities of foundations such as The
Turkish Foundation for Combating Soil Erosion, for Reforestation and the Protection of Natural Habitats
(TEMA), in addition to various other campaigns. The only example among the answers that can be
considered as a sanction is the KYOTO Protocol. Other studies conducted with university students
comply with this result (Karatekin, Kus & Merey, 2014; Oguz, Cakel & Kavas, 2011).

The answers given by the pre-service teachers to the question on whether there is air pollution in
Giresun (the city you reside in) are presented in Table 7.

Table 7.

Answers Given by the Pre-Service Teachers to the Question on Whether There Is Air Pollution in Giresun.
Decision Code PT PT(%)
Yes Coal consumption 20 64.52

Geographical structure/settlement 7 22.58
Smog 7 22.58
Respiratory distress 6 19.35
Unfiltered chimney 3 09.68
Low quality fuel consumption 3 09.68
Harmful wastes disposed in the sea 1 03.23
Forest destruction 1 03.23
Partially yes Woodland area 1 03.23
No answer Unfiltered chimney 1 03.23
Car exhaust 1 03.23

Almost all the pre-service teachers have stated that there is air pollution in Giresun and they
identified the main the causes as more coal consumption (64.52%) and respiratory distress (19.35%).
The major reason behind this answer can be the fact that this study has been conducted during the
winter and hence there is an increase in coal usage in the city for heating. Giresun City Environmental
Status Report (2012) states that there is an increase in the air pollution in the area during winter months
due to increase in coal consumption.

The 22.58% of pre-service teachers express that there is air pollution due to geographical structure
and settlement while 22.58% mention smog. Giresun is a coastal city on the skirts of Giresun mountain
range. The reason behind these explanations can be the fact that the smoke emitted from heating
systems during the winter not being able to spread around due to mountains and the smog being
settled on the city due to lack of winds because of the coast type. In another study conducted in Samsun
which is close to Giresun and has similar geographical characteristics, the participants state that the air
pollution can be felt during winter days, and especially during morning hours, when the polluted air is
spread to the city (Sahin 2004). The fact that the air pollution in Giresun, which is the city this study has
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been conducted in, is seasonal has also been stated in the reports (Giresun City Environmental Status
Report, 2012). However it can be seen that none of the pre-service teachers make note of this seasonal
air pollution.

The answers given by the pre-service teachers to the question on the effects of possible air pollution
in Giresun are presented in Table 8.

Table 8.
The Answers Given by the Pre-Service Teachers to the Question on the Effects of Possible Air Pollution in
Giresun.

Theme Code PT PT(%)
Living beings Health 25 80.65
Social life 3 09.68
Mental health 1 03.23
Genetic mutation 1 03.23
Environment Climate change 1 03.23
Visual pollution 1 03.23
Other Smell 3 09.68
Laundry 1 03.23

While the pre-service teachers explain effects of the possible air pollution in Giresun under the
theme of living beings, they mainly (80.65%) mention the “health” code under this theme (Table 8). The
answers under the health code reveal that they mostly mention the problems they have about
respiratory system. In various studies, individuals mainly have the opinion that the air pollution causes
health problems, especially upper respiratory system problems (Oguz, Cak¢l & Kavas, 2011; Sahin, 2004;
Onal & Giingdrdii, 2008).

Similar to the previous questions, the pre-service teachers have not mentioned the economic and
cultural effects of air pollution in this question. There are more diverse codes in the answers to the
question about the effects of air pollution than this question (Table 4), and this indicates that the pre-
service teachers think that not all the results of air pollution directly affect them or their environment.

The answers given by the pre-service teachers to the question about what they can do in order to
prevent or reduce air pollution are presented in Table 9.

Table 9.
The Answers Given by the Pre-Service Teachers to the Question about What They Can Do in Order to
Prevent or Reduce Air Pollution.

Theme Code PT PT(%)
Education Raising awareness 14 45.16
Learning 2 06.45
Heating Quality fuel consumption 2 06.45
Natural gas consumption 2 06.45
Reducing fossil fuel consumption 1 03.23
Agricultural activities Forestation 3 09.68
Industry/household Filters 1 03.23
Government policies Inspection 1 03.23
Other Public transportation 6 19.35
Personal care products 5 16.13
Smoking 1 03.23
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The teachers have explained the actions they can take in order to prevent air pollution mainly
(54.16%) with the raising awareness code under the education theme (Table 9). In the question about
what can be done in order to prevent air pollution, they mentioned this code with a 54.84% ratio (Table
5), and this indicates that the people who think that awareness raising is necessary for this issue do not
intend to do the activities to raise their own awareness at the same time. The reason behind this can be
not knowing how to do this or really not being interested in doing it. The fact that there more diverse
codes in the answers to the questions about how to prevent the air pollution than this question also
indicate that the pre-service teachers limit themselves on what they can do in order to prevent air
pollution. This limitation also reveals itself especially in the government policies and industry/household
themes and public transportation usage code under the other theme.

When the results of the needs analysis are interpreted, the general picture shows that when the pre-
service teachers and students try to define air pollution, they marginally mention or do not mention at
all the issues and concepts such as atmosphere, carbon monoxide, carbon dioxide, fossil fuels, sulphur
dioxide, acid rains, global warming, damage to the ozone layer, chlorofluorocarbon. Moreover, there are
very few number of pre-service teachers and students who can express that air pollution is the increase
of the ratio of harmful gases in the atmosphere. In addition, there are no pre-service teachers or
students who mention particles in the air when defining air pollution. This fact shows that neither pre-
service teachers nor the students have sufficient knowledge on essential concepts to describe the air
pollution.

Both the pre-service teachers and the students generally attribute the causes of air pollution to
human activities. This indicates that the idea of natural causes such as geographical structure of the
settlements or natural disasters being among the causes of air pollution has not yet formed. While the
pre-teachers see the usage of personal care products as one of the causes of pollution, very few
students have mentioned this subject, which indicates that the students have not yet developed the
awareness on the issue that individuals can pollute the air by themselves. The fact that smoking issue is
addressed by the students but not by the pre-service teachers, and the fact that gases emitted by
burning cigarettes are described as air polluter by the students but not by the pre-service teachers can
indicate that they do not regard smoking as a factor in causing air pollution. On the issue of effects of air
pollution, almost no participants in both groups mention the economic costs due to damage of pollution
to factors such as materials, surroundings or health, and cultural impact of the air pollution such as
corrosive effect on statues, historical artifacts. The effect of air pollution most frequently mentioned is
the health of humans and other living organisms. This outcome indicates that in both groups, the level
of awareness on the results of air pollution and its impact on the society is low.

On the subject of preventing air pollution, both groups mainly mention about the precautions that
they can have difficulties in applying themselves. Precautions that reduce the individual contribution
such as reducing the usage of personal care products or using public transportation have been
mentioned very marginally by both groups.

The fact that codes such as extinction, genetic mutation, ecological balance and climate change have
been addressed very little by both groups can be the indication of low levels of awareness in both
groups about many issues that can become important in the future for both living organisms and the
environment. Additionally, it has also been observed that the pre-service teachers have almost no
knowledge on the national and international sanctions about air pollution.

In the light of all these findings, it is apparent that neither the pre-service teachers nor the students
have sufficient knowledge and awareness on the basic concepts about air pollution, causes, effects and
future implications of pollution, and the national and international sanctions about the issue; and there
is a need for remedy these shortcomings and increasing awareness on these issues.

The results of the needs analysis have been discussed by the researchers, common points that are
lacking about the awareness on air pollution in pre-service teachers and students have been determined
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and these common points are defined as “focus points”. The focus points that need to be emphasized in
order to create and increase the awareness on air pollution are presented in Figure 2.

Basic
concepts

Precautions

Air
Pollution

Future

implications

Figure 2. Focus points that resulted from needs analysis

The contents of the focus points determined by the researchers and the primary school fourth grade
educational programs of different disciplines have been discussed and a specific discipline has been
appointed for each focus point. Then, the order of the focus points have been discussed and the
decision been made about which focus point should be given in which order. The focus points, their
contents and the associated disciplines with respect to their orders are presented in Table 10.

Table 10.
Focus Points, Contents and Related Disciplines.
Focus Point Content Discipline
Basic concepts Basic concepts related to air pollution Turkish
Causes Natural and human causes of air pollution Social Studies
Effects The effects of air pollution within the context of living beings  Science
and environment, impact of air pollution on the society
Future Predicting the future situation according to the past and Mathematics
implications present air pollution and according to the existing conditions
Precautions Regulations, conventions, sanctions, opinions of public Public
administrators related to the national and international Administration

precautions

As seen in Table 10, it is decided that it is more suitable to start working first on the basic concepts
about air pollution. For this purpose, the concepts of atmosphere, carbon monoxide, carbon dioxide,
fossil fuels, sulphur dioxide, acid rains, and global warming are determined and Turkish discipline has
been chosen in order to teach these concepts. Learning the basic concepts about air pollution is
essential to set up a basis for other focus points. After the basic concepts, it is thought that the
awareness towards the causes of air pollution should be created. Since this focus point consists of
natural and human factors causing air pollution, it has been associated with social studies. The focus
point on the effects of air pollution has been associated with the discipline of science in order to discuss
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the effects of air pollution on human health, results of air pollution, and the impact of these results on
the society within the context of living beings and the environment. Taking the status of air pollution
from past to present into consideration, predicting the future status is highly essential in taking the
necessary precautions for the future. In this respect, it has been deemed appropriate that there should
be awareness raising activities carried out for the prediction of future situation after the air pollution
causes and effects focus points. Since this focus point contains predictions of future based on the data
from the past, it has been associated with the discipline of mathematics. Lastly, in order to raise
awareness on the measures that are/can be taken in order to prevent air pollution, the focus points on
precautions, which contains the regulations, conventions and sanctions has been associated with the
discipline of public administration. The development process of the designed contents is presented in
the next chapter in detail.

Project Development

Development stage of the project is explained under two sub-sections: pilot study and changes made
after pilot study.

Pilot Study

Project development process is composed of four stages: implementation of pre-tests and CSPC,
community service, and implementation of post-tests.

Implementation of Pre-Tests

In the implementation of pre-tests stage, firstly APAQ-II is applied to pre-service teachers and
students. These pre-service teachers and students are the same as to participate in the need analysis.
APAQ-Il is the questionnaire created by the researchers after extending the contents of APAQ which was
prepared for the needs analysis. A need for extending the contents of APAQ used in the needs analysis
have arisen because the analysis shows that pre-service teachers or the students do not mention some
issues on air pollution at all. For example, it has become apparent that neither pre-service teachers nor
the students have used expressions in their answers to the questionnaire, towards future problems that
can arise due to air pollution, and that they have made assessments according to the present situation.
Considering the past and the present situation is highly essential in making predictions for the future
and taking the necessary precautions. In this respect, the necessity of raising awareness for this purpose
arises. Hence the question “What future problems can we encounter if the precautions about air
pollutions are not taken?” is added to APAQ. The questions in APAQ-Il and their purposes are presented
in Table 11.

Table 11.
Questions Added to APAQ-II, Their Purposes, and Groups whom are Asked the Questions.
Question Purpose Group
How do you define air? Elaborate. Determining the general point ~ Pre-service

of view on basic concepts teachers, students
How do you define pollution? Elaborate. Determining the general point Pre-service

of view on basic concepts teachers, students
What kinds of regional or national activities Determining the awareness Pre-service
do you encounter in your daily life about air about precautions against air teachers, students
pollution? Explain with examples. pollution
What future problems can we encounter if Determining the awareness Pre-service
the precautions about air pollutions are not about the effects of air teachers, students
taken? pollution
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During the implementation of pre-tests stage, additional questions “What do | know?” and “What do
I want to know?” from the Know-Want-Learn (KWL) form have also been asked; which are expected to
provide an opportunity of self-assessment for pre-service teachers for what they know, what they want
to know and what they gain at the end of CSPC regarding air pollution. With the KWL form, it is aimed to
present the pre-service teachers' current and incomplete information about air pollution and their self-
evaluations for the acquisitions they get within the scope of the project.

Implementation of CSPC

The implementation plan —for the courses offered in the department which have been designed
within the scope of the project- of CSPC which takes 14 weeks in total is presented in Table 12.

Table 12.
Implementation Plan for the Courses in the Department within the Scope of CSPC.
Week Implementation
1 Pre-tests and pre-research
2 Pre-service teachers being divided into groups, determining focus points

(disciplines) for each group, studying the relation between the focus points
and disciplines
3-4 Groups preparing course plans suitable for their focus points under the
guidance of their advisors
5-6-7-8-9-10-11-12 Seminar preparations and seminars
13-14 Evaluation presentation of the groups and post-tests

The content presented in Table 12 is explained in detail below:

- Pre-tests (APAQ-Il and KWL form) have been applied to the pre-service teachers in the department.

- The pre-service teachers conducted preliminary research about what air pollution is, its causes,
effects, and national and international studies about air pollution.

- Focus points (disciplines) for each five voluntary groups have been determined by lot.

- Seminar preparation stage for community service has started. The preparations for seminars have
started. During this stage, the purpose and scope of the focus points have been introduced by the
advisors (experts on related disciplines).

- The advisors have asked the pre-service teachers to investigate the relation between the focus
points of their groups and related disciplines.

- Group members and advisors have kept studying regularly each week by gathering outside CSPC
hours.

- At the end of their investigations, the pre-service teachers have determined the gains in their
disciplines that can be associated to their focus points, and developed interdisciplinary course
plans. During this stage, special attention has been given to activities which are suitable for
interdisciplinary learning/teaching environments and that will produce new knowledge with the
help of subsequent seminars and will enable new connections between disciplines, for the
disciplines selected in accordance with air pollution and associated focus points.

- Advisors have provided guidance to the pre-service teachers during the stage of course plan
development.

- In the seminar preparation classes, every week during CSPC hours, all advisors and pre-service
teachers have evaluated the group studies within the context of focus points, scope, gains towards
the discipline, and interdisciplinary approach; and the pre-service teachers have been given the
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necessary feedbacks. These classes have provided the opportunity for all the groups working on
different disciplines to work together, contribute to the works of each other, and making
connections between disciplines; and these activities in turn have established the interdisciplinary
nature of the learning-teaching activities carried out within the scope of CSPC.

- Pre-service teachers have finalized their course plans on their disciplines by making the necessary
adjustments in light of the feedbacks from other advisors and groups.

- The course plans completed according to the focus point order have been applied in the primary
schools as seminars for the purpose of community service. While the course plans for one focus
point was being applied in a school, the preparations for the following other focus points have
continued.

- At the end of community service stage, the pre-teachers shared their experiences, about these
implementations in the primary schools with discipline experts and pre-service teachers in other
groups; and the aspects that are lacking or good in the implementations are tried to be determined
through class discussions.

- After all the groups have completed their seminar work, the final stage of the project, post-test
implementation has been conducted in order to determine whether the project contributed to the
awareness about air pollution. APAQ-II and the last question of KWL form have been applied as the
post-test to the pre-service teachers.

Community Service

Community service stage of CPSC has been carried out by the pre-service teachers giving seminars in
selected schools. These schools and students are identical to the schools identified in the need analysis.
Although they are called seminars since this process has been planned and implemented independent
from the course plans of the students in, these activities are carried out with active participation from
the students. These activities include various methods such as drama, experiment, brainstorming and
observation, which are in accordance with the course plans prepared by adopting the constructivist
approach. While the seminars were being held, the pre-service teachers were not guided either by the
teachers of the class or by their advisors. Guidance was given during the preparation period of the
seminars and after each seminar by the group advisors.

The pre-service teachers can spend two hours each week to these seminars in accordance with their
course schedules. Hence, each group completed the seminars in a total of four weeks with a different
school each week. The weekly schedule of the seminars conducted in the primary schools is presented
in Table 13.

Table 13.
Seminar Implementation Plan within the Context of Community Service.

Primary School

Week A B C 5
1-2-3 No implementation has been made due to ongoing seminar preparations.
4 Pre-test
5 Turkish Pre-test
6 Social Studies Turkish Pre-test
7 Science Social Studies Turkish Pre-test
8 Mathematics Science Social Studies Turkish
9 PublicAdministration Mathematics Science Social Studies
10 Post-test PublicAdministration Mathematics Science
11 Post-test PublicAdministration Mathematics
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12 Post-test PublicAdministration
13 Post-test
14 No implementation has been done.

As seen in Table 13, seminars have been conducted in four different primary schools. Two classes
randomly selected from each school have gathered in the seminar rooms and attended the seminars
that last for two hours for five weeks. With the addition of one week of pre-tests and one week of post-
tests (APAQ-Il), the implementation has lasted for seven weeks in total.

The seminars have been conducted with the order of Turkish, Social Studies, Science, Mathematics
and Public Administration disciplines in relation with the focus points. Hence, while the pre-service
teachers are working with the students in the field of their disciplines, they transfer the concepts of
focus points of their group to their students at the same time. The students have attended the seminars
within the context of focus points under predetermined themes, without being informed about the
differences in the disciplines. Therefore, during this community service stage, both pre-service teachers
and the students acquired interdisciplinary knowledge and awareness on a socio-scientific subject, and
in addition, the pre-service teachers have gained teaching experience.

Changes Made After the Pilot Study

Based on the results of the pilot study conducted within the scope of project development, data
gathering instruments and the focus/content/order relation of the course plans created by the pre-
service teachers have been evaluated.

Changes Made to the Data Gathering Instruments

Content analysis on the obtained data from APAQ-Il has been used in order to determine whether
the questions in the data gathering instruments fit their purposes. As a result, it has been confirmed
that APAQ-Il is a suitable data gathering instrument for determining the awareness of pre-service
teachers and students. Even so, some of the questions needed to be changed and some questions had
to be removed from the questionnaire. For example, it has been decided that the question “What do
you encounter about air pollution in mass communication devices such as television, internet,
magazines, newspapers and radio?” need to be changed. The students have responded to this question
by mentioning their communication with the group, because they did not know the meaning of the term
“mass communication devices”. Hence proper data compatible with the purpose of the question could
not be obtained. Instead of the term “mass communication devices”, the question has been changed
using the expression “Communication devices such as television, newspapers, internet...” in order to
make it more understandable by the students. The purpose of the question “What kind of problems can
we encounter in the future if no precautions are taken against air pollution?” is to determine the
awareness created within the concept of focus point of future status under the discipline of
mathematics. However, the analysis of the answers given by the pre-service teachers and the students
indicate that the emerging codes for this question are the same with the codes seen in the answers for
the question “What are the effects of air pollution?”. Therefore this question has been decided to be
removed from the questionnaire. After the changes made according to the results obtained from the
pilot study, APAQ-Ill has been created. The questions in APAQ-IIl are presented in Table 14.
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Table 14.
Questions in APAQ-IIl, and Groups whom are Asked the Questions.
Question Purpose Group
How do you define air pollution? Explain. Determining the general point of Pre-service

view on air pollution awareness teachers, students
What can be the reasons for air pollution?  Determining the awareness on the Pre-service
Explain. causes of air pollution teachers, students
What can be the results of air pollution? Determining the awareness on the  Pre-service
Explain. effects of air pollution teachers, students
What needs to be done in order to prevent  Determining the awareness on the Pre-service
air pollution? precautions against air pollution teachers, students
Do you think there is air pollution in Determining the awareness on air  Pre-service

Giresun? Please explain your answer with pollution in the near surroundings  teachers, students
the reasons.

What kinds of regional or national Determining the awareness on Pre-service
activities do you encounter in daily life precautions against air pollution teachers, students
about air pollution? Explain with examples.

In Table 14, it is seen that the same questions are asked in both groups in the main implementation
of the project. This is a result of the development of the questionnaire in the process.Researchers have
explained how consistency is ensured both in the data collection process and in the process of analysis
and interpretation of data (Yildirim & Simsek, 2006). For this study the explanations of how consistency
in the study is provided are presented clearly for the readers.

The content analysis performed on the data obtained with the KWL forms at the end of the pilot
study indicates that the form has achieved its purpose in determining the awareness of pre-service
teachers about air pollution. The KWL forms revealed that while the pre-service teachers make self-
assessment on their awareness about air pollution, they also make comments about the impact of CSPC
with interdisciplinary approach on their teaching experiences. In this respect, it has been decided to
hold interviews with volunteer pre-service teachers from each group in the main study, in order to
determine the possible implications of this project which is conducted under the scope of CSPC on the
in-class and outside-class activities that the pre-service teachers can carry out during their future
profession in teaching.

While preparing the interview form, it has also been aimed to actualize the goal of pre-service
teachers helping the community within the scope of CSPC which is conducted with an interdisciplinary
approach, as well as to obtain their opinions about the whole process. The interviews are designed as
semi-structured face-to-face meetings, and the pre-service teachers have been asked ten questions.
These questions are listed below:

1. Do you know the purpose of this study you participated in? If yes, what do you think it is? If not
what do you think it can be? What is the purpose of your group? Do you know the purposes of
other groups?

2. Do you think this study achieved its purpose (in terms of whole class and in terms of groups)? Why
do you think so?

3. Do you think you help the community with this study? How?

Taking the implementation process of this study into consideration, what are your opinions on the
whole process? Can you explain the negative and positive aspects (in terms of whole class and in
terms of groups)?

104



Funda AYDIN GUC et al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 85-133

5. Can this study be classified as an interdisciplinary study? Why?
Did the activities carried out by other groups contribute to your knowledge on the issue? Can you
elaborate on this contribution in terms of groups?

7. Did this study contribute to you in terms of teaching experience? How?

8. When you become a teacher, would you consider conducting an interdisciplinary activity in your
class? Why?

9. From the perspective of a teacher, do you think there are differences between the teaching you do
in primary schools and the teaching the faculty of your department does? How?

10. From the perspective of a student, are there are differences between your student experience and
the student experience of the children in primary school? How?

Changes in the Focus Points, Content and Order

The order of the disciplines, focus points, contents and the changes made for the seminars to be
conducted for the main study based on the class discussions about the seminars conducted within the
scope of community service during the pilot study, and the knowledge acquired by the pre-service
teachers about their experienced during the seminar preparation and seminars are presented in Table
15.

Table 15.
Relations of Focus Points, Contents and Disciplines in the Main Study.
O.l.  Discipline Focus Point Content
1 Turkish Basic concepts  Basic concepts about air pollution
2 Science Causes and The effects of air pollution to the human health and
effects their social impact within the context of science
discipline
3 Social Studies Causes and Natural and human causes and effects of air pollution
effects
4 Mathematics Future status The status of air pollution in the past and the present,
and prediction of future status based on today’s
conditions
5 Public Precautions Clearing/summarizing the presentations of previous
Administration groups, laws and regulations, implementations in

different countries, public opinion

O.l.: Order of Implementation

Unlike the focus points in the pilot study, it has been decided to merge two separate causes and
effects focus points under one causes and effects focus point (Table 15). Since the human and natural
causes of air pollution cannot be given separately from the effects, it has been decided that the social
studies and science handle the causes and effects of air pollution within the context of their own
disciplines. Moreover, while the science group deals with the human causes and effects of air pollution,
social studies deal with the human and natural causes of air pollution together with its effects.

Pre-service teachers in the public administration group have made use of the interviews carried out
with the public officials in their course plans in the pilot study. However, because they have
encountered various problems during this process, the pre-service teachers in the main study have
resorted to the opinions of citizens rather than public officials. Again, unlike the pilot study, the
implementations about air pollution in different countries are also included in the course plans.

In addition to these, the pre-service teachers have been asked to match the gains stated in the
primary school 4th grade education program to the course plans they prepare in order for the relations
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between disciplines and focus points to be understood clearly in the main study. It is also decided that
the course plans are prepared according to 5E teaching/learning model which is known to the pre-
service teachers.

Main Study

The main study of the project has been carried out in accordance with the pilot study presented in
Figure 1, following the order of implementation of pre-tests, CSPC implementation, community service
and implementation of post-tests stages. In the first stage, APAQ-Ill and KWL form are applied to pre-
service teachers as pre-tests. The group in which these pre-service teachers are located was randomly
selected from the four groups attending CSPC classes at an education faculty for the main
implementation. On the other hand, students are educated in three schools selected randomly from
primary schools in the same city so that pre-service teachers can reach the CSPC course implementation
process. The 32 pre-service primary school teachers and 122 fourth grade primary school students
participated in the main implementation.

In the second stage, CSPC is implemented as in the pilot study (Table 12). The groups have worked
together with their advisors in order to prepare the suitable course plans in accordance with the focus
points, disciplines and contents presented in Table 15. The discipline-gain relations in the main study are
presented in Table 16.

Table 16.
Disciplines and Gains in the Main Study.
Discipline Gains in the curriculum
Turkish Making deductions from what they listen to.

Making comparisons based on what they listen to.

Researching the meaning of words they do not know.

Sharing the things they listen with others.

Developing vocabulary by making use of visuals.

Guessing the meanings of the words they do not know from what they listen to.

(Ministry of National Education (MoNE), 2009a).

Science Comprehending the mutual interaction between humans and the environment.
Keeping the immediate surroundings clean in order to prevent pollution of the

environment (MoNE, 2013).

Social Sciences Making distinction of the natural and human elements seen in the surrounding

environment (MoNE, 2005).

Mathematics Creating bar charts.

Interpreting bar charts (MoNE, 2009b).

Public Examining the laws and regulations on air pollution.
Administration Being curious about the opinions of the public and government officials about air
pollution.

As seen in Table 16, while the gains in Turkish and mathematics disciplines have been written
specific to the disciplines, gains in the science and social studies disciplines have been written within the
context of environment. This is because the curriculums of science and social studies disciplines contain
gains about environment education. Since Public Administration discipline does not exist as a course in
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primary schools, the gains have been determined by the related group advisor, and finalized after
discussion with other advisors.

In the third stage where the community service is carried out, the seminars have been conducted as
stated in Table 15. The course plans presented by each group in the seminars can be summarized as
follows:

- Turkish: Watching a drama piece about basic concepts on air pollution; guessing the meaning of
words from what the students listen to; making deductions and comparisons from what they
listen to; examining images about basic concepts and improving vocabulary by making use of
these images; trying to solve puzzles about basic concepts; researching the meanings of newly
encountered words during this stage.

- Science: Making experiments in order to observe air pollution; discussing the effects of the
results of the experiment on the health of living beings, together with the human causes and
effects of air pollution; watching and discussing related animation on the subject; taking note of
the importance of mutual interaction between humans and the environment.

- Social Studies: Explaining the natural and human causes and effects of air pollution by including
drama pieces and visual materials about the natural and human elements related to the causes
and effects of air pollution.

- Mathematics: Investigating the data of air pollution from previous years in our city; creating and
interpreting bar charts using these data; solving problems aimed at predicting the future status
with the help of the charts.

- Public Administration: Watching drama pieces about national laws and regulations, international
conventions made for prevention of air pollution, comparisons of the status of air pollution
between different countries; watching and discussing interviews about the public opinion.

Finally, APAQ-IIl and KWL form have been applied to pre-service teachers as post-tests. In addition,
two randomly selected pre-service teachers have been interviewed and the main study has been
finalized.

Conclusions and Recommendations

In this project, an interdisciplinary learning/teaching environment for CSPC has been designed aimed
at sixth semester students in the department of primary education. The learning/teaching environment
consists of partly activities carried out in the department, and partly activities carried out in primary
schools.

The activities carried out in the department under the theme of air pollution involve preparation of
course plans under focus points in five different disciplines that can be used in order to explain air
pollution to students. These disciplines are Turkish, Social Studies, Science, Mathematics and Public
Administration. Pre-service teachers appointed to each discipline work on focus points such as basic
concepts, causes and effects, precautions for the future within the context of their fields. The created
focus point/discipline groups share their work within the department, and thus not only they learn by
themselves, but also have the chance to learn from each other. Hence a pre-service teacher in a
discipline group has the opportunity to participate in the examination and evaluation process of the
studies on air pollution conducted by pre-service teachers from other groups. Therefore the pre-service
teachers have the chance to study the subject of air pollution with an interdisciplinary approach. In
addition, they acquire experience on preparing course plans for both socio-scientific issues and
interdisciplinary learning environments.

During the part of the activities carried out in the primary schools, the pre-service teachers put their
course plans in practice and make presentations in different schools. Hence, not only pre-service
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teachers, but also the students gain interdisciplinary information and awareness about air pollution.
Moreover, the pre-service teachers gain experience on how to make interdisciplinary associations.

These kinds of projects that can be conducted within the scope of CSPC enable the pre-service
teachers to obtain awareness on a social issue, and to find the opportunity to use and develop their
professional knowledge. In the case of the results of the study indicating increase in the awareness on
air pollution, further similar activities can be developed within the scope of CSPC, and awareness raising
studies on socio-scientific issues can be conducted for students and the society. The results of this study
can be used by the university faculties who are advisors for CSPC and teachers who plan to carry out
community service activities in their schools for the interdisciplinary planning of the contents. Thus the
opportunity would be provided for the pre-service teachers and students to analyze and evaluate a
subject with the perspective of various different disciplines just like in the real life, rather than learning
the subject through the perspective of just one discipline.
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Tiirkge Siirimui

Girig

Ogretmenler egitim sisteminin toplumu etkileyen en 6nemli pargasidir. Toplumla biitiinlesme,
topluma lider olma gibi gérev ve sorumluluklari nedeniyle, 6gretmenler meslege baslamadan 6nce bu
yonlerini gelistirecek egitimler almalidir. Bu egitimler sirasinda da deneyimler kazanmalari énemli
gorulmektedir (Cetin & S6nmez, 2009). Turkiye’de egitim fakiltelerinde zorunlu ders olarak yer alan
Topluma Hizmet Uygulamalari Dersi (THUD) 6gretmenlerin bu deneyimleri kazanabilecekleri bir derstir
(Gokge, 2012). Benzer uygulamalar farkh (lkelerde de goérilmekte ve sadece 6gretmen egitimi
kapsaminda vyiritilmemektedir (Beldag, Yaylaci, Gok & ipek, 2015). Ornegin Amerika’da Service-
Learning (Hizmet Ederek Ogrenme) olarak adlandirilan ve K-12’den iiniversite dgrencilerine kadar
herkesi kapsayan bir uygulama bulunmaktadir (Barton, 2000). Hizmet Ederek Ogrenmelohn Dewey’in
“deneyime” vermis oldugu dneme dayanmaktadir (Giles & Eyler, 1994; You & Rud, 2010). Ogretmen
egitimi icerisinde Hizmet Ederek Ogrenmeise hem 6gretmen adaylarinin hem de 6gretmenlerin karmasik
sosyal problemlere iliskin deneyim kazanmasi, sosyal beceri gelistirmesi, sosyal kiltir ve degerleri
tanimasi olarak degerlendirilmektedir (Barton, 2000).

THUD; topluma hizmetin 6nemi, toplumsal sorunlari belirleme, sorunlarin ¢ézimiine yénelik projeler
hazirlama, toplumsal konularla ilgili seminer, panel gibi bilimsel etkinliklere izleyici, konugmaci ya da
diizenleyici olarak katiimayi icermektedir (YOK, 2006). Bu dersle, sadece gelecegin dgretmenlerinin
toplumsal konularda bilgilerini arttirmak degil ayni zamanda mesleklerinin toplumsal gelisim agisindan
o6neminin farkina varmalarini saglamak hedeflenmektedir(Gokge, 2012). Bunun yani sira 6gretmen
adaylarinin gelecekte mesleklerini icra ederken 6grencileriyle birlikte topluma hizmet ¢alismalarini nasil
gerceklestirebilecekleriyle ilgili temel bilgi ve becerileri kazanmalari dersin hedefleri arasinda yer
almaktadir (Kiigiikoglu, 2012; Ozdemir & Tokcan, 2010).

THUD ile hedeflenen kazanimlara ulagmak igin hazirlanan ders planlari kuramsal bir temele
oturtulmali, uygulama ve degerlendirme suregleri 6gretim programlarina uygun organize edilmeli ve
mumkiin oldugunca ¢ok paydash bir 6grenme ortami dizenlenmelidir (Kiglikoglu, 2012). Bazi
arastirmacilar THUD nin planlamasi, kapsaminin belirlenmesi, zamanlamasi ve 6gretim elemanlarinin
yeterli rehberlik yapamamasi gibi cesitli sorunlarin yasandigina dikkat ¢cekmistir (Arcagok & Sahin, 2013;
Gokege, 2011; Kigikoglu, Korkmaz, Kése & Tasgin, 2014). Bu sorunlarin énine gecebilmek ve dersin
hedeflerine ulasabilmek icin, iyi planlanmis ve olasi sonuglari 6n gorilebilen uygulamalarin yapilmasi
onemlidir. Literatlirde 6gretmen adaylarinin THUD’ne iliskin gorislerinin tespit edildigi (Arcagok& Sahin,
2013; Cetin & S6nmez, 2009; Gokge, 2011; S6nmez, 2010) ve bu gorisler dogrultusunda dersin
degerlendirildigi (Eksi & Cinoglu, 2012; Kesten, 2012; Ozdemir & Tokcan, 2010) arastirmalara
rastlanmistir. Bununla birlikte THUD kapsaminda yapilan uygulamalarin hem 6gretmen adaylarina hem
de hizmetin sunuldugu hedef kitleye etkisinin arastiriimasi da gerekmektedir. Bu dogrultuda THUD
kapsaminda yapilacak olan uygulamalarin etkilerini ortaya ¢ikarmak, gelecekte yapilacak uygulamalarin
planlanabilmesi i¢in tim paydaslara yol gosterici olacaktir.

THUD kapsaminda yapilacak uygulamalar dogru planin yapilmasi ve uygun konularin belirlenmesiyle
baslar. Dezavantajli kesimlerin desteklenmesi, ¢cevrenin korumasi ve Uriin kalitesi gibi konular bu ders
kapsaminda ele alinabilir (Yilmaz, 2011). Ayrica sosyal hizmet kurumlari ile ¢alismalar ylritme, cesitli
kurumlari fiziki olarak gelistirme, ¢evre bilinci ve toplumsal cinsiyet bilinci olusturma gibi etkinlikler de
yapilmaktadir (Yilmaz, 2011). Bu etkinlikler incelendiginde, toplumsal sorunlara ¢6ziim liretme amacinda
olduklari gorilmektedir. Bu tir toplumsal sorunlarin genellikle sosyobilimsel olarak ele alinmasi
gerekmektedir (Topgu, 2015). Cunki sosyobilimsel sorunlar farkh disiplinlere ait bilgi ve becerilerin bir
arada ise kosulmasiyla ¢ozilebilir. Bu nedenle THUD kapsaminda dersin amacina uygun olarak 6gretmen
adaylarina ve hedef kitleye iliskili disiplinlerin bilgi ve becerisini edinebilecekleri sosyobilimsel odakli
o6grenme ortamlari saglanabilir.

109



Funda AYDIN GUC et al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 85-133

Ogretim programlari incelendiginde siklikla karsilasilabilecek sosyobilimsel konulardan biri de cevre
sorunlaridir. Cevreyle ilgili yasanan olumsuzluklarin farkinda olan ve bu olumsuzluklara karsi harekete
gegen bireylerin yetismesi toplumsal agidan énemlidir (Sahin, Cerrah, Saka& Sahin, 2004). Bu baglamda
THUD kapsaminda gevre sorunlarinin ¢oziilmesinde 6gretmen adaylari aktif rol alabilirler (Gokege, 2012).
Cevre sorunlari kiresel 1sinma, iklim degisikligi, biyolojik cesitliligin korunamamasi, canli saghginin
korunamamasi, toprak, su ve hava kirliligi gibi icinde bulundugumuz yizyilda karsi karsiya gelinen pek
cok sorunu kapsamaktadir.

Cevre sorunlariyla ile ilgili literatiirde ¢ok sayida ¢alisma vardir. Ancak bu ¢alismalarda genellikle
¢evre sorunlarina yonelik bilgi, farkindalik ve tutumlarinin incelendigi (Koéklikaya& Yildirim, 2016;
Oztiirk, 2002; Sahin, 2013; Sahin, Ertepinar& Teksdz, 2012) ve bu sorunlarin da farkl disiplinlerde egitim
alan bireylerin goruslerinin ele alindigi gérilmektedir (Demirkaya, 2006, Secgin, Yalvac& Cetin, 2010;
Selvi & Yildiz, 2009). Clnki cevre bilimi tek basina bir disiplin olmaktan 6te disiplinler arasi olarak
nitelendiriimektedir (Demirkaya, 2006; Yilmaz, Morgil, Aktug& Gobekli, 2002). Hava kirliligi de diger
cevre sorunlari gibi birden fazla disiplinle ilgili bilgi ve yontemlerin bir arada kullaniimasiyla ¢ozilebilecek
bir sorundur (Uzgéren& Yiicel, 1999). Bu ¢alismada da THUD kapsaminda uygulanmis hava kirliligi temali
disiplinler arasi bir projenin tanitimi yapilmaktadir. Projenin tanitimina baglamadan énce, disiplinler arasi
yaklasim konusunda kisa bir bilgi vermenin faydali olacagi distinilmektedir.

Disiplinler Arasi Yaklasim

Disiplinler arasi yaklagim, bir tema, problem, konu veya olayi incelemek igin birden fazla disipline ait
yontemin bilingli olarak birlikte kullanildigi bilgiye bakis ve 6gretim yaklasimidir (Jacobs, 1989). Birden
fazla disiplini iliskilendirerek bir temada butiunlestirildigi icin tematik yaklasim olarak da anilmaktadir
(isler, 2004).

Disiplinler arasi yaklasimin 6gretme/6grenme ortamlarinda kullanimiyla ilgili isbirlikgi, tamamlayici,
karma, tlmleyici, birlesik, katihmci, sistem odakli, genis kapsamli, problem odakli, butinciil,
multidisipliner, interdisipliner ve transdisiplinergibi ¢ok sayida kavram karsimiza g¢ikmaktadir (Tress,
Tress& Fry, 2005). Smith (2006), bu cesitliligin nedenini yaklasimi ele alan ve disiplinleri birlestirecek
kisiye/egitimciye baglamaktadir. Bu durum her uygulama igin farkl bir kavramin tanimlanabilecegi
anlamina gelse de birgok arastirmacinin bu kavramlari siniflandirma yoluna gittikleri gortlmektedir
(Drake & Burns, 2004; Fogarty, 1991; Lederman & Niess, 1997; Petrie, 1992). Ogretimde kullanilan
siniflandirmalarin ¢ogunda ise multidisipliner, interdisipliner ve transdisipliner yaklasimlarina yer
verilmektedir.

Multidisipliner yaklasimda, farkl disiplinler/dersler ayni temaya ait odaklarda ayri ayri islenir ve bu
disiplinlere ait bilgi ve yontemler tema yoluyla bir araya getirilir (Drake & Burns, 2004; Grady, 1994).
Boylece disiplinin 6grenilebilmesi icin secilen odaklar birleserek temay! olusturmaktadir. Burada esas
olan disiplini 6grenmekken tema disiplinlerin 6grenilebilmesi icin bir baglam gorevi gorr.

Interdisipliner yaklasim, bir temanin 6grenilebilmesi icin farkh disiplinlerin ve disiplinlere uygun
odaklarin ayni derslerde yeni bilgi Gretmek veya capraz baglar olusturmak yoluyla bir arada ele alindigl
yaklasimdir (Grady, 1994; Tress, Tress& Fry, 2005, 2007). Burada esas olan temayl 6grenmekken
disiplinler temanin farkli boyutlarinin anlagilabilmesi igin yardimci vazifesindedir.

Transdisipliner yaklasim ise, belli bir temanin temay ilgilendiren farkli disiplinlerdeki kurum veya
kuruluglarin (6rnegin, arazi yoneticileri, kullanici gruplari, genel halk) katihmi ve bakis acilari ile ele
alinmasidir (Tress, Tress & Fry, 2006).

Lederman ve Niess (1997) intedispliner yaklasimin multidisipliner yaklasimdan farkini aciklarken
corba analojisinden yararlanmistir. Multidisipliner yaklasimi heterojen yapidaki sehriyeli tavuk corbasina
benzeten arastirmacilar, interdisipliner yaklasimi ise bilesenleri (disiplinler) birbirinden ayirt edilemeyen
homojen yapida bir karisim olan domates c¢orbasina benzetmektedirler. Bir tema multidisipliner
yaklasimda ele alindiginda farkl farkli derslerde birbirinden bagimsiz olarak islenir ve her dersin
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amaci/kazanimlari ayri ayri fark edilir. Fakat bir tema interdisipliner yaklasimla ele alindiginda, temayi
6grenmeye iliskin odaklar ilgili oldugu disiplinlerin/derslerin kazanimlari ile ele alinirken, disiplinler ayri
olarak ele alinmaz. Transdisipliner yaklagim ise, interdisipliner yaklasima bu ydnuyle benzer bir
yaklasimdir. ikisi arasinda temel fark transdisipliner yaklasimda, ele alinan bir tema, gercek yasama
uyarlanir ve Grin ortaya cikarilir.

Projenin OGnemi ve Amaci

Ogrencilerin ve dgretmen adaylarinin hava kirliligi konusu ile ilgili bilgi diizeylerinin diisiik ve bilimsel
bakis agisindan yoksun oldugu cesitli arastirmalarla ortaya koyulmustur (Boyes, Stanisstreet & Yeung
2004; Dargin & Sert-Cibik, 2009; Thornber, Stanisstreet & Boyes, 1999). Oysa hava kirliligi ilgili sorunlarin
¢Ozilmesi icin bireylerin bilgi dizeylerinin ve farkindaliklarinin arttirilmasi 6nem arz etmektedir
(Demirbas & Pektas, 2009). Toplumda bireylerin yetistiriimesi konusunda ailelerden sonra en 6nemli
sorumluluk Ogretmenlere dismektedir. Bu nedenle de 6gretmenler sosyobilimsel konularla ilgili
sorunlari tespit edebilmeli, 6grencilerini ve halki bilinglendirebilecek etkinlikler diizenleyerek farkindahk
sahibi bireylerin yetismesini saglayabilmelidir (Secgin, Yalva¢ & Cetin, 2010). Bu baglamda, 6gretmen
egitiminde topluma hizmet icerikli etkinliklerin yer almasi ve 6gretmen adaylarinin topluma hizmetle
ilgili deneyim kazanmalari dnemli bir husustur. Boylece 6gretmen olduklarinda mevcut deneyimlerinden
faydalanarak, okul ve gevresindeki sorunlari tespit etmeye ve bunlarin ¢6zimi igin birtakim g¢alismalar
yapmaya hazirlikh olacaklari distiniilmektedir.

Hava kirliligi gibi sosyobilimsel konularda yapilan ¢alismalarin bilgilendirmeden oteye gegerek
farkindalik kazandirma boyutunda islenebilmesi igin uygulamali etkinlikler gerceklestirilmelidir (Onal &
Gulngordld, 2008). Bunun saglanabilmesi icin ise Ogretmen adaylarina sosyobilimsel konulari
interdisipliner bir yaklasimla ele alma konusunda deneyim kazanacaklari 6grenme ortamlarinin
tasarlanmasi 6nemlidir. Bu 6grenme ortamlarinin tasarlanabilecegi derslerden biri de “toplumun giincel
sorunlarini belirleme ve ¢6ziim iretme (YOK, 2006)” ve “topluma hizmet calismalarinin okullarda
uygulanmasina yonelik temel bilgi ve becerilerin kazanilmasi (YOK, 2006)” gibi amaglari olan THUD'dir.

Bu projede de THUD kapsaminda 6gretmen adaylarinin bir yandan hava kirliligi farkindaligi bir
yandan da disiplinlerarasi 6gretim ile ilgili mesleki deneyim kazanacaklari diisiiniilmektedir. Ogretmen
adaylarinin edindikleri bu kazanimlardan faydalanarak gelecekteki 6grencilerine de farkindahk
kazandirabilmeleri 6nemlidir. Bu proje kapsaminda yapilan etkinliklerin sadece 6grencilerin degil, ayni
zamanda Ogrenciden aileye, aileden topluma akis yéniinde daha biyik kitlelerin hava kirligi hakkinda
farkindalk kazanmalarini saglayacagi umulmaktadir. Bu baglamda THUD’nin amacina uygun bir igerik
olusturma (zerinde galigsilan proje kapsaminda 6gretmen adaylarina edindikleri bilgi ve farkindalg
gelecekte kendi hitap edecekleri seviyedeki 6grencilere aktarabilmeleri igin firsat saglanmistir. Bu
nedenle proje kapsaminda yapilan etkinliklerin hem 6grencilerde hem de 6gretmen adaylarinda iki yonli
olarak incelenmesi 6nem arz etmektedir. Ayrica ¢alismanin THUD igerigi gelistirecek 6gretim Uyelerine,
topluma hizmet uygulamalari yapacak veya disiplinlerarasi yaklasimla ders isleyecek 6gretmen ve
ogretim Uyelerine yol gosterici olacagl duslinilmektedir. Bu baglamda bu arastirmanin amaci THUD
kapsaminda yurutilen hava kirliligiyle ilgili disiplinlerarasi bir projeyi tanitmaktir.

Projenin Tasarlanmasi, Gelistirilmesi ve Uygulama Siireci

Projenin tasarlanmasi, gelistirilmesi ve uygulanmasinda izlenen siire¢ ve siirece ait her basamakta
ylritilen calismalari gosteren akis semasi Sekil 1’de verilmistir.
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Projenin Tasarlanmas:

. o

- -

=ilkokul &rencilerinin ve 85retmen adaylanimin hava kirlilig farkindzaliklzrinin belirlenmesi
=hava kirliligi farkindahifinin arrtirilzbilmesi icin odaklarin tespit edilmesi

ihtiyagtaspiti
v

R 4
A 4

™. ra
T
rigin tasarlanm

P & i
On testlerin
uygulanmas

\'\

=gdzklarin hangi disiplinlerle iliskilerinin aldugunun tespit edilmesi
=her bir odak igin &n uygun disiplinin belirlenmesi

=gdaklarve disiplinlarigin uygun sirzlamanin belirlenmesi

Pilot Uygulama (Projenin gelistirilmesi)

=Hava kirliligi farkindalik anketi
+Bil-iste Ofran formu

=tim @Eretmen adaylarinmin hava kirliligiile ilgili n arastirmalar yapmasi

=GEretmen adaylarin gruplara ayrilmas;, her grubun adaklarininve disiplininin
belirlenmesi

sgruplarin disiplin uzmanlar ile bir araya g=lmesive uzmanlar tarsfindan odaklarin
gruplara tanitimi

=zruplanin odaklariile disiplinleri arasindaki iliskiyi arastirmalan

CSPC

sdizsiplinlzre gdre kazamimlarin belirlenerakdars planlarimn geligtirilmesi
=ders planlarimin diger gruplarla paylasimi ve tartisilmas:
=dars planlarinzsan halinin verilmesi !

=ilkokul rencilerine @n testlerin uygulanmasi [hava kirliligi farkindzlik anketi
anketi)
s=ders planlarninin odak sirzsina uygun olarak ilkokullarda uygulanmas

Terlom e +ilkokul GErencilerine son testlerin uygulanmasi [hava kirliligi farkindalik anketi) |

™ . / =Hava kirliligi farkindalik anketi
o s =
i =Bil-Iste-0gren formu
Son testlerin
uygulanmasi
Asil Uvgulama
=pilot uygulama sonucu gerekli duzenlamelerin yapilmas A
=z51| uygulama kapsaminda disiplinlerarasi CSPCdersinin uygulanmas
#zs1| uygulamanin degerlendirilmesi
|
uygulama

Sekil 1. Projenin tasarlanma ve yiritiilme siirecinde yapilan galismalara ait akis semasi

Arastirmada 6ncelikle 6grenci ve 6gretmen adaylarinin hava kirliligine yonelik mevcut farkindaliklari
ve gelistirilmeye ihtiya¢ duyulan farkindaliklarini belirlemek amaciyla ihtiyag analizi yapilmistir (Sekil 1).
Bu analizi takiben disiplinlerarasi yaklasim benimsenerek bir 6grenme ortami tasarlanmistir. Tasarlanan
6grenme ortaminin pilot uygulamasi, 6n-son test sonuglarinin karsilastirilmasi ile degerlendirilmistir.
Pilot uygulamanin ardindan asil uygulama gergeklestirilmis ve degerlendirme yine 0On-son test
sonuglarinin karsilastiriimasi ile yapilmistir.

Projenin tasarlanmasi, gelistirilmesi ve uygulanma siirecinde arastirmacilar hem arastirmaci hem de
disiplin uzmani olarak gorev almistir. Proje slirecinde gerceklestirilmis olan calismalar akis semasina
uygun olarak, ilerleyen boliimlerde ayrintili olarak tanitiimistir.
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Projenin Tasarlanmasi

Projenin tasarim asamasinda oncelikle hava kirliligi farkindaliginin kazandiriimasinda énemli olan
odak noktalari belirleyebilmek icin bir ihtiya¢ analizi yapilmistir. Bunun igin arastirmacilar tarafindan
hazirlanan Hava Kirliligi Farkindalik Anketi (HKFA) 32 6gretmen adayina ve 120 ilkdgretim dérdinci sinif
ogrencisine uygulanmistir (Tablo 1). Bu 6gretmen adaylarinin yer aldigi grup bir egitim fakiltesinde
THUD’ni alan dért grup arasindan kura ile belirlenmistir. Ogretmen adaylarinin uygulama siirecinde kolay
ulasabilmeleri icin de ayni ildeki ilkokullardan rastgele secilen dort okulda 6grenim goren ilkogretim
ogrencileri ¢galismaya dahil edilmistir. HKFA’da hava kirliliginin tanimi, nedenleri, sonuglari ve kirliligi
onlemek ici neler yapilabilecegi ile ilgili dort ortak soru hem 6gretmen adaylarina hem de dordinci sinif
dgrencilerine sorulmustur. Ogretmen adaylarina ayrica hava kirliligi ile ilgili ulusal ve uluslararasi
yaptirimlar, bulunduklari sehirde hava kirliligi olup olmadigi ve varsa onlari nasil etkiledigi, hava kirliligini
onlemek icin neler yaptiklari ya da yapmak isteyecekleri olmak lizere dort farkli soru daha sorulmustur.
ilkokul dgrencilerinin gelisim seviyelerine gére uzun anketleri doldururken sikilabilecekleri ve yarida
birakabilecekleri diisinulerek ilkokul 6grencilerine 6gretmen adaylarindan daha az soru sorulmustur.
Hazirlanan anket sorularina yonelik Sinif Ogretmenligi alaninda uzman iki arastirmacidan goéris
alinmistir. Uzman gorigleri dogrultusunda 0Ogrencilerin ve 6gretmen adaylarinin biligsel gelisim
seviyelerine uygun olarak sorular belirlenmistir (Tablo 1).

Tablo 1.
ihtiya¢ Analizi icin Kullanilan HKFA’de Yer Alan Sorular, Amaglari ve Soruldugu Gruplar.
Soru Amag Grup
Sizce hava kirliligi nedir? Hava kirliligi farkindaliginin genel bir Ogretmen adaylari,
bakis acisiyla belirlenmesi ogrenciler

Hava kirliliginin nedenleri neler
olabilir?

Ogretmen adaylari,
ogrenciler

Hava kirliliginin nedenleri ile ilgili
farkindahgi belirleme

Ogretmen adaylari,
ogrenciler

Hava kirliliginin sonuglari neler
olabilir?

Hava kirliliginin sonuglari ile ilgili
farkindahgi belirleme

Hava kirliligini dnlemek igin neler
yapilmalidir?

Hava kirliligi ile ilgili ulusal ve
uluslararasi yaptirimlar ve
icerikleriyle ilgili neler biliyorsunuz?
Giresun’da hava kirliligi oldugunu
dislintyor musunuz? Cevabinizi
sebepleriyle agiklayiniz.

Giresun’da hava kirliligi varsa sizi ve
cevrenizi nasil etkiliyor? Agiklayiniz.

Hava kirliligini 6nlemek ya da
azaltmak igin siz neler yapiyorsunuz
ya da yapmak istersiniz?

Hava kirliligine yonelik énlemler ile
ilgili farkindahgi belirleme

Hava kirliligine yonelik 6nlemler ile
ilgili farkindahgi belirleme

Yakin gevresindeki hava kirliligi ile ilgili
farkindahgi belirleme

Yakin gevresindeki hava kirliliginin
sonuglariile ilgili farkindaligi belirleme
Hava kirliligini 6nlemek icin kendisinin
neler yapabilecegi ile ilgili farkindalig
belirleme

Ogretmen adaylari,
ogrenciler

Ogretmen adaylari

Ogretmen adaylari

Ogretmen adaylari

Ogretmen adaylari

Ogretmen adaylarinin verdigi cevaplar iki ayr arastirmaci tarafindan kodlarin belirlenmesi ve
temalarin olusturulmasi asamalarindan gecerek analiz edilmistir. Kodlamalar sirasinda 6grencilerin
ifadelerinde belirlenen kodlarin hangi tema altinda kodlanabilecegi hususunda arastirmacilar fikir
birligine varamadiginda, cevre sorunlariyla ilgili cesitli kitaplara (Gliney, 2004; Ozey, 2009) basvurulmus
ve karar verilmistir. Arastirmacilar kendi aralarinda gergeklestirdikleri tartismalar sonucu uyum
saglayarak analizi tamamlamistir. Glvenirlik igin 6grencilerin cevaplari da 6gretmen adaylar igin
olusturulmus olan temalarla ve kodlarla karsilastirma yaparak yine iki ayri arastirmaci tarafindan analiz
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edilmistir. Bir 6grenci birden fazla kod yazabilecegi icin ayni 6grenci farkli kodlarda ya da temalarda yer
alabilmektedir. Yapilan analizler sonucu elde edilen bulgular asagida sunulmustur.

Hava kirliliginin tanimi ile ilgili birinci soruya 6gretmen adaylarinin ve 6grencilerin vermis olduklari
cevaplar Tablo 2’de sunulmustur.

Tablo 2.
Hava Kirliliginin Ne Oldugu ile ilgili Soruya Verilen Cevaplar.
Tema Kod OA* OA(%) o* 0O(%)
Neden Temiz havanin kirlenmesi 3 09.68 49 43.36
Beseri faaliyetler 8 25.81 31 27.43
Zararh gazlarin havaya karismasi 13 41.94 29 25.66
Zararl gaz oranin artmasi 6 19.35 5 04.42
Dogal ve begeri faaliyetler 3 09.68 1 00.88
Dogal faaliyetler - - 1 00.88
Kirleticilerin artmasi 2 06.45 - -
Sonug Canllara zarar 5 16.13 5 04.42
Dogaya zarar - - 3 02.65
Dogaya ve canlilara zarar 2 06.45 2 01.77
Doganin kendini yenileyememesi 2 06.45 - -

*OA: Ogretmen adayi, O: Ogrenci

Atmosferde bulunan gaz ve partikiillerin insanlar, diger canlilar ve esyalara zarar verici miktarda
ylkselmesine hava kirliligi denir (URL - 1). Diger bir ifadeyle hava kirliligi atmosferdeki zararl gaz ve
partikiillerin oranindaki artistir (Ozey, 2009). Ogretmen adaylari ve &grenciler ise hava kirliligini
nedenleri ya da sonuglar ile agiklamaya calismislardir (Tablo 2). Ogretmenlerin verdigi cevaplar
incelendiginde zararli gazlarin havaya karismasi kodunun %41.94 oranla en fazla belirtilen neden oldugu
belirlenmistir. Beseri faaliyetler kodu da olduk¢a sik belirtilmistir (%25.81). Ogrencilerde ise temiz
havanin kirlenmesi kodu %43.36’lik bir oranla en sik karsilasilan kod olmustur. Ogrencilerde sik
karsilasilan kodlar arasinda beseri faaliyetler (%27.43) ve zararh gazlarin havaya karismasi (%25.66) da
yer almaktadir. insan icin zararli kabul edilen gazlar havada siirekli bulunmaktadir. Ancak hava kirliligi
icin bu gazlarin oranindaki artisi dnemlidir (Ozey, 2009). Bu nedenle 6gretmen adaylarinca ve
Ogrencilerce siklikla ifade edilen zararli gazlarin havaya karismasi kodu dogru kabul edilemez.
Ogrencilerin cogu tarafindan ifade edilen temiz havanin kirlenmesi kodu ise bir tanimlamadan &te kelime
oyunuyla agiklama niteligindedir. Bu baglamda 6grencilerin “kirlilik” olarak algiladiklari durumun tespit
edilmesi miimkiin olmadig icin bu kodun dogru/bilimsel kabul edilemeyecegi aciktir. Ogrencilerin biyiik
bir kisminin bu kodla ilgili agiklamalar yapmasi hava kirliligini tanimlamak konusunda zorluk yasadiginin
gostergesi olabilir. Her iki grup tarafindan siklikla ifade edilen kodlardan biri olan beseri faaliyetler kodu
ise iki grubun da insanlarin hava kirliligi olusmasinda bir etkisinin oldugunun farkinda oldugunu ortaya
¢ikarmaktadir.

Hava kirliliginin ne oldugunu hava kirliliginin sonuglariyla agiklamaya ¢alisan 6gretmen adaylari ve
dgrenciler ise kirliligin cesitli zararlarindan bahsetmistir. Onal ve Giingdrdii (2008)'niin sosyal bilgiler
ogretmenligi son sinif 6grencileriyle yaptigl ¢alismada da, 6gretmen adaylarinin bayik bir kismi kirli
havay! “canli organizmalarin hayat sartlarina olumsuz etkiler yapabilecegi durum” olarak tanimlamistir.
Nedenlerinden faydalanarak hava Kkirliligini agiklama ¢abalarinda da zararh gaz ifadeleri karsimiza
cikmaktadir. Hava kirliligi ile ilgili yapilan cesitli tanimlar da incelendiginde kirliligin canlilara ve dogaya
zararlarindan bahsedildigi gorilmektedir. Bu arastirma icin kabul edilmis tanimda ise ‘atmosferdeki
zararh gaz ve partikillerin oranindaki artis’ ifadesinde ‘zararli gaz ve partikiller’ hava kirliliginin canlilar
icin zararli olma kriteri ile ilgilidir. Ancak her iki grubun da agiklamalarinda ekonomik, kiiltirel ve
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psikolojik etkilerine yer vermeden sadece canl organizmalar Uzerinden acgiklama yapmaya calismis
olmalari bu gibi zararlarin farkinda olmadiklari ihtimalini ortaya ¢ikarmaktadir.

Hava kirliliginin nedenleri ile ilgili ikinci soruya 6gretmen adaylarinin ve 6grencilerin vermis olduklari
cevaplar Tablo 3’de sunulmustur.

Tablo 3.
Hava Kirliliginin Nedenleri ile ilgili Soruya Verilen Cevaplar.
Tema Kod OA OA(%) 0 O(%)
Beseri nedenler  Sanayi 28 90.32 44 38.94
Motor 20 64.52 38 33.63
Isinma 17 54.84 33 29.20
Atik 6 19.35 21 18.58
Sigara - - 9 07.96
Begeri faaliyetler 3 09.68 5 04.42
Ormanlari yok etme 1 03.23 4 03.54
Kisisel bakim 8 25.81 1 00.88
Egitimsizlik 1 03.23 1 00.88
Carpik kentlesme 2 06.45 - -
Agaclandirma yetersizligi 2 06.45 - -
Orman yangini 2 06.45 - -
Sera gazlari 2 06.45 - -
Yanginlar 1 03.23 - -
Dogal nedenler  Volkan 5 16.13 - -
Deprem 1 03.23 - -

Ogretmen adaylarinin hava kirliliginin nedenleri ile ilgili soruya verdikleri cevaplar beseri ve dogal
nedenler temalarinda toplanmis olmasina ragmen o6grencilerin verdikleri cevaplarin tamami begeri
nedenler temasina yerlesmistir (Tablo 3). Bu durum Ogrencilerin dogal nedenlerle de havanin
kirlenebileceginin farkinda olmadigini géstermektedir. Hem 6grencilerin hem de 6gretmen adaylarinin
cogu beseri nedenlerden sanayi, motor, 1sinma ve atik kodlarina deginmislerdir. Ogretmen adaylarinin
%90.32’si sanayiden bahsederken, 6grencilerin %44’Uniin sanayiden bahsetmis olmasi 6gretmen
adaylarina gore sanayinin kirlemede daha 6nemli bir faktér oldugu diisiincesini ortaya cikarabilir.
Ogretmen adaylarinin %64’ ve 6grencilerin %33’li ise motorla ilgili koda deginmislerdir. Bu kodda
ozellikle araba motorlari nedeniyle salinan egzoz gazlarindan bahsetmektedirler. Benzer sekilde
Thornber, Stanisstreet ve Boyes (1999)'in galismasindaki 10-11 yasindaki 6grencilere gore de tasima ve
endustri hava kirliliginin en 6nemli sebepleridir.

Hava kirliligi denince akla yalnizca acik ortam hava kirliligi gelebilir. Oysa 6grencilerinde sigarayi da
havanin kirlenmesi i¢in bir neden olarak gérmesi, glinliik hayatlarinda sigaradan rahatsiz olmalari, yakin
cevrelerinde sigara icen birinin sigara icmek i¢in balkon gibi acik ortamlari tercih ettigini gézlemlemesi ya
da sigaranin kapali ortam hava kirliliginin sebebi oldugunun farkinda olduklarini gésterebilir. Gulli (2013)
sigaranin yanmasiyla olusan partikiler maddelerin bulundugu kapali ortamda hava kirliligine sebep
olabilecegini ifade etmistir. Fakat atmosferdeki zararli gazlarin oranindaki artisa etkisi ¢ok buylk
olmayacagi icin agik ortam i¢in hava kirliligi nedeni olarak ifade edilmemis olabilir.

Hem 06gretmen adaylari hem de o6grenciler hava kirliliginin olusmasi igcin pek cok gecerli neden
yazmislardir. Ancak yazilmis olan nedenler incelendiginde en yiiksek oranda olanlarinin mevcut durumda
miidahale etmekte zorlanabilecekleri nedenler oldugu gérilmektedir. Ogretmen adaylarinin %25’inin
degindigi kisisel bakim koduna ise 6grencilerin sadece %00,88’i deginmistir. Bu durum 6grencilerin kisisel
bakim Grlnlerinin kullanimi nedeniyle hava kirliliginin gerceklesebileceginin farkinda olmadigini
gostermektedir.

115



Funda AYDIN GUC et al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 85-133

Hava kirliliginin sonuglari ile ilgili soruya o6gretmen adaylarinin ve 6grencilerin vermis olduklari
cevaplar Tablo 4’de sunulmustur.

Tablo 4.
Hava Kirliliginin Sonuglariile ilgili Soruya Verilen Cevaplar.

Tema Kod 0OA OA(%) 0 0O(%)

Canli Saglk 26 83.87 58 51.33
Hayvan 3 09.68 8 07.08
Tlm canlilar 4 12.90 7 06.19
Yagam slresi 1 03.23 6 05.31
Oksijenin azalmasi/olmamasi - - 6 05.31
Bitki 5 16.13 5 04.42
Soy tikenmesi 3 09.68 1 00.88
Sosyal yasam 1 03.23 1 00.88
insan - - 1 00.88
Genetik bozulma 1 03.23 - -
Ruh saghg 1 03.23 - -

Cevre Diger fiziki cevre unsurlarinin kirlenmesi 6 19.35 12 10.62
Cevreyi kot kokular sarmasi / havanin pis kokmasi - - 10 08.85
Gorinta kirliligi 2 06.45 6 05.31
Ozon tabakasinin/atmosferin delinmesi 4 12.90 4 03.54
Ekolojik denge 4 12.90 2 01.77
iklim degisikligi 3 09.68 1 00.88
Kiuresel 1Isinma 5 16.13 1 00.88
Asit yagmurlari 1 03.23 - -

Ogretmen adaylarinin ve dgrencilerin hava kirliliginin sonuglari ile ilgili soruya verdikleri cevaplar
canl ve gevre temalarinda toplanmistir (Tablo 4). Canh temasindaki saghk kodu (%83.87) en yuksek
oranda deginilen kod olmustur. Bu kodu cevre temasindaki diger fiziki ¢cevre unsurlarinin kirlenmesi
(toprak, su vb.) izlemektedir. Thornber, Stanisstreet ve Boyes (1999)’in ¢alismasinda da 6grenciler (10-11
yas) hava kirliligi nedeniyle bitki ve hayvanlarin 6ldiigini, 6zellikle astim gibi saglik sorunlarinin ortaya
ciktigini belirtmislerdir. Diinya Saglik Orgiitii (WHO) de, 2012 verilerine gére diinyada yilda milyonlarca
kisinin hava kirligine bagh nedenlerle 6ldiglini rapor etmistir (URL-2). Bu ¢alismanin saglik kodunun
icinde de her iki grubun da ¢ogunlukla lst solunum yollari enfeksiyonlarindan bahsettigi gériilmistar.

Canli ve gevre temasi altinda yer alan “Soy tikenmesi, genetik bozulma, ruh saghgi, ekolojik denge ve
iklim degisikligi” gibi kodlara her iki grubun da ¢ok az oranda deginmis olmasi hava kirliliginin uzun vadeli
sonuglari konusunda farkindaliklarinin diisiik oldugunun gostergesi olabilir.

Benzer sekilde sosyal bilgiler 6gretmen adaylari da hava kirliliginin acgikta bulunan tarihi eserlerin
dokularinin  bozulmasi, insanlarda stres ve sinir sistemi bozukluklarinin artmasi, solunum vyolu
enfeksiyonlarinin artis gostermesi ve ulasim araglarinin kaportalarinin zarar gérmesine yol agtigini
belirtmislerdir (Onal & Giingdrdii, 2008). Thornber, Stanisstreet ve Boyes (1999)'in calismalarinda da 10-
11 yasindaki 6grencilerin ¢ogu binalarin hava kirliliginden olumsuz etkilendigini ifade etmislerdir. Ancak
bu calismada hem Ogretmen adaylari hem de Ogrenciler hava kirliliginin ekonomik ve kiltirel
sonuglarindan bahsetmemislerdir. Sadece bir 6gretmen adayi hava kirliliginin insan psikolojisini
etkileyebileceginden bahsetmistir.

Ogrencilerin %8.85’i havanin ya da cevrenin pis kokmasinin hava kirliliginin bir sonucu oldugunu
belirtmistir. Bu ifade 6grencilerin bir kisminin kirli havanin pis koktugu gibi bir dlisiinceye sahip olduklari
ihtimalini ortaya c¢ikarmaktadir. Oysa kirli hava pis kokmak zorunda degildir. Ornek vermek gerekirse,
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havayi kirleten azot oksitler (NOy) ve karbon monoksit (CO) gibi gazlar kokusuzdur (URL-3). Benzer
sekilde 6gretmen adaylarinin %6.45’i, 6grencilerin ise %5.31’i hava kirliliginin géruntl kirliligine neden
oldugunu ifade etmistir. Ogretmen adaylarinin ve &grencilerin bu ifadelerine ragmen hava kirli
oldugunda havanin renginde bir farklilik olmak zorunda degildir. Ornegin, hava kirliligine sebep olan azot
oksitler (NOy), kukirt dioksit (SO,), karbon monoksit (CO) gibi gazlar renksizdir (URL-3). Sadik, Cakan ve
Artut (2009)'Iin ¢alismalarinda da 11-12 yasindaki 6grencilerden hava kirliligi ile ilgili ¢izim yapmalari
istendiginde 06grencilerin gokylzinl siyah ya da gri renkte boyadiklari gorilmustir. Bu durum
ogrencilerin ve 6gretmen adaylarinin sadece kot kokan ya da farkl renklerde olan hava tabakalarinin
bulundugu yerlerde hava kirliliginin oldugu gibi bir dislincelerinin olma ihtimali nedeniyle dikkate deger
bulunmustur. Dargin ve Sert-Cibik (2009) ile Boyes, Stanisstreet ve Yeung (2004) da fen bilgisi 6gretmen
adaylarinin, kirli havanin kot kokuya ya da renge sahip olacagl gibi alternatif kavramlara sahip
olduklarini belirtmislerdir.

Hava kirliligini dnlemek igin neler yapilabilecegi ile ilgili soruya 6gretmen adaylarinin ve 6grencilerin
vermis olduklari cevaplar Tablo 5’de sunulmustur.

Tablo 5.
Hava Kirliliginin Onlemek icin Neler Yapilabilecedi ile ilgili Soruya Verilen Cevaplar.

Tema Kod 0A  OA(%) 0 0O(%)

Sanayi/Ev Filtre 20 64.52 57 50.44
Aritma tesisi - - 2 01.77
Baca temizligi - - 1 00.88

Egitim Bilinglendirme 17 54.84 15 13.27
Kirletenleri uyarma - - 4 03.54
Orgiin egitim 2 06.45 - -

Tarimsal Agaclandirma/agaclari kesmeme 7 22.58 13 11.50

faaliyet ilaclamayi azaltma 1 03.23 - -

Isinma Fosil yakit kullanimini azaltma 7 22.58 2 01.77
Ist yalitimi 1 03.23 1 00.88
Kaliteli kdmur kullanimi 5 16.13 1 00.88
Dogalgaz kullanimi 2 06.45 1 00.88
Yakiti bilingli kullanma - - 1 00.88

Devlet Denetleme 1 03.23 - -

politikalar Sehir planlamasi 3 09.68 - -
Durum tespiti, planlama 2 06.45 - -

Diger Toplu tagima 9 29.03 4 03.54
Gaz salinimini azaltma - - 4 03.54
Sigaray! yasaklama - - 3 02.65
Evi/ortami havalandirma - - 2 01.77
Dogayi koruma - - 2 01.77
Kisisel bakim 6 19.35 1 00.88
Orman yanginlarini énleme - - 1 00.88
icatlar yapilmasi - - 1 00.88

Geri donlisim 2 06.45

Ogretmen adaylarinin ve dgrencilerin ¢ogu, hava kirliligini dnlemek icin neler yapilabilir sorusuna
sanayi/ev temasinda cevaplar vermistir (Tablo 5). Ogretmen adaylarinin %64.52’si ve &grencilerin
%50.44'( filtre kullaniminin gerekliliginden bahsetmistir. Burada bahsi gegen fabrika bacalarinda ve ev
bacalarinda kullanilmasi gereken filtrelerdir. Benzer sekilde hava kirliliginin nedenlerinin sorulmus
oldugu soruda da sanayi kodu en yiksek frekansl kod olarak karsimiza ¢ikmaktadir.
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Hava kirliliginin nedenleri konusunda hem 6gretmen adaylari hem 6grenciler egitimsizlikten ¢ok az
bahsederken (Tablo 3); hava kirliligini 6nlemek i¢in neler yapilmasi gerektigi soruldugunda 6gretmen
adaylarinin %54.84’0, 6grencilerin ise %13.27’si egitim temasi altindaki bilinglendirme kodunda cevap
vermislerdir. Bilinglendirme kodunun iginde kampanya, slogan, kamu spotu, seminer ve anket
uygulamalari gibi calismalar yer almaktadir. Egitim ve bilinglendirme ile ilgili olan kodda 6gretmen
adaylarinin 6grencilere gore daha cesitli nedenler belirtmeleri, lisans yillarinda ¢evre ve ¢evre konulari ile
ilgili aldiklari derslerin etkisiyle bir nebze daha farkindaliklarinin Ust diizeyde olmasina baglanabilir.

Ogretmen adaylarinin %25’i hava kirliliginin nedenleri arasinda kisisel bakim driinlerinden
bahsederken sadece %19.35’i kirliligi 6nlemek igin bu urtinlerin kullanimlarinin azaltilmasi gerektigini
belirtmistir. Nedenler ve o6nlemler sorularinda ise sadece bir 6grenci kisisel bakim duriinlerinden
bahsetmistir. Kisisel bakim trtinlerinin kullanimini azaltma bireysel bir faaliyet olmakla beraber bagka
hicbir ek faaliyet gerektirmeden bireyin kendi basina dogaya verecegi zarari azaltmasi anlamina
gelmektedir. Bu nedenle 6grencilerin bu konudaki farkindaliginin diisiik oldugu soylenebilir.

Hi¢ bir 6grencinin hava kirliligini onlemek icin devlet politikalarinin gelistirilmesi gerekliligini
belirtmemis olmasi, yaslarinin kiicik olmasi ile agiklanabilir. Ancak, 6gretmen adaylarinin sadece
%19.36’sinin bu temada cevap belirtmesi de, gelecek nesilleri etkileyebilecek hava kirliligi gibi bir ¢evre
sorunu igin devletin alacagl 6nlemler konusunda farkindaliklarinin dusiik oldugunu gostermektedir.
Ogrencilerin gelisim dénemleri itibariyle devlet politikalari, ulusal ve uluslararasi yaptirnmlar hakkinda
bilgi sahibi olmalari beklenmemektedir. Bundan dolayr bu kapsamdaki sorular sadece 0Ogretmen
adaylarina sorulmustur.

Hava kirliligi ile ilgili ulusal ve uluslararasi yaptirimlar ve icerikleriyle ilgili soruya 6gretmen adaylarinin
vermis olduklari cevaplar Tablo 6’da sunulmustur.

Tablo 6.
Hava Kirliligi ile ilgili Ulusal ve Uluslararasi Yaptirimlar ve igerikleriyle ilgili Soruya Odretmen Adaylar
tarafindan Verilen Cevaplar.

Tema Kod OA OA(%)
KYOTO Protokoli Havaya salinan gazlarla ilgili dnlem 2 06.45
- 1 03.23
TEMA Agaclandirma 1 03.23
Cevre galismalari 1 03.23
- 1 03.23
Diger Cezai yaptirm 1 03.23
Agaclandirma 1 03.23
Uyari ve ambargo koyma 1 03.23
Greenpeace 1 03.23
Hava kirliligi 6lctim istasyonlari 1 03.23
Dumansiz hava sahasi 1 03.23

Hava kirliligini 6nlemeye yonelik ulusal ve uluslararasi yaptirimlarla ilgili bu sorunun ¢ok az 6gretmen
aday! tarafindan cevaplandigl gorilmektedir (Tablo 6). Soruya cevap veren 6gretmen adaylarinin ise
TEMA gibi vakif calismalarinin yani sira gesitli kampanyalardan bahsettikleri gorilmektedir. Verilen
cevaplar icinde yaptirim olarak gériilebilecek tek drnek KYOTO Protokoli’diir. Universite dgrencileri ile
yapilan farkli calismalar da bu sonucu destekler niteliktedir. (Karatekin, Kus & Merey, 2014; Oguz, Cakgl
& Kavas, 2011).

Giresun’da (bulundugunuz sehirde) hava kirliligi olup olmadigi ile ilgili soruya 6gretmen adaylarinin
vermis olduklari cevaplar Tablo 7’de sunulmustur.
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Tablo 7.

Giresun’da Hava Kirliligi Olup Olmadidiile ilgili Soruya Ogretmen Adaylari tarafindan Verilen Cevaplar.
Karar Kod 0OA OA(%)
Evet Komr kullanimi 20 64.52

Cografi yapi /yerlesim 7 22.58
Duman 7 22.58
Solunum glicligi 6 19.35
Filtresiz baca 3 09.68
Kalitesiz yakit kullanimi 3 09.68
Denize dokilen zararh atiklar 1 03.23
Orman tahribi 1 03.23
Kismen evet Agaclik alan 1 03.23
Cevap yok Filtresiz baca 1 03.23
Egzoz 1 03.23

Ogretmen adaylarinin neredeyse hepsi Giresun ilinde hava kirliligi oldugunu ifade etmis ve bunun
nedenini daha g¢ok komir kullanimi (%64.52) ve solunum glgligl (%19.35) ile agiklamislardir. Bu
calismanin yapildigi tarihin kis mevsime denk gelmesi ve sehirde 1sinma amagli kémar kullanimindaki
artis bu cevabin verilmesinde 6nemli bir etken olabilir. Giresun ili sehir merkezinde kis aylarinda komir
kullaniminin artmasi nedeniyle hava kirliliginin artmasi Giresun il Cevre Durum Raporu (2012)'nda da
ortaya konulmustur.

Ogretmen adaylarinin %22.58'i cografi yapi ve yerlesim nedeniyle hava kirliliginin oldugunu
belirtirken yine %22.58'i de dumandan bahsetmistir. Giresun sehri Giresun daglarinin eteklerinde deniz
kiyisinda olan bir sehirdir. Kig aylarinda kullanilmakta olan isinma sistemleri nedeniyle ortaya ¢ikan
dumanin daglari asarak cevreye yayllamamasi ve kiyi tipi sebebiyle riizgarli olmayisi nedeniyle dumanin
sehrin Ustine ¢okmis gorintisi bu aciklamalarin altinda yatan sebep olabilir. Giresun’a yakin ve benzer
cografi o6zelliklere sahip bir sehir olan Samsun’da yapilan bir calismaya katilanlar da hava kirliliginin kis
ginlerinde hissedildigini; bilhassa kirli havanin zemine yigildig1 sabah vakitlerinde yogunlugun arttigini
belirtilmistir (Sahin, 2004). Bu ¢alismanin yapildigi sehir olan Giresun’da da hava kirliliginin donemsel
oldugu raporlarla ortaya koyulmustur (Giresun il Cevre Durum Raporu, 2012). Ancak hicbir dgretmen
adayinin donemsel hava kirliligine vurgu yapmadigi gorilmektedir.

Giresun’da hava kirliligi varsa etkilerinin neler oldugu ile ilgili soruya 6gretmen adaylarinin vermis
olduklari cevaplar Tablo 8 de sunulmustur.

Tablo 8.
Giresun’da Hava Kirliligi Varsa Etkilerinin Neler Oldudu ile ilgili Soruya Odretmen Adaylari tarafindan
Verilen Cevaplar.

Tema Kod OA OA(%)
Canli Saglik 25 80.65
Sosyal yasam 3 09.68
Ruh saghgi 1 03.23
Genetik bozulma 1 03.23
Cevre iklim degisikligi 1 03.23
Gorunta kirliligi 1 03.23
Diger Koku 3 09.68
Gamasir 1 03.23
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Ogretmen adaylari Giresun’daki olasi hava kirliliginin etkilerini daha gok canli temasinda aciklarken,
bu temada da en ¢ok saglik (%80.65) koduna deginmislerdir (Tablo 8). Saglk kodunda verilen cevaplar
incelendiginde genellikle solunum sistemiyle ilgili yasadiklari sorunlardan bahsettikleri gorilmistir.
Cesitli calismalarda bireylerin hava kirliliginin &zellikle Ust solunum vyollari olmak {lizere saglik
problemlerine yol actigini diisiindiikleri gériilmektedir. (Oguz, Cakgi& Kavas, 2011; Sahin, 2004; Onal &
Glingordi, 2008)

Daha onceki sorularda oldugu gibi 6gretmen adaylari, bu soruda da hava kirliliginin ekonomik ve
kilturel sonuglardan bahsetmemislerdir. Hava kirliliginin sonuglarinin neler oldugu ile ilgili soruda bu
soruya gore daha fazla gesitlilikte kod ¢ikmis olmasi (Tablo 4) hava kirliliginin sonuglarinin hepsinin
O0gretmen adaylarinin kendilerini ve kendi cevrelerini etkilemedigine yonelik diisiincelere sahip
olduklarini ortaya koymaktadir.

Hava kirliligini 6nlemek ya da azaltmak icin kendilerinin neler yapabilecekleriyle ilgili soruya
6gretmen adaylarinin vermis olduklari cevaplar Tablo 9’da sunulmustur.

Tablo 9.
Hava Kirliligini Gnlemek ya da Azaltmak icin Kendilerinin Neler Yapabilecekleriyle ilgili Soruya Ogretmen
Adaylari tarafindan Verilen Cevaplar.

Tema Kod OA OA(%)
Egitim Bilinglendirme 14 45.16
Ogrenme 2 06.45
Isinma Kaliteli yakit kullanimi 2 06.45
Dogalgaz kullanimi 2 06.45
Fosil yakit kullanimini azaltma 1 03.23
Tarimsal faaliyet Agaclandirma 3 09.68
Sanayi /Ev Filtre 1 03.23
Devlet politikalari Denetleme 1 03.23
Diger Toplu tasima 6 19.35
Kisisel bakim 5 16.13
Sigara 1 03.23

Ogretmen adaylari hava kirliligini énlemek icin kendilerinin yapabileceklerini daha cok egitim
temasindaki bilinglendirme kodu (%45.16) ile agiklamiglardir (Tablo 9). Hava kirligini 6nlemek igin neler
yapilabilir sorusunda da %54.84 oraninda bu koda deginmis olmalari (Tablo 5), bilinglendirme
galismalarinin bu ig i¢in uygun oldugunu diistinenlerin hepsinin ayni zamanda kendilerinin bilinglendirme
¢alismalari yapmaya niyetli olmadigini gostermektedir. Bu durum nasil yapacagini bilmemekten ya da
gercekten yapmaya istekli olmamaktan kaynaklanabilir. Hava kirliligini 6nlemek icin neler yapilabilecegi
ile ilgili soruda bu soruya gore daha fazla cesitlilikte kod ¢ikmis olmasi hava kirliligini 6nleyebilmek icin
kendilerinin yapabilecekleri konusunda 6gretmen adaylarinin kisitlamaya gittigini de gostermektedir. Bu
kisitlama Ozellikle devlet politikalari ile sanayi/ev temalarinda ve diger temasindaki toplu tasima
araglarini kullanma kodlarinda da ortaya ¢ikmaktadir.

ihtiyag analizinde elde dilen bulgular genel olarak yorumlandiginda, 6gretmen adaylarinin ve ilkokul
ogrencilerinin hava kirliliginin ne oldugunu agiklarken atmosfer, karbon monoksit, karbondioksit, fosil
vakit, kikirt dioksit, asit yagmurlari, kiiresel 1sinma, ozon tabakasinin zarar gérmesi, kloroflorokarbon
gibi konu ve kavramlara ya hi¢c deginmedikleri ya da ¢ok az degindikleri gorilmektedir. Ayrica hava
kirliliginin zararl gazlarin oranindaki artis oldugunu ifade edebilen ¢ok az 6gretmen adayl ve 6grenci
oldugu goriilmektedir. Bununla birlikte, 6gretmen adaylari ya da Ogrenciler arasinda hava kirliligini
tanimlarken partikiller maddelere deginen bulunmamaktadir. Bu da hem 6gretmen adaylarinin hem de
ogrencilerin hava kirliliginin ne oldugunu tanimlayabilecekleri temel kavramlarla ilgili yeterli bilgilerinin
olmadigini gostermektedir.
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Hem Ogretmen adaylari hem de 6grenciler hava kirliliginin nedenlerini genellikle beseri faaliyetlere
dayandirmiglardir. Bu da kirliligin kaynaklari arasinda, yerlesim yerlerinin bulundugu cografi bdlgenin
yapisi ya da dogal afetler gibi dogal nedenlerin bulunabilecegi fikrinin henliz olusmadigini
gostermektedir. Ogretmen adaylari kisisel bakim rinlerinin kullanimini bir kirlilik sebebi olarak
gorirken ¢ok az 6grencinin bu konuya deginmis olmasi bireyin kendi basina da havayi kirletebilecegi
konusunda ogrencilerin bir farkindalik gelistirmemis oldugunu gostermektedir. Sigara kullanimi
konusuna ise ogrencilerin deginmesi ve O6gretmen adaylarinin deginmemesi, sigaranin yandiginda
ortama saldig1 gazlarin 6grenciler tarafindan hava kirletici olarak nitelendirilmesine ragmen, 6gretmen
adaylarinca benzer sekilde nitelendiriimemesi ve sigaranin havayi kirletmeyen bir unsur olarak
gorildugu anlamina gelebilir. Hava kirliliginin sonuglariyla ilgili her iki grupta kirliligin zarar verdigi
malzeme, ortam ya da saglik gibi unsurlar nedeniyle ekonomik maliyeti ve heykellere, tarihi eserlere
verdigi asindirici etki gibi kiltirel etkileri gibi sonuglarina neredeyse hi¢ deginmemistir. Hava kirliliginin
sonuglarindan en ¢ok deginilen ise insan ve canh saghgi olmustur. Bu da her iki grubun da hava kirliliginin
sonuglari ve topluma etkileri konusunda farkindaliklarinin disik oldugunu gostermektedir.

Hava kirligini énlemek icin ise her iki grup da daha ¢ok kendilerinin yapmakta zorlanabilecekleri
onlemlerden bahsetmistir. Kisisel bakim Grunleri kullanimini azaltma ya da toplu tasima araglarini
kullanmayi tercih etme gibi kirlilige bireysel katkiyi azaltici dnlemlere her iki grup tarafindan da ¢ok az
deginilmistir.

Soy tiikenmesi, genetik bozulma, ekolojik denge ve iklim degisikligi gibi kodlara her iki grup
tarafindan ¢ok az oranda deginilmis olmasi hem canlilar hem de cgevre i¢in gelecekte énem teskil
edebilecek pek ¢ok sorun konusunda iki grubun da farkindaliklarinin diisiik oldugunun gostergesi olabilir.
Ayrica 6gretmen adaylarinin hava kirliligi ile ilgili ulusal ve uluslararasi yaptirimlarla ilgili neredeyse hig
bilgilerinin olmadigi gérilmustir.

Biltin bu sonuglar 1si8inda hem 6gretmen adaylarinin hem de 6grencilerin hava kirliligi konusunda
temel kavramlar, kirliligin nedenleri, sonuglari ve gelecege yansimalari ile ulusal ve uluslararasi alanda
konuyla ilgili yaptirimlar konusunda yeterince bilgi ve farkindaliga sahip olmadiklari, bu konulardaki
eksikliklerinin giderilmesi ve farkindaliklarinin arttirilmasi gerekliligi ortaya ¢ikmaktadir.

ihtiyac analizi sonucunda ortaya ¢ikan sonuclar arastirmacilar tarafindan tartisilarak ogretmen
adaylarinda ve 6grencilerde hava kirliligi farkindaligi ile ilgili eksiklerin ortak noktalari belirlenmis ve bu
ortak noktalar “odak” olarak adlandiriimistir. Hava kirliligi farkindaligini olusturmak ya da artirabilmek
icin tizerinde durulmasi gereken odaklar Sekil 2’de verilmistir.

Temel
kavramlar

Nedenler

Gelecege
yansimalar

Sekil 2. ihtiyag analizi sonucu ortaya ¢ikan odaklar
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Arastirmacilar tarafindan belirlenen odaklarin igerikleri ve farkl disiplinlerin ilkokul dordinca sinif
O0gretim programlari tartisilarak, her bir odak igin bir disiplin belirlenmistir. Ardindan odaklarin siralanig
tartisilarak, hangi odagin hangi sirada verilmesi gerektigine karar verilmistir. Belirlenen siraya gore
odaklar, icerikleri ve iliskilendirildikleri disiplinler Tablo 10’da verilmistir.

Tablo 10.

Odaklar, icerikler ve ilgili Disiplinler.

Odak icerik Disiplin

Temel kavramlar Hava kirliligine iliskin temel kavramlar Tirkce
Nedenler Hava kirliliginin dogal ve beseri nedenleri Sosyal Bilimler
Sonuglar Hava kirliliginin canh ve gevre baglaminda sonuglari, hava Fen Bilimleri

kirliliginin topluma etkileri

Gelecekteki durum  Gegmiste ve glinlimiizde hava kirliligi ve bugiin ki kosullara Matematik
gore gelecekteki durumun yordanmasi

Onlemler Ulusal ve uluslararasi alinan dnlemler ile ilgili yonetmelik, Kamu Yonetimi
antlagsmalar, yaptirimlar, kamu ydneticilerinin gérusleri

Tablo 10’da gorildugu gibi ilk olarak hava kirliligi ile ilgili temel kavramlara yonelik ¢alismalarinin
yapilmasi uygun goérilmistir. Bu sebeple, atmosfer, karbon monoksit, karbondioksit, fosil yakit, kiikart
dioksit, asit yagmurlari, kiiresel isinma kavramlari belirlenerek 6gretimleri icin Tirkge disiplini segilmistir.
Hava kirliligi ile ilgili temel kavramlarin 6grenilmesi diger odaklara temel olusturmak agisindan énemlidir.
Temel kavramlarin ardindan hava kirliliginin nedenlerine yonelik farkindaligin saglanmasi gerektigi
distntlmustiir. Bu odagin igeriginde hava kirliligine sebep olan dogal ve beseri nedenler yer aldigindan,
sosyal bilimler disiplini ile iliskilendirilmistir. Hava Kkirliliginin sonuglari odagi; hava kirliliginin insan
sagligina etkileri, hava kirliliginin sonuglari, bu sonuglarin topluma etkilerinin canli ve gevre baglaminda
ele alinabilmesi icin fen bilgisi disiplini ile iliskilendirilmistir. Hava kirliliginin ge¢cmisten glnimize
durumu g6z online bulunduruldugunda gelecekteki durumu bilmek gelecege dair 6nlemler almak
acisindan oldukg¢a 6nemlidir. Bu baglamda hava kirliliginin nedenleri ve sonuglari odaklarinin ardindan
gelecekteki durumun yordanmasi ile ilgili farkindalik ¢alismalarinin yiritilmesi gerektigi disunilmistir.
Bu odak gec¢mise ait verilere gore gelecege yonelik tahminleri icerdiginden matematik disiplini ile
iliskilendirilmistir. Son olarak ise hava kirliligine yonelik alinan/alinabilecek 6nlemlerle ilgili farkindalik
gelistirmek amaciyla yonetmelik, antlasma ve yaptirimlari iceren 6nlemler odagi ise kamu yonetimi
disiplini ile iliskilendirilmistir. Tasarlanan icerigin gelistirilme siireci ilerleyen bolimde ayrintil olarak
tanitilmistir.

Projenin Gelistirilmesi

Projenin gelistiriimesi asamasi pilot uygulama ve pilot uygulama sonrasi yapilan degisiklikler olmak
tzere iki alt baghkta agiklanmistir.

Pilot Uygulama

Projenin gelistirilme silreci 6n testlerin uygulanmasi, THUD'nin yuritilmesi, topluma hizmet ve son
testlerin uygulanmasi olmak izere dort asamadan olusmaktadir.

On Testlerin Uygulanmasi

On testlerin uygulanmasi asamasinda, oncelikle HKFA-Il &gretmen adaylarina ve 6grencilere
uygulanmistir. Bu Ogretmen adaylari ve 06grenciler ihtiya¢ analizine katilanlarla aynidir. HKFA-II,
arastirmacilar tarafindan ihtiyag¢ analizi icin hazirlanan HKFA'nin igeriginin, genisletilmesiyle olusturulan
bir ankettir. Ihtiya¢ analizinde kullanilan HKFA’nin gelistiriimesinin sebebi yapilan analiz sonrasi
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o6gretmen adaylarinin ya da 6grencilerin hava kirliligi ile ilgili bazi konulara hi¢ deginmemeleridir. Bir
ornek vermek gerekirse 6gretmen adaylarinin ve 6grencilerin doldurmus olduklari ankette hava kirliligi
nedeniyle gelecekte yasanabilecek olumsuzluklara yonelik ifadeler kullanmadigi, giiniin sartlarina gore
degerlendirmeler yaptigi gérilmustir. Gegmis ve mevcut durumu goz éniinde bulundurmak gelecek igin
yorum yapmada ve gerekli dnlemlerin alinmasi agisindan oldukg¢a 6nemlidir. Bu noktada da bireylerde bu
farkindahgin gelistirilmesi gerekliligi ortaya c¢ikmaktadir. Dolayisiyla HKFA’ya “Hava kirliligi ile ilgili
onlemler alinmadigi takdirde gelecekte ne tiir sorunlarla karsilasabiliriz?” sorusu eklenmistir. HKFA-II'de
yer alan sorular ve amaglari Tablo 11’de verilmistir.

Tablo 11.
HKFA-II'de Eklenen Sorular, Amaglari ve Soruldugu Gruplar.
Soru Amag Grup
Sizce hava nedir? Agiklayiniz. Temel kavramlarla ilgili genel bakig Ogretmen adaylari,
acilarini belirlemek Ogrenciler
Sizce kirlilik nedir? Aciklayiniz. Temel kavramlarla ilgili genel bakis Ogretmen adaylari,
actlarini belirlemek ogrenciler
Gunlik hayatinizda hava kirliligine Hava kirliligine yonelik 6nlemler ile Ogretmen adaylari,
dair bolgesel ya da ulusal ne tir ilgili farkindalig belirleme Ogrenciler

etkinliklerle/faaliyetlerle
karsilastyorsunuz? Ornek vererek

aciklayiniz.
Hava kirliligi ile ilgili 6nlemler Hava kirliliginin sonuglarti ile ilgili Ogretmen adaylari,
alinmadigi takdirde gelecekte ne tiir farkindahgi belirleme ogrenciler

sorunlarla karsilasabiliriz?

On testlerin uygulanmasi asamasinda, ayrica 6gretmen adaylarinin uygulama éncesinde hava kirliligi
ile ilgili ne bildiklerine, ne 6grenmek istediklerine ve THUD sonunda ne kazandiklarina yonelik 6z
degerlendirme yapmalarina firsat sunacak Bil-iste-Ogren (BiO) formunun “Ne biliyorum?” ve “Ne bilmek
istiyorum?” sorulari uygulanmustir. BiO formu ile 6gretmen adaylarinin hava kirliligiyle ilgili mevcut ve
eksik bilgileri ile proje kapsaminda edindikleri kazanimlara yonelik 6z degerlendirmelerinin ortaya
cikarilmasi amaglanmustir.

THUD’nin Yiiriitilmesi

Toplamda 14 hafta siiren THUD'nin -proje kapsaminda tasarlanarak fakiltede yiritilen dersler igin-
uygulama plani Tablo 12’de verilmistir.

Tablo 12.
THUD Kapsaminda Fakiiltede Yiiriitiilen Derslerin Uygulama Plani.
Hafta Uygulama
1 On testler ve 6n arastirmalar
2 Ogretmen adaylarin gruplara ayrilarak, her grubun odaklarinin (disiplininin)
belirlenmesi, odaklar ile disiplinler arasi iliskilerin arastiriimasi
3-4 Gruplarin danismanlari rehberliginde odaklara uygun ders planlarini
hazirlamalari
5-6-7-8-9-10-11-12 Seminer hazirliklari ve seminerler
13-14 Gruplarin degerlendirme sunumlari ve son testler

Tablo 12’de sunulmus olan icerik asagida ayrintili olarak agiklanmistir:
- Fakiiltede d6gretmen adaylarina 6n testler (HKFA-II ve BiO formu) uygulanmistir.
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- Ogretmen adaylari hava kirliliginin ne oldugu, sebepleri, sonuglari, ulusal ve uluslararasi
cahismalarla ilgili 6n arastirmalar yapmislardir.

- Gonullilik esasina dayali olarak olusturulan bes grubun odaklari (disiplinleri) kura usuld ile
belirlenmistir.

- Topluma hizmet igin seminer hazirliklari baglamistir. Bu stregte, danismanlar (ilgili disiplin uzmani)
tarafindan odaklarin amaci ve kapsami gruplara tanitilmistir.

- Danismanlar 6gretmen adaylarindan gruplarinin odaklari ile disiplinleri arasindaki iligkiyi
arastirmalarini istemistir.

- Grup lyeleri ve danismanlar THUD saatleri disinda bir araya gelerek her hafta diizenli olarak
cahismalari stirdirmaslerdir.

- Ogretmen adaylari yapmis olduklari arastirmalar sonucunda odaklari ile iliskilendirebilecekleri,
kendi disiplinlerinde yer alan kazanimlari belirleyerek disiplinler arasi ders planlari gelistirmislerdir.
Bu asamada gelistirilen etkinliklerin hava kirliligi temasi igin belirlenen disiplinlere ve odaklara
uygun olmasina, belirlenen odak siralamasini takip etmesine dikkat edilmistir. Ayni zamanda bu
etkinlikleri iceren seminerlerin de yeni bilgi Ureterek, disiplinler arasi baglar olusturacak
interdisipliner 6gretme/6grenme ortamina uygun olmasina dikkat edilmistir.

- Ders planlarinin gelistirilmesi stirecinde de 6gretmen adaylarina danismanlari rehberlik etmistir.

- Seminer hazirlik derslerinde her hafta THUD saatinde tim danismanlar ve 6gretmen adaylari
gruplarin ¢alismalarini odak, kapsam, disipline ait kazanim, disiplinler arasi yaklasim baglamlarinda
degerlendirmis ve 6gretmen adaylarina gerekli donitleri vermistir. Bu dersler biitin gruplarin diger
disiplinler ile ¢alisan gruplarla ¢alisma, birbirlerinin ¢alismalarina katki saglama ve kendi disiplinleri
ile iliski (bag) kurma firsati saglayarak THUD kapsaminda yapilmis 6gret-6grenme faaliyetlerinin
interdisipliner dogasini olusturmustur.

- Gruplar, diger danismanlarin ve diger gruplarin geri donitleri dogrultusunda gereken
dizenlemeleri yaparak ders planlarina son hallerini vermislerdir.

- Odak sirasina gore tamamlanan ders planlari topluma hizmet amaciyla ilkokullarda seminer
seklinde uygulanmistir. Bir odagi kapsayan ders planlari ilkokullarda uygulanirken bu odagi takip
eden diger odaklarin seminer hazirliklari devam etmistir.

- Topluma hizmet agamasi sonunda 6gretmen adaylari ilkokullarda yapmis olduklari uygulamalara ait
deneyimlerini, disiplin uzmanlari ve diger gruplardaki 6gretmen adaylari ile paylasmis ve sinif
tartismasi ile uygulamalarin eksik ve iyi yonleri belirlenmeye ¢alisiimigtir.

- Tum gruplar seminerleri tamamladiktan sonra projenin hava kirliligi farkindaligina yonelik katkisi
olup olmadigi belirlemek amaciyla arastirmanin son asamasi olan son testlerin uygulanmasi
asamas! gerceklestirilmistir. Ogretmen adaylarina son test olarak HKFA-II ve BIO formunun son
sorusu uygulanmistir.

Topluma Hizmet

THUD’nin topluma hizmet asamasi 6gretmen adaylarinin belirlenen okullarda seminerler vermesiyle
gerceklestirilmistir. Bu okullar ve 6grenciler ihtiya¢ analizinde belirlenen okullarla aynidir. Bu siireg
ogrencilerin okul tarafindan verilen ders planlarindan bagimsiz olarak planlandigi ve uygulandigi igin
seminer olarak adlandirilsa da 6grencilerin aktif katihminin saglandigi etkinliklerle yuratilmistir. Bu
etkinlikler yapilandirmaci yaklasim benimsenerek hazirlanmis olan ders planlarina bagh kalinarak gesitli
drama, deney, beyin firtinasi ve gozlem gibi teknikleri icermektedir. Seminerler gerceklestirilirken
6gretmen adaylarina gerek sinifin 6gretmeni gerek de danismanlari tarafindan rehberlik yapilmamistir.
Rehberlik calismalari seminerlere hazirlik doneminde ve her bir seminer sonrasi danismanlar tarafindan
yapilmistir. Ogretmen adaylari kendi ders programlarina uygun olarak haftada iki saati bu seminerlere
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ayirabilmektedir. Bu nedenle her hafta bir okulda olmak Uzere her grup seminerleri toplamda dort
haftada tamamlamistir. ilkokullarda yiiriitiilen seminerlerin haftalara gére plani Tablo 13’de verilmistir.

Tablo 13.
Topluma Hizmet Kapsaminda Seminer Uygulama Plani.
llkokul
Hafta A B c D
1-2-3 Seminer hazirliklari yiritaldiginden herhangi bir uygulama yapilmamistir.
4 On test
5 Tiirkge On test
6 Sosyal Bilimler Tirkce On test
7 Fen Bilimleri Sosyal Bilimler Tirkce On test
8 Matematik Fen Bilimleri Sosyal Bilimler Tirkge
9 Kamu Yonetimi Matematik Fen Bilimleri Sosyal Bilimler
10 Son test Kamu Yonetimi Matematik Fen Bilimleri
11 Son test Kamu Yonetimi Matematik
12 Son test Kamu Yonetimi
13 Son test
14 Herhangi bir uygulama yapilmamistir.

Tablo 13’de gorildigi gibi seminerler dort farkli ilkokulda gergeklestirilmistir. Bu okullarda rastgele
secilen ikiser sube seminer salonlarinda bir araya gelerek bes hafta boyunca iki ders saati siiren
seminerlere katilmistir. Ayrica bir hafta 6n bir hafta da son testler (HKFA-II) yapildigindan ilkokullardaki
uygulama toplamda yediser hafta stirmustur.

Seminerler odaklarla baglantili olarak sirasiyla Tiirkce, Sosyal Bilimler, Fen Bilimleri, Matematik ve
Kamu Yonetim disiplinlerinde gergeklestirilmistir. Boylece 6gretmen adaylari 6grencilerle birlikte kendi
disiplinleriyle ilgili calismalar yaparken bir yandan da gruplarinin belirlenmis olan odaklarini 6grencilere
aktarmaktadir. Ogrenciler ise disiplinlerin farkliigi konusunda bilgilendirilmeden temaya ait odaklar
baglamindaki seminerlere katilmislardir. Boylece topluma hizmet asamasinda hem 6gretmen adaylari
hem de ilkokul 6grencileri sosyobilimsel bir konuda interdisipliner bilgi ve farkindalik kazanirken,
o6gretmen adaylari ayrica 6gretmenlik deneyimi de kazanmustir.

Pilot Uygulama Sonrasi Yapilan Degisiklikler

Projenin gelistirilmesi kapsaminda ydritilen pilot uygulama sonucunda veri toplama araclari ve
6gretmen adaylarinin hazirlamis oldugu ders planlarinin odak/igerik/siralama iliskisi degerlendirilmistir.

Veri Toplama Araglarinda Yapilan Degisiklikler

Veri toplama araglarinda yer alan sorularin amaglarina uygunlugu HKFA-II'den elde edilen verilerin
icerik analiziyle belirlenmistir. HKFA-II'nin 6grencilerin ve 6gretmen adaylarinin farkindaliklarinin
belirlenmesi amacina uygun bir veri toplama araci oldugu tespit edilmistir. Ancak bazi sorularin
diizeltilmesi bazilarinin ise anketten cikartilmasi gerekmistir. Ornegin, pilot uygulama sonucunda
“Televizyon, internet, dergi, gazete ve radyo gibi kitle iletisim araclarinda hava kirliligi ile ilgili nelerle
karsilasiyorsunuz?” sorusunun dizeltilmesi gerektigine karar verilmistir. Clinki 6grenciler ‘kitle iletisim
araglar’’ s6z grubunun anlamini bilmediginden, cevaplarinda grupla iletisimden bahsetmislerdir. Bu
nedenle sorunun amacina uygun veri toplanamamistir. Soru “kitle iletisim araclarl” yerine “televizyon,
gazete, internet gibi iletisim araclarl” yazilarak 6grenciler icin anlasilir hale getirilmeye ¢alisilmistir. “Hava
kirliligi ile ilgili dnlemler alinmadigi takdirde gelecekte ne tiir sorunlarla karsilasabiliriz?” sorusunda ise
matematik disiplinin gelecekteki durum odag kapsaminda saglanan farkindalik belirlenmek
amaclanmistir. Ancak 6gretmen adaylari ve 6grencilerin cevaplari analiz edildiginde ortaya ¢ikan kodlarin
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“Hava kirliliginin sonuglari nelerdir?” sorusunun kodlariyla ayni oldugu goérilmistir. Dolayisiyla bu
sorunun anketten gikarilmasi gerektigine karar verilmistir. Pilot uygulama sonucu gerekli degisikliklerden
sonra HKFA-IIl olusturulmustur. HKFA-III’de yer alan sorular Tablo 14’de verilmistir.

Tablo 14.

HKFA-IllI’de Yer Alan Sorular ve Soruldugu Gruplar.
Soru Amag Grup
Sizce hava kirliligi nedir? Agiklayiniz.  Hava kirliligi farkindaliginin genel bir Ogretmen adaylari,

bakis acisiyla belirlenmesi ogrenciler

Hava kirliliginin nedenleri neler Hava kirliliginin nedenleri ile ilgili Ogretmen adaylari,
olabilir? Agiklayiniz. farkindaligi belirleme Ogrenciler
Hava kirliliginin sonuglari neler Hava kirliliginin sonuglari ile ilgili Ogretmen adaylari,
olabilir? Agiklayiniz. farkindahgi belirleme ogrenciler
Hava kirliligini 6nlemek icin neler Hava kirliligine yonelik 6nlemler ileilgili  Ogretmen adaylari,
yapilmahdir? farkindahgi belirleme ogrenciler
Giresun’da hava kirliligi oldugunu Yakin ¢evresindeki hava kirliligi ile ilgili Ogretmen adaylari,
diisiniyor musunuz? Cevabinizi farkindahgi belirleme ogrenciler
sebepleriyle agiklayiniz.
Giinlik hayatta hava kirliligine dair Hava kirliligine yonelik 6nlemler ile ilgili ~ Ogretmen adaylari,
bolgesel ya da ulusal ne tir farkindahgi belirleme ogrenciler

etkinliklerle/faaliyetlerle
karsilasiyorsunuz? Ornek vererek
aciklayiniz.

Tablo 14'de, projenin asil uygulamasinda her iki gruba da ayni sorularin soruldugu goriilmektedir. Bu,
anketin slregteki gelisiminin bir sonucudur. Arastirmacilar tutarhhgin nasil saglandigini hem veri toplama
strecinde hem de verilerin analizi ve yorumlanmasi stirecinde agiklamahdirlar (Yildirnm & Simsek, 2006).
Bu ¢alisma igin, arastirmada tutarlilhigin nasil verildigine iliskin agiklamalar okuyucular igin net bir sekilde
sunulmustur.

Pilot uygulama sonucunda BiO formlarindan elde edilen verilere yapilan icerik analiziyle formun
dgretmen adaylarinin hava kirliligi ile ilgili farkindaliklarini tespit etme amacina ulastig gorilmistir. BiO
formlarinda 6gretmen adaylarinin kendi hava kirliligi farkindaliklariyla ilgili 6z degerlendirmeler
yaparken, disiplinlerarasi islenen THUD’nin mesleki deneyimlerine etkileriyle de ilgili acgiklamalar
yazdiklari gorilmuistir. Bu baglamda asil uygulamada THUD kapsaminda yapilan bu projenin 6gretmen
adaylarinin 6gretmenlik meslegini icra ederken yapabilecekleri ders i¢i ve dersler arasi etkinliklere olasi
yansimalarinin belirlenmesi amaci ile her gruptan goénilli 6gretmen adaylariyla goériisme yapilmasina
karar verilmistir.

Gorusme formu hazirlanirken ayrica 6gretmen adaylarinin disiplinlerarasi yaklasimla yuritilen THUD
kapsaminda topluma hizmet etme amacinin gergeklestirilmesi ve siirecin isleyisi hakkindaki goruslerini
de belirlemek amaglanmistir. Yari yapilandiriimis ylz ylze goériisme olarak tasarlanan goriismelerde
o6gretmen adaylarina on soru sorulmustur. Bu sorular su sekildedir:

1. Yaptiginiz calismanin amacini biliyor musunuz? Evetse nedir? Hayirsa sizce ne olabilir? Grubunuzun
amaci nedir? Diger gruplarin amaglarini da biliyor musun?

2. Sizce yaptiginiz g¢alisma amacina ulasmis midir (Sinif olarak ve grup bazinda)? Neden bdyle
dislinlyorsunuz?

3. Bugalismayla topluma hizmet ettiginizi disiinliyor musunuz? Nasil?
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4. Bu galismanin uygulama siirecini dislindiglintizde, siregle ilgili disiinceleriniz nelerdir? Olumlu ve
olumsuz olarak agiklar misiniz (Grup ve sinif bazinda)?

5. Bugalisma disiplinlerarasi bir ¢alisma olarak degerlendirilebilir mi? Neden?
Diger gruplarin yaptiklari ¢calismalar senin konu hakkindaki bilgi birikimine katki sapladi mi? Ne gibi
bir katkisi oldugunu grup bazinda agiklar misin?

7. Yapilan bu ¢alismanin sana 6gretmenlik deneyimi adina katkilari oldu mu? Nasil?

8. Ogretmen oldugunda sinifinda disiplinlerarasi bir etkinlik yapmayi diisiiniir miisiin? Neden?

9. Bu galismaya 6gretmen goziiyle baktiginizda sizin ilkokullarda yaptiginiz 6gretmenlik ile fakiltedeki
O0gretmenlerinizin yaptiklari 6gretmenlik arasinda farklar var mi? Nasil?

10. Bu cgalismaya Ogrenci goziyle baktiginizda sizin 6grencilik deneyiminizle ilkokullardaki ¢ocuklarin
ogrencilik deneyimi arasinda farklar var mi? Nasil?

Odak, lcerik ve Siralamada Yapilan Dedisiklikler

Pilot uygulama sirasinda topluma hizmet kapsaminda ydritilen seminerlere yonelik yapilan sinif
tartismalari ve grup danismanlarinin seminer hazirliklarinda/seminerlerde yasananlarla ilgili 6gretmen
adaylarindan edindikleri bilgiler 1siginda asil uygulamada yapilan seminerler igin disiplinlerin sirasi,
odaklari, igerikleri ve yapilan degisimler Tablo 15’de verilmistir.

Tablo 15.
Asil Uygulama Kapsaminda Odak, icerik ve Disiplin lliskisi.
U.S. Disiplin Odak icerik
1 Tirkce Temel kavramlar Hava kirliligi ile ilgili temel kavramlar
2 Fen Nedenler ve Hava kirliliginin insan sagligina olan etkileri ve fen disiplini
Bilimleri sonuglar baglaminda toplumsal ve sosyal etkileri
3 Sosyal Nedenler ve Hava kirliliginin dogal ve beseri neden ve sonuglari
Bilimler sonuglar
4 Matematik  Gelecekteki Gecmisteki ve gliniimiizdeki hava kirliligi durumu ve bugiin
durum ki kosullara gore gelecekteki durumun yordanmasi
5 Kamu Onlemler Onceki gruplarin sunumlarini toparlama/ézetleme, kanun
yonetimi ve yonetmelikler, farkli Glkelerde yapilan uygulamalar

toplumun gorusleri

U.S.: Uygulama sirasi

Pilot uygulamadaki odaklardan farkli olarak asil uygulamada nedenler ve sonuglar olmak (lizere iki
odagin birleserek nedenler ve sonuglar olmasina karar verilmistir (Tablo 15). Hava kirliliginin beseri ve
dogal nedenleri, sonuglarindan bagimsiz verilemeyecegi icin fen bilimleri ve sosyal bilimler disiplinlerinin
hava kirliliginin nedenlerini ve sonuclarini kendi disiplinleri baglaminda ele alinmasina karar verilmistir.
Bununla birlikte fen bilimleri grubu hava kirliliginin beseri nedenleri ve sonuglarina deginirken, sosyal
bilimler grubu da hava kirliliginin dogal ve beseri nedenleri ile birlikte sonuglarina da deginmistir.

Kamu yonetimi grubundaki 6gretmen adaylar pilot uygulamadaki ders planlarinda kamu gorevlileri
ile yaptiklar goriismelerden faydalanmislardir. Ancak bu siiregte gesitli sorunlarla karsilastiklarindan asil
uygulamadaki 6gretmen adaylari kamu gorevlilerinin goérisleri yerine vatandaslarin goruslerinden
faydalanmislardir. Ayrica yine pilot ¢alismadan farkh olarak farkli Glkelerdeki hava kirliligine yonelik
uygulamalara da ders planlarinda yer verilmistir.

Bunlara ek olarak asil uygulamada odaklarin disiplinlerle baglantilarinin net olarak anlasilabilmesi igin
ogretmen adaylarinin hazirlamis olduklari ders planlarina ilkokul 4. Sinif 6gretim programindaki
kazanimlarla eslestirmeleri istenmistir. Ayrica ders planlarinin 6gretmen adaylarinin daha 6nceden

bildigi 5E 68retme/6grenme modeline uygun olarak hazirlanmasina karar verilmistir.
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Asil Uygulama

Projenin asil uygulama sureci, Sekil 1'deki pilot uygulamayla ortlsecek bir siralamayla 6n testlerin
uygulanmasi, THUD’nin yuritiilmesi, topluma hizmet ve son testlerin uygulanmasi asamalari takip
edilerek gerceklestirilmistir. Birinci asamada 6gretmen adaylarina HKFA-IIl ve BIO formu 6n test olarak
uygulanmistir. Asil uygulamaya katilan 6gretmen adaylari bir egitim fakiltesinde sinif 6gretmenligi
dgrencisi olup THUD’ni alan dort gruptan kura ile belirlenmistir. Ogrenciler ise 6gretmen adaylarinin
topluma hizmet siirecinde ulasabilmeleri icin ayni ildeki ilkokullardan kura ile segilen ¢ okuldan yine
kura ile segilen ikiser sinifa devam eden toplamda 122 dérdiinci sinif 6grencisidir.

THUD'nin yuratildigi ikinci asama ise pilot uygulamadaki gibi (Tablo 12) gergeklestirilmistir. Gruplar
Tablo 15’de sunulan odak, disiplin ve icerige uygun ders planlarini hazirlamak igin danigsmanlariyla
¢alismalarini ylrGtmustir. Asil uygulamadaki disiplin-kazanim iliskileri Tablo 16’da sunulmustur.

Tablo 16.

Asil Uygulamada Disiplinler ve Kazanimlar.

Disiplin Ogretim programlarindaki kazanimlar
Tirkce Dinledikleri ile ilgili gikarimlar yapar.

Dinlediklerine iliskin karsilastirmalar yapar.
Bilmedigi kelimelerin anlamlarini arastirir.
Dinlediklerini baskalariyla paylasir.
Gorsellerden yararlanarak séz varhigini gelistirir.

Dinlediklerinde gegen bilmedigi kelimelerin anlamlarini tahmin eder (Milli Egitim
Bakanligi [MEB], 2009a).

Fen Bilimleri insan ve gcevre arasindaki karsilikli etkilesimin &nemini kavrar.

Cevre kirliligini 6nlemek icin yakin ¢evresini temiz tutar (MEB, 2013).

Sosyal Bilimler Cevresinde gordgi dogal ve beseri unsurlari ayirt eder (MEB, 2005).

Matematik Sutun grafigini olusturur.

Sutun grafigini yorumlar (MEB, 2009b).

Kamu yonetimi  Hava kirliligi ile ilgili kanun ve yonetmelikleri inceler.

Hava kirliligi ile kamu ve ilgili kamu gorevlilerinin goriislerini merak eder.

Tablo 16’dan gorildugu gibi Tirkce ve matematik disiplinlerinde kazanimlar disipline 6zgu olarak
yazilmis olmasina ragmen, fen ve sosyal bilimler disiplinlerinde kazanimlar ¢evre baglaminda yaziimistir.
Bu durum fen ve sosyal bilimler disiplinlerinin 6gretim programlarinin gevre egitimine yonelik kazanimlar
icermesinden kaynaklanmaktadir. Kamu Yonetimi disiplini ise ilkokullarda bir ders olarak var olmadigi
icin ilgili grup danismani tarafindan belirlenmis olan kazanimlar diger danismanlarla birlikte incelenerek
karara baglanmistir.

Topluma hizmetin gergeklestirildigi ticlincii asamada seminerler ise Tablo 15’deki gibi yUratalmustar.
Seminerlerde her bir grubun ilkokullarda sunduklari ders planlari su sekilde 6zetlenebilir:

- Tirkge: Hava kirliliginde temel kavramlar ile ilgili dramanin izlenmesi, dinlediklerinde gegen
bilmedigi kelimelerin anlamlarinin tahmin edilmesi, dinlenilenler ile ¢ikarimlar ve karsilastiriimalar
yapilmasi, temel kavramlara yonelik gorsellerin incelenmesi ve gorsellerden yararlanilarak soz
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varliginin gelistirilmesi, temel kavramlara yonelik bulmacalarin ¢éziilmeye c¢alisiimasi bu siirecte
bilinmeyen kelimelerin anlamlarinin arastiriimasi

- Fen Bilimleri: Hava kirliliginin gbzlenmesi icin deney yapilmasi, deneyin sonucunun canh saghgi
Gzerine etkilerin, hava kirliliginin beseri neden ve sonuglariyla birlikte tartisiimasi, konu ile ilgili
animasyonlarin izlenmesi ve tartisilmasi ile insan ve gevre arasindaki karsihkh etkilesimin
oneminin farkina variimasi.

- Sosyal Bilimler: Hava kirliliginin neden ve sonuglarina iliskin dogal ve beseri unsurlarla ilgili drama
ve goérsel materyallere yer verilerek hava kirliliginin dogal ve beseri neden ve sonuglarinin
aciklanmasi.

- Matematik: Sehrimizin ge¢mis yillardaki hava kirliligine yoénelik verilerinin arastiriimasi, verilere
yonelik sutun grafiklerinin olusturulmasi ve yorumlanmasi, grafik yardimiyla gelecekteki durumu
belirlemeye yonelik problemlerin ¢dzilmesi.

- Kamu yoénetimi: Hava kirliliginin 6nlemesine yonelik ulusal kanun ve yonetmeliklere, uluslararasi
anlasmalara, farkh Glkelerdeki hava kirliligi durumlarinin karsilastiriimasina yoénelik dramalarin
izlenmesi, toplumun goriislerine yénelik yapilan réportajlarin izlenmesi ve tartisilmasi.

Son olarak, 6gretmen adaylarina HKFA-IIl ve BIO formu son test olarak uygulanmistir. Ayrica her
gruptan rastgele secilen iki 6gretmen adayiyla gorismeler yapilarak asil uygulama tamamlanmistir.

Sonug ve Oneriler

Bu proje kapsaminda sinif 6gretmenligi bolimi altinci donem 06grencilerine yonelik THUD igin
disiplinlerarasi bir 6gretme/6grenme ortami tasarlanmistir. Ogretme/6grenme ortaminin bir bdlimi
fakiltede yapilan etkinlikler bir kismi ise ilkokullarda yapilan etkinliklerden olugmaktadir.

Hava kirliligi temasinda gergeklestirilen bu etkinliklerin fakiltede yapilan c¢alsmalarda, ilkokul
ogrencilerine yonelik hava kirliligini agiklamak icin kullanilabilecek odaklarda bes farkli disiplinde ders
planlarinin hazirlanmasi yer almaktadir. Bu disiplinler ana dil olarak Tiirkge, Sosyal Bilimler, Fen Bilimleri,
Matematik ve Kamu Yonetimidir. Her bir disiplinde gorevli 6gretmen adaylari kendi konu alaniyla
baglantili olacak sekilde sirasiyla hava kirliligi ile ilgili temel kavramlar, nedenler ve sonuglar, gelecekteki
durum ile énlemler odaklari tizerinde galismalar yapmiglardir. Olusturulmus olan odak/disiplin gruplari
fakilte icinde yapilan paylasimlarla sadece kendileri 6grenmekle kalmamis ayni zaman da birbirilerinden
de Ogrenme sansini elde etmislerdir. Dolayisiyla bir disiplin grubundaki 6gretmen adayi, diger
gruplardaki 6gretmen adaylarinin hava kirliligi ile ilgili yapmis olduklari g¢alismalari inceleme ve
degerlendirme sirecine katilma firsati bulmustur. Boylece 6gretmen adaylari hava kirliligi konusunu
disiplinlerarasi bir bakis agisiyla inceleme sansi elde etmislerdir. Bunun yansira hem sosyobilimsel
sorunlarla ilgili hem de disiplinlerarasi 6grenme ortamlari i¢cin ders planlari hazirlama konusunda
deneyim kazanmislardir.

Etkinliklerin ilkokullarda yuritilen kisminda ise 6gretmen adaylari hazirlamis olduklari ders planlarini
uygulamaya gegirerek farkli ilkokullarda sunumlar yapmislardir. Boylece sadece 6gretmen adaylari degil,
ayni zamanda ilkokul 6grencileri de hava kirliligi ile ilgili disiplinlerarasi bilgi ve farkindalik kazanmislardir.
Bunun yani sira 6gretmen adaylari disiplinlerarasi iliskilendirmelerin nasil yapilabilecegi konusunda
deneyim kazanmislardir.

THUD kapsaminda gergeklestirilebilecek bu tip projeler ile 6gretmen adaylari hem toplumsal bir
sorunla ilgili farkindalik kazanacak, hem de kendi mesleki bilgilerini kullanma ve gelistirme imkani
bulacaktir. Arastirma sonuglarinin katihmcilarin hava kirliligi farkindahginda artis oldugunu ortaya
koymasi halinde THUD kapsaminda benzer etkinlikler gelistirilerek, sosyobilimsel konularda 6grencilere
ve topluma farkindalk kazandirma calismalari yapilabilir. Bu projenin sonuglarinin THUD de danismanlik
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yapan Ogretim (yeleri ve kendi okullarinda topluma hizmet uygulamalari yapmayi planlayan
ogretmenler tarafindan igerigin disiplinlerarasi olarak planlanmasi konusunda ornek olarak
kullanilabilecegi disliniiimektedir. Boylece 6gretmen adaylarina ya da 6grencilere bir konuyu tek bir
disiplinle sinirlandirilmis bir sekilde degil, gercek hayatta oldugu gibi ayni anda pek ¢ok disiplin agisindan
analiz etme ve degerlendirme firsati sunulabilir.
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Article Info Abstract

In this study that was conducted to determine science teachers’ and pre-service

DOI: 10.14812/cuefd.309443 science teachers’ epistemological beliefs and opinions about the nature of science, the

study group constituted of 236 pre-service science teachers and 61 science teachers
working in secondary schools. In this study conducted with mixed research pattern, as
data collection tools, “ScientificEpistemological Beliefs Survey” and “Perspectives on
Scientific Epistemology Scale” were used. As a result of the research, according to
findings obtained from “Scientific Epistemological Beliefs Survey,” it was concluded
that science teachers and pre-service science teachers have a traditional
understanding of science and there was not significant differences between scientific
epistemological beliefs among science teachers and pre-service science teachers.
According to the findings obtained from “Perspectives on Scientific Epistemology
Scale,” it has been revealed that both groups have traditional understanding of science
based on positivist paradigm especially towards “source of scientific knowledge,

scientific theories and laws”, and non-traditional (contemporary) scientific
understanding based on post-positivist paradigm towards “changeable nature of
scientific knowledge; nature of scientific knowledge to be based on evidences and
observations; observations, inferences and theoretical titles in science; creative nature
of scientific knowledge; subjectivity and social and cultural structure of scientific
knowledge”.
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Fen Bilimleri Ogretmenleri ve Fen Bilgisi Ogretmen Adaylarinin Bilimsel
Epistemolojik inanglari ve Bilimin Dogasi Hakkindaki Gériisleri

Makale Bilgisi 0z

Fen bilimleri 6gretmenlerinin ve fen bilgisi 6gretmen adaylarinin epistemolojik

DOI: 10.14812/cuefd.309443 inanglari ve bilimin dogasina dair gorislerini belirlemek igin yapilan bu arastirmanin

¢alisma grubunu, 236 fen bilgisi 6gretmen adayi ve ortaokullarda gorev yapan, 61 fen
bilimleri 6gretmeni olusturmaktadir. Karma arastirma deseniyle yapilan bu arastirmada
veri toplama araci olarak, “BilimselEpistemolojik inanglar Olgegi” ve “Bilimsel
Epistemoloji Uzerine Goriisler Anketi” kullanilmistir. Arastirma sonucunda, “Bilimsel

Anahtar Kelimeler: Epistemolojik inang Olgegi” nden elde edilen bulgulara gére fen bilimleri
Bilimin dogasl, o6gretmenlerinin ve 6gretmen adaylarinin geleneksel bilim anlayisina sahip olduklari ve
Bilimsel epistemolojik inang, fen bilimleri gretmenleri ile fen bilgisi 6gretmen adaylarinin bilimsel epistemolojik
Fen bilgisi 6gretmen adaylari, inanglari arasinda anlamli bir farkin olmadigi sonucuna ulasilmistir. “Bilimsel
Fen bilimleri 6gretmenleri. Epistemoloji Uzerine Goriisler Anketi” nden elde edilen bulgulara gore ise, her iki

grubun da “bilimsel bilginin kaynagi, bilimsel teoriler ve kanunlar” 6zelliklerine yonelik
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pozitivist paradigmaya dayanan geleneksel bilim anlayigsina, “bilimsel bilginin
degisebilirligi, bilimsel bilginin dogasinin deney ve gozlemlerden elde edilen kanitlara
dayali olmasi, gozlemler, g¢ikarimlar ve bilimde teorik baghklar, bilimsel bilginin yaratici
dogasi, 6znellik ve bilimsel bilginin sosyal ve kiltiirel yapisi” 6zelliklerine yonelik ise,
post-pozitivist paradigmaya dayanan geleneksel olmayan (¢agdas) bilim anlayisina
sahip olduklari tespit edilmistir.

Introduction

Epistemology can be expressed as a field of philosophy that criticizes the problems related to
knowledge, that examines where the information comes from, its structure, origin, criteria, validity and
limitations (Hangerlioglu, 1996; Yazici, 1999; Clgen, 2001; Deryakulu, 2006; Cevizci, 2010).
Epistemology, which is one of the basic structures of philosophy, analyzes the nature of human
knowledge, scope of knowledge, its origins, limitations, conceptual components, accuracy and validity in
all respects. Epistemology includes research fields that can be associated with three basic questions.
These questions include; “What are the limits of human knowledge?", “What are the resources of
human knowledge?” and “What is the nature of human knowledge?” (Muis, Bendixen & Haerle, 2006).
Belief, on the other hand, are individuals’ acceptances that constitute their perceptions, interpretation
and attitudes towards these interpretations (Deryakulu, 2006). According to Hofer and Pintrich (1997),
behind all precise judgments and exhibited behaviors lie individuals’ beliefs. Individuals’ beliefs about
knowledge, knowing and learning are called epistemological beliefs (Schommer, 1990; Deryakulu &
Blylikoztirk, 2005). Scientific epistemological belief, on the other hand, covers individuals’ beliefs about
what science and scientific knowledge are, how are they produced and shared, and how should they be
taught (Deryakulu & Bikmaz, 2003).

There are two important paradigms about the formation of scientific knowledge. According to
positivist paradigm, scientific experience is quite important in the formation of scientific knowledge,
only knowledge that is observed through observed and controlled experimental studies is reliable (Ekiz,
2009) and scientific knowledge is single and absolute truths (Ozden, 2003). However, science is not the
outcome of neither pure reason nor pure observation (Yildirim, 2014). According to post-positivist
paradigm, scientific knowledge is the knowledge that is not only based on experiment, observation and
used method, but also based on conditions of the society and age in which science is done, and scientific
truths and judgments are not absolute (Ozden, 2003). Contemporary conception of scientific
epistemological beliefs has shifted from traditional scientific understanding based on positivist paradigm
towards non-traditional conception of science based on post-positivist paradigm and based on the fact
that scholars are under the effect of culture and society they live in, and individual beliefs and values,
imagination and instincts (Pomeroy, 1993).

In particular, in studies conducted towards science education, it is seen that concepts such as
epistemological beliefs, epistemological opinions and scientific knowledge are used in the same sense
(Coban & Ergin, 2008). In addition to these terms, the nature of science is used for the same purpose. In
the study conducted by Coban and Ergin (2008), it can be seen that while the characteristic of scientific
knowledge is discussed, characteristics in questions are of the nature of science. The same study of
scientific knowledge, "the nature of scientific knowledge, the data source, the value, the accuracy limits
of debate" that supports this thesis. In this study, epistemological beliefs, scientific knowledge and
nature of science are used in the same sense.

Although Khishfe and Abd-El Khalick (2002) indicate that the nature of science cannot be defined
completely due to complex, dynamic and multiple structure of science, Lederman (2007; cited by Akgtin,
2015) defines the nature of science as the whole of beliefs and values that reflect epistemology of
science and that are included in the way of knowledge creation and production of knowledge. Features
of nature of science (scientific knowledge) can be grouped under the following topics (Dogan, Cakiroglu,
Bilican & Cavus, 2009).

v' Changeable nature of scientific knowledge
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v" Nature of scientific knowledge based on evidence obtained from experiment and
observations

Subjectivity

Creative nature of scientific knowledge

Social and cultural structure of scientific knowledge

Observations, inferences and theoretical titles in science

Scientific theories and laws

A VANE N NN

The subject of how individuals consider the nature of science draws the attention of educational
researchers day by day. There are several studies finding out that, due to individualistic differences,
individuals tend to have different perspectives towards events and facts and each individual has their
peculiar epistemology (Evcim, 2010) and these beliefs have significant effects on learning (Hofer, 2001;
Ongen, 2003; Deryakulu & Biiyiikdztiirk, 2005; Deryakulu, 2006; Eroglu & Giiven 2006). For example,
Deryakulu (2004) concluded that, during the process of learning, students with developed
epistemological beliefs are more successful academically based on their increased usage of qualified
learning strategies when compared to students with underdeveloped epistemological beliefs. While
Yilmaz and Delice (2007) suggest that, despite having enough knowledge in problem solving, pre-service
teachers’ beliefs negatively affect their achievement, Izgar and Dilmag (2008) and Gurol, Altunbas and
Karaaslan (2010) suggest that teachers with high level of self-perception also have higher level of
epistemological beliefs. Schommer and Walker (1997), in their study in which they analyzed the
relationship between university students’ attitudes towards school and their epistemological beliefs,
conclude that students, who strongly believe that learning skill comes from birth and it is an irrevocable
skill, tend to care for school less and believe in the value of education less when compared to students,
who believe that learning skill can be improved.Chan (2002) has concluded in a study conducted with
pre-service teachers in Hong Kong, Institute of Education, that pre-service teachers believing that
learning depends of effort and process adopt thorough learning approach for meaning learning, on the
other hand, pre-service teachers believing that knowledge should be provided by an authority or an
expert adopt superficial learning approach. In addition, scientific epistemological beliefs have a decisive
effect on people’s preferred teaching-learning approaches, learning strategies, perception and
interpretation methods of knowledge and experiences (Deryakulu & Barge, 2003).

Educating scientific literate individuals is placed in the center of education programs in many
countries (Lederman, 1992; Abd-El-Khalick, 2001; Dogan, 2010; MEB, 2013; Akglin, 2015). In the most
broader terms, a scientific literate person should be able to develop an understanding towards the
complex relationship between concepts, theories, principles, scientific processes and science,
technology and society, and more importantly towards the nature of science (Abd-El-Khalick &
BoulJaoude, 1997). It has become important in terms of functionality of education programs to
determine opinions towards the nature of scientific knowledge (scientific epistemological beliefs)
among teachers who will educate the target population, namely students who are expected to become
scientific literate people. When the related literature is reviewed, it has been revealed that there are
many studies on epistemological beliefs among pre-service teachers (Ongen, 2003; Deryakulu &
Blylikozturk, 2005; Terzi, 2005; Eroglu & Giiven, 2006; Yilmaz & Delice, 2007; Ayaz, 2009; Meral &
Colak, 2009; Oztiirk, 2009; Oztiirk, 2011), but there are less number of studies on teachers’
epistemological beliefs (Izgar & Dilmag, 2008; Ayvaci & Nas, 2010; Akgay, 2011). In this regard, the
research sample was determined as pre-service science teachers and science teachers. In this study that
was conducted to determine science teachers’ and pre-service science teachers’ scientific
epistemological beliefs and their opinions on the nature of science, answers to the following questions
were searched:

1. What is the level of scientific epistemological beliefs among pre-service science teachers?

2. What is the level of scientific epistemological beliefs among science teachers?

3. Are there any significant differences between science teachers’ scientific epistemological
beliefs and those of pre-service science teachers?
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4. What are the opinions of science teachers and pre-service science teachers on the nature of
science?
Method

This study was based on mixed research pattern. Mixed research method is the research pattern in
which quantitative and qualitative data or techniques are combined (Christensen, Johnson & Turner,
2015). The current study, therefore, is a mixed study in terms of containing qualitative and quantitative
data. In the study, quantitative data was collected through scanning model, and qualitative data was
collected through phenomenological analysis. In the study, some measures, valid for mixed studies,
were taken to ensure validity and reliability. The first one among these measures was the weakness
minimization validity that was based on researcher’s use of another method to cover up weakness of a
method (Christensen, Johnson & Turner, 2015). In-depth knowledge, which was the lack of quantitative
data, was obtained through quantitative ways. The second one was the multiple validity that was based
on the comparison of specific validities within appropriate quantitative, qualitative and mixed methods
(Christensen, Johnson & Turner, 2015). Another measure taken for qualitative data was triangulation.
Triangulation can be in three forms including data sources, method and researcher triangulation
(Patton, 2014). In this study, data sources, researcher triangulation and method triangulation were
used. As for data source, science teachers and pre-service science teachers were selected. To ensure
diversity among participants, teachers were selected from both schools located in city center and from
central districts, on the other hand, pre-service science teachers were selected from 1st, 2nd, 3rd and
4th grades of science teaching program. For method diversity, scanning and phenomenology patterns
were used. In terms of researcher diversity, the study was conducted by two researchers. Thus, the aim
was to avoid researches’ subjective judgments as much as possible.

Participantsand Data Collection Procedure

Study group of the research consists of 61 science teachers working in secondary schools in Burdur
city center and its districts and 236 pre-service science teachers attending the 1st, 2nd, 3rd and 4th
grades of Science Teaching Program in the Faculty of Educational Sciences as of 2013-2014 academic
year and all selected through the stratified purposive sampling method. According to Biylkoztirk,
Gakmak, Akgln, Karadeniz and Demirel (2009:91), “Differing from stratified sampling with its feature of
not considering randomness in unit selection, the stratified purposeful sampling is also known as quota
sampling in the literature.” The reason for selecting this sampling method for pre-service teachers was
that it was considered more appropriate to include pre-service teachers from all grade levels in the
sample. All these two groups were applied with “ScientificEpistemological Beliefs Survey” in which
quantitative data was collected.“Perpectives on Scientific Epistemology Scale,” in which qualitative data
was collected, was applied to 85 pre-service science teachers and 40 science teachers selected randomly
from the study sample, but 28 of the pre-service science teachers and 10 of the science teachers were
excluded from the study since they could not fill in scales completely. In the final situation, the
qualitative data was collected from 57 pre-service science teachers and 30 science teachers.

Instruments

Scientific Epistemological Beliefs Survey. ScientificEpistemological Beliefs Survey was developed by
Pomeroy (1993). This scale is composed of 50 items under three subdimensions in English in its original
form. Translated into Turkish by Deryakulu and Bikmaz (2003), the scale consists of 30 items in total
including 22 positive items reflecting traditional conception of science and 8 negative items reflecting
non-traditional conception of science as a result of validity and reliability analyses. Alpha internal
consistency coefficient calculated for the original form of the scale translated into Turkish is .91
(Deryakulu and Bikmaz, 2003). The scale has a five point Likert-type ranging from (1) | Strongly Agree to
(5) I Strongly Disagree. The lowest score that can be obtained from the scale is 1, and the highest score
is 5. High score (>2.5) obtained from the scale indicates strong belief in traditional understanding of
science, and low score (< 2.5) indicates non-traditional (contemporary) understanding of science.
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Perpectives on Scientific Epistemology Scale. Opinions on Scientific Epistemology Scale was
developed by Abd-El-Khalick (2002). This survey consists of 10 open-ended questions. The survey was
adapted by Dogan (2010), and reviews by two experts were taken for content validity. From the scale,
consisting of 10 questions in its original form, 8 questions were used for this study. Questions cover the
following features of the nature of science;

e Changeable nature of scientific knowledge

e Nature of scientific knowledge is based on evidence and observation.

e  Subjectivity

e Creative nature of scientific information

e Social and cultural structure of scientific knowledge

e Scientific theories and laws

e Observations, inferences and theoretical titles in science (evidence and data).

Data Analysis

For analyses of scientific epistemological belief scale that constituted quantitative data of the
research, single factor analysis of variance (One-Way ANOVA) was applied for descriptive analysis and
unrelated samples by considering normal distribution of scores by pre-service teachers and teachers.
For the analysis of scores obtained from “Scientific Epistemological Beliefs Survey” that constituted
quantitative data of the research, total scores obtained from all items in the scale were used. Cronbach
Alpha reliability coefficient of the scale, in which quantitative data was obtained, was calculated as .91
for this study. Qualitative data of the research was collected from participants’ answers to “Perspectives
on Scientific Epistemology Scale”. Qualitative data was analyzed using the content analysis, one of the
qualitative analysis methods. In the content analysis, data is subjected to an in-depth examination,
similar data was combined around certain themes and concepts (Yildirrm & Simsek, 2008). In this
context, surveys read repeatedly by researchers were subjected to content analysis, similar data were
encoded, and themes that would express these codes were established. To ensure reliability and
consistency in analysis of the data in the research, the same data set was encoded by both researchers,
and consistency between encoders was considered. Consistency was calculated using “Consensus
(Consensus+Dissidence)x100” formula (Miles & Huberman, 1994). As a result of this calculation, 0.87
percent consistency was determined among analysis results obtained by researchers. Besides, direct
quotes were used for external validity in data.

Results
Findings related to the First Sub-Problem

Results of descriptive analysis towards pre-service science teachers’ scores obtained from “Scientific
Epistemological Belief Survey” are presented in Table 1.

Table 1.
Results of Descriptive Analysis towards Pre-service Science Teachers’ Scientific Epistemological Beliefs
Scores

Variable N Min Max 4 SD
Scientific

Epistemological 236 2.97 3.93 3.48 197
Beliefs

As can be seen in Table 1, it can be said that, based on pre-service science teachers’ higher average
score (X = 3.48, SD =.197) from Scientific Epistemological Beliefs Survey, pre-service science teachers
have a traditional understanding of science.
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Findings related to the Second Sub-Problem

Results of descriptive analysis conducted to determine science teachers’ levels of scientific
epistemological beliefs are presented in Table 2.

Table 2.

Results of Descriptive Analysis towards Science Teachers’ Scientific Epistemological Beliefs Scores
Variable N Min Max % SD
Scientific

Epistemological 61 2.83 4.00 3.50 .22
Beliefs

Analyzing the Table 2, it can be said that, based on higher average scores (X = 3.50, SD =.22) from
Scientific Epistemological Beliefs Survey, science teachers have a traditional understanding of science.

Findings related to the Third Sub-Problem

Results of One-Way ANOVA conducted to analyze the difference between levels of scientific
epistemological beliefs among science teachers and pre-service science teachers are presented in Table
3.

Table 3.
Results of One-Way ANOVA Test towards Science Teachers and Pre-service Science Teachers’ Scientific
Epistemological Beliefs

Source of Variance Sum of df Mean Square F P
Squares

Between Groups .024 1 .024 .594 442"

Within Groups (error) 12.089 295 .041

Total 12.114 296

*p>.05

As can be seen in Table 3, as a result of the variance analysis applied, no significant differences were
found (F1.,05=0.594; p >.05) between science teachers’ scientific epistemological beliefs scores (X=3.47,
SD=.19) and pre-service science teachers’ scientific epistemological beliefs scores (X=3.50, SD=.22).

Findings related to the Fourth Sub-Problem
Findings are given in the forms of headlines associated with features of the nature of science.

Source of Scientific Knowledge. Findings obtained as a result of the analysis of data that was
obtained from opinions of the participants on the source of scientific knowledge are given in Table 4.

Table 4.
Findings related to the Theme “The Source of Scientific Knowledge”
Sub-Themes Pre-service Teachers Teachers

f % f %
Just experiment and 19 33.92 8 28.57
observation
Accidentally 13 23.21 3 10.71
Scientific method 6 10.71 6 21.42
Research and analysis 6 10.71 0 0
Curiosity 4 7.14 3 10.71
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Based on needs 3 5.35 4 14.28
Trial and error 3 5.35 0 0
Thinking 2 3.57 2 7.14
Technology 0 0 2 7

According to Table 4, it is observed that opinions of both pre-service teachers and teachers
concentrate on “only experiment and observation”. While experiment and observation, one of the pre-
service teachers’ opinions, is followed respectively by accidentally, scientific method, research and
analysis, curiosity, needs and trial-and-error; teachers’ opinions are also accumulated around similar
themes. It attracts attention that mostly “scientific method” opinion is common only after experiment
and observation, and teachers mentioned about the theme of “technology” that pre-service teachers
never mentioned. Besides, vast majority of teachers and pre-service teachers, who mentioned that
experiment was used is the production of scientific knowledge, answered the question of “will you use a
miraculous liquid that will grow your flower faster without using scientific ways?” by saying “they will
not try something like this”. According to these findings, it can be said that science teachers and pre-
service science teachers have a traditional understanding of science with regard to “source of scientific
knowledge.” Direct quotation example regarding this theme is given below.

“This miraculous liquid was tested with controlled experiments before their shipment to market
shelves. Therefore, there is no need for me to try. Already, it’s going to work”... (PST-41 [Traditional
understanding of science].

Changeability of Scientific Knowledge. Findings related to science teachers’ and pre-service science
teachers’ opinions on the feature of the nature of science, “changeability of scientific knowledge” can
be seen in Table 5.

Table 5.
Findings Related to the Theme “Changeability of Scientific Knowledge”
Sub-Themes Pre-service Teachers Teachers

f % f %
Changes with technological developments 17 32.69 8 28.57
Varies with the progress of science 12 23.07 7 25
Changes with research and experiment 7 13.46 2 7.14
Changes with new thinking and 6 11.53 4 14.28
interpretations
Theories vary 4 7.69 5 17.85
Law do not change 3 5.76 0 0
Information does not change 2 3.84 0 0
Changes with the requirements of the age 1 1.92 2 7.14

Analyzing the Table 5, it can be seen that, while a few opinions by pre-service teachers are towards
irrevocable feature of laws and knowledge, vast majority of opinions by pre-service teachers and all
opinions by teachers are towards that the fact that scientific knowledge can be changed with the
developments in science, technological developments, theories, new thinking and interpretations,
research and experiments or based on requirements of the age. Accordingly, it can be said that pre-
service teachers and science teachers have non-traditional conception of science with regard to features
of the nature of science “changeability of scientific knowledge”. Direct quotation examples regarding
this theme are given below.

... “Science and knowledge are not static, knowledge also varies with research and technological
developments...” (ST-29 [Non-traditional conception of science])
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. “Scientific knowledge may change in accordance with newly produced ideas and hypotheses
introduced. It is not static.” (PST-37 [Non-traditional conception of science])

Nature of Scientific Knowledge is Based on Evidence and Observation/Observations, Inferences
and Theoretical Titles in Science. Findings relating to science teachers’ and pre-service science teachers’
opinions towards the features of the nature of science such as “nature of scientific knowledge is based
on evidence and observation” and “observations, inferences and theoretical titles in science” are shown
in Table 6.

Table 6
Findings related to Themes of “Nature of Scientific Knowledge is Based on Evidence and Observation”
and “Observations, Inferences and Theoretical Titles in Science”

Sub-Themes Pre-service Teachers Teachers

f% %
Evidence
Proof 19 38 16 59.25
Hint, trace 9 18 3 11.11
Information based on experiment and observation 7 14 4 14.81
Proof of truth 6 12 0 0
Suggestions 5 10 4 14.81
The foundation of research 4 8 0 0
Data
Gather information 23 45.09 5 19.23
Qualitative and quantitative information 10 19.60 14 53.84
Main element forming the basis of research 7 13.72 2 7.69
The values at the end of research 5 9.80 1 3.84
Written materials 3 5.88 0 0
Information divided into stages 3 5.88 0 0
Raw form of information 0 0 4 15.38
Collection of data and evidences
Observation 13 22.41 7 20.58
Questionnaire 10 17.24 4 11.76
Research / Examination 8 14.54 2 5.88
Experiment / Controlled experiment 7 12.06 5 14.70
Meeting / interview 6 10.34 2 5.88
Journey / Observation 4 6.89 3 8.82
Analysis of works 3 5.17 5 14.70
Archive investigation 3 5.17 2 5.88
Scientific methods 2 3.44 1 2.94
Internet 2 3.44 2 5.88
Nature research 0 0 1 2.94

Analyzing the Table 6, it has been determined that, while opinions of pre-service teachers focus on
themes such as evidence, tips and trails, knowledge based on testing and observation, proof of truth,
proposition and proof and the basis of research respectively, teachers’ opinions focus on similar themes
with exception of themes such as proof of truth and basis of research. In addition, it has been
determined that most of the teachers consider proof as “evidence”. It has been observed that teachers’
and pre-service teachers’ opinions towards data focus on themes such as qualitative and quantitative
knowledge, collecting information, raw form of information, values at the end of research, main
element forming the basis of research. In addition to these sub-themes, other themes such as written
materials and fragmented form of knowledge are found among pre-service teachers despite being few
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in numbers. While pre-service teachers define data as “collecting information”, teachers mostly define it
as “qualitative and quantitative information”. While it is seen that the vast majority of pre-service
teachers’ answers related to data and evidence collection methods include observation, survey,
research/review, experiment/controlled experiment and meeting/interview, on the other hand, the vast
majority of teachers’ opinions concentrate on observation, experiment/controlled experiment, analysis
of works and survey. Based on all these findings, it can be said that science teachers and pre-service
science teachers exhibit non-traditional conception understanding of science related to the features of
the nature of science such as “nature of scientific knowledge is based on evidence and observation” and
“observations, inferences and theoretical titles in science”. Below are examples of direct quotes about
this theme.

... “Evidence consists of information that we collect for solving a problem and that will verify the
hypothesis.” (ST-8 [Non-traditional conception of science])

...”Quantitative and qualitative information obtained as a result of experiments and observations is
called data...” (ST-9 [Non-traditional conception of science])

Scientific Theories and Laws. Findings related to science teachers’ and pre-service science teachers’
opinions on the feature of the nature of science, “scientific theories and laws” are given in Table 7.

Table 7.
“Scientific Theories and Laws” Theme
Sub-Themes Pre-service Teachers Teachers

% f%
Theory
Knowledge with its accuracy widely accepted 11 17.18 10 23.25
Hypothesis  proven  with  experiment and 10 15.62 15 34.88
observation
Experiment results not accepted by everybody 9 14.06 5 11.62
Facts likely to be refuted 8 12.05 2 4.65
Experiment result considered by many scientists 7 10.93 3 9.30
Hypotheses that are accepted but likely to be 6 9.37 4 9.30
falsified
Scientific proposition not yet proven 5 7.81 1 2.32
Scientific facts 3 4.68 3 6.97
Description of information 3 4.68 0 0
Vision hard to prove 2 3.12 0 0
Formation of the theory
By establishing hypothesis 22 34.37 2 6.45
Just through experiment and observation 19 29.68 11 35.48
Through controlled experiment 11 17.18 5 16.12
Scientific method 10 15.62 10 32.25
Through thinking 2 3.12 3 9.67
Law
Universalized information 20 40 8 21.62
Theories accepted by everybody 10 20 6 16.21
Researchable and provable information 6 12 2 5.40
Real information gained unchanged quality and 5 10 8 21.62
cannot be refuted
Hypothesis validated with observation and 4 8 6 16.21
experiments
Facts proven with repeating experiments (shown) 3 6 7 18.91
De facto information 2 4 0 0
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Formation of law

Only controlled experiments and observations 35 54.68 25 83.33
Scientific methods 29 45.31 5 16.66
The difference between theory and the law

Theories can be transformed into law 15 26.31 0 0
Laws are universal, theories are not universal 9 15.78 11 40.74
Theories are unprovable facts 8 14.03 2 7.40
Don’t Know 8 14.03 0 0
Laws do not change, theories may change 5 8.77 0 0
There are no differences between them 4 7.01 0 0
Law are certainly proven information, and theories 4 7.01 3 11.11
are greatly proven information

Laws are irrefutable information, theories are real 2 3.50 8 29.62
refutable information

Laws define event, theories define event 0 0 3 11.11

According to Table 7, opinions of both groups towards the definition of theory concentrate on
“hypothesis proven with experiment and observation,” “knowledge with its accuracy widely accepted”
and “experiment results not accepted by everybody”. Among other themes include answers such as
“scientific facts,” “experiment result considered by many scientists,” “explanation of knowledge,”
“scientific proposition not yet proven” and “facts likely to be refuted”. With regard to this sub-theme, it
is difficult to say that all of pre-service teachers’ and science teachers’ opinions reflects non-traditional
scientific approach. That is because answers by both participant groups are insufficient in literally
reflecting non-traditional scientific approach. For example, “explanation of knowledge,” “experiment
results not accepted by everybody,” “scientific proposition not yet proven” themes are insufficient for
non-traditional scientific approach despite being sufficient for traditional opinion. With regard to the
formation of theory, it has been observed that most of pre-service teachers’ and teachers’ opinions
focus on themes such as “just experiment and observation,” “establishing hypothesis,” “controlled
experiment”.

” o«

” o«

With regard to law, pre-service teachers’ and teachers’ opinions mainly focus on “universalized
information, real information that cannot be refuted, theories accepted by everybody,” accordingly, it
can be seen that scientific approach of both groups is against non-traditional scientific understanding or
insufficient. With regard to formation of laws, pre-service teachers’ and teacher’ opinions are collected
under themes of “only controlled experiments and observations” and “scientific method”.

With regard to the difference between theory and law, most of teachers and pre-service teachers
express that laws are universal and theories are not universal. Based on all these findings, it can be said
that science teachers and pre-service science teachers have traditional understanding of science
towards features of the nature of science including “scientific theories and laws”. Below is the direct
qguote about this theme.

... “Dalton indicated that, in atom theory, atom cannot be broken. But later, it was proven with
obtained information that atom could be broken (modern atomic theory). Laws are facts that cannot
be change under no circumstances. Theories, on the other hand, are facts that can change...” (ST-13
[Traditional understanding of science])

Creative Nature of Scientific Knowledge/Social and Cultural Structure of Scientific
Knowledge/Subjectivity. Findings about science teachers’ and pre-service science teachers’ opinions on
features of the nature of science including “creative nature of scientific information,” “social and
cultural structure of scientific knowledge,” and “subjectivity” are given in Table 8.
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Table 8.
Findings related to Themes of “Creative Nature of Scientific Knowledge,” “Social and Cultural Structure of
Scientific Knowledge” and “Subjectivity”

Sub-Themes Pre-service Teacher Teacher

% f %
The Reason for Reaching Different Results by Scientists Despite Having Data
Difference in personal opinions, ideas, perspectives, 25 49.01 19 63.33
special views and their difference in interpreting the
information
Lacking precise information 8 15.68 2 6.66
Imagination 6 11.76 3 10
Scientists’ having different fields of study and 6 11.76 2 6.66
having different knowledge
They established different hypotheses based on 6 11.76 2 6.66
same data
Selective perception 0 0 2 6.66
The Difference between Scientific Knowledge and Scientific Thought
Scientific knowledge is objective facts based on 22 41.50 10 38.46

experiment and observation, scientific thought is

subjective ideas

While the scientific knowledge is explained theories 15 28.30 8 30.76
and laws, scientific thought is explained with

emotions and beliefs

Scientific knowledge consists of proven facts, 8 15.09 5 19.23
scientific thoughts consists of the phase of producing

scientific knowledge based on imagination and

creativity

Don’t Know 8 15.09 3 11.53

According to Table 8, the reason for scientists’ obtaining different results despite having same data is
determined as the fact that nearly half of pre-service teachers and more than the half of teachers’
opinions constitute of the theme, “difference in personal views, perspectives and subjective views”.
Answers such as “lack of precise information, imagination and establishing different hypotheses based
on same data” are among notable themes.

With regard to the difference between scientific knowledge and scientific thought, it can be seen
that teachers’ pre-service teachers’ opinions mostly focus on answers such as “Scientific knowledge is
objective facts based on experiment and observation, scientific thought is subjective ideas” and “While
the scientific knowledge is explained theories and laws, scientific thought is explained with emotions
and beliefs”, some teachers and pre-service teachers mention about imagination and creativity. Based
on these findings, it can be said that science teachers and pre-service science teachers generally exhibit
non-traditional understanding of science towards features of the nature of science including “creative
nature of scientific knowledge,” “social and cultural structure of scientific knowledge” and
“subjectivity”. Below is an example of a direct quote about this theme.

... “Science stems from the fact that people look at events from their own perspectives. For example,
when astronomers are those claiming the asteroid hit, natural scientists are those who say that the
cause is volcanic eruption. In other words, they interpret data in accordance with their own fields...”
(ST-13 [Non-traditional conception of science])
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Discussion & Conclusion

In the research, based on high level of pre-service science teachers’ scores obtained from scientific
epistemological beliefs scale, it can be said that pre-service science teachers have a traditional
understanding of science. In the literature, there are some studies concluding that pre-service teachers’
epistemological beliefs are towards traditional scientific understanding (Abd-El-Khalick & BouJaoude,
1997; Abd-El-Khalick & Akerson, 2004; Terzi, 2005; Meral & Colak, 2009; Ayvaci and Nas, 2010;
Karabulut & Ulucan, 2012). For instance; Meral and Colak (2009), as a result of the study conducted with
651 students attending the teachers educational college, have determined that students have a
traditional understanding of science. Karabulut and Ulucan (2012) have determined as a result of the
study they conducted with the participation of the first and last grade pre-service physical education
teachers that pre-service teachers have high level of traditional scientific beliefs.

Another finding of the study is that science teachers’ scientific epistemological beliefs reflect
traditional understanding of science. In the literature, there are some studies available in which
teachers’ epistemological beliefs are examined (Karhan, 2007; Dogan & Abd-El-Khalick, 2008; Izgar &
Dilmag, 2009; Kurt, 2010; Aslan & Tasar, 2013; Bayir, 2016). Karhan (2007) has determined, in the study
in which teachers’ epistemological beliefs are examined, that teachers have superficial beliefs towards
the fact that facts are single and absolute. Kurt (2010), as a result of the research conducted with 256
teachers, has determined that, while teachers’ epistemological beliefs have sides suitable for partly
developed epistemological understanding, they have more traditional understanding of science. Dogan
and Abd-El-Khalick (2008) have revealed that, in addition to science teachers having traditional
understanding of science towards the nature of science, they have similar opinions and these naive
opinions independent of age, gender, geographic origin and social-economic status. Aslan and Tasar
(2013), as a result of the study conducted with science teachers, have found that teachers have naive
views about many sub-dimensions of the nature of science. Aslan (2009) indicates that naive opinion is
the one that adopts positivist paradigm. Finding that science teachers are far from many sub-dimensions
of the nature of science, Bayir (2016), based on the results of this study, claims that current findings do
not support expectations of science education in the 21th century and reform movement in the country
considering that the vision of 2004 and 2013 science programs was to raise students with science
literacy.

Another result of this research is that there are no significant differences between science teachers’
and pre-service science teachers’ scientific epistemological beliefs. Analyzing the relationship between
teachers’ and pre-service teachers’ epistemological beliefs, Alpan and Erdamar (2014), in their study
conducted with 247 senior grade students attending Gazi University and 32 teachers guiding these
students, have examined teachers’ and pre-service teachers’ epistemological beliefs before and after
the teaching application and have observed that there are no significant differences between their
epistemological beliefs before and after the implementation of the program. Sara¢ and Cappellaro
(2015) have indicated that there are no significant differences among classroom teachers’ and pre-
service teachers’ opinions towards the nature of science apart from hierarchy of hypothesis-theory-law
and consistency of inter-scientific concepts.

Science teachers’ and pre-service science teachers’ opinions towards the nature of science are
determined according to features of the nature of science. It has been observed that both pre-service
teachers’ opinions and teachers’ opinions towards “the source of scientific knowledge” focus mostly on
experiment and observation. It is a true but incomplete information that, in obtaining scientific
knowledge, scientific methods such as experiment and observation are used. This is one of myths
accepted related the nature of science. Not only are there a single scientific method in obtaining
scientific knowledge, but also are scientists’ creativity and imagination important (Palmquist & Finley,
1997; Abd-el-Khalick & Akerson, 2004; Dogan, 2010). According to Dogan (2010), thinking that scientific
knowledge is produced “through experiment” coincides with experimentalism knowledge theory,
namely positivist view, that was supported by Francis Bacon and that suggests the only source of human
knowledge as experimentalism. Accordingly, it can be said that science teachers and pre-service science
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teachers have a traditional understanding of science with regard to “the source of scientific knowledge”.
This finding shows similarities with many studies in the literature (Dickinson, Abd-El-Khalick &
Lederman, 2000; Abd-el-Khalick & Akerson, 2004; Ari, 2010; Dogan, 2010; Dursun, 2015). For example,
Abd-El-Khalick and Akerson (2004), as a result of their study conducted with 28 pre-service teachers
attending science course, have determined that 86% of participants think that scientific knowledge is
created through the scientific method constituting of single or serial phases; Dogan (2010) indicates that
vast majority of high school students say that scientific knowledge is produced by scientific method.

It has been found that all science teachers and majority of pre-service teachers have opinions
towards changeability of scientific knowledge with regard to features of the nature of science,
“changeability of scientific knowledge”. Very few of pre-service teachers’ opinions are related to fact
that information will not change. Accordingly, it can be said that pre-service teachers and science
teachers have non-traditional conception of science with regard to features of the nature of science
“changeability of scientific knowledge”. This view is consistent with the results obtained from studies
conducted by Lederman (1999), Dogan and Abd-el-Khalick (2008), Ari (2010) and Aslan (2009). For
example, in a study conducted by Aslan (2009) with regard to volatility of scientific knowledge, Aslan has
revealed that science and technology teachers hold the idea that scientific knowledge may change as a
result of scientific studies repeated with new techniques and developed tools.

It can be said that, with regard to features of the nature of science including “nature of scientific
knowledge is based on evidence and observation” and “observations, inferences and theoretical titles in
science,” science teachers and pre-service science teachers exhibit non-traditional conception of
science. Although the study group consisted of high school students, Dogan (2010) also reached similar
findings as a result of his study.

It has been determined that science teachers’ and pre-service science teachers’ opinions towards the
whole theory focus on views such as “hypothesis proven with experiment and observation,” “knowledge
with its accuracy widely accepted” and “experiment results not accepted by everybody”. With regard to
definition of theory, it is difficult to say that all of pre-service teachers’ and science teachers’ opinions
reflects non-traditional scientific approach. That is because answers by both participant groups are
insufficient in literally reflecting non-traditional scientific approach. For example, “explanation of
knowledge,” “experiment results not accepted by everybody,” “scientific proposition not yet proven”
themes are insufficient for non-traditional scientific approach despite being sufficient for traditional
opinion. With regard to law, it can be seen that pre-service teachers’ and teachers’ opinions mainly
focus on themes such as universalized information, real information that cannot be refuted, theories
accepted by everybody, and it can be seen that scientific approach of all is against nontraditional
scientific understanding or insufficient.With regard to the difference between theory and law, most of
teachers and pre-service teachers express that laws are universal and theories are not universal. Based
on all findings obtained from participants’ opinions towards theory, law, formation of theory and law
and their differences, it can be said that science teachers and pre-service science teachers have
traditional understanding of science towards the feature of nature of science, “scientific theories and
laws”. This finding coincides with the findings by Dogan (2010) and Mihladiz (2010) and Aslan
(2009).0ne of the known myths towards the nature of science is the fact that hypotheses constitute
theories, theories constitute laws (Aslan, 2009), namely, there is a hierarchy between theory and law
(Dickinson, Abd-El-Khalick & Lederman, 2000; Dogan Bora, Arslan & Cakiroglu, 2006). However, law and
theories are different information types and they cannot be transformed into each other (Dogan,
Cakiroglu, Bilican & Cavus, 2009: 25). According to Irez (2008) and Dogan (2010), one of the biggest
reasons for this error is wrong information in current course books.

» u

It is observed that science teachers, pre-service science teachers and scientists may have different
personal opinions, imagination etc., thus, different points of view; therefore, they mention about the
view that they may achieve different outcomes and about features such as “creative nature of scientific
knowledge, social and cultural structure and subjectivity”. Based on these findings, it can be said that
science teachers and pre-service science teachers, generally exhibit non-traditional understanding of
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science towards features of the nature of science including “creative nature of scientific knowledge,”
“social and cultural structure of scientific knowledge” and “subjectivity”. Consistent with these findings,
in Dogan’s study (2010), students expressed that the reason for scientists producing different theories
with regard to disappearance of the dinosaurs, different theories produced by people and inability to
adopt a common theory despite same data at hand were different studies and different interpretations.
In the study conducted by Aslan (2009), vast majority of science and technology teachers (66.2%)
expressed that “successful scientists should be always very open-minded, and they should also carry
properties like imagination, intelligence and honesty.”

In short, although, according to findings obtained from “Scientific Epistemological Scale,” it was
concluded that science teachers and pre-service science teachers have a traditional understanding of
science; according to the findings obtained from “Opinions on Scientific Epistemological Beliefs Scale,” it
was revealed that both groups have traditional understanding of science based on positivist paradigm
especially towards “nature of scientific knowledge to be based on experimentation, scientific theories
and laws” features of the nature of science, and non-traditional (contemporary) scientific understanding
based on post-positivist paradigm towards “the diversity of scientific knowledge, scientific knowledge to
be based on proof and observation, observations, inferences and theoretical titles in science, creative
nature of scientific knowledge, subjectivity and social and cultural structure of scientific knowledge”.
Abd-El Khalick and Boulaoude (1997) attribute science teachers’ still having traditional conception of
science to the fact that teachers training programs are not useful towards pre-service science teachers’
developing information towards the nature of science that they need during their science education.

Based on the results of this research, science teachers may be provided with in-service trainings to
guide them towards scientific understanding by saving them from traditional scientific understanding
towards some features of the nature of science. Dogan, Cakiroglu, Cavus, Bilican and Arslan (2011)
indicated that science and technology teachers’ opinions towards the nature of science improved
positively thanks to educational programs. Also, effective methods can be used towards the nature of
science to develop pre-service science teachers’ opinions on the nature of science. Although Abd-El-
Khalick and Lederman (2000), as a result of wide literature review they applied, have indicated that
attempts towards strengthening science teachers’ opinions on the nature of science mainly fail, there
are also studies indicating that some approaches are effective on this issue (Bianchini & Colburn, 2000;
Abd-El-Khalick, 2001; Koseoglu, Timay & Budak, 2008; Tiirkéz, 2015; Tola, 2016). For example, Abd-El-
Khalick (2001) indicated that open reflective approach is effective in reflecting teachers’ opinions about
the nature of science.
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Tiirkge Siirimui

Girisg

Epistemoloji, bilgiyle ilgili sorunlari tenkit eden, bilginin nereden geldigini, yapisini,
kokenini,kriterlerini, gegerliligini ve sinirlarini inceleyen felsefe alani olarak ifade edilebilir (Hangerlioglu,
1996; Yazici, 1999; Cligcen, 2001; Deryakulu, 2006; Cevizci, 2010). Felsefenin temel yapilarindan biri olan
epistemoloji, asil olarak insan bilgisinin dogasini, bilginin kapsamini, kaynaklarini, sinirlarini, kavramsal
bilesenlerini, dogrulugunu, gecerligini tim vyonleriyle inceler. Epistemoloji (¢ temel soruyla
iliskilendirilebilecek arastirma alanlarini kapsamaktadir. Bu sorular; “insan bilgisinin sinirlari nelerdir?”,
“Insan bilgisinin kaynaklari nelerdir?”’ ve “insan bilgisinin dogasi nedir?”’ seklindedir (Muis, Bendixen &
Haerle, 2006). inangsa bireylerin algilamalarini, anlamlandirmalarini ve bunlara yénelik tavrini olusturan
kabullenmeleridir (Deryakulu, 2006). Hofer ve Pintrich’e gére (1997), alinan butln kesin yargilarin ve
sergilenen davranislarin ardinda, bireylerin sahip olduklari inanglari yatmaktadir. Bireylerin sahip
olduklari bilgi, bilme ve 6grenme ile ilgili inanglari epistemolojik inang olarak adlandiriir (Schommer,
1990; Deryakulu & Bilyiikoztirk, 2005). Bilimsel epistemolojik inang ise, bireylerin bilimin, bilimsel
bilginin ne oldugu ve nasil retildigi ve paylasildigi ve nasil 6gretilmesi gerektigiyle ilgili inanclarini kapsar
(Deryakulu & Bikmaz. 2003).

Bilimsel bilginin olusumuyla ilgili iki dnemli paradigma bulunmaktadir. Pozitivist paradigmaya gore
bilimsel bilginin olusumunda, bilimsel deneyim fazlasiyla dnemli olup, sadece ve sadece gozlemlenmis ve
kontrol edilmis deneysel arastirmalar sonucunda elde edilen bilgiler glivenilirdir (Ekiz, 2009) ve bilimsel
bilgiler tek ve mutlak dogrulardir (Ozden, 2003). Oysa bilim, ne salt aklin ne de katiksiz gdzlem ve
deneyin sonucudur (Yildirim, 2014). Post-pozitivist paradigmaya gore ise bilimsel bilgi sadece deney,
gozlem ve kullanilan yénteme bagh degil, bilimin yapildigl toplumun ve tarihin kosullarina da bagh olan
bilgidir ve bilimsel dogrular ve yargilar mutlak degildir, degisebilir (Ozden, 2003). Bilimsel epistemoljik
inanclara dair gagdas anlayis, 6znelligi dikkate almayan, pozitivist paradigmaya dayanan geleneksel bilim
anlayisindan, bilim insanlarinin yasadiklar kiltiir ve toplumun etkisinde kaldigi, bireysel inang ve
degerlerin, hayal glicli ve sezgilerin de etkili oldugunu temel alan, post-pozitivist paradigmaya dayanan
geleneksel olmayan bilim anlayisina dogru kaymistir (Pomeroy, 1993).

Ozellikle fen egitimiyle ilgili yapilan calismalarda, epistemolojik goriis, epistemolojik inang, bilimsel
bilgi kavramlarinin ayni anlamda kullanildigi gérilmektedir (Coban & Ergin, 2008). Bu terimlere ek olarak
bilimin dogasi da ayni amagla kullaniimaktadir. Nitekim, Coban ve Ergin’in (2008) ¢alismalarinda, bilimsel
bilginin 06zelligini anlatiirken, aslinda bahsi gegcen 6zelliklerin bilimin dogasinin 6zellikleri oldugu
gorilmektedir. Ayni ¢alismada bilimsel bilginin, “bilimsel bilginin dogasini, kaynagini, dogruluk degerini,
sinirlarini ele alan tartisma” tanimi da bu savi desteklemektedir. Bu ¢alismada epistemolojik inang,
bilimsel bilgi ve bilimin dogasi ayni anlamda kullanilmistir.

Khishfe ve Abd-El Khalick (2002), bilimin karmasik, dinamik ve coklu yapisindan dolayi bilimin
dogasinin taniminin tam olarak yapilamadigini belirtseler de, Lederman (2007; akt. Akgilin, 2015), bilimin
dogasini, bilimin epistemolojisini yansitan, bilgiyi olusturma yolu ve bilimin Gretilmesinde yer alan
inanglar ve degerler bitiind olarak tanimlamaktadir. Bilimin dogasinin (bilimsel bilginin) 6zellikleri su
basliklar altinda toplanabilir (Dogan, Cakiroglu, Bilican & Cavus, 2009).

Bilimsel bilginin degisebilir dogasi

Bilimsel bilginin deney ve gdzlemlerden elde edilen kanitlara dayanmasi
Oznellik

Bilimsel bilginin yaratici dogasi

Bilimsel bilginin sosyal ve kiiltlirel yapisi

Gozlemler, gikarimlar ve bilimde teorik basliklar

Bilimsel teoriler ve kanunlar

Bireylerin bilimin dogasina nasil baktiklari konusunun her gegen giin 6nem kazanmasi egitim
arastirmacilarinin da ilgilerini gekmektedir.Bireysel farkliliklardan dolayi, bireylerin olay ve olgulara bakis
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actlarinin farkli olmasi, her bireyin kendine 6zgii bir epistemolojisinin olduguna (Evcim, 2010) ve bu
inanglarin, 6grenme lizerinde 6nemli etkileri olduguna dair ¢alismalar bulunmaktadir (Hofer, 2001;
Ongen, 2003; Deryakulu & Biyikdztiirk, 2005; Deryakulu, 2006; Eroglu & Giiven, 2006). Ornegin,
Deryakulu (2004), 6grenme siirecinde, gelismis epistemolojik inanglara sahip 6grencilerin, gelismemis
epistemolojik inanglara sahip 6grencilere goére daha ¢ok sayida ve nitelikli 6grenme stratejilerini
kullanmalarina bagh olarak akademik yénden de daha basarili olduklari sonucunu elde etmistir. Yilmaz
ve Delice (2007), problem ¢dzmede yeterli bilgiye sahip olsalar dahi 6gretmen adaylarinin inanglarinin,
basarilarini olumsuz yénde etkiledigini iddia ederken, lzgar ve Dilmag (2008) ve Girol, Altunbas ve
Karaaslan (2010), 6zyeterlilik algisi yuksek 6gretmenlerin epistemolojik inanglarinin da yiiksek oldugunu
iddia etmektedirler. Schommer ve Walker (1997), liniversite 6grencilerinin okula yonelik tutumlari ile
epistemolojik inanglarini arasindaki iligkiyi arastirdiklari ¢alismalarinda, 6grenme yeteneginin dogumla
geldigine ve degistirilemez bir yetenek olduguna giiclii bigcimde inanan &grencilerin, 6grenme
yeteneginin gelistirilebilecegine inanan 0Ogrencilere gore okuldan daha az hoslandiklarini, egitimin
degerine daha az inandiklarini sonucuna ulasmislardir.Chan(2002),HongKongEgitimEnstitlisi’ndeki
o6gretmenadaylari ile vyaptigi c¢alismada, 6grenmeningabayavesirecebaglioldugunainananégretmen
adaylarininanlamhégrenmeleriigcinderinlemesineégrenme
yaklasiminibenimsediklerini,digertaraftanbilgininbirotoriteyadauzmantarafindansunulmasigerektigineina
nanogretmen adaylarinin ise yizeysel 6grenme yaklasiminibenimsedikleri sonucunubulmustur. Ayrica
bilimsel epistemolojik inanglarin, kisilerin tercih ettikleri 6grenme-6gretme yaklasimlari, 6grenme
stratejileri, bilgileri ve deneyimleri algilama ve yorumlama bigimleri lzerinde belirleyici bir etkisi
bulunmaktadir (Deryakulu & Bikmaz, 2003).

Bilimsel okuryazar bireyler yetistirmek, bircok uUlkenin Ogretim programlarinin merkezinde yer
almaktadir (Lederman, 1992; Abd-El-Khalick, 2001; Dogan, 2010; MEB, 2013; Akgiin, 2015). En genel
terimlerle bilimsel okur-yazar bir insan, kavramlar, teoriler, ilkeler, bilimsel siiregler ve bilim, teknoloji ve
toplum arasindaki karmagik iliskilerle ilgili daha da 6nemlisi bilimin dogasina yonelik bir anlayis
gelistirebilmelidir (Abd-El-Khalick & Boulaoude, 1997). Hedef kitleyi yani bilim okur-yazari olarak
yetismesi beklenen 06grencileri yetistirecek olan 6gretmenlerin bilimsel bilginin dogasina (bilimsel
epistemolojik inancg) yonelik gorislerinin belirlenmesi 6gretim programlarinin islevselligi agisindan énem
kazanmaktadir. ilgili literatiir incelendiginde, 6gretmen adaylarinin epistemolojik inanglari ile bircok
calisma (Ongen, 2003; Deryakulu & Biyikoztiirk, 2005; Terzi, 2005; Eroglu & Giiven, 2006; Yilmaz &
Delice, 2007; Ayaz, 2009; Meral & Colak, 2009; Oztiirk, 2009; Oztiirk, 2011) varken &gretmenlerin
epistemolojik inanglari Gizerindeki arastirmalarin (Izgar & Dilmag, 2008; Ayvaci & Nas, 2010; Akgay, 2011)
sayisinin daha sinirli sayida oldugu tespit edilmistir. Bu bakimdan arastirmanin 6rneklemi, fen bilgisi
o6gretmen adaylari ve fen bilimleri 6gretmenleri olarak belirlenmistir. Fen bilimleri 6gretmenlerinin ve
fen bilgisi 6gretmen adaylarinin bilimsel epistemolojik inanglarini ve bilimin dogasina dair gorislerini
belirlemek icin yapilan bu ¢alismada asagidaki sorulara cevap aranmistir:

1.Fen bilgisi 6gretmen adaylarinin bilimsel epistemolojik inanglari ne diizeydedir?

2.Fen bilimleri 6gretmenlerinin bilimsel epistemolojik inanglari ne diizeydedir?

3.Fen bilgisi 6gretmen adaylari ile fen bilimleri 6gretmenlerinin bilimsel epistemolojik inanclari
arasinda anlamh bir fark var midir?

4.Fen bilimleri 6gretmenlerinin ve fen bilgisi 6gretmen adaylarinin bilimin dogasi hakkindaki
gorisleri nelerdir?

Yontem

Bu calismada karma arastirma deseni esas alinmistir. Karma arastirma, nicel ve nitel verilerin veya
tekniklerin birlestirildigi arastirma desenidir (Christensen, Johnson & Turner, 2015). Mevcut calisma da
verilerin nicel ve nitel olmasi agisindan karma arastirmadir. Arastirmada nicel veriler tarama modeliyle,
nitel veriler ise olgubilim incelemesiyle toplanmistir. Arastirmada gecerlik ve glvenirligi saglamak icin
karma arastirmalarda gecerli bazi 6nlemler alinmistir. Bunlardan birincisi arastirmacinin bir yontemin
zayifhigini kapatmak icin baska bir yontemi kullanmasina dayanan, zayifliklari indirme gecerligidir
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(Christensen, Johnson & Turner, 2015). Nicel verilerin eksikligi olan derinlemesine bilgi, nitel yollarla elde
edilmistir. ikincisi ise arastirmacinin uygun nicel, nitel ve karma ydnteminin kendilerine has gecerliklerini
karsilastirmasina dayanan c¢oklu gecerliktir (Christensen, Johnson & Turner, 2015). Nitel veriler igin
alinan tedbirlerden bir digeri de cesitleme (triangulation) dir. Cesitleme, veri kaynaklari, yéntem ve
arastirmaci cesitlemesi olarak (¢ sekilde olabilir (Patton, 2014). Bu c¢alisma igin veri kaynaklari,
arastirmaci cesitlemesi ve yontem cesitlemesi kullanilmistir. Veri kaynagi olarak, fen bilimleri
ogretmenleri ve fen bilgisi 6gretmen adaylari segilmistir. Katihmcilarin kendi aralarinda da gesitli olmasi
acisindan 6gretmenler hem il merkezindeki okullardan hem de merkez ilcelerden segilmis, 6gretmen
adaylari ise fen bilgisi 6gretmenligi anabilim dalinin 1.2.3 ve 4. siniflarindan segilmistir. Yontem cesitliligi
icin tarama ve olgubilim desenleri kullanilmistir. Arastirmaci ¢esitliligi agisindan da calismayi iki
arastirmaci ylrlGtmustir. Boylelikle arastirmacilarin 6znel yargilarinin mimkin oldugu kadar 6niine
gecilmeye cahisiimistir.

Katilmcilar ve Veri Toplama Siireci

Arastirmanin galisma grubu,Burdur il merkezi ve ilce merkezlerindeki ortaokullarda gorev yapan 61
fen bilimleri 6gretmeni ve 2013-2014 egitim-6gretim yilinda bir Giniversitenin egitim fakultesi Fen Bilgisi
Ogretmenligi Anabilim Dali 1.. 2.. 3. ve 4. sinifinda 6grenim gérmekte olan ve oranli tabakali amagsal
ornekleme yoluyla segilen 236 fen bilgisi 6gretmen adayindan olusmaktadir. Bilylikoztirk, Cakmak,
Akgiin, Karadeniz ve Demirel’e gore (2009:91). “Tabakali 6rneklemeden, 6rneklem igin birim se¢mede
seckisizligin dikkate alinmamasi nedeniyle farklilagan tabakali amacgh 0Ornekleme,literatiirde kota
drnekleme olarak da bilinir”. Ogretmen adaylari icin bu érnekleme ydnteminin segilme sebebi, her sinif
diizeyinden 6gretmen adayinin érneklemde bulunmasinin daha uygun olacaginin distnilmesidir. Bu iki
grubun tamamina nicel verilen toplandigi “BilimselEpistemolojik inanglar Olgegi” uygulanmistir.Nitel
verilerinin toplandigi “Bilimsel Epistemoloji Uzerine Gérisler Anketi” ise calismanin érnekleminden
rastgele segilen 85 fen bilgisi 6gretmen adayina ve 40 fen bilimleri 6gretmenine uygulanmis, ancak fen
bilgisi 6gretmen adaylarindan 28’i ve fen bilimleri 6gretmenlerinden 10 tanesi, dlgeklerin tamamini
doldurmamalari nedeniyle arastirmadan gikarilmistir. Son durumda, nitel veriler 57 fen bilgisi 6gretmen
adayi ve 30 fen bilimleri 6gretmeninden toplanmistir.

Kullanilan Veri Toplama Araglari

Bilimsel Epistemolojik inang Ol¢egi. BilimselEpistemolojik inanglar Olcegi,Pomeroy (1993) tarafindan
gelistirmistir. Ozgiin formu ingilizce olan bu 6lgek (i¢ alt boyut altinda toplam 50 maddeden
olusmaktadir. Deryakulu ve Bikmaz (2003) tarafindan Tirkgeye cevrilen 6lcek, gegerlik ve giivenirlik
analizleri sonucunda, geleneksel bilim anlayisini yansitan 22 olumlu madde ve geleneksel olmayan bilim
anlayisini yansitan 8 olumsuz madde olmak (izere, toplam 30 maddeden olusmaktadir. Olgegin Tiirkge’ye
cevrilmis orijinal formu icin hesaplanan alfa i¢ tutarlilik katsayisi.91’dir (Deryakulu ve Bikmaz, 2003).
Olgek (1) Kesinlikle Katilmiyorum ile (5) Kesinlikle Katiliyorum arasinda degisen likert tipi besli
derecelendirmeye sahiptir. Olgekten alinacak en diisiik puan 1, en yiiksek puan ise 5’tir. Olgekten alinan
ylksek puan (>2.5) geleneksel bilim anlayisina, diisiik puan (<2.5) ise geleneksel olmayan (cagdas) bilim
anlayisina glgli inanci gostermektedir.

Bilimsel Epistemoloji Uzerine Gériisler Olgegi. Bilimsel Epistemoloji Uzerine Gériisler Anketi,Abd-El-
Khalick (2002) tarafindan gelistirilmistir. Bu anket 10 acgik uglu sorudan olusmaktadir. Anket, Dogan
(2010) tarafindan adapte edilmis ve igerik gecerligi icin iki uzmanin gérisleri alinmistir. Ozgiin formu 10
sorudan olusan 6lg¢egin 8 sorusu bu ¢alisma igin kullanilmistir. Sorular bilimin dogasinin;

e Bilimsel Bilginin Degisebilir Dogasi

e Bilimsel Bilginin Dogasi Kanita ve Gozleme Dayalidir
o Oznellik

e Bilimsel Bilginin Yaratici Dogasi

e Bilimsel Bilginin Sosyal ve Kiltirel Yapisi

e  Bilimsel Teoriler ve Kanunlar
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e Gozlemler Cikarimlar ve Bilimde Teorik Basliklar (Kanit ve Veri),6zelliklerini
kapsamaktadir.

Veri Analizi

Arastirmanin nicel verilerini olusturan bilimsel epistemolojik inang 6lgeginin analizlerinde, 6gretmen
adaylarinin ve 6gretmenlerin puanlarinin normal dagilimlarina bakilarak, betimsel analiz ve iliskisiz
orneklemler igin tek faktorli varyans analizi (One-Way ANOVA) yapilmistir. Arastirmanin nicel verilerini
olusturan “Bilimsel Epistemolojik inan¢ Olgegi”’nden alinan puanlarin analizi igin, &lgekteki tiim
maddelerden alinan toplam puanlar kullanilmistir. Nicel verilerin elde edildigi 6lgegin bu galisma igin
Cronbach Alfa gilivenirlik katsayisi .91 olarak hesaplanmistir. Arastirmanin nitel verileri, katilimcilarin
“Bilimsel Epistemolojik inanglar Uzerine Gériisler Anketi”ne verdikleri cevaplardan elde edilmistir. Nitel
veriler, nitel analiz yéntemlerinden icerik analizi ile yapilmistir. icerik analizinde veriler derinlemesine bir
incelemeye tabi tutulur, birbirine benzer olan veriler belli temalar ve kavramlar ¢ercevesinde birlestirilir
(Yildinm & Simsek, 2008). Bu baglamda arastirmacilar tarafindan defalarca okunan anketler igerik
analizine tabi tutulmus, birbirine benzeyen veriler kodlanmis ve bu kodlari ifade edecek temalar
olusturulmustur. Arastirmada verilerin analizinde glivenirligin ve tutarligin saglanmasi agisindan ayni veri
seti arastirmacilarin her ikisi tarafindan kodlanmis ve kodlayicilar arasi tutarlihga bakilmistir.
Tutarlilik,“Gorus birligi/(Goris birligi+Gorus ayriligi) x 100” formala kullanilarak hesaplanmistir (Miles &
Huberman, 1994). Bu hesaplama sonucunda arastirmacilarin analiz sonuglari arasinda, .87 oraninda
tutarlilik tespit edilmistir. Ayrica, nitel verilerde dis gegerlilik i¢cin dogrudan alintilar kullaniimistir.

Sonuglar
Birinci Alt Probleme iliskin Bulgular
Fen bilgisi &gretmen adaylarinin “Bilimsel Epistemolojik inan¢ Olcegi”nden aldiklari puanlarin

betimsel analiz sonuglari Tablo 1'de sunulmustur.

Tablo 1.
Fen Bilgisi Ogretmen Adaylarinin Bilimsel Epistemolojik inan¢ Puanlarinin Betimsel Analiz Sonuglari

Degisken N Min Max 4 SS

Bilimsel Epistemolojik

. 236 2.97 3.93 3.48 .197
inang

Tablo 1‘de gériildigii gibi, fen bilgisi 6gretmen adaylarinin “Bilimsel Epistemolojik inang Olcegi”
ortalama puaninin (X=3.48. S5=.197) yiksek olmasina dayali olarak, fen bilgisi 6gretmen adaylarinin
geleneksel bilimsel anlayisa sahip olduklari séylenebilir.

ikinci Alt Probleme iligkin Bulgular

Fen bilimleri 6gretmenlerinin bilimsel epistemolojik inan¢ diizeylerini belirlemek igin yapilan betimsel
analiz sonuglari Tablo 2’de sunulmustur.

Tablo 2.

Fen Bilimleri Ogretmenlerinin Bilimsel Epistemolojik inan¢ Puanlarinin Betimsel Analiz Sonuglari
Degisken N Min Max = SS
Bilimsel 61 2.83 4.00 3.50 22

Epistemolojik inang
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Tablo 2 incelendiginde,“Bilimsel Epistemolojik inang Olgegi” ortalama puanlarinin (X=3.50. S5=.22)
yuksek olmasina dayali olarak, fen bilimleri 6gretmenlerinin geleneksel bilimsel anlayisa sahip olduklari
soylenebilir.

Uclincii Alt Probleme iliskin Bulgular

Fen bilimleri 6gretmenlerinin ve fen bilgisi 6gretmen adaylarinin bilimsel epistemolojik inang
diizeyleri arasindaki farki incelemek igin yapilan One-Way ANOVA sonuglari Tablo 3'te verilmistir.

Tablo 3.
Fen Bilimleri Ogretmenlerinin ve Fen Bilgisi Odretmen Adaylarinin Bilimsel Epistemolojik inanglarinin
One-Way ANOVA Testi Sonuglari

Varyansin Kareler Sd Kareler ortalamasi F P
Kaynagi toplami

Gruplararasi .024 1 .024 .594 442
Gruplarigi (hata) 12.089 295 .041

Toplam 12.114 296

“p>.05

Tablo 3’te goriildGgl gibi, yapilan varyans analizi sonucunda, fen bilimleri 6gretmenlerinin bilimsel
epistemolojik inang puanlari (X=3.47. S5=.19) ile fen bilgisi 6gretmen adaylarinin bilimsel epistemolojik
inang puanlari (X=3.50. SS=.22) arasinda anlamli bir fark bulunmamistir (F;.,45=0.594; p>.05).

Dérdiincii Alt Probleme iliskin Bulgular

Bu kisimdaki bulgular, bilimin dogasinin o6zellikleriyle iligkilendirilerek olusturulan temalarla alt
basliklar halinde verilmistir.

Bilimsel Bilginin Kaynagi. Bilimsel bilginin kaynagina yonelik, katilimcilarin goérislerinden elde edilen
verilerin analizi sonucunda ulasilan bulgular Tablo 4’te verilmistir.

Tablo 4.
“Bilimsel Bilginin Kaynagi” Temasina iliskin Bulgular
Alt Temalar Ogretmen Adayi Ogretmen
f % f %
Sadece deney ve gozlem 19 33.92 8 28.57
TesadUfen 13 23.21 3 10.71
Bilimsel yontem 6 10.71 6 21.42
Arastirma ve inceleme 6 10.71 0 0
Merak 4 7.14 3 10.71
intiyaglardan yola gikarak 3 5.35 4 14.28
Deneme yanilma 3 5.35 0 0
Dugiinme 2 3.57 2 7.14
Teknoloji 0 0 2 7

Tablo 4’e gore, hem 6gretmen adaylarinin hem de 6gretmen gorislerinin en fazla “sadece deney ve
gdzlem”de  yogunlastigi  gérilmistir. Ogretmen adayr gorislerinden sadece deney ve
gozlemi,sirasiyla.tesadiifen, bilimsel yontem, arastirma ve inceleme, merak, ihtiyaglar ve deneme-
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yanilma temalari izlerken, 6gretmen goérislerinin de benzer temalar etrafinda toplandigi gorilmekle
beraber, sadece deney ve gbzlemden sonra en fazla “bilimsel yontem” gorlsiiniin hakim oldugu ve
O0gretmen adaylarinin hi¢ deginmedigi “teknoloji” temasina degindikleri dikkati cekmektedir. Ayrica,
bilimsel bilginin lretilmesinde deneyin kullanildigini séyleyen 6gretmenlerin ve 6gretmen adaylarinin
blylk ¢ogunlugu “Ciceginizi yetistirirken bilimsel yollari kullanmadan daha hizli biyitecek mucize bir
siviyl kullanir misiniz?’ sorusuna “Boyle bir seyi denemeyeceklerini” sdylemislerdir. Bu bulgulara gore fen
bilimleri 6gretmenlerinin ve 6gretmen adaylarinin bilimsel bilginin kaynagina yonelik, geleneksel bilim
anlayisina sahip olduklari séylenebilir. Bu temayla ilgili dogrudan alinti 6rnegi asagida verilmistir.

“Bu mucizevi sivi market reyonlarina gelmeden énce kontrollii deneylerle test edilmistir. Bundan
dolayi benim denememe gerek yoktur. Zaten ise yarayacaktir”...(FOA-41 [Geleneksel bilim anlayisi].

Bilimsel Bilginin Degisebilirligi. Fen bilimleri 6gretmen ve 6gretmen adaylarinin, bilimin dogasinin
vin

“bilimsel bilginin degisebilirligi” 6zelligine yonelik gorisleriyle ilgili bulgular Tablo 5’te gorilmektedir.

Tablo 5.
“Bilimsel Bilginin Dedisebilirligi” Temasi ile ilgili Bulgular
Alt Temalar Ogretmen adayi Ogretmen

f % f%
Teknolojik gelismelerle degisir 17 32.69 8 28.57
Bilimin ilerlemesiyle degisir 12 23.07 7 25
Arastirma ve deneyle degisir 7 13.46 2 7.14
Yeni dlslince ve yorumla degisir 6 11.53 4 14.28
Teoriler degisir 4 7.69 5 17.85
Kanunlar degismez 3 5.76 0 0
Bilgiler degismez 2 3.84 0 0
Cagin gereksinimleri ile degisir 1 1.92 2 7.14

Tablo 5 incelendiginde, 6gretmen adaylarinin gorislerinin ¢ok azinin kanunlarin, bilgilerin
degismeyecegi yoniinde iken, 6gretmen goruslerinin tamaminin 6gretmen adaylarinin gorislerinin ise
blylk ¢ogunlugunun bilimsel bilginin, bilimin ilerlemesi, teknolojik gelismeler, teoriler, yeni diisiince ve
yorumlar, arastirma ve deneyler veya cagin gereksinimleriyle degisebilecegi yoninde oldugu
gorulmektedir. Buna goére 6gretmen adaylarinin ve fen bilimleri 6gretmenlerinin bilimin dogasinin
“bilimsel bilginin degisebilirligi” o6zelligiyle ilgili olarak geleneksel olmayan bilimsel anlayisa sahip
olduklari séylenebilir. Bu temayla ilgili dogrudan alinti 6rnekleri asagida verilmistir.

..”"Bilim ve bilgi duragan dedildir arastirma ve teknolojik gelismelerle birlikte bilgi de degisim
gostermektedir...” (FO-29 [Geleneksel olmayan bilim anlayisi])

... “Bilimsel yeni liretilen fikirler ve ortaya atilan hipotezler dogrultusunda degisebilir. Sabit degildir...”
(FOA-37 [Geleneksel olmayan bilim anlayisi])

Bilimsel Bilginin Dogasi Kanita ve Go6zleme Dayalidir/ Gozlemler. Cikarimlar ve Bilimde Teorik
Basliklar. Fen bilimleri 6gretmen ve fen bilgisi 6gretmen adaylarinin, bilimin dogasinin “bilimsel bilginin
dogasi kanita ve gozleme dayaldir” ve “gézlemler, gikarimlar ve bilimde teorik basliklar” 6zelliklerine
yonelik goruslerine iliskin bulgular Tablo 6’da goriilmektedir.
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Tablo 6.
“Bilimsel Bilginin Dogasi Kanita Ve Gézleme Dayalidir” ve “Gézlemler, Cikarimlar Ve Bilimde Teorik
Basliklar” Temasina iliskin Bulgular

Alt Temalar Ogretmen adayi Ogretmen

f % f %
Kanit
Delil 19 38 16 59.25
ipucu, iz 9 18 3 11.11
Deney ve gozleme dayilh bilgi 7 14 4 14.81
Gergegin ispati 6 12 0 0
Onermeler 5 10 4 14.81
Arastirmanin temeli 4 8 0 0
Veri
Bilgi toplamak 23 45.09 5 19.23
Nitel ve nicel bilgiler 10 19.60 14 53.84
Arastirmanin temelini olusturan ana 6ge 7 13.72 2 7.69
Arastirma sonundaki degerler 5 9.80 1 3.84
Yazil materyaller 3 5.88 0 0
Bilginin basamaklara béliinmus hali 3 5.88 0 0
Bilginin ham hali 0 0 4 15.38
Data ve kanitlarin toplanma yollari
Gozlem 13 22.41 7 20.58
Anket 10 17.24 4 11.76
Arastirma / inceleme 8 14.54 2 5.88
Deney / Kontrolli deney 7 12.06 5 14.70
GOrisme / milakat 6 10.34 2 5.88
Gezi/ Gozlem 4 6.89 3 8.82
Eser incelemesi 3 5.17 5 14.70
Arsiv arastirmasi 3 5.17 2 5.88
Bilimsel yontemler 2 3.44 1 2.94
internet 2 3.44 2 5.88
Doga arastirmasi 0 0 1 2.94

Tablo 6 incelendiginde, kanit kelimesiyle ilgili 6gretmen adaylarinin gorisleri sirasiyla delil, ipucu ve
iz, deney ve goézleme dayali bilgi, gercegin ispati, 6nerme ve arastirmanin temeli temalarinda
yogunlasirken, 6gretmen gorislerinin ise gergegin ispati ve arastirmanin temeli temalari haricinde
benzer temalarda yogunlastigi saptanmistir. Ayrica, O6gretmenlerin ¢ogunun kaniti, “delil” olarak
gordiikleri belirlenmistir. Ogretmen ve 6gretmen adaylarinin veriye yénelik gérislerinin ise, nitel ve nicel
bilgi, bilgi toplamak, bilginin ham hali, arastirma sonundaki degerler, arastirmanin temelini olusturan ana
6ge temalari tzerinde yogunlastiklari goralmuistir. Bu alt temalara ilave olarak 6gretmen adaylarinin
gorislerinden sayisi az da olsa yazili materyaller ve bilginin basamaklara bélinmis hali temalari da
ortaya cikmistir. Ogretmen adaylari veriyi en cok “bilgi toplamak” olarak tanimlarken, dgretmenler en
cok “nitel ve nicel bilgiler” olarak tanimlamaktadirlar. Data ve kanitlarin toplanma vyollarina dair
O6gretmen adaylarinin verdikleri cevaplarin blylik ¢ogunlugunun gozlem, anket, arastirma/ inceleme,
deney/kontrolli deney ve goriisme/milakat oldugu gorilirken, Ogretmen goéruslerinin  blyik
cogunlugunun ise goézlem, deney/kontrolli deney, eser incelemesi ve ankette yogunlastig
goriilmektedir. Tim bu bulgulara dayanarak, fen bilimleri 6gretmen ve fen bilgisi 6gretmen adaylarinin.
bilimin dogasinin “bilimsel bilginin dogasi kanita ve gozleme dayahdir” ve “goézlemler, cikarimlar ve
bilimde teorik baslklar” ozelliklerine yonelik geleneksel olmayan bilim anlayisini sergiledikleri
soylenebilir. Asagida bu temayla ilgili dogrudan alinti 6rnekleri verilmistir.
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... “Kanit.bir problemin ¢éziimiinde etraftan topladi§imiz ve hipotezleri dogrulayacak bilgilerdir...” (FO-
8 [ Geleneksel olmayan bilim anlayisi])

. “Deney ve gézlemler sonucu elde edilen nicel ve nitel bilgilere veri denir...”(FO-9 [ Geleneksel
olmayan bilim anlayisi])

Bilimsel Teoriler ve Kanunlar. Fen bilimleri 6gretmen ve fen bilgisi 6gretmen adaylarinin bilimin
dogasinin “bilimsel teoriler ve kanunlar” o6zelligine yonelik gorislerine iliskin bulgular Tablo 7’de
verilmistir.

Tablo 7.
“Bilimsel Teoriler ve Kanunlar” Temasi
Alt Temalar Ogretmen adayi Ogretmen

f % f %
Teori
Dogrulugu biyik olgide kabul edilmis bilgi 11 17.18 10 23.25
Deney ve gozlemle ispatlanmis hipotez 10 15.62 15 34.88
Herkes tarafindan kabul gérmemis deney 9 14.06 5 11.62
sonucu
Ciratalme olasihgr olan gergekler 8 12.05 2 4.65
Birgok bilim insani tarafindan kabul gérmus
deney sonucu 7 10.93 3 6.97
Dogrulugu kabul edilmis ancak yanliglanabilme 6 9.37 4 9.30
olasiligi olan hipotezler
Henuz kanitlanmamis bilimsel 6nerme 5 7.81 1 2.32
Bilimsel gercekler 3 4.68 3 6.97
Bilginin agiklamasi 3 4.68 0 0
Kanitlanmasi zor goris 2 3.12 0 0
Teorinin olusumu
Hipotez kurarak 22 34.37 2 6.45
Sadece deney ve gozlemle 19 29.68 11 35.48
Kontrolll deneyle 11 17.18 5 16.12
Bilimsel yontem 10 15.62 10 32.25
Distnerek 2 3.12 3 9.67
Kanun
Evrensellesmis bilgi 20 40 8 21.62
Herkes tarafindan kabul edilmis teorilerdir 10 20 6 16.21
Arastirilabilir ve kanitlanabilir bilgi 6 12 2 5.40
Degismez nitelik kazanmis ve c¢lritilemeyen 5 10 8 21.62
gergek bilgiler
Hipotezlerin gozlem ve deneylerle dogrulanmis 4 8 6 16.21
hali
Tekrarlanan deneylerle dogrulugu ispatlanmis 3 6 7 18.91
(kanitlanmis) gercgekler
Genel geger bilgi 2 4 0 0
Kanunun olusumu
Sadece kontrolli deneyler ve gozlemler 35 54.68 25 83.33
Bilimsel yontemler 29 45.31 5 16.66
Teori ve kanun arasindaki fark
Teoriler kanuna dondsebilir 15 26.31 0 0
Kanunlara evrenseldir, teoriler evrensel degildir 9 15.78 11 40.74
Teoriler ispatlanamaz gergeklerdir 8 14.03 2 7.40
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Bilmiyorum 8 14.03 0 0
Kanunlar degismez teoriler degisebilir 5 8.77 0 0
Aralarinda fark yoktur 4 7.01 0 0
Kanunlar kesin olarak kanitlanmis bilgiler, 4 7.01 3 11.11
teoriler ise buyik 6l¢ide kanitlanmis bilgilerdir

Kanunlar, clritilemez gercek bilgiteoriler 2 3.50 8 29.62
clrGtllebilir gergek bilgilerdir

Kanunlar olayi tanimlar, teoriler olayi agiklar 0 0 3 11.11

Tablo 7’ye gore,teorinin tanimina yonelik her iki grubun goériglerinin de en fazla, “deney ve gézlemle
ispatlanmis hipotez”, “dogrulugu buyik 6lglide kabul edilmis bilgi”, “herkes tarafindan kabul gérmemis
deney sonucu”nda yogunlastiklari gorilmektedir. “Bilimsel gergekler”, bir¢ok bilim insani tarafindan
kabul gérmis deney sonucu”, “bilginin agiklanmasi”, “heniliz kanitlanmamis bilimsel 6nerme” gibi
cevaplarin yaninda “curutiilme olasiligl olan gergekler” cevabi da belirlenen diger temalar igcindedir. Bu
alt temayla ilgili olarak, 6gretmen adaylari ve 6gretmen goruslerinden tamaminin geleneksel olmayan
bilimsel anlayisi yansittigini séylemek gigctiir. Cinkl her iki katihmci grubun verdikleri cevaplar, tam
anlamiyla geleneksel olmayan bilimsel anlayisi yansitmakta yetersiz kalmaktadir. Ornegin “bilginin
aciklanmasi”, “herkes tarafindan kabul gérmemis deney sonucu”, heniz kanitlanmamis bilimsel
onerme” temalari her ne kadar geleneksel gériis olmasa da geleneksel olmayan bilimsel anlayis igin de
yetersiz kalmaktadir. Teorinin olusumuyla ilgili olarak, 6gretmen adaylarinin ve 0Ogretmenlerin
goruslerinin ¢ogunun geleneksel olmayan bilimsel anlayis icin yetersiz kabul edilebilecek “sadece deney
ve gozlem”, “hipotez kurmak”, “kontrolli deney” gibi temalarda yogunlastiklari gérilmastir.

Kanunla ilgili olarak ise Ogretmen adaylarinin ve Ogretmenlerin gorislerinin ¢ogunlukla,
“evrensellesmis bilgi, curitlilemeyen gercek bilgiler, herkes tarafindan kabul edilmis teoriler’de
yogunlastiklari, buna bagh olarak da her iki grubun bilim anlayisinin, geleneksel olmayan bilim anlayisina
aykiri ya da yetersiz oldugu gorilmektedir. Kanunlarin olusumu ile ilgili, 6gretmen ve 6gretmen
adaylarinin gorislerinin “sadece kontrolli deneyler ve gézlemler” ve “bilimsel yontem” temalari altinda
toplandig gorilmektedir.

Teori ve kanun arasindaki farka dair 6gretmen ve 68retmen adaylarinin ¢ogunlugu, kanunlarin
evrensel oldugunu, teorilerinse evrensel olmadigini ifade etmistir. Tim bu bulgulara dayanarak fen
bilimleri 6gretmen ve 6gretmen adaylarinin, bilimin dogasinin “bilimsel teoriler ve kanunlar” 6zelligine
yonelik geleneksel bilim anlayisina sahip olduklari séylenebilir. Asagida bu temayla ilgili dogrudan alinti
verilmistir.

... “Dalton atom teorisinde atomun par¢alanmayacagini séylenmistir. Ancak daha sonra elde edilen

bilgilerle atomun parg¢alanabilecedi ispatlanmistir (modern atom teorisi). Kanunlar ise hicbir kosulda

dedismez gerceklerdir. Teoriler ise dedisebilen gergeklerdir...”” (FO-13 [Geleneksel bilim anlayisi])

Bilimsel Bilginin Yaratici Dogasi/ Bilimsel Bilginin Sosyal ve Kiiltiirel Yapisi/ Oznellik. Fen bilimleri
O0gretmenlerinin ve 6gretmen adaylarinin bilimin dogasinin “bilimsel bilginin yaratici dogasi”, “bilimsel
bilginin sosyal ve kiltlrel yapisi” ve “6znellik” 6zelliklerine yonelik gorusleriyle ilgili bulgular Tablo 8'de
verilmistir.

Tablo 8.
“Bilimsel Bilginin Yaratict Dodgasi”, “Bilimsel Bilginin Sosyal ve Kiiltiirel Yapisi” ve “Oznellik” Temasina
iliskin Bulgular

Alt Temalar Ogretmen adayi Ogretmen

f % f %
Ayni Verilere Sahip Olduklari Halde Bilim insanlarinin Farkli Sonuglara Ulasmalarinin Sebebi
Kisisel gorislerinin, dislincelerinin, bakis acilarinin, 25 49.01 19 63.33

ozel kanilarinin farkh olmasi ve bilgiyi yorumlama
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farkliliklar

Kesin bilgilerin olmamasi 8 15.68 2 6.66
Hayal glici 6 11.76 3 10
Bilim insanlarinin ¢alisma alanlarinin farkh olmasive 6 11.76 2 6.66
farkli bilgi birikimine sahip olmalari

Ayni verilere dayali farkli hipotezler kurmusturlar 6 11.76 2 6.66
Algida segcicilik 0 0 2 6.66
Bilimsel Bilgi ile Bilimsel Diisiince Arasindaki Fark

Bilimsel bilgi deney ve gozlemle aciklanan objektif 22 41.50 10 38.46
gercekler, bilimsel dislince 6znel fikirlerdir

Bilimsel bilgi teoriler ve kanunlarla agiklanirken, 15 28.30 8 30.76
bilimsel distince duygu ve inanglarla agiklanir

Bilimsel bilgiler kanitlanmis gergekler, bilimsel fikirler 8 15.09 5 19.23
ise hayal giict ve yaraticiliga bagh yeni bilimsel bilgiler

Uretme asamasi

Bilmiyorum 8 15.09 3 11.53

Tablo 8’e gore, bilim insanlarinin ayni verilere sahip olmalarina ragmen farkh sonuglar elde
etmelerinin sebebi olarak 0Ogretmen adaylarinin gorislerinin neredeyse vyarisinin ve 0O6gretmen
gorislerinin ise yarisindan fazlasinin, “kisisel géruslerin, bakis agilarinin ve 6znel kanilarinin farkl olmasi”
temasi olusturdugu belirlenmistir. “Kesin bilgilerin olmamasi, hayal gilicii ve ayni verilere dayal farkh
hipotezler kurmusturlar” cevaplari da dikkat ceken temalardir.

Bilimsel bilgi ile bilimsel diisiince arasindaki farka iliskin ise, 6gretmen gorislerinin ve 6gretmen
adaylarinin goérislerinin en fazla “bilimsel bilginin deney ve gozlemle agiklanan objektif gercekler,
bilimsel diisiince 6znel fikirlerdir” ve “bilimsel bilgiler teoriyle agiklanirken bilimsel distinceler inancla
aciklanir” cevaplarinda yogunlastiklari gorilirken, bir kisim 6gretmen ve 6gretmen adayinin hayal glicu
ve vyaraticiliga degindikleri gorilmektedir. Bulgulara dayanarak, fen bilimleri 6gretmenlerinin ve
O0gretmen adaylarinin bilimin dogasinin “bilimsel bilginin yaratici dogasi”, “bilimsel bilginin sosyal ve
kalturel yapisi” ve “6znellik” oOzelliklerine yonelik genel olarak geleneksel olmayan bilim anlayisini
sergiledikleri soylenebilir. Asagida bu temayla ilgili drnek bir dogrudan alinti verilmistir.

.... “Bilim insanlarinin olaya kendi ¢alisma alanlarindan bakmasindan kaynaklanir. Ornedin asteroit

carptigini iddia eden kesim gék bilimcilerken, volkanik patlamanin neden oldugunu séyleyenler doga

bilimcilerdir. Yani ayni veriyi kendi alanlarina uygun sekilde yorumlamistiriar...”( FO-13 [Geleneksel
olmayan bilim anlayisi])
Tartisma ve Oneriler

Arastirmada fen bilgisi 6gretmen adaylarinin bilimsel epistemolojik inang 6lgegi puanlarinin yiksek
olmasina dayanilarak fen bilgisi 6gretmen adaylarinin geleneksel bilimsel anlayisina sahip oldugu
soylenilebilir. Literatiirde, 6gretmen adaylarinin epistemolojik inanglarinin geleneksel bilimsel anlayis
yoniinde olduguna dair bazi calismalara rastlanmistir (Abd-El-Khalick & Boulaoude, 1997; Abd-El-Khalick
& Akerson, 2004; Terzi, 2005; Meral & Colak, 2009; Ayvaci ve Nas, 2010; Karabulut & Ulucan, 2012).
Ornegin; Meral ve Colak (2009), teknik egitim fakiiltesinde &grenim géren 651 dgrenciyle yaptiklari
calismalari sonucunda, Ogrencilerin geleneksel bilim anlayisina sahip olduklarini belirlemislerdir.
Karabulut ve Ulucan (2012), farkh Universitelerin beden egitimi ve spor yiksekokullarinda 6grenim
gormekte olan birinci ve son sinif beden egitimi 6gretmen adaylarinin katiimiyla gercgeklestirdikleri
calisma sonucunda 6gretmen adaylarinin geleneksel bilimsel inanglarinin yiksek diizeyde oldugunu
tespit etmislerdir.

Arastirmanin bir diger bulgusu, fen bilimleri 6gretmenlerinin bilimsel epistemolojik inanglarinin da
geleneksel bilim anlayisini yansittigidir. Literatiirde 6gretmenlerin epistemolojik inanglarinin incelendigi
bazi galismalar mevcuttur (Karhan, 2007; Dogan & Abd-El-Khalick, 2008; Izgar & Dilmag, 2009; Kurt,
2010; Aslan & Tasar, 2013; Bayir, 2016). Karhan (2007), 6gretmenlerin epistemolojik inanglarini
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inceledigi calismasi sonucunda, 6gretmenlerin dogrularin tek ve mutlak oldugu yéniinde yizeysel
inanglara sahip olduklarini saptamistir. Kurt (2010), 256 Ogretmen ile gergeklestirdigi arastirmanin
sonucunda Ogretmenlerin epistemolojik inanglarinin kismen gelismis epistemolojik anlayisa uygun
yanlari olmakla birlikte, daha cok geleneksel bilim anlayisina sahip olduklarini tespit etmistir. Dogan ve
Abd-El-Khalick (2008), fen o0gretmenlerinin bilimin dogasina yonelik geleneksel bilim anlayisi
tasimalarinin yaninda, 6grencileriyle de benzer goérislere sahip olduklarini ve bu naif goéruslerin, yas,
cinsiyet, cografi koken ve sosyo-ekonomik statliden bagimsiz oldugunu bulmuslardir. Aslan ve Tasar
(2013), fen o6gretmenleriyle yaptiklari ¢calismalari sonucunda 6gretmenlerin bilimin dogasinin birgok alt
boyutuna yonelik naif gorislere sahip olduklarini bulmuslardir. Aslan (2009), naif gorlsln, pozitivist
paradigmayi benimseyen bir goris oldugunu belirtmektedir. Fen bilimleri 6gretmenlerinin, bilimin
dogasinin birgok alt boyutuyla ilgili ginimuz bilim anlayisindan oldukga uzak olduklari sonucunu bulan,
Bayir (2016), galismasinin sonuglarina dayanarak, 2004 ve 2013 fen programlarinin vizyonu olarak
ogrencilerin fen okuryazari olarak yetismesinin vurgulandigi disinilirse, mevcut bulgularin lkemizin
reform hareketlerini ve 21. yy fen egitiminin beklentilerini desteklemedigini iddia etmektedir.

Bu arastirmanin bir diger sonucu, fen bilimleri 6gretmenleri ile fen bilgisi 6gretmen adaylarinin
bilimsel epistemolojik inanglari arasinda anlamh bir farkin olmamasidir. Ogretmen ve &gretmen
adaylarinin epistemolojik inanglari arasindaki iliskiyi inceleyen Alpan ve Erdamar (2014), Gazi
Universitesi’nde dgrenim goren 247 son sinif 6gretmen adayi ile 6gretmenlik uygulamasinda onlara
rehberlik yapan 32 6gretmenle yaptiklari ¢alismalarinda, 6gretmenlik uygulamasi 6ncesi ve sonrasinda
o6gretmen ve O6gretmen adaylarinin epistemolojik inanglarini incelemis, 6gretmenlerin ve 6gretmen
adaylarinin uygulama éncesinde ve sonrasinda epistemolojik inanglarinin boyutlari arasinda anlaml bir
farkin olmadigini gézlemlemislerdir. Sara¢ ve Cappellaro (2015), sinif 6gretmenleri ve 6gretmen
adaylarinin bilimin dogasina yonelik gorisleri arasinda, hipotez-teori-kanun hiyerarsisi ile bilimlerarasi
kavramlarin tutarliigi konulari haricinde, anlamli bir farkin olmadigini belirtmektedirler.

Fen bilimleri 6gretmenleri ve 6gretmen adaylarinin bilimin dogasina ydnelik gorusgleri, bilimin
dogasinin ozelliklerine gore belirlenmistir. Bilimsel bilginin kaynagina yénelik hem 6gretmen adaylarinin
hem de 6gretmen gorislerinin, en fazla deney ve gozlemde yogunlastigl gorilmustir. Bilimsel bilginin
elde edilmesinde deney, gozlem gibi bilimsel metotlarin kullanildigi dogru fakat eksik bir bilgidir. Bu
durum bilimin dogasina yonelik kabul edilen mitlerden biridir. Bilimsel bilginin elde edilmesinde tek bir
bilimsel metot olmadigi gibi, bilim insanlarinin yaraticilik ve hayal gigcleri de 6nemlidir (Palmquist &
Finley, 1997; Abd-el-Khalick & Akerson, 2004; Dogan, 2010). Dogan’a gore (2010), bilimsel bilginin
“deney yoluyla” Uretildigini disiinmek, Francis Bacon’un savundugu insan bilgisinin tek kaynaginin
deney oldugunu 6ne siren deneycilik bilgi kuramiyla yani pozitivist gériisle 6rtismektedir. Buna gore fen
bilimleri 6gretmenlerinin ve 6gretmen adaylarinin bilimsel bilginin kaynagina yonelik geleneksel bilim
anlayisina sahip olduklari séylenebilir. Bu bulgu literatiirdeki bircok ¢alismayla benzerlik géstermektedir
(Dickinson, Abd-El-Khalick & Lederman, 2000; Abd-el-Khalick & Akerson, 2004; Ari, 2010; Dogan, 2010;
Dursun, 2015). Ornegin Abd-El-Khalick ve Akerson (2004), fen dersi alan 28 dgretmen adayiyla yaptig
¢alismalari sonucunda katihmcilarin %86’sinin  bilimsel bilginin tek ya da birbirini sirayla izleyen
asamalarin olusturdugu bilimsel metotla olustugunu distndiklerini, Dogan (2010), lise 6grencilerinin
buyuk bir cogunlugunun bilimsel bilginin bilimsel metotla Uretildigini sdylediklerini belirtmistir.

Fen bilimleri 6gretmen ve 6gretmen adaylarinin, bilimin dogasinin “bilimsel bilginin degisebilirligi”
ozelligine yonelik, 6gretmenlerin tamaminin, 6gretmen adaylarinin ise ¢ogunlugunun goriisiiniin bilimsel
bilginin degisebilecegi yoniinde oldugu bulunmustur. Ogretmen adaylarinin gériislerinden ¢ok azi ise
kanunlarin, bilgilerin degismeyecegi yoniindedir. Buna gore 6gretmen adaylarinin ve fen bilimleri
ogretmenlerinin bilimin dogasinin “bilimsel bilginin degisebilirligi” 6zelligiyle ilgili olarak geleneksel
olmayan bilimsel anlayisa sahip olduklari séylenebilir. Bu goriis Lederman (1999), Dogan ve Abd-el-
Khalick (2008), Ari (2010) ve Aslan’in (2009) calismalarindan elde ettikleri sonuglarla tutarlidir. Ornegin,
Aslan’in (2009) bilimsel bilginin gegciciligi konusunda yaptigi calismada, fen ve teknoloji 6gretmenlerinin
veni teknikler ve gelismis araglarla tekrarlanan bilimsel calismalar sonucunda, bilimsel bilginin
degisebilecegi goriistinde olduklari tespit edilmistir.
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Bilimin dogasinin “bilimsel bilginin dogasi kanita ve gézleme dayalidir” ve “gozlemler, ¢ikarimlar ve
bilimde teorik basliklar” o6zellikleriyle ilgili olarak, fen bilimleri 6gretmen ve 6gretmen adaylarinin
geleneksel olmayan bilim anlayisini sergiledikleri sdylenebilir. Her ne kadar ¢alisma grubu lise 6grencileri
de olsa Dogan (2010) da ¢alismasinin sonucunda benzer bulgulara ulasmistir.

Fen bilimleri 6gretmen ve fen bilgisi 6gretmen adaylarinin, teorinin tanimina yénelik gorislerinin en
fazla, “deney ve gozlemle ispatlanmis hipotez”, “dogrulugu blyiik olgide kabul edilmis bilgi”, “herkes
tarafindan kabul gormemis deney sonucu” gorislerinde yogunlastiklari belirlenmistir. Teorinin tanimiyla
ilgili olarak, 6gretmen adaylari ve O6gretmen goérislerinden tamaminin geleneksel olmayan bilimsel
anlayisi yansittigini séylemek gugtir. Clinku her iki katilimcr grubun verdikleri cevaplar, tam anlamiyla
geleneksel olmayan bilimsel anlayisi yansitmakta yetersiz kalmaktadir. Ornegin “bilginin agiklanmas!”,
“herkes tarafindan kabul gérmemis deney sonucu”, heniiz kanitlanmamis bilimsel 6nerme” temalari her
ne kadar geleneksel goriis olmasa da geleneksel olmayan bilimsel anlayis i¢in de yetersiz kalmaktadir.
Kanunla ilgili olarak ise 6gretmen adaylarinin ve 6gretmenlerin gorislerinin ¢ogunlukla, evrensellesmis
bilgi, clrutilemeyen gercek bilgiler, herkes tarafindan kabul edilmis teoriler gibi temalarla tamaminin
bilim anlayisinin geleneksel olmayan bilim anlayisina aykiri ya da yetersiz oldugu gorilmektedir.Teori ve
kanun arasindaki farkla ilgili, 6gretmen ve 06gretmen adaylarinin ¢ogunlugu, kanunlarin evrensel
oldugunu, teorilerinse evrensel olmadigini ifade etmislerdir. Katilimcilarin teori, kanun, teori ve kanunun
olusumlari ve farklarina dair gorislerinden elde edilen bulgularin tamamina dayanarak, fen bilimleri
O0gretmen ve 6gretmen adaylarinin, bilimin dogasinin “bilimsel teoriler ve kanunlar” 6zelligine yonelik
geleneksel bilim anlayisina sahip olduklari soylenebilir. Bu bulgu Dogan (2010), Mihladiz (2010) ve
Aslan’in  (2009) bulgulariyla o6rtismektedir.Bilimin dogasina yonelik bilinen mitlerden biri de
hipotezlerden teorilerin, teorilerden de kanunlarin olustugu (Aslan, 2009), yani teori ve kanun arasinda
bir hiyerarsinin oldugudur (Dickinson, Abd-El-Khalick & Lederman, 2000; Dogan Bora, Arslan & Cakiroglu,
2006). Oysa kanun ve teoriler farkl bilgi turleridir ve birbirlerine dontismezler (Dogan, Cakiroglu, Bilican
& Cavus, 2009: 25). Irez (2008) ve Dogan’a gére (2010), bu yanilginin en buyilik sebeplerinden biri
mevcut ders kitaplarindaki yanlis bilgilerdir.

Fen bilimleri 6gretmenlerinin ve 6gretmen adaylarinin, bilim insanlarinin kisisel goris, hayal glict vb.
ozellikleri dolayisiyla farkli bakis acilarina sahip olabilecekleri, bu nedenle de farkli sonuglara
ulasabilecekleri gorusleriyle, “bilimsel bilginin yaratici dogasi, sosyal ve kiltirel yapisi ve 6znellik”
ozelliklerine degindikleri gorilmektedir. Bu bulgulara dayanarak, fen bilimleri 6gretmenlerinin ve
O0gretmen adaylarinin bilimin dogasinin “bilimsel bilginin yaratici dogasi”, “bilimsel bilginin sosyal ve
kiltarel yapis”” ve “oznellik” 6zelliklerine yonelik, genel olarak geleneksel olmayan bilim anlayisini
sergiledikleri soylenebilir. Bu bulgularla tutarli olarak, Dogan’in (2010) c¢alismasinda Ogrenciler,
dinozorlarin yok olusu ile ilgili bilim insanlarinin farkl teoriler Gretmesini, eldeki verilerinin ayni olmasina
ragmen ortak bir teori tGzerinde karara varamamalarinin sebebinin farkl arastirmalar ve farkli yorumlar
oldugunu ifade etmislerdir.Aslan’in (2009) calismasinda, fen ve teknoloji 6gretmenlerinin biyilk bir
bolimi tarafindan (%66,2) “basarili bilim insanlarinin ¢alismalarinda daima ¢ok agik fikirli, mantikii,
6nyargisiz ve nesnel olmalarinin yaninda hayal giicii, zeka ve diirtistliik gibi 6zellikleri de tasimasi
gerektigi” ifade edilmistir.

Ozetle, her ne kadar “Bilimsel Epistemolojik Olgegi” nden elde edilen bulgulara gére fen bilimleri
o6gretmenlerinin ve 6gretmen adaylarinin geleneksel bilim anlayisina sahip olduklari sonucu bulunsa da,
“Bilimsel Epistemoloji Uzerine Gériisler Anketi” nden elde edilen bulgulara gére, her iki grubun da
bilimin dogasinin “bilimsel bilginin dogasi deneye dayalidir, bilimsel teoriler ve kanunlar” 6zelliklerine
yonelik pozitivist paradigmaya dayanan geleneksel bilim anlayisina, “bilimsel bilginin degisebilirligi,
bilimse bilginin dogasi kanita ve gozleme dayalidir, gézlemler, ¢ikarimlar ve bilimde teorik basliklar,
bilimsel bilginin yaratici dogasi, 6znellik ve bilimsel bilginin sosyal ve kiltlrel yapisi” dzelliklerine yonelik
ise post-pozitivist paradigmaya dayanan geleneksel olmayan (¢agdas) bilim anlayisina sahip olduklar
tespit edilmistir. Abd-El Khalick ve Boulaoude (1997), fen 6gretmenlerinin hala geleneksel bilim
anlayisina sahip olmalarini, 6gretmen adaylarinin fen 0Ogretimi sirasinda gerek duyduklari bilimin
dogasina yonelik bilgiyi gelistirmeleri konusunda 6gretmen yetistirme programlarinin yararlh olmadigina
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baglamaktadirlar.

Bu arastirmanin sonuglarina dayanarak, fen bilimleri 6gretmenlerine, bilimin dogasinin bazi
ozelliklerine yonelik sahip olduklari geleneksel bilim anlayisindan kurtarip geleneksel olmayan bilim
anlayisina yoneltmek igin hizmetigi egitimler verilebilir. Dogan, Cakiroglu, Cavus, Bilican ve Arslan (2011),
fen ve teknoloji 6gretmenlerinin bilimin dogasina yonelik gorislerinin hizmetici egitim programlari
sayesinde olumlu yoénde gelistigini belirtmislerdir. Fen bilgisi 6gretmen adaylarinin bilimin dogasina
yonelik goruslerini gelistirmek icin de bilimin dogasina yonelik etkili yontemler kullanilabilir. Her ne
kadar Abd-El-Khalick ve Lederman (2000), yaptiklari genis literatir incelemesi sonucunda fen
O0gretmenlerinin bilimin dogasi hakkindaki gorislerini giglendirmek igin dikkate alinan girisimlerin
basarisiz oldugu sonucunu belirtseler de, bazi yaklasimlarin bu konuda etkin oldugunu belirten
¢alismalar da mevcuttur (Bianchini & Colburn, 2000; Abd-El-Khalick, 2001; Késeoglu, Tumay & Budak,
2008; Tiirkéz, 2015; Tola, 2016). Ornegin Abd-El-Khalick (2001), acik yansitici yaklasimin 8gretmenlerin
bilimin dogasi hakkindaki géruslerini yansitmada etkili oldugunu belirtmektedir.
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Introduction

It is a fact that there is economic, social, political and environmental crisis and distress almost
anywhere in the world. As one examines the existing problems in any country, it can be seen that these
problems basically arise from deficiencies in basic education and shortcomings in the education system.
The problems in the education system affect other areas directly. Also in Turkey it appears that there
are certain problems waiting for solution for a long time, and it is known that the rapid development in
science and technology, new requirements, globalization and so on cause the education system to be
even more ineffective and unproductive (Gedikoglu, 2005). In addition, the existing problems and
shortcomings can be overcome by creating an effective, efficient and contemporary education system
(Altan, 2014). In this regard, education is considered to be the most important element for a country. It
has an important role in development of countries as well as cross-border competition. It is seen that
world countries turn more to this area in search of solution to existing problems. To this end, various
innovations, reformations and improvement works are carried out in education systems. As a
developing country, Turkey is also monitoring such reform movements in order to keep up with the time
and educate individuals that can act at the speed of advances in science and technology (Erginer, 2009).
Therefore, serious structural and instructional changes are implemented in the Turkish education
system from time to time. The changes in the education system have subsequently affected science
education. Thus, there have been several improvements in science education at structural, educational
and curricular level.

Turkey, with a population of approximately 77 million and seven geographical regions and 81
provinces, is a country that serves as a bridge between Asia and Europe. The Republic of Turkey was
founded in 1923 after the collapse of the Ottoman Empire following World War Il (Ozden, 2007).
Following the foundation of the new state in 1923, the Turkish education system began to be shaped,
and it was realized that education plays the most important role which to helps a country catch the era,
progress and develop and reach the level of contemporary civilizations (Grossman, Onkol and Sands,
2007). Then, various reforms were made in social life and particularly in education (Turkmen and
Bonnstetter, 2007). In this direction, the Turkish education system was built on the reformations of
Atatilirk, the founder of the Republic of Turkey, after the Turkish Independence War (Sozbilir, Kutu and
Yasar, 2012; Turkmen and Bonnstetter, 2007). In 1920, even before the Republic was proclaimed,
Ministry of National Education (MoNE) was founded as a body responsible for organization, execution
and supervision of educational services (Ozyilmaz, 2013). Then, Law of Unification of Instruction was
adopted in 1924 as the first reform movement in education, whereby the Turkish education system
started to be formed (Barlas and Koksal, 2011; Ozden, 2007).In accordance with the law, all schools
except military schools were unified under the roof of the MoNE, leading to creation of the central
management system in Turkish education up to date. Most reforms were introduced in both education
system and social life such as adoption of the Latin alphabet as the official alphabet replacing the Arab
alphabet in 1928 and adoption of secularism in education, social life and legal area (Tirkmen and
Bonnstetter, 2007). Today a number of regulatory, executive and supervisory education services are
executed by the MoNE such as provision of primary, lower secondary, upper secondary education (high
schools), opening of schools, appointment of teachers, preparation of curriculum and so on (Ozyilmaz,
2013). In addition, the Higher Education Council (HEC) was established in 1981 in order to plan,
organize, manage and supervise activities in universities as higher education institutions. Besides, the
basic principles of the Turkish national education were adopted as generality and equality, individual
and community needs, orientation, the right to education, equality of opportunities and possibilities,
continuity, Ataturk's reforms and principles and Atatiirk's nationalism, democracy education, secularism,
science, planning, mixed-sex education and education everywhere (Sisman, 2012).

In the context of the Turkish education system, a number of innovations and improvements have
also been realized in science education since 1924. The developments and changes in this area have
often been affected from events and situations in Europe and the western world (Ayas, 2013; Calik and
Ayas, 2008). The first effect started in 1930s and lasted until 1940s. While it emerged in the US and
spread across the whole Europe, it remained limited to the translation of mostly English textbooks into
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Turkish for science education in Turkey. Secondly, an effect wave became influential during the Second
World War years between 1940 and 1960. Turkey experienced that wave in 1950s in the form of efforts
to develop sample curricula. However, this second effect remained in a very narrow scope covering only
a few schools. The third effect showed itself during the cold war between the years 1960 and 1985 after
World War II. During that period, it was seen that there is much competition among world countries in
many areas including education. This period was dominated by curriculum development activities in the
US. In Turkey, attempts were made to adopt the US-origin modern science teaching curricula with the
cooperation of Turkish and American educators, science high schools were opened as role models for
other high schools, and modern science curricula were applied in these schools. Still, curriculum
development efforts in science teaching studies failed to spread across the whole country due to the
circumstances then surrounding the country and thus did not provide the desired success (Calik and
Ayas, 2008). The fourth influence originating from the West in science education and curriculum
development activities entered Turkey after dissolution of the Soviet Union (Calik and Ayas, 2008). Its
effects were seen in our country in 2000 and beyond. The constructivist approach emerged in 1990s in
the west, but it started to be apparent only after 2005 in primary school science curricula in Turkey. In
this context, primary school (for 4. and 5. grades) and secondary school (for 6.,7.and 8.grades) science
curricula was revised as Science and Technology curriculum in 2005 and 2006 and it was followed by
high school science curricula after in 2007 (e.g. chemistry, physics and biology teaching) (MoNE, 2005;
MoNE, 2006; MoNE, 2007). In these curricula, modern understandings of learning or modern learning-
teaching approaches/philosophy came to the fore such as constructivist approach, active learning,
student centered learning and thematic approach as well as teaching sensitive to multiple intelligences
theory and individual differences (Gomleksiz and Kan, 2007). But after a short time, after 2013, further
changes were made on the education system in terms of structure and instruction. Consequently, the
efforts to create actually modern curricula for primary, secondary and high school (physics, chemistry,
biology, etc.) science curricula became outstanding in Turkey in 2005 and after 2013. The compulsory
schooling period was increased to 12 years in the 2012-2013 academic years. In this scope, the primary,
secondary and high school education was rearranged as 4 + 4 +4 years. In other words, primary school
education was reduced from 5 to 4 years, while secondary school (first stage of secondary school
education) increased from 3 to 4 years and high school education (second stage of secondary school
education) from 3 to 4 years as well (Durmuscelebi and Bilgili, 2014). In addition, it was decided that
children start school at the age of 66 months (5.5 years) in line with the request of parents. Currently,
science education is started at the 3rd grade in primary school and it continues as a separate science
course starting from the 4th grade until the end of the first stage of secondary school education (grade
3,4,5,6, 7, and 8) (MoNE, 2013). From the second stage of secondary education, science education is
offered in three separate areas as physics, chemistry and biology (MoNE, 2013). In this case, a student
who decides to study science at university receives education in science for about 13 years from the
primary 3rd grade until the last year of higher education.

Education as stated in the preceding paragraph, also constitutes an important aspect of human life.
The relevant literature provides both Turkish and international studies, though very limited, related to
problems faced in the education system. For example; Ahmad, Rauf, Imdadullah and Zeb (2012),
Memon (2007), Rashid and Mukhtar (2012) examine the problems in the education system in Pakistan.
They found out a number of reasons for failure of the education system: the lack of continuity in
education policies, constantly changing policies of education, corruption, the lack of adequate financial
support, inadequate human resources training, the lack of vision holder leaders, political instability,
insufficient infrastructure, inability to meet local needs and reality, and centralized management in
education, and so on. Also, Boyer and Hamil (2008) found out in their study that the factors such as the
professional deformation of teachers, insufficient school-family collaboration or insufficient involvement
of parents in educational activities and deficiencies in reading abilities of students impede the progress
of the US education system. Adeyinka (1975), Odia and Omofonmwan (2007), Udey, Ebuara, Ekpah and
Edet (2009) carried out research on the problems in the Nigerian education system. They obtained an
exhaustive list of problems such as administrative and supervisory issues, inability of the central
government to meet local and regional needs, the existence of multiple educational system, constantly
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changing system of education and curricula, deficiencies related to the in-service training, lower
education level of families, guidance issues and poverty, the lack of adequate financial support for
education, infrastructural problems, physical incapacity and lack of teaching materials and so on. In
another study carried out by Sutherland (1982), the development and problems of the education system
in Northern Ireland between 1952 and 1982 were examined in reference to the literature. As for Turkey,
research is carried out on problems and offered solutions in the education system, though not many.
For example, Gedikoglu (2005) found out in his study that the schooling rate is low at pre-school and
higher education levels, sufficient budget is not allocated for education and there are issues almost at all
levels of education. Moreover, it was revealed that the Turkish education system is not implemented
effectively due to the problems related to the system, infrastructure and teaching-learning process
(Durmuscelebi and Bilgili, 2014) and central examinations, physical incapacity, overcrowded classrooms,
rote learning, lack of teacher qualifications, political concerns, lack of financial resources, the problems
caused by teachers’ appointment, and other problems resulting from private courses or evening schools
(Yilmaz and Altinkurt, 2011). Demirtas, Ustiiner and Ozer (2007) investigated the problems faced in
school administration. They found out various problems such as those related to teachers, school
climate, students, school administration and school building. Another study is carried out by Cerit,
Akgiin, Yildiz and Soysal (2014) on the problems faced in the new Turkish education system put into
effect during the 2012-2013 academic years. They noted several problems such as the early age at
children start school, physical incapacity, the problems related to the teaching-learning process,
education system and the structure, and school managements and staffs. Ozyilmaz (2013) in his study
listed the problems faced in the Turkish education system: ideological approach to education, inability
to benefit sufficiently from educational experts, administrative problems in education, curriculum
development, pupil personal services, the issue of contemporary inspection and auditing, the status of
public and private schools in education, educational financing issues, teacher training and employment
problems, transition to secondary and higher education, the problems of the levels of education,
learning-teaching process, nationalization of education and so on. As a result, solutions were proposed
for these problems.

Again in the context of Turkey as mentioned earlier, education in general and science education in
particular cover a long period of time. Still, as Keser (2005) pointed out, though education systems,
science teaching and science curricula are designed in consideration of the concept of the modern era,
they prove ineffective in practice due to various reasons. These include inadequate preparation by
teachers or incapacity of teachers, the use of ineffective learning-teaching techniques/methods and
assessment methods, overcrowded classrooms and lack of teaching materials and so on. It is seen in
both national and international studies that science teaching suffers from serious shortcomings in
Turkey compared with other countries (Ozden, 2007). It is also seen that, as stated earlier, studies which
aim at identifying problems in the Turkish education system and science education and proposing
solutions are not widespread. In our country, an individual needs to exert efforts for a long time in order
to acquire a profession in science field and to be a teacher of science until the end of the tertiary
education. In addition, as known, preservice teachers and in particular preservice science teachers stand
as individuals who self-host the students' and future teachers' roles in the education system. Therefore,
looking from the two different perspectives of the two different roles might produce more healthy and
realistic assessment for both problems and solutions in the education system (Yesil and Sahan; 2015).
Bearing this in mind, we would like to know what prospective science teachers think about the
education system in Turkey throughout this time. What kind of problems do they face? What needs to
be done for better science education and implementation of the education system? This study is
expected to bring considerable contribution to the literature as an attempt to answer these questions.
This study is carried out with the intention of identifying the current problems of the Turkish educational
system and offering solutions in the light of the prospective science teachers’ views. It is aimed at
shedding light onto the shortcomings of the education system as well as its consequences for science
education, and developing solutions to overcome the current shortcomings. For the purpose stated
above, the study is carried out with to search for answers to the following research questions:

168



M. Diyaddin YASAR, Mustafa SOZBILIR— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 165-201

1- In the opinion of prospective science teachers, what are the current problems of the Turkish
Education System?

2- In the opinion of prospective science teachers, what solutions could be proposed to the current
problems of the Turkish Education System?

Method

This research was conducted with a descriptive methodology based on qualitative approach.
Descriptive methodology can be carried out with a quantitative approach and with a qualitative
approach as well. Qualitative approach is a research type which put forwards perceptions and events in
the natural environment in a realistic and holistic manner by using instruments such as observation,
interviews and document analysis (Yildirrm and Simsek, 2008). In present study, qualitative approach
was used since we aim at identifying the prospective science teachers’ opinions in the natural and real
environment. In line with this approach, the study was carried out as an attempt to describe the current
situation related to the current problems of the Turkish education system and possible solutions
according to the views of the students in the last year of primary science teacher training department

Participants

The research was carried out with 518 senior graders in science teaching department during 2013-
2014 academic years. Study sample was selected by using convenience sampling method. Convenience
sampling is used for the purpose of easy access to subjects, and access to suitable and eligible sample
for research (McMillan and Schumacher, 2010). Also time, money and manpower requirements of this
sampling method are relatively low (Bliyukoztiirk, Kilig-Cakmak, Akgiin, Karadeniz and Demirel, 2008). In
this study, the participants were selected from nine different universities across five different
geographical regions of Turkey. The students in science teacher training department were accessed via
faculty members in those universities. 518 senior graders in those universities participated in the study
on a voluntary basis.

Table 1. Demographic data about participants

Region Eastern South-eastern
Anatolia Black Sea Aegean  Mediterrane Anatolia
Gender Region Region Region an Region Region Total
Female 162 71 43 36 24 336
Male 113 33 15 14 7 182
Total (n) 518

Data Collection Procedure and Analysis

For collecting data, an "Structured Opinion Form" was developed by researcher and to obtain
written responses of the prospective science teachers. The form has two parts. In part one; there is a
question to obtain views of interviewees related to the current problems of the Turkish education
system. Part two consists of a question to find out interviewees’ proposals for solution of the problems.

The written data obtained from prospective science teachers were analyzed by using content
analysis as a variety of qualitative data analysis. Qualitative data analysis has three main stages as data
display, summarizing and interpreting (Blyukoztiirk et al. 2008). In the content analysis, the initial set of
categories and codes direct the research, while the nuances, styles, imagery and meaning and others are
identified during the analysis or study; however, in some cases the codes can be created at first and the
categories can be determined (Yildirim and Simsek, 2008). Also in this study, the study data were read
in-depth. Initially, the data collected from two different universities, approximately 10% of total data,
were examined to put forward the current problems and proposed solutions in the context of the
Turkish education system. Then, the analyzed data (10% of qualitative data) was reviewed and
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compared with the first analysis by researchers for consistency. Small amount of the disagreements
were discussed between the authors and then the rest of the qualitative data were analyzed by the first
author with the help and leadership of second author. In this way, the codes representing the problems
in the Turkish education system and probable solutions were typed according to the participants’ views.
Next, the codes were examined to combine the similar ones under the same category resulting in four
different categories. Analysis of the remaining data was examined in detail on the basis of the codes and
categories available. In the case of different codes during the content analysis, additional codes were
inserted under the appropriate category. Percentage and frequency of each code and category were
calculated and displayed in tables.

Result

Analysis of the study data yielded a total of 2399 different problems and 2090 solutions by 518
prospective science teachers. More than one problem was mentioned by each participant and more
than one solution was proposed for each problem referred. According to the study data, the problems
and solutions related to the Turkish education system were discussed under four main section as
structural-administrative problems (f=772, % 32.18) and solutions (f=680, %32.54); problems (f=844,
%35.18) and solutions (f=718, % 34.35) related to learning-teaching process, problems (f=572, % 23.84)
and solutions (f=563, % 26.94) related to teacher training, lastly problems (f=211, % 8.8) and solutions
(f=129, % 6.17) related to assessment issue. After, sub-codes were inserted appropriately under each
category. Finally, the problems stated by participants were identified and solutions were proposed
accordingly.

Structural-Administrative Problems and Proposed Solutions

This section provides structural-administrative problems of the education system (Table 2) and a
variety of solutions to these problems (Table 3) from the prospective science teachers’ point of view.

As it can be seen from Table 2, thirty-one codes were offered as for structural-administrative
problems of the education system. The frequency (f) and percentage (%) of each of the referred codes
were calculated and presented in Table 2. Of total 2399 problems indicated by participants, 772 of them
were found related to structural-administrative problems, which holds 32.18% of all problems (100x772
= 77200, 77200/2399 = 32.18). In addition, the percentage of each code under this category was
calculated out of 772 frequencies, and an example calculation was made with the percentage of the first
code as 188x100 = 18800 and 18800/772 = 23.35. The most frequently mentioned structural-
administrative problem was found as “constant change of the education system”. It was the first code in
the list with a share of 23.35 % (f=188). It was followed by other codes as following: “Inequality of
opportunities and possibilities in education (f=75, % 9.71)", “Constant change of the administrative body
in charge of the education system, and education being an object of political concerns (f=71, % 9.19)",
“Lack of sufficient budget for education and lack of importance given to education (f=48, % 6.21)” and
“Inadequate functioning of the merits and supervision mechanism (f=43, % 5.56)”.

Table 2. Structural-administrative problems

Problems (f=772, %32.18) f %
Codes n=518, >f=2399
P1 Constant change of the education system 188 23.35
P2 Inequality of opportunities and possibilities in education 75 9.71
P3 Constant change of the administrative body in charge of the education 71 9.19
system, and education being an object of political concerns
P4 Lack of sufficient budget for education and lack of importance given to 48 6.21
education
P5 Inadequate functioning of the merits and supervision mechanism 43 5.56
P6 Not involving administrators, teachers, students and parents in the 38 4.92

changing process of the education system and subsequent notice of the
changes to them.
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Codes Problems f %
P7 Inability of parents to assume their roles satisfactorily in education 31 4.01
P8 Inability of implementing a democratic, scientific, liberal, modern and 30 3.90
secular education system

P9 Shortage of employment among graduates of university and thus their 25 3.23
tendency towards areas with abundant job opportunities

P10 Increasing number of universities and decreased qualifications of 22 2.84
universities

P11 Failure to put into practice the changes in the education system and 21 2.72
remaining in theoretical dimension

P12 Direct adaptation of foreign educational systems that are not related 21 2.72
our cultural tissue

P13 The lack of a multicultural education system; existing of an education 18 2.33

system that brings up uniform individuals (lack of education in the
mother tongue in different languages ...)

P14 Unsatisfactory and confusing course books prepared by the MoNE 16 2.1

P15 Not giving enough importance to special education and ineffective 15 1.94
implementation of the integrated mainstreaming education

P16 Seeing education as a means of business and profit 15 1.94

P17 Sending children to school at an early age (66 months old) 14 1.81

P18 Paid education, partly though 12 1.6

P19 Heavily loaded content of curricula 11 1.43

P20 The lack of communication and coordination between administrators, 11 1.43
teachers and students

P21 Anti-socializing effect of the current education system on students 10 1.30

(bringing up individuals with lower self-esteem and who cannot express
themselves, etc.)

P22 Imposed, repressive and compulsory education 7 .90
P23 Inadequate basic education (existence of students that cannot read or 6 .80
write yet)
P24 Inflexible science curricula that are not appropriate for students’ level 6 .80
P25 Inadequate weekly hours of science education 5 .65
P26 Not giving enough importance to students and using them as subjects 5 .65
P27 A centralized approach dominant in educational management 4 .51
P28 The lack of adequate housing facilities and dormitories 3 .40
P29 The lack of adequate scholarship for students and repaid nature of 3 .40
some of the scholarships awarded to students
P30 Merely focusing on learning activities neglecting the dimension of 3 .40
education
P31 Bringing up of consumer individuals by the education system 2 .25
Total 772 100

P:Problem.

Probable solutions proposed by science teachers as a response to the structural and administrative
problems are given in Table 3. As can be seen from Table 3, thirty-seven different codes were listed
under this heading. The frequency (f) and percentage (%) of each of the referred codes were calculated
and presented in Table 3. Of total 2090 solutions proposed by participants, 680 were placed under the
category of solutions for structural-administrative problems, which holds 32.54% of all solution
proposals (100x680=68000, 68000/2090=32.54). In addition, the percentage of each code under this
category was calculated out of 680 frequencies, and an example calculation was made with the
percentage of the first code as 134x100 = 13400 and 13400/680 = 19.70%. Five proposals were noted as
the most frequently mentioned codes in relation with structural-administrative problems. The solution
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proposals were listed in an order of decreasing frequency as following: “Infrastructure must be prepared
and preliminary works must be done to arrange the education system in the line with the requirements
and it should not be constantly changed” (f=134, % 19.70), “In education equality of opportunities and
possibilities needs to be ensured in different regions, provinces, districts and villages” (f=61, % 8.97),
“Education should not be an object of political concerns (It should become a state policy)” (f=45, % 6.62),
“In education, the merit and supervisory mechanism must work effectively” (f=43, % 6.32), and “Budget
allocated for education must be increased and more importance must be attached to science education”
(f=41, % 6.03).

Table 3. Proposed Solutions for Structural-Administrative Problems

Proposed Solution (f=680, % 32.54) f %
Codes n=518, >f=2090
S1 Infrastructure must be prepared and preliminary works must be done to 134 19.70

arrange the education system in line with the requirements and it should
not be constantly changed.

S2 In education, equality of opportunities and possibilities needs to be 61 8.97
ensured in different regions, provinces, districts and villages.

S3 Education should not be the object of political concerns (it should 45 6.62
become a state policy.).

sS4 In education, the merit and supervisory mechanism must work 43 6.32
effectively.

S5 Budget allocation for education must be increased and more importance 41 6.03
must be attached to science education.

S6 Educational administrators must be selected among educators and they 36 5.29
should not be selected randomly

S7 The employment policy must be examined and students must be 31 4.56
accepted to universities in line with needs.

S8 An education system must be built which is appropriate for the needs of 30 4.41
society, cultural structure and students’ properties

S9 A scientific, democratic, universal, secular and liberal education system 29 4.26
must be established.

S10 Educational administrators, teachers, students, parents and large groups 27 3.97

of the society must be applied for their opinions related to structuring of
the education system.

S11 The role of parents in education must be increased, and families should 27 3.97
be educated (school-family collaboration should become operational).

S12 The community, administrators, teachers, parents and students need to 19 2.70
be informed about the new education system.

S13 Individuals who are social, confident, enterprising and responsible must 18 2.65
be brought up by education system.

S14  When configuring the educational systems and looking for solutions for 16 2.35
the problems, developed countries must be examined as models

S15 Multicultural education must be available (Not uniform individuals must 16 2.35

be brought up; education in the mother tongue must be provided in
different languages.)

S16 Course books prepared by MoNE must be clear enough and appropriate 14 2.06
for students’ levels

S17 Importance should be given to special education and it should be 12 1.76
disseminated.

S18 Content of curricula must be simplified and made more flexible and 10 1.47

appropriate for students’ levels.
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Codes Proposed Solutions f %

S19 Students should be awarded non-repayable scholarships, the 9 1.32
scholarships should be disseminated and amounts should be increased.

S20 Education and teaching activities must be carried out together. 9 1.32

S21 Education must be free at all levels (There should not be private 7 1.03
elementary schools, secondary schools, colleges, etc...).

S22 Administrators need to act in a conscientious, logical and scientific way 6 .88
and produce solutions while taking decisions related to education

S23 Children should not be sent to school at a very young age and they 5 74
should be provided with science education through games.

S24 Education must not be a means of business or profit any longer. 5 74

S§25  There should not be compulsory uniforms in schools. 5 74

S26 Importance should be given to basic education (Language teaching 4 .59
should be good).

S27 Both number and quality of dormitories and accommodation facilities 3 44
must be increased.

S27 Bridges must be built between academicians, teachers and students and 3 44
they should be strengthened.

S29 In science education, weekly hours of courses must be increased. 3 44

S30  The number of students in science faculties should be reduced so that 2 .29
those faculties can fulfill their main function.

S31 Privatization must be made in education. 2 .29

S32 In education, the number of vocational schools should be increased and 2 .29
consideration should be given to vocational training.

S33 Pre-school education must be compulsory. 1 .15

S34 School opening and closing dates must be planned according to regional 1 0.15
conditions.

S35 Supplementary performance books should be prepared besides course 1 .15
books.

S36 In education, there should not be compulsory courses at the university 1 .15

S37  There should be all-day education and should not be morning-afternoon 1 .15
distinction

Total 680 100
S: Solution.

Problems and Solutions related to Teaching-Learning Process
In this section, educational problems (Table 4) and solutions (Table 5) related to the learning-
teaching process are presented on the basis of the participants’ views.

As can be seen from Table 4, there were listed fifteen codes related to educational problems faced in
teaching-learning process. The frequency (f) and percentage (%) of each of the referred codes were
calculated and presented in Table 4. Of total 2399 problems indicated by participants, 844 were placed
under the category of learning-teaching process, which holds 35.18% of all problems (100x844=84400,
84400/2399=35.18). It was noted as the category with the highest frequency. In addition, the
percentage of each code in this category was calculated out of 844 frequencies, and percentage of the
first code was calculated as 160x100=16000 and 16000/844= 18.96 as an example. Of all learning and
teaching problems, it was found out that the highest frequency was noted under "Theoretical and rote
learning-teaching activities in science education (dominance of the traditional approach...) and inability
to ensure permanent learning" code at 18.96 % (f = 160). It is followed by other codes such as “Physical
incapacity (instruments, equipment, materials, laboratory equipment, overcrowded classrooms, lack of
suitable school and classroom conditions, etc...) in science education (f=146, % 17.30)”, “In science

173



M. Diyaddin YASAR, Mustafa SOZBILIR— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 165-201

education, dominance of the teacher-centered teaching method and lecturing (f=122, %
14.50)”,“Realization of science education independently on interests, needs, expectations and skills of
students (f=121, % 14.34)", and “Ignoring individual differences in science education (f=75, % 8.89)".

Table 4. Problems related to learning-teaching process

Problem (f=844, %=35.18) f %
Codes n=518, ¥f=2399
P1 Theoretical and rote learning- teaching activities in science education 160 18.96

(dominance of the traditional approach...) and inability to ensure
permanent learning
P2 Physical incapacity (instruments, equipment, materials, laboratory 146 17.30
equipment, overcrowded classrooms, lack of suitable school and classroom
conditions, etc..) in science education

P3 In science education, dominance of teacher-centered teaching method and 122  14.50
lecturing

P4 Realization of science education independently on interests, needs, 121 14.34
expectations and skills of students

P5 Ignoring individual differences in science education 75 8.89

P6 Inadequate practice-based learning-teaching activities in science education 67 7.94
(laboratory-assisted teaching, activities inside and outside classroom)

P7 Inadequate counseling and guiding service for students and misleading of 37 4.38
students

P8 Getting poor benefit from information -communication technologies, 22 2.61
audio-visual materials and equipment in science education

P9 Inadequate involvement of in-class debate during science education 18 2.13
(underestimation of students’ opinions and thoughts)

P10 Inability to ensure higher-order thinking skills among students in science 16 1.90
education (research, questioning, analysis, synthesis, etc.)

P11 The lack of communication between students and teachers and existence 16 1.90
of problems between them in science education

P12 Failure to provide an adequate level of connection with real life in science 14 1.66
education

P13 Inability to transfer adequate content knowledge in science education and 14 1.66
thus students’ turning to private courses

P14 Discrimination by teachers in science classes (teachers’ attention on more 10 1.18
hardworking and successful students...)

P15 Inadequate level of learning by doing-living activities in science education 6 71

Total 844 100
P: Problem.

Table 5 demonstrates solutions proposed by prospective teachers related to learning- teaching
process. As can be seen from Table 5, fifteen different codes were determined in relation with
suggestions for teaching-learning process. The frequency (f) and percentage (%) of each of the referred
codes were calculated and presented in Table 5. Of total 2090 solutions indicated by participants, 718
were placed under the category of learning-teaching process, which holds 34.35% of all proposals
(100x718=71800, 71800/2090=34.35). It was noted as the category with the highest frequency. In
addition, the percentage of each code in this category was calculated out of 718 frequencies, and
percentage of the first code was calculated as 131x100=13100 and 13100/718= 18.25 as an example.
The solutions proposed by prospective teachers related to teaching-learning process were listed in a
decreasing order of frequency as following: “Teaching must be realized in line with students' interests,
needs, levels of education, expectations and capabilities in science education (f=131, %=18.25)",
“Alternative student-centered approaches and methods should be used and expanded in science
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education (f=129, % 17.97)", “Physical conditions (laboratory supplies, materials, and class sizes, etc.) in
science education should be improved (f=106, % 14.76)”, “Practical teaching activities in science
education (laboratory-aided, learning activities inside and outside classroom, etc.)should be
disseminated(f=84, % 11.70)" , and “Information-communication technologies, visual aids and materials
should be used in an effective way for science education (f=57, % 7.93)”.

Table 5. Proposed Solutions for Learning and Teaching Process
Proposed Solution (f=718, % 34.35) f %
Codes n=518, >f=2090

S1 Teaching must be realized in line with students' interests, needs, levels of 131 18.25
education, expectations and capabilities in science education

S2 Alternative student-centered approaches and methods should be used and 129 17.97
expanded in science education

S3 Physical conditions (laboratory supplies, materials, and class sizes, etc.) in 106 14.76
science education should be improved

S4 Practical-teaching activities in science education (laboratory-aided, learning 84  11.70
activities inside and outside classroom, etc.) should be disseminated.

S5 Information-communication technologies, visual aids and materials should 57 7.93
be used in an effective way for science education.

S6 Individual differences of learners should be considered in science education. 44 6.13

S7 Teaching of science should be linked with real life. 28 3.90

S8 Counseling, guidance and leading in science education must be carried out 28 3.90
effectively.

S9 Learning by doing-living activities must be ensured in science education. 26 3.62

S10 In science education, emphasis should be placed onto high-level mental 26 3.62

development of students (research, inquiry, and finding solutions to
problems etc...).

S11 In science education, curriculum content should be reduced and in-depth, 19 2.65
meaningful and lasting learning must be ensured.
S12 In science education, importance should be given to classroom discussions 18 2.51

and on students’ views.
S13 Effective teacher-student and student-student interaction must be used in 17 2.37
science education.

S14  Teachers need to spend time with students not only inside but also outside 3 .18
school.
S15 In science education, it must be essential to learn how to learn. 2 .28
Total 718 100
S:Solution.

Problems and Proposed Solutions related to Teacher Training

This section provides the educational problems (Table 6) and solutions (Table 7) related to teacher
training according to the participants’ views.

Also can be seen in Table 6, twenty different codes were written for problems related to teacher
training. The frequency (f) and percentage (%) of each of the referred codes were calculated and
presented in Table 6. Of total 2399 problems indicated by participants, 572 were placed under the
category of teachers’ training, which corresponds to 23,84% of all problems (100x572=57200,
57200/2399=23.84). In addition, the percentage of each code in this category was calculated out of 572
frequencies, and percentage of the first code was calculated as 97x100=9700 and 9700/572= 16.96 as an
example. Of all problems related to teacher training, it was found out that the highest frequency was
noted under the code “Teaching by those who are not qualified as teachers and running of science
classes by them (Paid teaching, graduate of science faculty, and other branches...)" at 16.96% (f=97). It is
followed by the other most frequently mentioned codes in a decreasing order: “Low quality of teacher
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training and education faculties (=92, % 16.08)", “Inadequate content knowledge and training of
teachers (inability to transfer sufficient knowledge, being not open to innovations, inability to use
technology, etc.) (f=72, % 12.59)”,“Shortage of teachers for science education and appointment of a
small number of teachers... (=64, % 11.19)” and “Appointment of teachers based on the ESPS
(Examination of Selection of Public Staff) results, which does not reflect the reality ( f=55, % 9.62)".

Table 6. Problems related to teacher training

Problem (f=572, % 23.84) f %
Codes n=518, ¥f=2399
P1 Teaching by those who are not qualified as teachers and running of science 97 16.96
classes by them (Paid teaching, graduate of science faculty, and other
branches...)
P2 Low quality of teacher training and education faculties... 92 16.08
P3 Inadequate content knowledge and training of teachers (inability to 72  12.59

transfer sufficient knowledge, being not open to innovations, inability to
use technology, etc.)

P4 Shortage of teachers for science education and appointment of a small 64 11.19
number of teachers

P5 Appointment of teachers based on the ESPS (Examination of Selection of 55 9.62
Public Staff) results, which does not reflect the reality

P6 Ineffective senior (elder) teachers 50 8.74

P7 Provision of teaching education for those outside education faculties and 40 6.99
ineffective subsequent teaching

P8 Professional deformation and teachers’ not showing due diligence to their 25 4.37
profession

P9 Lack of appointment of younger generation as teacher 17 2.97

P10 Financial and economic challenges of educators/teachers 14 2.45

P11 Discrepancies between the teaching training received by teachers and 13 2.27
practicalities of the profession.

P12 Inadequate hands-on training/activities in teacher training and pushing 8 1.40
offering of practical courses mostly in later years of tertiary education

P13 Lowering of the reputation of the teaching profession and lack of the state 7 1.22
preservation over the profession

P14 The elective courses not being able to be selected by students in teacher 4 .70
training

P15 Inadequate in-service training courses and low quality of such courses 4 .70

P16 Aligning faculties of sciences with education faculties in practice 3 .53

P17 Limited and inadequate powers given to the teachers in education. 3 .53

P18 Reappointment or relocation of teachers in mid-year 2 .35

P19 Teachers attributing failure to students 1 17

P20 Abundance of non-area courses in teacher training 1 17

Total 572 100

P:Problem.

The solutions proposed by science teachers as a response to problems related to teacher training are
displayed in Table 7. As can be seen from Table 7, twenty-three different codes were prepared. The
frequency (f) and percentage (%) of each of the referred codes were calculated and presented in Table
7. Of total 2090 solutions proposed by participants, 563 were placed under the category of proposals
related to teacher training, which holds 26.94% of all solution proposals (100x563=56300,
56300/2090=26.94). In addition, the percentage of each code under this category was calculated out of
563 frequencies, and an example calculation was made with the percentage of the first code as
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118x100=11800 and 11800/563= 20.96. The suggestions brought by participants to improve teacher
training are listed below. Five of the solutions were listed as the most frequently mentioned codes.
These were noted as “The quality of teacher training and education faculties need to be improved (Pre-
requisite conditions should be identified and students with low scores should not be accepted, number of
students should be reduced, effective content knowledge education should be provided and education
should be organized in line with new approaches, etc.) (f=118, %=20.96)", “Adequate number of science
teachers must be appointed (paid teaching status should be abolished) (=69, % 12.26).”,“Elder teachers
who are not effective teachers should be retired (the retirement age should be lowered) (f=67, % 11.90)",
“Way must be paved for young and dynamic science teachers or educators and they must be brought to
the profession(f=51, % 9.06)”, and “The profession of teaching should be performed by educators
(Formation education should be abolished, science faculty should fulfill its original function (f=41, %
7.28)".

Table 7. Proposed Solutions for Problems related to Teacher Training
Proposed Solution (f=563, % 26.94) f %
Codes n=518, 3f=2090

S1 The quality of teacher training and education faculties need to be 118 20.96
improved (Pre-requisite conditions should be identified and students
with low scores should not be accepted, number of students should be
reduced, effective content knowledge education should be provided and
education should be organized in line with new approaches, etc.)

S2 Adequate number of science teachers must be appointed (paid teaching 69 12.26
status should be abolished)

S3 Elder teachers who are not effective teachers should be retired (the 67 11.90
retirement age should be lowered)

sS4 Way must be paved for young and dynamic science teachers or educators 51 9.06
and they must be brought to the profession

S5 The profession of teaching should be performed by educators (Formation 41 7.28
education should be abolished, science faculty should fulfill its original
function)

S6 Effective and efficient in-service training need to be run for teachers in 38 6.75
the context of science teaching.

S7 The quality of teachers (content knowledge, teaching qualifications, etc.) 29 5.15
should also be considered for appointment of teachers.

S8 Merits must be ensured in appointment of teachers, it must not be based 29 5.15
on ESPS (Examination of Selection of Public Staff)scores alone.

S9 In science education, teachers must give the courses related to their 28 497

respective fields (Classroom teachers, physics, chemistry and biology
teachers should not run primary science classes).

S10 Devoted ones who love enjoying should perform the profession of 21 3.73
teaching.
S11 Education courses, teaching practices and training activities must be 15 2.66

made efficient and disseminated (should be extended to all years and
should start at earlier grades).

S12 Both material and spiritual needs of educators must be met to improve 14 2.49
their welfare.

S13  Teachers must be well-equipped and open to innovations and they must 9 1.60
constantly improve themselves.

S14  The teaching profession must be promoted and brought to a respectable 8 1.42
place in society.

S15 Teacher qualifications must be checked and tested on an annual basis. 7 1.24
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Codes Proposed solutions f %
S16 Powers and rights of teachers must be increased in education. 4 .71
S17 Link must be established between the training offered for prospective 4 71
teachers at university and practicalities in the real career.

S18 Prospective teachers must be paid for practical lessons they run and the 3 .53
teaching profession must be promoted.

S19  Teachers need to work in coordination and cooperation with other 2 .36
teachers.

S20 Elective courses in the faculties of education must be selected by 2 .36
students.

S21  Science teachers need to be trained according to the curricula developed. 2 .36

S22 Teachers should not be relocated or reappointed frequently in mid-year. 1 .18

S23  Those who are not able to perform the teaching profession must be 1 .18
transferred to another profession.

Total 563 100

S:Solution.

Problems and Proposed solution related to Assessment

This section provides the educational problems (Table 8) and solutions (Table 9) related to
assessment issue from the prospective teachers’ point of view.

Also can be seen in Table 8, seven different codes were determined for problems related to
assessment process. The frequency (f) and percentage (%) of each of the referred codes were calculated
and presented in Table 8. Of total 2399 problems, 211 were placed under the category of assessment,
which corresponds to 8,8% of all problems (100x211=21100, 21100/2399=8.8). In addition, the
percentage of each code in this category was calculated out of 211 frequencies, and percentage of the
first code was calculated as 157x100=15700 and 15700/211= 74.40 as an example. Among the problems
related to assessment, the code with the highest frequency of report was “Science education is exam-
oriented and it continuously changes (at primary-secondary-high school and university level)" at 74.40 %
(f=157). It is followed by the other codes in a decreasing order of frequency as follows:“In science
education, competitive-oriented evaluation is dominant (f=27, % 12.79)", “Using the passing grade as a
threat against students (f=11, % 5.21)”, “Assessment not fulfilling its original function... (f=8, %3.79)" and
“Ignoring the development of students in assessment process ( f=3, % 1.43)".

Table 8. Problems related to assessment

Problem (f=211, % 8.8) f %
Codes n=518, ¥f=2399
P1 Science education is exam-oriented and it continuously changes (at 157 74.40
primary-secondary-high school and university level)

P2 In science education, competitive-oriented evaluation is dominant 27  12.79

P3 Using the passing grade as a threat against students 11 5.21

P4 Assessment not fulfilling its original function 8 3.79

P5 Ignoring the development of students in assessment process 3 1.43

P6 Insufficient capacity of assessment in determining the levels of students 3 1.43

P7 Implementation of the conditional passing system in some universities 2 .95
Total 211 100

P:Problem.

The solutions proposed by science teachers as a response to problems related to assessment are
given in Table 9. As can be seen from the table, nine codes were created. The frequency (f) and
percentage (%) of each of the referred codes were calculated and presented in Table 9. Of total 2090
solutions proposed by participants, 129 were placed under the category of proposals related to
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assessment, which holds 6,17% of the proposals (100x129=12900, 12900/2090=6.17). In addition, the
percentage of each code under this category was calculated out of 129 frequencies, and an example
calculation was made with the percentage of the first code as 47x100=4700 and 4700/129= 36.43. The
proposals brought by participants to improve assessment in education were listed in the table 9. Five of
them with the highest level of frequency were as follows: “Development of students should also be taken
into consideration in assessment of science education (activity-based, skills-oriented, process-oriented
assessment should be at the forefront) (f = 47% = 36.43)", "The weight of exams in both education and
science education should be reduced. (f = 40, 31.00%)", "The tests (National examinations) given across
the whole country (primary, secondary, high school and college entrance exams and so on) should be
systematic, standard and objective, they must not be constantly altered. (f =28, 21.71%)", “Assessment
based on cooperation should be expanded instead of competitive assessment (f = 6, 4.65%)", and "In
education context, grades should not be used as a threat (f=3, % 2.33)".

Table 9. Proposed Solutions for Problems related to Assessment

Proposed Solution (f=129, % 6.17) f %
Codes n=518, >f=2090
S1 Development of students should also be taken into consideration in 47 36.43

assessment of science education (activity-based, skills-oriented, process-
oriented assessment should be at the forefront)

S2 The weight of exams in both education and science education should be 40  31.00
reduced.

S3 The tests (National examinations) given across the whole country (primary, 28 21.71
secondary, high school and college entrance exams and so on) should be
systematic, standard and objective, they must not be constantly altered.

sS4 Assessment based on cooperation should be expanded instead of 6 4.65
competitive assessment.

S5 In education context, grades should not be used as a threat. 3 2.33

S6 In education context, assessment must have implications and impositions, 2 1.55
even grade repetition should be imposed if necessary

S7 In assessment, association with everyday life should be brought to the fore 1 .78
front.

S8 Conditional passing should be abolished at university. 1 .78

S9 Passing grades should not be so high at universities. 1 .78

Total 129 100
S:Solution.

Discussion & Conclusion

The results of the study indicated various problems in the Turkish education system from the
perspective of prospective science teachers. In the scope of structural-administrative problems,
frequent change of the overall education system and its components and exposure of education to
current political developments are seen as the most frequently cited ones. As Ozyilmaz (2013) points
out, the dominance of ideological approaches in education constitutes the fundamental problem of the
education system, and the communities acting with ideological motivations remain less developed,
while those acting on real-political motivations achieve better results. In Turkey as well, education is one
of the area most intensively facing ideological approaches (Ozyilmaz, 2013). Also present study offers a
distinct finding. According to the participants, involvement of educational administrators, teachers,
parents and students is denied while changes are introduced to the education system, which is also a
problem. Other problems indicated in the study include dominance of the central management
understanding in education, inadequate announcement and publicity of the changes in the education
system for the community, teachers, families and students. Also lack of sufficient budget allocation and
resources for education seems to be another problem in this context. As another remarkable finding,
the fact that educational administrators or decision-makers are not graduates of education faculty
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affects adversely our education system. It was found out that the inequality of opportunities and
possibilities in different regions, provinces, districts and villages as well as challenges faced in bussed
education seem to be hindering effective implementation of the education system in Turkey. Also
participants often reported that the education system is configured regardless of the cultural structure
of the society and the needs of the individuals, and employment policies are not much reflected in
education. The findings of present study seem to support the findings reported by Késterioglu and Bayar
(2014), Ozyilmaz (2013) and Uygun (2013). Some problems were previously noted related to the Turkish
education system by those studies: ideological motivations in education and dominance of politics in
that area, a strict centralization management approach in education, poor use of educational sciences
and educational researchers, inability to nationalize our education system, failure to provide systematic
curriculum development, the lack of the contemporary inspection and supervision approach, pending
financing problems in education, and unclear status of the public and private sectors in education
context. In the end of our study, prospective science teachers offered a number of solutions to the
structural-administrative problems of the education system. Particular emphasis was placed on
providing an educational infrastructure and preparation so that changes could be applied as needed,
and changes should not be made so often. It was concluded that the frequent changes in the education
system lead difficulties of adapting to both students and parents. Indeed, education is a long-termed
and laborious process and it has lasting outcomes. Also it was emphasized that surrounding conditions
and physical possibilities in classrooms should be improved, and adequate number of teachers should
be available across the whole country, and equality of opportunity and possibility should be provided for
effective implementation of education. They also suggested that education must be turned into a state
policy, and an effective mechanism of merits and supervision must be enabled for smooth functioning of
the education system. Apart from these, it was highlighted that the budget allocation for education
must be increased with an equitable distribution (Ozyilmaz, 2013) and the growing emphasis on this
area will bring positive outcomes to both education and other areas. Also Ozyilmaz (2013) points out
that it is needed to adopt the basic rules and approaches to universal educational sciences, recover the
society, people and education system from the effect of ideology, and to benefit from any information
and document that is freer. Contemporary conditions require individuals who are enterprising,
responsible, productive and constantly renewing themselves, and the belief that the centralized
management should be replaced with local and decentralized management is becoming widespread
(Altan, 2014; Ozyilmaz, 2013). It seems necessary to plan, organize and modify educational systems in
accordance with contemporary conditions. This in turn will lead to emerging of a better and politically
unbiased education system with higher qualifications.

Prospective science teachers also indicated a number of problems related to the teaching-learning
process. As the most remarkable ones, they pointed out that rote theoretical learning still persists in the
education system and science education and physical conditions in education environment are
inadequate including instruments, materials and equipment. They also referred to the teacher-centered
understanding/approaches in overall education and science education and ignoring the students’ skills,
needs and expectations in the context of education. Another result of this study is that individual
differences of learners are not taken into account. Then, weight must be given to laboratory work,
activities inside and outside classroom, learning by doing and experiencing, and learning-teaching
associated with the real life by nature of science and science teaching; however, it could not be attained
in the process of learning and teaching. Our findings seem in parallel with the findings obtained in
Ozyilmaz (2013). In this framework; teacher is positioned in the center of teaching-learning activities
where students remain with a passive role and the understanding of rote theoretical learning still
continues. This in turn hinders developing of student skills such as critical thinking, questioning,
analyzing-synthesizing, producing, using the information and generating solutions to problems
(Ozyilmaz, 2013). According to the prospective science teachers’ views, weight should be given to
hands-on activities and laboratory studies as well as interests, needs and expectations of students for
successful implementation of the overall education system and science teaching. Besides, it was
suggested that emphasis should be placed on student-centered, alternative teaching-learning
approaches and methods, improvement of physical conditions with equipment and materials, and
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effective and efficient use of information-communication technology to make contributions to the
education system and science education. These results also seem to be in parallel with findings of
Ozyilmaz (2013); in the study, emphasis is placed on the need to use contemporary and student-
centered teaching-learning approaches, to ensure learning which is technology-supported learning and
in conjunction with the immediate environment, taking into consideration of students’ interests,
abilities and needs, bring up individuals who are responsible for learning and sustain education in
connection with the real life. Our findings also seem to be supportive of findings noted by Ozden (2007)
in that classrooms are overcrowded, there are poor physical conditions besides inadequate equipment
and materials, and laboratory facilities are not used much in the context of science education. In the
21st century, education system is expected to equip students with not only parts of their national
cultural heritage required by their time but also the information in their age; and mental, individual and
social skills that shed light onto their future while helping their development (Ozyilmaz, 2013). In
addition, today schools have goals such as learning to learn; questioning, critically and creatively
thinking; multiculturalism and multilingualism; problem solving, diversity of life styles and life-long
learning (Ozyilmaz, 2013). It was concluded that Turkish education system and learning-teaching process
need to be directed towards such targets.

According to the prospective science teachers, there are also a number of problems arising from
teacher training. Particularly, it was concluded that unqualified people are employed in paid teaching or
temporary teaching such as graduates of science faculties as well as other faculties, which introduces
negative consequences for the education system. In addition, the fact that higher quality education is
not carried out in faculties of education and science education faculties was brought to light in this
study. As an example, students are accepted to the faculty of education despite having with very low
scores of success, a lot of students are accepted into these faculties, teacher-centered teaching-learning
activities are predominant, practical works are inadequate, and so on. Moreover, it was found out that
the teachers are not well trained and they are short of content knowledge and they fail to show
dedication to the profession. Besides, it was noted that the problem becomes even more profound due
to the lack of adequate in-service courses organized to promote the use of information and
communication technologies and new approaches for all teachers. In addition, the prospective science
teachers noted that recently education with lower quality is given to graduates of faculties of science
and letters as well as other faculties in a very short period of time and they can teach after obtaining a
certificate for teaching. The findings of this study seem in parallel with the findings by Kosterlioglu and
Bayar (2014), which point out that there are several issues related to teacher training and in-service
training. Furthermore, the study seems similar to Ozden (2007) in terms of results as it suggests that
science teachers are not provided adequate in-service courses about the science curricula developed.
Based on the data obtained from this study, several solutions were proposed by prospective science
teachers in relation with teacher training. It was seen that particular emphasis is placed onto the need
of restructuring the teacher training as well education faculties, accepting of qualified students to these
faculties, determination of a number of prerequisite conditions, focusing student-centered teaching-
learning and education activities based on the practical and new approaches and so on. They also noted
that a sufficient number of teachers must be employed by government, and education should not be
carried out in the form of paid teaching or temporary education. Moreover, it was pointed out that
senior teachers who do not stop teaching due to their economic concerns should be retired. In this
regard, economic and spiritual problems of both in-service and retired teachers need to be eliminated
and their welfare must be increased. In this way, the way can be paved for young and energetic teachers
by benefiting from valuable experience of elder teachers. Another thing stressed by participants was
that effective, efficient and practical in-service courses should be offered to teachers who are currently
employed to support their development. The findings from this study seem to support the findings of
Ozyilmaz (2013). This study listed a number of problems in teacher training and a variety of solutions for
these issues; it pointed out that teacher training and subsequent employment opportunities are not well
planned; as a solution, students can be accepted to schools and faculties according to the needs in every
field; teaching is not merely about transferring one’s knowledge to others, rather it is a matter of art
and personality; high schools also suffer from poor curricula although they are the institutions
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responsible for educating students for higher education; in such schools Anatolian high schools,
vocational high schools, teacher high schools, etc., curricula, teaching methods and techniques and
education materials and equipment need revising in accordance with contemporary needs; as the
teaching profession seems to be gradually losing its social prestige and significant improvement are
needed for employee rights of teachers in order to make the profession more attractive socio-
economically; education faculties must be the only place for bringing up teachers and the programs in
those faculties need to be revised in accordance with the era and effective in-service training courses
must be offered to teachers (Ozyilmaz, 2013).

Lastly, prospective science teachers addressed a number of problems related to assessment in
education. In this context, they highlighted that there is an exam-oriented assessment system, it is
constantly changing and student development is not taken into consideration in the context of
assessment. Also as noted by Ozyilmaz (2013), our education system is based on measuring the portion
of knowledge remembered by students. Student success seems to be dependent on high scores
obtained in exams. As a result, learners get away from social life who are incapable of inquiring,
researching and offering solutions for problems. As another area of improvement, the participants
pointed out that the weight of exams in education should be reduced, and measurement and evaluation
based on student development and progress should be promoted instead. In this way, assessment
based on cooperation rather than competition could lead to better implementation and progress of the
education system and science education. As Ozyilmaz (2013) also states that focus should be on not only
learning outcomes but also student progress observed throughout the learning process, and
measurement and evaluation should be conducted through hands-on activities that are related to
knowledge and skills of students employed during learning. Lastly, as Altan (2014) states, the exam-
oriented approach in education seems to be blocking the entrepreneurship potential of students. In the
light of the foregoing, measurement and evaluation in Turkey should be structured in accordance with
the contemporary requirements and appropriate conditions should be provided.
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Tiirkge Siirimui

Girisg

Dunyanin hemen her yerinde ekonomik, sosyal, politik ve gevresel krizlerin ve sikintilarin oldugu bir
gercektir. Bir ulkedeki mevcut problemler incelendiginde temelde egitimden ve egitim sistemindeki
aksakliklardan kaynaklandigi gortlmektedir. Egitim sistemindeki problemler de direkt olarak diger
alanlari etkilemektedir. Tlirkiye’de de Oteden beri var olan ve ¢ozlilmesi gereken bir takim sorunlarin
oldugu gorilmekte ve bilim teknolojideki hizli gelisim, yeni gereksinimler, kiiresellesme vb. faktérlerin
egitim sistemini daha da etkisiz ve verimsiz hale getirdigi bilinmektedir (Gedikoglu, 2005). Buna ek
olarak, mevcut sorunlardan, krizlerden ve sikintilardan kurtulmanin yolu da yine etkili, verimli ve ¢aga
uygun olarak duzenlenen egitim sistemlerinin olusturulmasina baghdir (Altan, 2014). Bu bakimdan,
egitim, bir iilke icin en 6nemli unsurdur. Ulkelerin gelismesinde ve iilkelerarasi rekabette 6nemli bir role
sahiptir. Dinyadaki Ulkelerin de bu alana daha fazla yoneldikleri ve mevcut sorunlarina ¢ézim arama
icerisinde olduklar gorilmektedir. Bu bakimdan egitim sistemlerinde cesitli yenilikler, reformlar ve
iyilestirme calismalari yapmaktadirlar. Tirkiye de gelismekte olan Ulkeler arasinda yer almakta ve ¢agi
yakalamak, gelisen bilim ve teknolojinin hizina davranis olarak uyum saglayabilecek bireyler yetistirmek
icin bu reform hareketlerini izlemektedir (Erginer, 2009). Bunun sonucu olarak, Tirkiye’de egitim sistemi
ile ilgili zaman zaman gerek yapisal olarak gerekse 6gretim programlarinda ciddi degisiklerin yapildigi
bilinmektedir. Egitim sistemindeki degisikler akabinde fen egitimine de etki etmis, fen egitiminde de
hem yapisal hem de 6gretim programlarinda gesitli iyilestirme galismalari yasanmistir.

Tirkiye, yaklasik olarak 77 milyon nifusa sahip, 7 cografi bolge ve 81 ili olan, Asya ile Avrupa
arasinda kopri goérevi goren bir llkedir. Turkiye Cumhuriyeti, Birinci Diinya Savasi sonrasi Osmanl
imparatorlugu’nun yikilmasindan sonra, 1923 yilinda kurulmustur (Ozden, 2007). Yeni iilkenin 1923
yilinda kurulmasindan sonra Tirk Egitim Sistemi sekillenmeye baslamis ve ¢agl yakalayan, ilerleyen ve
gelisen bir Ulke olabilmek, ¢agdas uyarlk diizeyine ulagsmak icin, en dnemli faktoériin egitim oldugu
goriilmustiir (Grossman, Onkol, Sands, 2007). Sosyal yasamda ve 6zellikle egitimde gesitli reformlar
yapilmistir (Turkmen ve Bonnstetter, 2007). Turk egitim sistemi de, Tirk Kurtulus Savas’indan sonra
Atatlirk’tin, Tarkiye Cumbhuriyeti’nin kurucusu, reformlarina dayandiriimistir (Sozbilir, Kutu ve Yasar,
2012; Turkmen ve Bonnstetter, 2007). Ulkede, Cumhuriyet daha ilan edilmeden &nce 1920 yilinda, Milli
Egitim Bakanhg (MEB) kurulmus ve egitim hizmetlerinin diizenlenmesinden, yirutiilmesinden ve
denetlenmesinden sorumlu olmustur (Ozyilmaz, 2013). Daha sonra, egitimdeki ilk reform hareketi olan
1924 yilinda ‘Tehvhid’i Tedrisat Kanunu’nun kabul edilmesi ile Turk Egitim Sistemi olusmaya baslamistir
(Barlas ve Kéksal, 2011; Ozden, 2007). Bdylece, askeri okullar disinda tiim okullar tek bir ¢ati altinda
MEB’e baglanmis ve glnumuize kadar Tirkiye’de egitim sisteminde merkezi yonetim anlayisinin
olusmasina yol agmistir. Arap alfabesi yerine 1928 yilinda Latin alfabesinin resmi olarak kullaniimasi ve
egitimde, sosyal yasamda ve legal alanda laikligin kabul edilmesi gibi egitim sisteminde ve sosyal
yasamda pek cok reformlar yapilmistir (Tirkmen ve Bonnstetter, 2007). Glinimizde de ilkégretim,
ortadgretim birinci, ortadgretim ikinci kademe yani lisedeki egitim-6gretim hizmetleri; okullarin agiimasi,
o0gretmenlerin atanmasi, 6gretim programlarinin hazirlanmasi vb. ¢esitli diizenleme, yiriitme ve
denetleme vb. cesitli egitim hizmetleri, MEB’e bagll olarak vyiritilmektedir (Ozyilmaz, 2013).
Universitelerin yani yiiksekdgretim kurumlarinin 6gretimini planlamak, diizenlemek, ydnetmek ve
denetlemek amaciyla da 1981 yilinda Yiiksek Ogretim Kurumu (YOK) kurulmustur. Ayrica, Tark milli
egitiminin temel ilkeleri: genellik ve esitlik, ferdin ve toplumun ihtiyaclari, yoneltme, egitim hakki, firsat
ve imkan esitligi, stireklilik, Atatirk inkilap ve ilkeleri ve Atatlrk milliyetciligi, demokrasi egitimi, laiklik,
bilimsellik, planlilik, karma egitim, her yerde egitim olarak benimsenmistir (Sisman, 2012).

Tirk egitim sisteminin olusmasiyla birlikte fen egitiminde de 1924 yilindan beri gesitli yenilikler ve
gelismeler kaydedilmistir. Bu alandaki gelismeler ve degisimler genellikle Avrupa ve bati diinyasindaki
olay ve durumlardan etkilenmistir (Ayas, 2013; Calik ve Ayas, 2008). Birinci etki, 1932’lerde baslayip
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1940’lara kadar stirmustir. Bu etki ABD’de baslayip sonra Avrupa’yi icine almis, tGlkemizde ise sadece ve
cogunlukla ingilizce fen egitimindeki ders kitaplarinin terciime edilmesiyle sinirli kalmistir. ikinci etki,
ikinci Diinya savasgi sirasi 1940-1960 yillarini kapsamistir. Ulkemize yansimalari ise 1950’li yillarda olmus
ve Ornek program gelistirme g¢abalari olarak kabul edilmistir. Ancak bu ikinci etki de ¢ok dar bir kapsamli
olup sadece birkag okulla sinirli kalmistir. Ugiincii etki, ikinci Diinya savasi sonrasi 1960-1985 yillari arasi
soguk savas doneminde kendini gostermis ve dinya Ulkeleri arasinda egitim dahil birgok rekabetin
oldugu gorilmistir. Bu déneme de ABD’deki program gelistirme calismalari hakim olmustur. Ulkemizde
ise Tirk ve Amerikan egitimcilerinin isbirligi ile ABD kaynakli modern fen 6gretim programlarinin
adaptasyonu saglanmaya ¢alisiimig ve diger liselere kaynaklik yapmasi agisindan fen liseleri agilmis ve bu
okullarda modern fen programlari uygulanmistir. Ancak, bu dénemdeki fen alanindaki program
gelistirme galismalari da Ulkenin kosullarina bagh olarak tim Ulke geneline yayillamamis ve istenen basari
saglanamamistir (Caliki ve Ayas, 2008). Tirkiye’de fen egitimi ve program gelistirme c¢alismalarinda
batidan gelen dordinci etki Sovyetler birliginin dagilmasiyla baslamistir (Callk ve Ayas, 2008).
Ulkemizdeki etkileri ise 2000 yili ve sonrasinda goriilmistiir. Batida 1990’ yilarda baslayan
yapilandirmaci akiminin etkisi ise Ulkemizde 2005 vyilindan itibaren ilkdgretim fen 6gretim
programlarinda kendini géstermeye baslamistir. Boylece, ilkégretim (4.ve 5.siniflar) ve ortadgretim
(6,7.ve 8.siniflar) ve fen dgretim programlari 2005 ve 2006 yilindan itibaren Fen ve Teknoloji Ogretim
programi olarak degistirilmis ve bunu 2007 yilindan itibaren liselerdeki fen 6gretim programlari (kimya,
fizik ve biyoloji 6gretim programlari) izlemistir (MEB, 2005; MEB, 2006; MEB, 2007). Gelistirilen bu
programlarda, yapilandirmaci yaklasim, aktiflik, 6grenci merkezlilik ve tematik yaklasimin yani sira ¢oklu
zeka kurami ve bireysel farkliliklara duyarh 6gretim gibi modern 6grenme anlayislari 6n plana ¢ikmistir
(Gomleksiz ve Kan, 2007). Ancak kisa bir sire sonra 2013 yilindan itibaren, egitim sisteminde gerek
yapisal olarak gerekse 6gretim programlarinda yine birtakim degisikliklere gidilmistir. Bunun sonucu
olarak, Tiirkiye’de 2005 ve daha sonra 2013 vyillarindan itibaren ilkégretim, orta ve lise (fizik kimya
biyoloji vb.) 6gretim programlarinda gergek manada modern 6gretim programlarini olusturma ¢abalari
gbze carpmaktadir. Ayrica, Tirkiye’de okul sistemi yapisi da, 2012-2013 egitim-6gretim yilindan itibaren
zorunlu olmak kaydiyla 12 yila ¢ikarilmis ve ilkogretim bes yildan 4 yila, ortadgretim (ortadgretim birinci
kademe) (¢ yildan 4 yila, lise ise (ortadgretim ikinci kademe) Ug yildan 4 yila (yani 4+4+4) olacak sekilde
diizenlenmistir (Durmuscelebi ve Bilgili, 2014). Ayrica ¢ocuklarin okula baslama yasi da ailelerin istegine
bagh olarak 66 ay yani (5,5 yil) olarak belirlemistir. Fen egitimi de, ilkdgretim 3.siniftan itibaren
baslamakta ve 4.siniftan itibaren ise ayri bir fen bilgisi (3.4.5.6.7.8.siniflar) dersi olarak ortaégretim
birinci kademenin sonuna kadar devam etmektedir (MEB, 2013). Ortadgretim ikinci kademeden itibaren
ise fen egitimi fizik, kimya biyoloji gibi alanlara ayrilmaktadir (MEB, 2013). Boylece, Turkiye’de liniversite
6grenimini fen alaninda yapmaya karar veren bir 6grenci ilkégretim 3.siniftan itibaren Universite son
sinifa kadar yaklasik olarak 13 yil fen egitimi almaktadir.

Yukaridaki paragrafta da goriildigi gibi egitim hayatimizin &nemli bir alanini teskil etmektedir. ilgili
literatir incelendiginde, gerek ulusal diizeyde gerekse uluslararasi dizeyde egitim sitemindeki
problemlere yonelik ¢ok sinirlh da olsa ¢esitli calismalarin yapildigi goériilmektedir. Ahmad, Rauf,
Imdadullah ve Zeb (2012), Memon (2007), Rashid ve Mukhtar (2012) yaptiklari ¢alismada, Pakistan
egitim sistemindeki problemleri incelemislerdir. Egitim sisteminin basarisiz olmasinda, egitim
politikalarinin devamlilik arz etmemesi ve surekli degismesi, yolsuzluk, yeterli finansal destegin
saglanmamasi, insan kaynagl egitiminin yetersiz olmasi, vizyon sahibi liderlerin eksikligi, siyasi
istikrarsizlik, alt yapi yetersizlikleri, yerel ihtiyaclarin ve gercekliklerin karsilanamamasi ve egitimde
merkezi yonetimin olmasi vb. ¢esitli nedenlerden kaynaklandigi tespit edilmistir. Boyer ve Hamil (2008)
yaptiklari calismada ise, 6gretmenlerin mesleki deformasyonu, okul aile isbirligi ya da ailelerin egitim
faaliyetlerinde yeterince yer almamalari ve 06grencilerin okuma yeteneklerindeki yetersizlikler gibi
faktorlerin ABD egitim siteminin ilerlemesinde engel teskil ettigini saptamislardir. Adeyinka (1975), Odia
ve Omofonmwan (2007), Udey, Ebuara, Ekpah ve Edet (2009) yaptiklari g¢alismada, Nijerya egitim
sistemindeki sorunlari arastirmiglardir. Yapilan bu c¢alismalarda, yonetimsel ve denetimsel sorunlar,
merkezi yonetimin yerel ve yoresel ihtiyacglari karsilayamama, ¢oklu egitim sisteminin var olmasi, strekli
degisen egitim sistemi ve 6gretim programlari, personel egitimindeki yetersizlikler, ailelerin egitimsizligi,
rehberlik sorunlari ve yoksulluk, egitime yeterli finansal destegin saglanmamasi, alt yapi sorunlari, fiziki
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yetersizlikler ve 6gretim materyalleri eksikligi vb. gesitli sorunlari tespit etmislerdir. Ayrica Sutherland
(1982) yapmis oldugu calismada da, Kuzey irlanda egitim sisteminin 1952-1982 yillari arasindaki gelisimi
ve problemlerini literatiire dayali olarak incelemistir. Ulkemizde de egitim sisteminin sorunlari ve
¢ozlimiine yonelik az da olsa ¢esitli ¢alismalarin yapildigi gérilmektedir. Gedikoglu (2005) yaptig
calismada Tirk egitim siteminde, okul 6ncesi orta ve yiiksekdgretimde okullasma oranini disiik oldugu,
egitime yeterli bltgenin saglanmadigl ve hemen hemen egitimin her kademesinde bir takim sorunlarin
oldugunu belirtmistir. Ayrica, Tlurk egitim sisteminin, sistemsel, altyapi sorunlari ve egitim-6gretim
siirecinden kaynaklanan sorunlar (Durmuscelebi ve Bilgili, 2014) ve merkezi sinavlar, fiziki yetersizlikler,
kalabalik siniflar, ezberci egitim, 6gretmen niteliginin yetersizligi, siyaset, finansal destek yetersizligi,
O0gretmen atamalarindan kaynaklanan sorunlar, 6zel kurslar ya da dershanelerden kaynaklanan gesitli
sorunlardan dolayi basarili bir sekilde uygulanamadigi tespit edilmistir (Yilmaz ve Altinkurt, 2011).
Demirtas, Ustiiner ve Ozer (2007) yaptiklar ¢alismada da, okul y®netiminde karsilasilan sorunlar
inceleme konusu olmus: 6gretmenlerden kaynaklanan, okul ikliminden kaynaklanan, 6grencilerden
kaynaklanan, yonetimden kaynaklanan, okul binasindan kaynaklanan vb. cesitli sorunlari tespit
etmislerdir. Cerit, Akgin, Yildiz ve Soysal (2014) ¢aptiklari ¢calismada ise 2012-2013 egitim 6gretim yilinda
uygulamaya konulan yeni Tirk Egitim sisteminin sorunlarini incelemis ve gocuklarin okula ¢ok erken
yasta baslamasi, fiziki yetersizlikler, egitim-6gretim slrecinden kaynaklanan, sistem ve yapidan
kaynaklanan ve okul yénetimi personelinden kaynaklanan cesitli sorunlari tespit etmislerdir. Ozyilmaz
(2013) yaptigi ¢alismada da Tirk Egitim Sistemi’'ndeki sorunlari; egitime ideolojik yaklasim, egitim
uzmanlarindan yeterince yararlanmama, egitimde yodnetim sorunlari, egitimde program gelistirme
sorunlari, 6grenci kisilik hizmetleri sorunu, ¢agdas anlamda teftis ve denetleme sorunu, egitimde kamu
ve Ozel okullarin yeri sorunu, egitimin finansmani sorunu, 6gretmen yetistirme ve istihdami sorunu, orta
ve yliksekogretime gecis sorunu, egitim kademelerinin sorunlari, 6grenme-6gretme sireci sorunu ve
egitimin millilestirilmesi sorunu vb. gesitli sorunlari tespit etmis ve bu sorunlara gesitli ¢c6ziim onerileri
gelistirmistir.

Daha oncede belirtildigi gibi Glkemizde genelde egitim ve 6zelde ise fen egitiminin uzun bir zaman
dilimine yayildig1 gorilmektedir. Ancak Keser (2005)'in de belirttigi gibi, modern ¢agin anlayisi goz
ontnde bulundurularak diizenlenen egitim sistemleri, fen egitimi ve 6gretim programlari; 6gretmenlerin
yeterli diizeyde hazirlik yapmamalari ya da 6gretmen yetersizlikleri, etkili olmayan 6grenme-6gretme
teknikleri/metotlar ve dlgme-degerlendirme yontemlerinin kullaniimasi, kalabalk siniflarin olmasi ve
o6gretim materyalleri eksikligi vb. gesitli nedenlerle, uygulamada istenen basarinin saglanamamasina yol
acmaktadir. Gerek ulusal ve gerekse uluslararasi arastirmalarda, Turkiye'deki fen egitimi diger tlkelerle
kiyaslandiginda biyiik yetersizliklerin oldugu da géze garpmaktadir (Ozden, 2007). Ayrica daha dncede
belirtildigi gibi Turk Egitim sistemi ve fen egitimine yonelik problemlerin tespit edilmesi ve bu
problemlere ¢6ziim {iretecek calismalarin yetersiz oldugu ve yaygin olmadig gériilmektedir. Ulkemizde
bir birey Universite son sinifa kadar fen alaninda bir meslek sahibi olabilmek ve 6zelde de fen alaninda
bir 6gretmen olabilmesi icin uzun siire ¢aba sarf etmesi gerekmektedir. Bilindigi Uzere 6gretmen adaylari
ozelde de fen bilgisi 6gretmen adaylari hem 6grenci rolliini hem de hem de gelecekteki 6gretmen
roliini birlikte Ustlenmis olan bireylerdir. Bu da, farkli iki rolden, iki farkli bakis agisindan yararlanarak
hem egitim sisteminin sorunlarina hem de ¢6ziim vyollarina iliskin daha saglikh ve gergekgi
degerlendirmeler yapilmasina olanak saglayacaktir (Yesil ve Sahan, 2015). Bu bakimdan, fen 6gretmen
adaylari, gegen bu siire zarfinda acaba egitim sistemi hakkinda ne diisinmektedirler? Ne tir sorunlarla
karsilasmaktadirlar? Daha iyi bir fen egitiminin ve egitim sisteminin uygulanabilmesi i¢in neler yapilmasi
gerekir? Bu sorulara cevap aramak amaciyla bu g¢alismanin bu alana o6nemli katkisinin olacagi
distintilmektedir. Bu bakimdan bu arastirmada, fen bilgisi 6gretmen adaylarinin gorislerine gére Turk
egitim sisteminin glincel problemlerinin tespit edilmesi ve bu problemlere yonelik muhtemel ¢6ziim
onerilerinin gelistirilmesi amaglanmistir. Boylece egitim sisteminin aksayan yonlerinin tespit edilerek
bunun fen egitimine yansimalari incelenenmis ve mevcut aksakliklarin giderilmesi icin gesitli ¢6zim
onerileri gelistirilmistir. Arastirmanin amaci dogrultusunda asagidaki arastirma sorularina cevap
aranmaya ¢alisiimistir:
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3- Fen bilgisi 6gretmen adaylarinin géruslerine gére, Turk Egitim Sistemi’nin giincel problemleri
nelerdir?

4- Fen bilgisi 6gretmen adaylarinin goriglerine gore, Turk Egitim Sistemi’nin mevcut problemlerine
ne tir ¢6zim Onerileri gelistirilebilir?

Yontem

Bu arastirma, nitel arastirma yaklasimlarindan biri olan betimsel yontem ile ylirGtlilmustir. Betimsel
yontemler, nicel bir yaklasimla yapilabilecegi gibi nitel bir yaklagimla da yuritilebilir. Nitel aragtirmalar,
gozlem, gorusmeler ve dokiiman analizi gibi nitel veri toplama y&ntemlerinin kullanildigi, algilarin ve
olaylarin dogal ortamda gergekgi ve bitincil bir bicimde ortaya konmasina yonelik bir stirecin izlendigi
bir arastirma tdradar (Yidirm ve Simsek, 2008). Bu calismada, fen bilgisi 6gretmen adaylarinin
goruslerinin gercek ve dogal ortamda belirlenmesi ve verilerin toplanmasindan dolayi nitel anlayisla
gerceklestirilmistir. Bu yaklasim dogrultusunda, fen bilgisi 6gretmenligi bolimi son sinif 6grencilerinin
gorislerine gore Tiirk egitim sisteminin gliincel problemleri ve muhtemel ¢6ziim 6nerilerinin belirlenmesi
sebebiyle mevcut durum betimlenmeye galigiimistir.

Katilimcilar

Arastirma, 2013-2014 6gretim yilinda 518 son sinif fen bilgisi 6gretmenligi bolimi 6grencisi ile
ylratalmistir. Arastirmada, uygun Ornekleme yontemi esas alinarak orneklem secilmistir. Uygun
ornekleme yonteminde esas alinan nokta, 6rneklem sec¢iminin kolay ulasilabilen, yapilacak ¢alismaya
uygun ve elverisli olmasindan kaynaklanmaktadir (McMillan ve Schumacher, 2010). Ayrica uygun
ornekleme yontemi, zaman, para ve is glici kaybi az olan bir 6rnekleme yontemidir (Bliyukoztirk, Kilig-
Gakmak, Akgiin, Karadeniz ve Demirel, 2008). Bu c¢alismada, bes farkli bolgede bulunan dokuz farkli
Universitedeki tanidik akademisyenler ile irtibata gegilerek 518 goniillii fen bilgisi son sinif 6grenciler ile
ylratalmistar.

Tablo 1. Calisma grubunun demografik 6zellikleri

Dogu Gilineydogu
Anadolu Karadeniz Ege Akdeniz  Anadolu Bolgesi Toplam
Cinsiyet Bolgesi Bolgesi Bolgesi Bolgesi
Kiz 162 71 43 36 24 336
Erkek 113 33 15 14 7 182
Toplam (n) 518

Veri Toplama Siireci ve Analizi

Bu calismada, veri toplama araci olarak arastirmaci tarafindan olusturulan ve fen bilgisi 6gretmen
adaylarinin yazih gorislerinin  alinmasini  saglayan “Yapilandiriimamis Gorls Belirleme Form”u
kullanilmistir. Goris belirleme formu iki sorundan olusmus: birinci soruda fen bilgisi 6gretmen
adaylarinin gorislerine gore Tirk egitim sisteminin giincel problemlerinin neler oldugu; ikinci soru da ise
belirlenen giincel problemlere yoénelik ne tir ¢dzlim &nerilerinin gelistirilebilecegi arastirma konusu
olmustur.

Fen bilgisi 6gretmen adaylarinin yazili gérislerinden elde verilerin, nitel veri analizi ¢esitlerinden bir
olan igerik analizi yapilmistir. Nitel veri analizi, verilerin diizenlenmesi, 6zetlenmesi ve verilerin
yorumlanmasi olmak lizere {i¢ temel asamadan meydana gelmektedir (Biiyiikdztiirk vd., 2008). icerik
analizinde, baslangicta belirlenen kategoriler ve kodlar arastirmayi yénlendirmekte ve nianslar stiller,
imgeler ve anlamlar vb. digerleri ise analiz ya da ¢alisma esnasinda belirlendigi gibi bazen de 6nce kodlar
olusturulup bu kodlardan kategorilere gidilebilir (Yildirim ve Simsek, 2008). Bu ¢alismada da, elde edilen
veriler detayli bir sekilde okunmustur. Baslangigta, farkli iki Gniversiteden toplanan veriler, yaklasik
olarak toplam verilerin %10, incelenmis egitim sitemindeki mevcut problemler ve ¢6zim Onerileri
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olusturulmustur. Arastirmacilar, daha sonra analiz ettigi verileri (% 10’luk nitel veri) tekrar inceleyerek ilk
yapmis oldugu analiz ile karsilastirmis ve az da olsa meydana gelen farkhliklari gidermistir. Boylece
arastirmacilar tarafindan, egitim sisteminin problemleri ve ¢6zim o6nerilerine yonelik fen bilgisi
o0gretmen adalarinin gorislerine gore kodlar olusturulmustur. Daha sonra mevcut kodlar incelenerek
benzer olanlar ayni kategori altinda birlestirilmis ve sonugta dort farkli kategori olusturulmustur. Kalan
verilerin analizi bu kod ve kategoriler esas alinarak detayli bir sekilde incelenmistir. icerik analizi
esnasinda farkli kodlar meydana geldiginde ise ek kodlar olusturularak uygun olan kategorinin atina
yerlestirilmistir. Her bir kodun ve kategorinin yiizdesi ve frekansi hesaplanarak tablolar halinde sunumu
yapilmistir.
Sonuglar

Arastirmaya katilan 518 fen bilgisi 6gretmen adaylarinin, egitim sisteme yonelik toplamda 2399
problem belirtmis olduklari ve bu problemlere yonelik de toplamda 2090 ¢6zim Onerisi gelistirmeye
cahistiklari tespit edilmistir. Her 6gretmen adayi birden fazla probleme deginmis ve belirtmis olduklari
probleme de birden fazla ¢bziim 6nerisi getirmeye calismistir. Bu calismadan elde edilen verilere gore,
Tirk Egitim sistemindeki problemler ve ¢6ziim 6nerileri; yapisal-yonetimsel problemler (=772, % 32.18)
ve ¢6zUm onerileri (f=680, %32.54); 6grenme-68retme siirecindeki problemler (f=844, %35.18) ve ¢6ziim
onerileri (f=718, %34.35), 6gretmen egitimi ile ilgili problemler (f=572, % 23.84) ve ¢6zUm oOnerileri
(f=563, %26.94) ve son olarak 6lgme-degerlendirme ile ilgili problemler (f=211, % 8.8) ve ¢6zlim 6nerileri
(f=129, % 6.17) olmak Uzere dort ana kategoriye ayrilmistir. Her kategorinin alt kodlari olusturularak
mevcut problemler belirlenmis ve bu problemlere yonelik ¢oziim 6nerileri gelistirilmistir.

Yapisal-Yonetimsel Problemler ve C6ziim Onerileri

Bu boélimde, fen bilgisi 6gretmen adaylarinin gorislerine gore, egitim sisteminin yapisal-yonetimsel
problemleri tespit edilmis (Tablo 2) ve bu problemlere yonelik gesitli ¢6zim o6nerileri (Tablo 3)
sunulmustur.

Tablo 2’den de anlasilacagi gibi, egitim sisteminin yapisal-yonetimsel problemlerine yénelik olarak
otuz bir kod olusturulmustur. Her bir kodun kag¢ 6gretmen tarafindan ifade edildigine donulk frekans (f)
ve ylizdesi (%) hesaplanarak Tablo 2’de sunulmustur. Toplamda 6gretmen adaylarinin 2399 kere ifade
ettikleri problemlerden 772 tanesi yapisal-yonetimsel problemler kategorisi altinda toplanmis ve tespit
edilen problemlerin % 32.18’ ini (100x772=77200, 77200/2399=32.18) teskil etmistir. Ayrica bu kategori
altinda yer alan her bir kodun yiizdesi ise 772 frekans lizerinden, 6rnek olarak birinci kodun ylzdesi
188x100=18800 ve 18800/772= 23.35 seklinde, hesaplanmistir. Fen bilgisi 6gretmen adaylari yapisal-
ybnetimsel problemler igerisinde en ¢ok ifade ettikleri “egitim sisteminin siirekli olarak degismesi” kod %
23.35 (f=188) ile ilk sirada yer almaktadir. Daha sonra sirasiyla, “egitimde firsat ve imkan esitliginin
olmamasi (f=75, % 9.71)", “egitimden sorumlu olan yénetim mekanizmasinin siirekli olarak degismesi ve
siyasete alet edilmesi (f=71, % 9.19)", “egitime yeterli biitcenin ayrilmamasi ve énem verilmemesi (f=48,
% 6,21)” ve “liyakatin ve denetleme mekanizmasinin yeterli diizeyde islememesi ( f=43, % 5.56)” kodlari
yapisal- yénetimsel problemler igerisinde ilk siralarda yer aldigi tespit edilmistir.

Tablo 2. Yapisal-yonetimsel problemler

Problemler (=772, %32.18) f %

Kodlar n=518, 3f=2399

P1 Egitim sisteminin slirekli olarak degistirilmesi 188 23.35
P2 Egitimde firsat ve imkan esitsizliginin olmasi 75 9.71
P3 Egitimden sorumlu olan yonetim mekanizmasinin sirekli olarak degismesi 71 9.19

ve siyasete alet edilmesi

P4 Egitime yeterli bltgenin ayrilmamasi ve dnem verilmemesi 48 6.21
P5 Liyakatin ve denetleme mekanizmasinin yeterli diizeyde isleyememesi 43 5.56
P6 Egitim sistemin de yapilan degisikliklerinde yoneticilerin, 6gretmenlerin, 38 4.92

6grencilerin, velilerin stirece dahil edilmemesi ve yapilan degisikliklerden
sonradan haberlerinin olmasi
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P7 Egitimde, ailelerin rolliniin yeterli diizeyde saglanamamasi 31 4.01

P8 Demokratik, bilimsel, 6zgirlik¢l, cagdas ve laik bir egitim sisteminin 30 3.90
uygulanamamasi

P9 Universite mezunlarinin is bulamamasi ve is olanaklarinin fazla oldugu 25 3.23
alanlara yonelmeleri

P10 Universite sayilarinin artirilmasi ve tiniversite niteliklerinin diisiik olmasi 22 2.84

P11 Egitim sisteminde vyapilan degisikliklerin yasama ya da uygulamaya 21 2.72
gecirilememesi ve teoride kalmasi

P12 Kulturel yapimizdan yoksun ve yabanci llkelerin egitim sistemlerinin direkt 21 2.72
olarak ulkemize uyarlanmasi

P13 Cok kulturld bir egitim sisteminin olmamasi ve tek tip birey yetistiren bir 18 2.33
egitim sisteminin olmasi (farkl dillere anadilde egitim olmamasi...)

P14 MEB ders kitaplarinin istenilen diizeyde ve anlasilir olmamasi 16 2.1

P15 Ozel egitime yeterli 5nemin verilmemesi ve kaynastirmali egitimin etkili bir 15 1.94
sekilde yuratilememesi

P16 Egitimin bir ticaret ve rant araci olarak gorilmesi 15 1.94

P17 Gocuklarin erken yasta okula gonderilmesi (66 aylikken gonderme) 14 1.81

P18 Egitimin kismen de olsa parali olmasi 12 1.6

P19 Ogretim programlarinin icerik olarak yogun olmasi 11 1.43

P20 Yoneticiler, 6gretmen ve 0Ogrenciler arasinda koordinasyon ve iletisim 11 1.43
kopuklugunun olmasi.

Kodlar Problemler f %

P21 Mevcut egitim sisteminin 6grencileri sosyal yasamdan (Oz giiveni diisiik, 10 1.30
kendini ifade edemeyen bireyler vs.) koparmasi

P22 Dayatmaci, baskici ve zoraki bir egitimin olmasi 7 .90

P23 Temel egitimin yetersiz olmasi (okuma yazma bilmeyen 6grencilerin olmasi) 6 .80

P24 Fen 6gretim programlarinin yeterli diizeyde esnek ve 6grenci diizeyine 6 .80
uygun olmamasi

P25 Fen egitiminde haftalik ders saatlerinin yeterli diizeyde olmamasi 5 .65

P26 Ogrencilere yeteri kadar deger verilmemesi ve 6grencilerin bir denek olarak 5 .65
kullaniimasi

P27 Egitim yonetiminde merkeziyetgi bir anlayisin hakim olmasi. 4 .51

P28 Yeterli dlizeyde yurtlar ve barinma imkanlarinin olmamasi 3 .40

P29 Ogrencelere yeterli diizeyde burslarin saglanamamasi ve bazilarinin 3 .40
karsilikh olmasi

P30 Egitimde, sadece 6grenme faaliyetlerine odaklanilmasi ve egitim boyutunun 3 .40
ihmal edilmesi

P31 Egitim sisteminin, tuketici bireylerin yetismesine sebep olmasi. 2 .25

Toplam 772 100

P: Problem.

Fen bilgisi 6gretmen adaylarinin, egitim sisteminin daha iyi olabilmesi icin yapisal- yonetimsel
problemlere yonelik gelistirdikleri ¢ozim onerileri Tablo 3’de yer almaktadir. Tablo 3'den de anlasilacagi
gibi, egitim sisteminin yapisal-yonetimsel problemlerine yonelik ¢6zim o6nerileri olarak otuz yedi kod
olusturulmustur. Her bir kodun kag 6gretmen tarafindan ifade edildigine doniik frekans (f) ve ylzdesi (%)
hesaplanarak Tablo 3’de sunulmustur. Toplamda 6gretmen adaylarinin 2090 kere ifade ettikleri ¢6ziim
onerilerinden 680 tanesi yapisal-yonetimsel problemlere yonelik ¢6ziim 6nerisi kategorisi altinda
toplanmis ve tespit edilen ¢éziimlerin % 32.54’ (inli (100x680=68000, 68000/2090=32.54) teskil etmistir.
Ayrica bu kategoride yer alan her bir kodun yilizdesi 680 frekans Uzerinden, 6rnek olarak birinci kodun
yuzdesi 134x100=13400 ve 13400/680= 19.70 seklinde, hesaplanmistir. Fen bilgisi 6gretmen adaylarinin
yapisal-yonetimsel problemlere yonelik ¢oziim onerileri sirasiyla “Belli bir alt yapi ve 6n hazirlik yapilarak
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ihtiya¢ dogrultusunda egitim sisteminin diizenlenmesi ve siirekli degismemesi gerekir. (f=134, %=19.70)",
“Egitimde, farkl bolgelerde, illerde, ilgelerde, kbylerde ve okullarda firsat ve imkdn esitliginin saglanmasi
gerekir. (f=61, % 8.97)”, “Egitimin siyasete alet edilmemesi gerekir (Devlet politikasi haline gelmesi
gerekir.) (f=45, % 6.62)", “Editimde, liyakatin ve denetleme mekanizmasinin etkili bir sekilde islemesi
gerekir. (f=43, % 6.32)” ve “Egitime ayrilan biitgenin arttirilmasi ve fen egitimine 6nemin verilmesi
gerekir. ( f=41, % 6.03)” kodlari ilk bes sirada yer aldig1 gérilmektedir.

Tablo 3. Yapisal-yonetimsel problemlere yonelik ¢6zim Onerileri
C6ziim o6nerileri (f=680, % 32.54) f %
Kodlar n=518, 3f=2090
C1 Belli bir alt yapi ve 6n hazirlik yapilarak ihtiyag dogrultusunda egitim 134 19.70
sisteminin diizenlenmesi ve sirekli degismemesi gerekir.
(6y] Egitimde, farkh bolgelerde, illerde, ilcelerde, koylerde ve okullarda firsat ve 61 8.97
imkan esitliginin saglanmasi gerekir.

c3 Egitimin siyasete alet edilmemesi gerekir (Devlet politikasi haline gelmesi 45 6.62
gerekir.).

¢4 Egitimde, liyakatin ve denetleme mekanizmasinin etkili bir sekilde islemesi 43 6.32
gerekir.

G5 Egitime ayrilan butgenin arttirlmasi ve fen egitimine 6nemin verilmesi 41 6.03
gerekir.

Cc6 Egitim yoneticilerinin, egitimci olmasi ve gelisi glizel secilmemesi gerekir 36 5.29

Kodlar Coziim Onerileri f %
Cc7 istihdam politikasinin incelenmesi ve ihtiyaca gére 6grencilerin iiniversiteye 31 4.56

alinmasi gerekir.

c8 Toplumun ihtiyaglarina, kiltiirel yapisina ve 6grenci 6zelliklerine uygun bir 30 4.41
egitim sisteminin olusturulmasi gerekir

9 Bilimsel, demokratik, evrensel, laik ve Ozglrlik¢l bir egitim sisteminin 29 4.26
yapilandirilmasi gerekir.

C10 Egitim sistemi yapilandirildiginda, egitim yoneticileri, 6gretmenler, 27 3.97
ogrenciler, aileler ve genis kitlelerden fikirler alinmasi gerekir.

C11 Egitimde ailelerin roll arttinimal ve aileler bilinglendirilmesi gerekir (okul 27 3.97
aile isbirligi islevsel hale gelmelidir).

G12 Yenilenen egitim sistemi hakkinda toplumun, yoneticilerin, 6gretmenlerin, 19 2.70
velilerin ve 6grencilerin bilgilendirilmesi gerekir.

C¢13 Egitimde, sosyal, 6zglivene sahip, girisimci ve sorumluluk sahibi bireylerin 18 2.65
yetistirilmesi gerekir.

C14 Gelismis Ulkelerin egitim sistemlerini yapilandirirken ve sorunlarina ¢ézim 16 2.35
ararken nasil bir yol izlediklerinin incelenmesi gerekir.

G¢15 Cok kiilturli egitimin saglanmasi gerekir (Tek tip birey yetistiriimemesi, farkl 16 2.35
dillerde anadilde egitimin saglanmasi gerekir.)

C16 MEB ders kitaplari anlasilir bir dille yazilmasi ve 6grenci diizeylerine gore 14 2.06
hazirlanmasi gerekir.

C17 Ozel egitime dnem verilmeli ve yayginlastiriimasi gerekir. 12 1.76

Cc18 Ogretim programlarinin icerik konu ve bilgi bakimindan sadelestiriimesi, 10 1.47
esnek ve 6grenci dlizeyine uygun olarak gelistirilmesi gerekir.

C19 Ogrencilere verilen burslarin  karsiliksiz olmasi, yayginlastirilmasi  ve 9 1.32
miktarinin arttirilmasi gerekir.

G20 Egitim ve 6gretim faaliyetlerinin birlikte ylrGtilmesi gerekir. 9 1.32

C21 Egitimin, tim kademelerde parasiz olmasi gerekir (0zel ilkégretim, 7 1.03
ortadgretim, liniversite vb. olmamahdir).

¢22 Yoneticilerin egitim ile ilgili kararlar alirken vicdani, mantikli, bilimsel 6 .88

davranmasi ve ¢6ziim Uretici olmasi gerekir.
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C¢23 Cocuklarin ¢ok kugik yasta okula gonderilmemesi ya da oyunlarla fen 5 .74
egitiminin saglanmasi gerekir.

24 Egitimin bir ticaret ve rant araci olmaktan gikarilmasi gerekir. 5 74
G25 Egitimde, kilik kiyafet serbest olmasi gerekir. 5 74
G26 Temel egitime 6nem verilmesi gerekir (etkili dil egitimi olmalidir). 4 .59
C27  Yurt ve barinma yerlerinin iyilestirilmesi ve sayilarinin arttiriimasi gerekir. 3 44
C28  Akademisyenler ile yoneticiler, 6gretmenler ve 6grenciler arasindaki bagin 3 44
kurulmasi ve gliclendirilmesi gerekir.
¢29 Fen egitiminde, haftalik ders saatlerinin arttirilmasi gerekir. 3 44
¢30 Fen fakultesinde 6grenci sayisi azaltilmali ve asil islevinin yerine getirilmesi 2 .29
saglanmaya cahligilmalhdir.
31 Egitimde 6zellesmeye gidilmelidir. 2 .29
32 Egitiminde, meslek okullarinin sayisi arttirilmali ve mesleki egitime 6nem 2 .29
verilmelidir.
C33 Okul 6ncesi egitimin zorunlu olmasi gerekir. 1 .15
C34 Okul acilis kapanis tarihleri, bolgesel 6zelliklere gére diizenlenmesi gerekir. 1 .15
G35 Ders kitaplarinin yaninda performans kitaplarini hazirlanmasi gerekir 1 .15
C36 Egitimde, Universitede zorunlu derslerin olmamasi gerekir 1 .15
¢37 Tim giin egitim 6gretimin olmasi ve sabahgi-6gleci ayrimin olmamasi gerekir. 1 .15
Toplam 680 100

C: Cozim.

Ogrenme-Ogretme Siirecindeki Problemler ve C6ziim Onerileri

Bu boliimde, fen bilgisi 6gretmen adaylarinin gérislerine gore, egitim sisteminin 6grenme-6gretme
streci problemleri tespit edilmis (Tablo 4) ve bu problemlere yonelik gesitli ¢6ziim 6nerileri (Tablo 5)
sunulmusgtur.

Tablo 4’den de anlagilacagi gibi, 6§renme-6gretme siireci problemlerine yonelik olarak on bes kod
olusturulmustur. Her bir kodun kag¢ 6gretmen tarafindan ifade edildigine dontk frekans (f) ve yuzdesi (%)
hesaplanarak Tablo 4’de sunulmustur. Toplamda 6gretmen adaylarinin 2399 kere ifade ettikleri
problemlerden 844 tanesi 6grenme-6gretme sireciyle ilgili problemler kategorisi altinda toplanmis ve
tespit edilen problemlerin % 35.18" ini (100x844=84400, 84400/2399=35.18) teskil ederek en ¢ok
belirtilen problemler olarak tespit edilmistir. Ayrica bu kategoride yer alan her bir kodun ylizdesi 844
frekans Gzerinden, ornek olarak birinci kodun ytizdesi 160x100=16000 ve 16000/844= 18.96 seklinde,
hesaplanmistir. Ogretmen adaylari, 8grenme-6gretme siireci problemleri igerisinde en gok ifade ettikleri
“Fen egitiminde, teorik ve ezbere dayali égretim faaliyetlerinin gergeklesmesi (Geleneksel anlayisin
hdkim olmasi...) ve 6grenmede kaliciligin saglanamamasi” kod %18.96 (f=160) ile ilk sirada oldugu
gorulmistir. Daha sonra sirasiyla, “Fen egitiminde, fiziki yetersizliklerin (arag, gere¢ materyaller,
laboratuar malzemeleri, siniflarin kalabalik olmasi, uygun okul ve sinif kosullarinin olmamasi vb.) olmasi
(f=146, % 17.30)”, “Fen editiminde, 6gretmen merkezli anlayisin ve anlatim yénteminin agirlikta olmasi
(f=122, % 14.50)”, “Fen editiminin égrenci ilgi, ihtiyag, beklenti ve becerilerinden bagimsiz bir sekilde
yuritilmesi (f=121, % 14.34) ve “Fen editiminde, bireysel farkliliklarin dikkate alinmamasi (f=75, % 8.89)”
kodlari da 6grenme-6gretme sireciyle ilgili problemlerde ilk siralarda yer aldigi tespit edilmistir.

Tablo 4. Ogrenme-6gretme sireciyle ilgili problemler

Problemler (f=844, %=35.18) f %
Kodlar n=518, 3f=2399
P1 Fen egitiminde, teorik ve ezbere dayali 6gretim faaliyetlerinin 160 18.96

gerceklesmesi (Geleneksel anlayisin hakim olmasi...) ve 6grenmede
kalciligin saglanamamasi
P2 Fen egitiminde, fiziki yetersizliklerin (arag, gere¢ materyaller, laboratuar 146 17.30
malzemelerin eksikligi, siniflarin kalabalik olmasi, uygun okul ve sinif
kosullarinin olmamasi vb.) olmasi
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P3 Fen egitiminde, 6gretmen merkezli anlayisin ve anlatim yonteminin agirhkta 122 14.50
olmasi

P4 Fen egitiminin 6grenci ilgi, ihtiyag, beklenti ve becerilerinden bagimsiz bir 121  14.34
sekilde ylrutilmesi

P5 Fen egitiminde, bireysel farkliliklarin dikkate alinmamasi 75 8.89

P6 Fen egitiminde uygulamaya dayali 6grenme-6gretme (laboratuar destekli 67 7.94
ogretim, sinif ici ve disi etkinlikler vb.) faaliyetlerinin yeterli dizeyde
olmamasi

P7 Danigmanlik ve rehberlik hizmetlerinin yetersiz olmasi ve 6grencilerin yanlis 37 4.38
yonlendirmesi

P8 Fen egitiminde, bilgi ve iletisim teknolojilerinden ve gorsel-isitsel ara¢ gereg 22 2.61
ve materyallerden yeterince yararlanilmamasi

P9 Fen egitiminde, sinif i¢i tartismalara yeterli diizeyde yer verilmemesi 18 2.13
(6grenci gorus ve duslincelerinin Gnemsenmemesi)

P10 Fen egitiminde, 6grencilerde Ust diizey dliistinme becerilerinin (arastirma, 16 1.90
sorgulama, analiz, sentez vb.) saglanamamasi

P11 Fen egitiminde, 6gretmen ile 6grenciler arasinda iletisim kopuklugunun ve 16 1.90
sorunlarinin olmasi

P12 Fen egitiminin gercek yasam ile baglantisinin yeterli diizeyde 14 1.66

saglanamamasi

Kodlar Problemler f %
P13 Fen egitiminde 6grencilere yeterli diizeyde alan bilgisinin verilememesi ve 14 1.66
Ogrencilerin 6zel kurslara yénelmeleri
P14 Fen egitiminde, 6gretmenlerin 6grenciler arasinda ayrim yapmasi (¢aliskan 10 1.18
ve durumu iyi olan 6grencilere yonelmeleri...)
P15 Fen egitiminde, yaparak yasayarak 6grenmenin yeterli dizeyde 6 71
gerceklestiriimemesi
Toplam 844 100
P: Problem.

Fen bilgisi 6gretmen adaylarinin, egitim sisteminin daha iyi olabilmesi igin 6grenme-6gretme sireci
problemlerine yonelik gelistirdikleri ¢6ziim o©nerileri Tablo 5’te yer almaktadir. Tablo 5'ten de
anlasilacag gibi, 6grenme-6gretme sireci problemlerine yonelik ¢6zim onerileri olarak on bes kod
olusturulmustur. Her bir kodun kag 6gretmen tarafindan ifade edildigine dontik frekans (f) ve yluzdesi (%)
hesaplanarak Tablo 5’te sunulmustur. Toplamda 6gretmen adaylarinin 2090 kere ifade ettikleri ¢6zim
onerilerinden 718 tanesi 6grenme-6gretme siireci problemlerine yonelik gelistirilen ¢6zim Onerisi
kategorisi altinda toplanmis ve tespit edilen ¢o6zimlerin % 34.35" ini (100x718=71800,
71800/2090=34.35) teskil etmistir. Ayrica bu kategoride yer alan her bir kodun yiizdesi 718 frekans
Uzerinden, Ornek olarak birinci kodun yizdesi 131x100=13100 ve 13100/718= 18.25 seklinde,
hesaplanmistir. Fen bilgisi 6gretmen adaylarinin 6grenme-06gretme sireci problemlerine yonelik ¢dzim
onerileri sirasiyla “Fen egitiminde, dgrenci ilgi, ihtiyag, diizey, beklenti ve yetenekleri dogrultusunda
6gretimin saglanmasi gerekir. (f=131, %=18.25)", “Fen editiminde, farkl alternatif 6grenci merkezli
yaklasim ve yéntemler kullanilmali ve yayginlastinimalidir. (=129, % 17.97)”, “Fen egitiminde fiziki
sartlarin diizeltilmesi (laboratuar ve malzemeleri, materyaller ve sinif mevcutlari vs.) gerekir. (f=106, %
14.76)", “Fen egitiminde, uygulamaya déniik (laboratuar destekli, sinif ici ve disi 6grenme etkinlikleri vs.)
6égretim faaliyetlerinin yayginlastiriimasi gerekir. (=84, % 11.70)" ve “Fen egitiminde, bilgi iletisim
teknolojileri, gérsel ara¢ gere¢c ve materyaller etkili bir sekilde kullaniimalidir. (f=57, % 7.93)” kodlari ilk
beste yer aldig gorilmektedir.
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Tablo 5. Ogrenme-6gretme siireciyle ilgili sorunlara ydnelik ¢6ziim énerileri

C6ziim onerileri (f=718, % 34.35) f %
Kodlar n=518, 3f=2090

(o] Fen egitiminde, 6grenci ilgi, ihtiyag, duzey, beklenti ve yetenekleri 131 18.25
dogrultusunda 6gretimin saglanmasi gerekir.

G2 Fen egitiminde, farkh alternatif 6grenci merkezli yaklasim ve yontemler 129 17.97
kullanilmali ve yayginlastirilmahdir.
c3 Fen egitiminde fiziki sartlarin diizeltilmesi (laboratuar ve malzemeleri, 106 14.76

materyaller ve sinif mevcutlari vs.) gerekir.
(0] Fen egitiminde, uygulamaya donik (laboratuar destekli, sinif igi ve disi 84 11.70
o6grenme etkinlikleri vs.) 6gretim faaliyetlerinin yayginlastiriimasi gerekir.

G5 Fen egitiminde, bilgi iletisim teknolojileri, gérsel arag gere¢ ve materyaller 57 7.93
etkili bir sekilde kullaniimahdir.

c6 Fen egitiminde, 6grencilerin bireysel farkliliklarinin dikkate alinmasi 44 6.13
gerekir.

Cc7 Fen egitiminin, gercek yasam ile baglantili olarak 6gretiminin saglanmasi 28 3.90
gerekir.

c8 Fen egitiminde, rehberlik, danismanlik ve yonlendirme faaliyetlerinin etkili 28 3.90
bir sekilde ylritilmesi gerekir.

(6] Fen egitiminde, yaparak ve yasayarak 6grenmenin saglanmasi gerekir. 26 3.62

Kodlar C6zliim oOnerileri f %

¢10 Fen egitiminde, 6grencilerin st dizey zihinsel gelisimlerine odaklaniimasi 26 3.62
(arastirma, sorgulamaya dayali, problemlere ¢6zim Uretebilme vb.)
gerekir.

C11 Fen egitiminde, konu igerikleri azaltilmali, derinlemesine anlaml ve kalici 19 2.65
O6grenmenin saglanmasi gerekir.

C12 Fen egitiminde, sinif i¢i tartismalara agirlik verilmesi ve 6grenci goruslerinin 18 2.51
onemsenmesi gerekir.

G¢13 Fen egitiminde, Ogretmen-6grenci ve Ogrenci-6grenci arasinda etkili 17 2.37
iletisim kanallarinin kullaniimasi gerekir.

C14 Ogretmenlerin sadece okul iginde degil okul disinda da &grencilerine 3 .18
zaman ayirmasi gerekir.

C15 Fen egitiminde, 6grenmeyi 6grenme esas alinmasi gerekir. 2 .28

Toplam 718 100
C: Cozim.

Ogretmen Egitimi ile ilgili Problemler ve C6ziim Onerileri

Bu bolimde, fen bilgisi 6gretmen adaylarinin goérislerine goére, 6gretmen egitimine donik
problemler tespit edilmis (Tablo 6) ve bu problemlere yonelik gesitli ¢6ziim Onerileri (Tablo 7)
sunulmustur.

Tablo 6."dan da anlasilacagl gibi, O0gretmen egitimiyle ilgili problemlere yoénelik yirmi kod
olusturulmustur. Her bir kodun kag¢ 6gretmen tarafindan ifade edildigine déniik frekans (f) ve ylzdesi (%)
hesaplanarak Tablo 6’da sunulmustur. Toplamda 6gretmen adaylarinin 2399 kere ifade ettikleri
problemlerden 572 tanesi 6gretmen egitimiyle ilgili problemler kategorisi altinda toplanmis ve tespit
edilen problemlerin % 23.84’ Unu (100x572=57200, 57200/2399=23.84) teskil etmistir. Ayrica bu
kategoride yer alan her bir kodun yizdesi 572 frekans Gzerinden, 6rnek olarak birinci kodun yiizdesi
97x100=9700 ve 9700/572= 16.96 seklinde, hesaplanmistir. Fen bilgisi 6gretmen adaylarini 6gretmen
egitimiyle ilgili problemler igerisinde en ¢ok ifade ettikleri “Ogretmenlik niteligine sahip olmayanlarin
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dgretmen olarak gérev yapmasi ve fen derslerine girmeleri (Ucretli 6§retmenlik, fen fakiilteleri vb. diger
branslar...)” kod %16.96 (f=97) ile ilk sirada oldugu gériilmistir. Daha sonra sirasiyla, “Ogretmen
egitiminin ve egitim fakiiltelerin niteliginin diisiik olmasi (f=92, % 16.08)”, “Ogretmenlerin alan bilgisi ve
donanim agisindan yetersiz olmasi (yeterli bilgi verememesi, yeniliGe acik olmamalari, teknolojiyi
kullanmamalari vb.) (=72, % 12.59)”, “Fen egitiminde, 6gretmenlerin sayisinin az olmasi ve yeterli
diizeyde 6gretmen atamasinin yapilmamasi... (f=64, % 11.19)” ve “KPSS (Kamu Personeli Se¢me Sinavi)’e
glre égretmenlerin atanmasi ve gergedi yansitmamasi ( f=55, % 9.62)” kodlari 6gretmen egitimiyle ilgili
problemler igerisinde ilk siralarda yer aldigi tespit edilmistir.

Tablo 6. Ogretmen egitimi ile ilgili problemler

Problemler (f=572, % 23.84) f %
Kodlar n=518, >f=2399

P1 Ogretmenlik niteligine sahip olmayanlarin 6gretmen olarak gérev yapmasi 97 16.96
ve fen derslerine girmeleri (Ucretli 6gretmenlik, fen fakiilteleri vb. diger
branslar...)

P2 Ogretmen egitiminin ve egitim fakiiltelerin niteliginin disiik olmasi 92 16.08

P3 Ogretmenlerin alan bilgisi ve donanim agisindan yetersiz olmasi (yeterli 72  12.59
bilgi verememesi, yenilige acik olmamalari, teknolojiyi kullanmamalari vb.)

P4 Fen egitiminde, 6gretmenlerin sayisinin az olmasi ve yeterli diizeyde 64 11.19
O0gretmen atamasinin yapilmamasi...

P5 KPSS (Kamu Personeli Segme Sinavi)’e gére 6gretmenlerin atanmasi ve 55 9.62
gercegi yansitmamasi

P6 Yash 6gretmenlerin verimli olamamasi 50 8.74

Kodlar Problemler f %

P7 Egitim fakiltesi disindakilere formasyon egitimimin verilmesi ve verimli 40 6.99
olmamasi

P8 Mesleki deformasyonun olmasi ve 6gretmenlerin mesleklerine gereken 25 4.37
Ozeni gbstermemesi

P9 Geng neslin 6gretmen olarak atanamamasi 17 2.97

P10 Egitimcilerin maddi ve ekonomik sorunlarinin olmasi 14 2.45

P11 Ogretmen adaylarinin aldiklari egitim ile gercek 6gretmenlik meslegini icra 13 2.27
ettiklerinde uyusmazliklarin olmasi

P12 Ogretmen egitiminde, uygulamaya dayali egitimin yeterli diizeyde 8 1.40
olmamasi ve uygulama derslerinin gogunlukla son yillara sigdirilmaya
calisiimasi
P13 Ogretmenlik mesleginin itibarinin disiiriilmesi ve devletin yeterince sahip 7 1.22
¢ikmamasi
P14 Ogretmen egitimindeki segmeli derslerin dgrenciler tarafindan 4 .70
secilememesi
P15 Hizmet ici kurslarini yeterince olmamasi ve niteliksiz olmasi 4 .70
P16 Fen fakilteleri ile egitim fakiltelerinin ayni isleve getirilmesi 3 .53
P17 Egitimde 6gretmenlere verilen yetkilerin sinirli ve az olmasi. 3 .53
P18 Yil igerisinde, 6gretmenlerin yerlerinin degismesi ve atamalarinin yapilmasi 2 .35
P19 Ogretmenlerin basarisizlig1 6grencilere yiiklemesi 1 17
P20 Ogretmen egitiminde alan disi derslerin ¢ok olmasi 1 17
Toplam 572 100

P: Problem.

Fen bilgisi 6gretmen adaylarinin, egitim sisteminin daha iyi olabilmesi icin 6gretmen egitimi
problemlerine yonelik gelistirdikleri ¢6zim Onerileri Tablo 7'de yer almaktadir. Tablo 7’den de
anlasilacagl gibi, O6gretmen egitimi problemlerine yonelik ¢6zim o6nerileri olarak yirmi i¢ kod
olusturulmustur. Her bir kodun kag¢ 6gretmen tarafindan ifade edildigine déniik frekans (f) ve ylzdesi (%)
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hesaplanarak Tablo 7’de sunulmustur. Toplamda 6gretmen adaylarinin 2090 kere ifade ettikleri ¢6zim
Onerilerinden 563 tanesi 6gretmen egitimi problemlerine yonelik gelistirilen ¢6ziim Onerisi kategorisi
altinda toplanmis ve tespit edilen ¢éziimlerin % 26.94’ (inii (100x563=56300, 56300/2090=26.94) teskil
etmigtir. Ayrica bu kategoride yer alan her bir kodun yiizdesi 563 frekans Uizerinden, 6rnek olarak birinci
kodun ylzdesi 118x100=11800 ve 11800/563= 20.96 seklinde, hesaplanmistir. Fen bilgisi 6gretmen
adaylarinin 6gretmen egitimi problemlerine yonelik ¢6zim o6nerileri sirasiyla belirtmis olduklari
“Odretmen editiminin kalitesi ve editim fakiiltelerinin nitelidinin arttirilmasi gerekir. (On kosul sartlar
belirlenmeli, diisiik puanl égrenciler alinmamali, 6grenci sayisi azaltiimali, etkili alan bilgisi egitimi
saglanmali ve yeni yaklasimlara gére egitim diizenlenmeli vb.) (f=118, %=20.96)", “Yeterince fen
égretmen atamasi yapilmasi (Ucretli 6§retmenlik kaldirlmali...) gerekir (f=69, % 12.26).”, “Yash ve
verimli olmayan ddgretmenlerin emekliye ayrilmasi gerekir (emeklilik yasi diisiriilmelidir). (f=67, %
11.90)", “Geng ve dinamik fen égretmenlerinin ya da egitimcilerinin 6nii agilmali ve meslege getirilmesi
gerekir. (f=51, % 9.06)" ve “Egitimci olanlarin égretmenlik meslegini icra etmesi gerekir (Formasyon
egitimi kaldiriimali, fen fakiilteleri asil islevini yerine getirmelidir. (f=41, % 7.28)” kodlarin ilk beste yer
aldig1 saptanmustir.

Tablo 7. Ogretmen egitimiyle ilgili problemlere yénelik ¢céziim 6nerileri
C6ziim o6nerileri (f=563, % 26.94) f %
Kodlar n=518, 3f=2090

1 Ogretmen egitiminin kalitesi ve egitim fakiiltelerinin niteliginin arttinlmasi 118  20.96
gerekir. (On kosul sartlar belirlenmeli, diisiik puanli 8grenciler ainmamali,
Ogrenci sayisi azaltilmah, etkili alan bilgisi egitimi saglanmali ve vyeni
yaklasimlara gore egitim dizenlenmeli vb.).

(0y] Yeterince fen 6gretmen atamasi yapiimasi (Ucretli 6gretmenlik kaldinlmali...) 69  12.26
gerekir.

G3 Yasl ve verimli olmayan 6gretmenlerin emekliye ayrilmasi gerekir (emeklilik 67  11.90
yasi dustrtlmelidir).

¢4 Geng ve dinamik fen 6gretmenlerinin ya da egitimcilerinin 6nu agilmah ve 51 9.06
meslege getirilmesi gerekir

C5 Egitimci olanlarin 6gretmenlik meslegini icra etmesi gerekir (Formasyon 41 7.28
egitimi kaldirilmali, fen fakilteleri asil islevini yerine getirmelidir).
(3] Fen egitiminde, O6gretmenler icin etkili ve verimli hizmet ici kurslarinin 38 6.75

diizenlenmesi gerekir.

c7 Ogretmen atamalarinda, 6gretmen adaylarinin niteliginin (alan bilgisi, 29 5.15
ogretmenlik yeterlilikleri vs.) de géz 6niinde bulundurulmasi gerekir.

c8 Ogretmen atamalarinda liyakat saglanmasi ve sadece KPPS (Kamu Personeli 29 5.15
Se¢me Sinavi) ile olmamasi gerekir.

9 Fen egitiminde, her 6gretmen kendi bransinda derse girmesi gerekir (Sinif 28 497
ogretmenleri, fizik, kimya ve biyoloji 6gretmenlerinin fen bilgisi derslerine
girmemesi vb. gerekir.).

¢10 Egitime gonul verenlerin ve sevenlerin 6gretmenlik meslegini yapmasi 21 3.73
gerekir.

C11 Egitim derslerinin, 6gretmenlik uygulamalarinin ve stajlarinin verimli hale 15 2.66
getirilmesi ve yayginlastiriimasi (tim yillara yayilmal ve daha erken siniflarda
olmasi gerekir) gerekir.

C12 Egitimcilerin, 6gretmenlerin maddi ve manevi ihtiyaclari karsilanmasi ve 14 2.49
refah dizeylerinin arttirilmasi gerekir.

C13 Ogretmenlerin, donanimli, yenilige acik olmasi ve siirekli kendilerini 9 1.60
gelistirmesi gerekir.

C14 Ogretmenlik mesleginin sevdirilmesi ve toplumda saygin bir yere getirilmesi 8 1.42
gerekir.
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C15 Ogretmen vyeterliliklerinin, her yil incelenmesi ve sinava tabi tutulmasi 7 1.24
gerekir.

C16 Egitimde 68retmenlerin, yetki ve haklarinin arttiriimasi gerekir. 4 71

¢17 Ogretmen adaylarinin aldiklari egitim ile gercek meslek hayatlarindaki 4 71
uygulamalari arasinda iliskinin saglanmasi gerekir

C18 Ogretmen adaylarina uygulama derslerinde maas verilmesi ve égretmenlik 3 .53
mesleginin benimsetilmesi gerekir.

C19 Ogretmenlerin, diger 8gretmenlerle isbirligi icerisinde ve koordineli olarak 2 .36
calismasi gerekir.

G20 Egitim fakultesindeki seg¢meli derslerin 6grenciler tarafindan secilmesi 2 .36
gerekir.

¢21 Fen oOgretmenlerinin gelistirilen 6gretim programlarina gore yetistirilmesi 2 .36
gerekir.

Kodlar Co6ziim Onerileri f %

G22 Egitim-0gretim  yili  icerisinde  Ogretmenlerin  yerlerinin  ¢ok  sik 1 .18
degistirilmemesi gerekir.

G23 Ogretmenlik meslegini yapamayanlarin baska meslege gecisinin saglanmasi 1 .18
gerekir.

Toplam 563 100
C: Cozim.

Olgme-Degerlendirme ile ilgili Problemler ve C6ziim Onerileri

Bu bolimde, fen bilgisi 6gretmen adaylarinin goriislerine gore, 6lgme-degerlendirme ile ilgili
problemler tespit edilmis (Tablo 8) ve bu problemlere yonelik gesitli ¢6ziim Onerileri (Tablo 9)
sunulmustur.

Tablo 8.den de anlagilacagl gibi, 6lgme-degerlendirmeyle ilgili problemlere yoénelik yedi kod
olusturulmustur. Her bir kodun kag¢ 6gretmen tarafindan ifade edildigine donik frekans (f) ve ylzdesi (%)
hesaplanarak Tablo 8'de sunulmustur. Toplamda 6gretmen adaylarinin 2399 kere ifade ettikleri
problemlerden 211 tanesi 6lcme-degerlendirmeyle ilgili problemler kategorisi altinda toplanmis ve tespit
edilen problemlerin % 8.8’ ini (100x211=21100, 21100/2399=8.8) teskil etmistir. Ayrica bu kategoride
yer alan her bir kodun vyizdesi 211 frekans (zerinden, 6rnek olarak birinci kodun yizdesi
157x100=15700 ve 15700/211= 74.40 seklinde, hesaplanmistir. Fen bilgisi 6§retmen adaylarini dlgme-
degerlendirmeyle ilgili problemler icerisinde en ¢ok ifade ettikleri “Fen egitiminde, sinav odakli bir
durumun olmasi ve siirekli olarak dedismesi (ilk-orta-lise ve lniversite diizeyi)” kodu %74.40 (f=157) ile
ilk sirada yer aldigi gorulmustir. Daha sonra sirasiyla, “Fen egitiminde, yarisamaya dayali bir
degerlendirmenin 6n planda olmas! (f=27, % 12.79)", “Ders ge¢me notunun bir tehdit unsuru olarak
kullanilmas (f=11, % 5.21)”, “Ol¢me-dederlendirmenin asil islevini ve fonksiyonunu yerine getirmemesi
(f=8, % 3.79)” ve “Ol¢me-degerlendirmede égrencilerin siireg icerisindeki gelisiminin dikkate alinmamasi
(f=3, % 1.43)” kodlarinin 6lgme-degerlendirme ile ilgili problemler igerisinde yer aldigi tespit edilmistir.

Tablo 8. Olgme-degerlendirme ile ilgili problemler

Problemler (f=211, % 8.8) f %
Kodlar n=518, 3f=2399
P1 Fen egitiminde, sinav odakli bir durumun olmasi ve sirekli olarak 157 74.40
degismesi (ilk-orta-lise ve Universite dlizeyi)
P2 Fen egitiminde, yarisamaya dayali bir degerlendirmenin 6n planda olmasi 27 12.79
P3 Ders gegcme notunun bir tehdit unsuru olarak kullaniimasi 11 5.21
P4 Olgme-degerlendirmenin asil islevini ve fonksiyonunu yerine getirmemesi 8 3.79
P5 Olgme-degerlendirmede égrencilerin siireg icerisindeki gelisiminin dikkate 3 1.43
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alinmamasi
P6 Olgme-degerlendirmede &grenci diizeylerinin belirlenmesinin yetersiz 3 1.43
olmasi
P7 Bazi Universitelerde sartli gegme sisteminin uygulanmasi 2 .95
Toplam 211 100

P: Problem.

Fen bilgisi 6gretmen adaylarinin goérislerine, egitim sisteminin daha iyi olabilmesi icin dlgme-
degerlendirme problemlerine yonelik gelistirdikleri ¢6zim onerileri Tablo 9'da yer almaktadir. Tablo
9’dan da anlasilacagi gibi, 6lgme-degerlendirme problemlerine yonelik ¢dziim onerileri olarak dokuz kod
olusturulmustur. Her bir kodun kag 6gretmen tarafindan ifade edildigine donik frekans (f) ve ylzdesi (%)
hesaplanarak Tablo 9’da sunulmustur. Toplamda 6gretmen adaylarinin 2090 kere ifade ettikleri ¢6ziim
Onerilerinden 129 tanesi Ol¢me-degerlendirme problemlerine yoénelik gelistirilen ¢6ziim Onerisi
kategorisi altinda toplanmis ve tespit edilen ¢ézimlerin % 6.17 ini (100x129=12900, 12900/2090=6.17)
teskil etmistir. Ayrica bu kategoride yer alan her bir kodun yizdesi 129 frekans tzerinden, 6rnek olarak
birinci kodun yuizdesi 47x100=4700 ve 4700/129= 36.43 seklinde, hesaplanmistir. Fen bilgisi 6gretmen
adaylarinin 6lgme-degerlendirme problemlerine yonelik gelistirdikleri ¢6zim o6nerileri sirasiyla “Fen
editiminde, dedgerlendirme yapilirken 6grencilerin siire¢ igerisindeki gelisimleri de g6z &niinde
bulundurulmasi gerekir (Etkinlik temelli, beceriye déniik, siire¢ odakli dederlendirmenin én plana
ctkarilmasi gerekir.). (f=47, %=36.43)", “Egitimde ve fen egitiminde, sinavlarin etkisinin azaltiimasi
gerekir. (f=40, % 31.00)", “Ulusal diizeyde uygulanan sinaviarin (ilk, orta, lise ve iniversiteye giris
sinavlari vs.) bir sistematiginin, standardin ve objektifliGinin saglanmasi ve siirekli degistiriimemesi
gerekir. (f=28, % 21.71)", “Egitimde ve fen egitiminde yarismaya dayali degil isbirligine déniik
degerlendirmelerin yayginlastirilmasi gerekir. (f=6, % 4.65)” ve “Egitimde, notun bir tehdit unsuru olarak
kullanilmamasi gerekir. (f=3, % 2.33)” kodlari ilk beste yer aldig1 saptanmistir.

Tablo 9. Olgme-degerlendirmeyle ilgili problemlere yénelik ¢éziim énerileri

Co6ziim onerileri (f=129, % 6.17) f %
Kodlar n=518, >f=2090
C1 Fen egitiminde, degerlendirme yapilirken 6grencilerin sireg igerisindeki 47  36.43

gelisimleri de goz onlinde bulundurulmasi gerekir (Etkinlik temelli, beceriye
donik, stire¢c odakh degerlendirmenin 6n plana gikarilmasi gerekir.).
2 Egitimde ve fen egitiminde, sinavlarin etkisinin azaltilmasi gerekir. 40 31.00
c3 Ulusal diizeyde uygulanan sinavlarin (ilk, orta, lise ve Universiteye giris 28 21.71
sinavlari vs.) bir sistematiginin, standardin ve objektifliginin saglanmasi ve
surekli degistirilmemesi gerekir.
Ca Egitimde ve fen egitiminde yarismaya dayal degil isbirligine donik 6 4.65
degerlendirmelerin yayginlastirilmasi gerekir.

5 Egitimde, notun bir tehdit unsuru olarak kullanilmamasi gerekir. 3 2.33
(3] Egitimde, 6lcme-degerlendirmenin bir yaptirimi, anlami olmali ve gerekirse 2 1.55
sinif tekrari olmalidir
C7 Olgme-degerlendirmede giinliik hayatla iliskilendirme 6n plana cikarilmalidir. 1 .78
c8 Universitelerde sartli gegme olmamalidir. 1 .78
(6°] Universitelerde ders gecme notunun cok yiiksek tutulmamasi gerekir. 1 .78
Toplam 129 100
C: Cozim.

Tartisma ve Oneriler

Fen bilgisi 6gretmen adaylarinin goérislerine gore elde edilen bulgularda egitim siteminde cesitli
problemlerin oldugu saptanmistir. Yapisal-yonetimsel problemler icerisinde, egitim sisteminin ve
ogelerinin ¢ok sik degistirilmesi ve mevcut siyasi gelismelerden etkilenmesi en ¢ok deginilen problemler
arasinda yer almaktadir. Nitekim Ozyilmaz (2013)inde belirttigi gibi egitime ydnelik calismalarda

196



M. Diyaddin YASAR, Mustafa SOZBILIR— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 165-201

ideolojik yaklasimlarin egemen olmasi egitim sisteminin temel sorununu teskil etmekte ve ideolojik
davranan toplumlarin geri kaldigi aksine ideolojik davranmayip reel-politik hareket eden toplumlarin ise
ilerleme kaydettigi bilinmektedir. Ulkemizde de ideolojik yaklasimlarin en yogun yasandigi alan egitim
alanidir (Ozyilmaz, 2013). Ayrica bu calismada, egitim sistemi ile ilgili yapilan degisikliklerde egitim
yoneticilerinin, 6gretmenlerin, ailelerin ve 6grencilerin siirece dahil edilmemesi ayri bir problem olarak
karsimiza ¢cikmaktadir. Buna ek olarak egitimde merkezi yénetim anlayisinin hdakim olmasi ve yapilan
degisikliklerin topluma, 6gretmenlere 6grencilere ve ailelere yeterli diizeyde tanitimi ve duyurusunun
yapilamamasi da egitim problemleri icerisinde yer almaktadir. Egitime yeterli miktarda bltcenin ve
ekonomik finansmanin saglanmamasi sonucunu da ayri bir problem olarak ortaya ¢ikmaktadir. Bunun
paralelinde, egitim yoneticilerinin ve egitimden sorumlu karar mercilerinin egitim fakiltesi mezunu
olmamasi egitim sistemine olumsuz etki ettigi gorlisi de baskin olarak karsimiza ¢ikmaktadir. Egitim
sisteminin etkili bir sekilde uygulanabilmesi igin ilkemizin bolgesel, iller, ilgeler ve kdyler arasindaki firsat
ve imkan esitsizliklerinin oldugu ve tasimali egitim ile ilgili bir takim problemlerin devam ettigi sonucuna
varilmistir. Egitim sistemi yapilandirildiginda, toplumun kiltlrel yapisinin ve bireylerin ihtiyaglarinin goz
ontinde bulundurulmadigi ve istihdam politikalarinin egitime ¢ok fazla yansitilamadigi gercegi de fen
bilgisi 6gretmen adaylari tarafindan dile getirilmistir. Bu ¢alismadan elde edilen bulgular ile Kdsterioglu
ve Bayar (2014), Ozyilmaz (2013) ve Uygun (2013) yapmis olduklar calismalarla paralellik géstermekte;
Turk egitim sisteminde; egitimde ideolojik davranilmasi ve egitimin siyasetin etkisinde kalmasi, egitimde
siki merkeziyetgi bir ydnetim anlayisinin olmasi, egitim bilimlerinden ve egitim bilimcilerden yeterince
yararlaniimamasi, egitim sistemimizin millilestirilememesi, egitimde program gelistirme calismalarinda
bir sistematigin saglanamamasi, ¢agdas anlamda miufettislik ve denetleme anlayisinin gelismemesi,
egitimde finansman sorununun ¢6ziilememis olmasi, egitimde kamu ve 6zel sektoriin yerinin tam olarak
belirlenememis olmasi vb. gesitli sorunlari tespit edilmislerdir. Bu g¢alismanin sonucunda, fen bilgisi
O0gretmen adaylari egitim sisteminin istenilen dizeyde uygulanabilmesi icin yapisal-yonetimsel
problemlere yénelik bir takim ¢éziim 6nerileri sunmuslardir. Ozellikle egitim sisteminde yapilacak
degisikliklerde belli bir alt yapi ve 6n hazirlik yapilarak ihtiyag dogrultusunda degisikliklerin ya da
yeniliklerin yapilmasi ve ¢ok sik degistirilmemesi gerektigine vurguda bulunmuslardir. Egitim sisteminde
yapilan cok sik degisiklerin hem 06grencilerin hem de ailelerin uyum saglamakta gigclik cektikleri
sonucunu dogurmustur. Nitekim egitim uzun soluklu ve zahmetli bir slrectir ve ciktilari da uzun
sirmektedir. Ayrica 6gretmen adaylari, tim Ulkede okul ¢evresi ve sinifin fiziki kosullarin dizeltiimesi,
yeterli sayida 6gretmenlerin bulunmasi vb. gibi etkenlerin da egitimin saglikl bir sekilde yirGtulebilmesi
icin, egitimde firsat ve imkan esitliginin saglanmasi, gerektigini de belirtmislerdir. Egitimin bir devlet
politikasi haline getirilmesi, liyakat ve denetleme mekanizmasinin etkili bir sekilde islemesi de egitimin
daha saglikh bir sekilde yilratulmesine olanak saglayacagi gergegine deginmislerdir. Egitim sistemine ve
egitime ayrilan biitcenin arttirilmasi ve adil bir sekilde dagitiimasi (Ozyillmaz, 2013) ve bu alana artan
6nemin de yine hem egitime hem de diger alanlara olumlu etkilerinin olacagi gercegi Uzerinde
durulmustur. Ayrica Ozyilmaz (2013)’ da yaptigi calismada egitimde, evrensel egitim bilimleri temel kural
ve yaklasimlarinin benimsenmesi, toplumlarin, insanlarin ve egitim sisteminin, ideolojilerin etkisinden
kurtariimasi, daha o6zgir ve daha serbest olan her bilgi ve belgeden yararlaniimasi gerektigi
vurgulanmaktadir. Gliniimiiz ¢aginda artik girisimci, sorumluluk sahibi, verimli ve strekli olarak kendini
yenileyen bireylere ihtiya¢ duyulmakta ve yonetimde de merkeziyetci anlayis yerine yerinden ve yerel
yonetim anlayisinin gelistirilmesi gerektigi anlayisi fikri yayginlasmaktadir (Altan, 2014; Ozyilmaz, 2013).
Egitim sistemlerinin de glinimiz kosullarina goére dilizenlemesi, planlanmasi ve organize edilmesi
gerekmektedir. Bu da, daha kaliteli ve nitelikli, daha adil, yandashgin olmadigi bir egitim sisteminin
olusmasina yol agacaktir.

Fen bilgisi 6gretmen adaylari, egitim-6gretim sirecine doénik bir takim problemlere de
deginmislerdir. En 6nemli problemler igerisinde, egitim sisteminin ve fen egitiminin hala teorik ve ezbere
dayali olarak devam ettigine ve fiziki kosullarin, arag, gere¢ materyallerin vb. yetersizligine vurguda
bulunmuslardir. Egitim sisteminde ve fen egitiminde, 0©6gretmen merkezli bir anlayisin oldugunu ve
o6grencilerin ilgi beceri ihtiya¢ ve beklentilerinin goéz 6ninde bulundurulmadigl gercegini de dile
getirmislerdir. Ayrica bu calismada, 6grenme-6gretme sirecinde, 6grencilerin bireysel farkhliklarinin
dikkate alinmadigi sonucu da ortaya ¢ikmistir. Fen ve fen egitiminin dogasi geregi, laboratuar ¢alismalari,
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sinif ici ve disi etkinlikler agirlikta olmasi, yaparak-yasayarak 6grenme ve gercek hayatla baglantili
0grenme-0gretmenin gergeklestirilmesi gerekirken bunun egitim Ogretim siirecinde pek de
saglanamadigi gérilmistiir. Bu calismadan elde edilen bulgular Ozyilmaz (2013)'de yapmis oldugu
¢alismayla paralellik gostermekte; 0grenme-6gretme siirecinin merkezinde 06gretmenin oldugu,
6grencinin ise pasif bir konumda oldugu ve ezberci anlayisin hala devam ettigi belirlenmistir. Bu anlayisin
da, disinme, sorgulama, analiz-sentez yapma, Uretme, bilgiyi kullanma, problemlere yani sorunlara
¢6zlim liretme gibi 6grenci yeteneklerinin gelismesine engel teskil ettigi belirtilmistir (Ozyilmaz, 2013).
Bu calismada, fen bilgisi 6gretmen adaylarinin dislincllerine goére, egitim sisteminin ve fen egitiminin
basarili bir sekilde ilerleyebilmesi icin 6grencilerin ilgi, ihtiya¢ ve beklentilerine déniik uygulamal ve
laboratuar calismalarina agirlik verilmesi gerektigi sonucuna varilmistir. Ogrenci merkezli, alternatif
Ogretim yaklagimlarinin ve ydntemlerine agrilik verilmesi, fiziki kosullarin arag-gere¢ materyallerle
desteklenmesi ve bilgi iletisim teknolojilerinin etkili ve yeterli bir sekilde kullaniimasi da egitim sistemi ve
fen egitimine olumlu katkilar getirecegi belirlenmistir. Bu arastirmanin bulgulari yine Ozyilmaz (2013)
yaptigl calismayla paralellik gostermekte; ginimiz 6grenme-6gretme siirecinde, 6grenci merkezli ve
cagdas egitim yaklasimlarinin kullanilmasi; teknoloji destekli ve yakin cevreyle baglantili olarak
O0grenmenin saglanmasi; 6grenci ilgi, yetenek ve ihtiyaglarinin géz énune bulundurulmasi; 6grenme
sorumluguna sahip bireylerin yetistirilmesi ve 6grenmenin gergek yasamla baglantili olarak strdirilmesi
vb. gerektigi fikri (izerinde durulmustur. Ayrica bu ¢alismadan elde edilen bulgular Ozden (2007)'nin
yapmis oldugu calisma ile de benzerlik tasimakta ve fen egitiminde siniflarin kalabalik oldugu, yetersiz
fiziki kosullar, arag-gere¢ materyal eksikli ve laboratuar olanaklarindan ¢ok fazla yararlanilmadigi sonucu
elde edilmistir. 21.ylizyilda egitim sistemlerinden, 6grencilerin hem milli kiltir miraslarinin kendi
caglarinda gerekli olan kisimlarini, hem kendi dénemlerinin bilgilerini alabilmeleri, hem de geleceklerine
1stk tutacak, gelismesine kaynaklik edecek zihinsel, bireysel ve sosyal becerileri kazandirmasi
beklenmektedir (Ozyilmaz, 2013). Ayrica giinimiiz okullari, 5grenmeyi 6grenme; sorgulayici, elestirel ve
yaratici dusiinme; cok kultirliluk ve gok dillilik; problem ¢6zme, yasam bigimi zenginligi ve yasam boyu
egitim gibi hedeflere yénelmistir (Ozyilmaz, 2013). Ulkemizin de egitim sisteminde ve 6grenme-6gretme
siirecinde bu tiir hedeflere yonelmesi gerektigi sonucuna varilmistir.

Fen bilgisi 6gretmen adaylarinin gérislerine gore, 6gretmen egitiminden kaynaklanan bir takim
problemler de géze carpmaktadir. Ozellikle 6gretmenlik niteligine sahip olmayan fen fakiiltesi mezunlari
vb. diger fakiiltelerden mezun olanlarin Ucretli 6gretmenlik, gecici 6gretmenlik vb. yapmasi egitim
sistemini olumsuz bir sekilde etkiledigi sonucuna variimistir. Ayrica egitim fakiltelerinde ve fen egitimi
fakiltelerinde nitelikli bir egitimin saglanamadigl gercegini de gozler Oniine sermislerdir. Egitim
fakiltesine gelen 6grencilerin ¢ok dusik puanlarla gelmesi, bu fakiltelere ¢ok sayida 6grenci alinmasi,
ogretmen merkezli 6gretme-6grenme faaliyetlerin baskin olmasi, uygulamaya donik calismalarin
yetersizlikleri vb. buna ornek teskil etmistir. Ayrica mevcut 6gretmenlerin donanim ve alan bilgisi
acisinda yetersiz olduklari, mesleklerine gereken oOzveriyi gostermedikleri de saptanmistir. Bunun
paralelinde, mevcut 6gretmenlere yeni yaklasimlara dénik ve bilgi iletisim teknolojilerinin kullanimini
tanitacak yeterli diizeyde hizmet ici kurslarinin diizenlenmemesi bu sorunu daha da c¢ok derinlestirdigi
belirtilmistir. Ayrica fen bilgisi 6gretmen adaylar tarafindan, son yillarda fen ve edebiyat mezunlari ve
diger alanlara formasyon egitiminin ¢ok kisa siirede ve niteliksiz bir sekilde verilmesi ve 6gretmen olma
yollarinin agilmasi da bir sorun olarak gortlmuistir. Bu galismadan elde edilen bulgular Késterlioglu ve
Bayar (2014) yaptiklan galismayla paralellik gostermekte ve 6gretmen egitimi ile ilgili ve hizmet igci
egitimine donik cesitli sorunlarin oldugunu belirtmislerdir. Ayrica bu calisma, Ozden (2007)’in yapmis
oldugu calismayla da benzer sonuglar tasimakta ve gelistirilen fen bilgisi 6gretim programlari hakkinda
fen bilgisi 6gretmenlerine dénik yeterli diizeyde hizmet igi kurslarinin dizenlenmedigi sonucu
belirlenmistir. Bu ¢alismadan elde edilen bulgulara dayali olarak fen bilgisi 6gretmen adaylari 6gretmen
egitimi ile ilgili problemlerin ¢6ziimiine déniik bir takim 6neriler sunmuslardir. Ozellikle dgretmen
egitiminin ve egitim fakultelerinin yeniden yapilandiriimasi, nitelikli 6grencilerin bu fakultelere alinmasi,
bir takim 6n kosul sartlarin belirlenmesi, uygulamali ve yeni yaklasimlara dayal 6grenci merkezli egitim
o6gretim faaliyetlerine odaklanilmasi vb. durumlara vurguda bulunmuslardir. Ayrica yeterli dizeyde
6gretmen atamasi yapilmali ve lcretli, gegici 6gretmenlerle egitim-6gretimin yuritilmemesi gerektigini
belirtmislerdir. Yine yasi ilerlemis, ekonomik kaygilardan dolayi 6gretmenlik meslegine devam eden
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ogretmenlerimizin emekliye ayrilmasi gerektigini ifade etmislerdir. Hem mevcut 6gretmenlerimizin hem
de emekli olan 6gretmenlerimizin maddi ve manevi sorunlari giderilmesi ve refah diizeylerini arttiriimasi
gerektigini belirtmislerdir. Boylece yagi ilerlemis 6gretmenlerimizin deneyimlerinden yararlanmak
suretiyle geng¢ ve dinamik Ogretmen adaylarinin 6ni de acilmis olacaktir. Ayrica hali hazirdaki
ogretmenlere etkili, verimli ve uygulamali hizmet ici kurslar diizenlenmeli ve 6gretmenlerin gelisimine
katki saglanmasi gerektigi vurgulanmistir. Bu ¢alismadan elde edilen bulgular Ozyilmaz (2013)'in yaptig
calismayla paralellik gostermektedir. Yapilan bu ¢alismada, 6gretmen egitiminde birtakim sorunlar ve bu
sorunlara yonelik gesitli ¢cozim Onerilerine yer verilmis ve bir takim oneriler sunulmustur; 6gretmen
yetistirme ve devami olan istihdaminda plan ve program eksikliginin oldugunu ve bunun da ancak hangi
branstan ne kadar 6gretmene ihtiya¢ var ise ona gore okul ve fakiltelerin 6grencilerin alinmasiyla
¢Oziilebilecegini; 6gretmenlik mesleginin sadece bilen insanin bilgisini bagkasina aktarmasindan ibaret
olmadigini, bir sanat ve kisilik meselesi oldugunu; 6gretmen yetistiren kurumlara 6grenci hazirlayan
ortaégretim kurumlarinin egitim programlarinin yetersiz oldugunu ve bu kurumlarin, Anadolu lisesi,
meslek lisesi, 6gretmen liseleri vb., 6gretim programlari, 6gretim yontem ve teknikleri ile egitim arag-
gerecgleri cagdas verilere dayali olarak yeniden dizenlenmesi gerektigini; toplumda 6gretmenlik
mesleginin giderek cazibesini kaybettigini ve bu meslegin 6zliik haklarinda ciddi iyilestirmelerin yapiimasi
ve sosyo-ekonomik yoénden cazip hale getirilmesi gerektigini; 6gretmen yetistirme gorevi egitim
fakiltelerine ait olmasi ve bu fakultelerin 6gretim programlarinin ¢aga uygun bir sekilde yeniden gézden
gecirilmesi gerektigini ve etkili hizmet i¢i kurslarinin dizenlenmesi vb. gerektigini ifade etmistir
(Ozyilmaz, 2013).

Son olarak fen bilgisi 6gretmen adaylari egitim sistemindeki 6lgme-degerlendirme ile ilgili bir takim
problemlere deginmislerdir. Egitim sisteminin sinav odakli oldugunu, sirekli olarak degistigini ve
dgrencilerin siire¢ icerisindeki gelisiminin dikkate alinmadigi vurgulamislaridir. Nitekim Ozyilmaz
(2013)’de belirttigi gibi egitim sistemimizde, 6lgme ve degerlendirmede &grencilerden kendilerine
dgretilen bilgilerinden ne kadarini hatirlayabildikleri élciilmektedir. Ogrencilerin basarisi da, sinavlardan
elde ettikleri yiksek nota baglanmis bulunmaktadir. Bu da Ogrencileri sosyal hayattan kopararak
arastiran sorgulayan problemlere ¢6zim Ureten bireyler olma yolunda engel teskil ettigi sonucunu
olusturmaktadir. Yine fen bilgisi 6gretmen adaylari egitimde sinavlarin etkisinin azaltilmasi, 06grenci
gelisim ve ilerlemelerine dayali Olgme-degerlendirme vyaklasimlarina agirlik verilmesi gerektigini
belirtmislerdir. Boylece yarismaya dayali olmayan isbirligine donidk oOlgme-degerlendirmen
faaliyetlerinin, egitim sisteminin ve fen egitiminin, daha iyi uygulanmasina ve daha ileriye gitmesine
yardimci olacagi savunulmustur. Nitekim Ozyilmaz (2013) de ifade ettigi gibi, dlcme ve degerlendirmede,
sadece 6grenme ciktilarina odaklanilmamali bunun yaninda 6grencilerin siireg icerisindeki gelisimi de
gdz o6ndnde bulundurulmah ve etkinlik temelli, 6grencilerin 6grenme siireci esnasindaki bilgi ve
becerisine doniik faaliyetlerle 6lcme-degerlendirmenin saglanmasi gerekmektedir. Ayrica Altan (2014)'in
da Dbelirttigi gibi, egitimde sinav odakh bir anlayisin hakim olmasi 06grencilerin girisimcilik
potansiyellerinin gelismesine engel teskil etmektedir. Bu bakimdan llkemizde de egitim sisteminde,
olgme-degerlendirmenin ¢agin gereklerine uygun olarak yapilandiriimasi ve uygun kosullarin saglanmasi
gerekmektedir.

199



M. Diyaddin YASAR, Mustafa SOZBILIR— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 165-201

References

Adeyinka, A. A. (1975). Current problems of educational development in Nigeria. Journal of Negro
Education, 44(2), 177-188.

Ahmad, I., Rauf, M., Imdadullah & Zeb, A. (2012). Implementation gaps in educational policies of
Pakistan: Critical analysis of problems and way forward. International Journal of Humanities and
Social Science, 2(21), 240-245

Altan, M. Z. (2014). Tiirkiye’nin egitim ¢ikmazi: Girisimci 6gretim-girisimci 6gretmen (2.Baski) [Turkey’s
educational dilemma: Entrepreneurial teaching-enterprising teacher (2th Edition)]. Ankara: Pegem
Akademi

Ayas, A. (2013). Cumhuriyet déneminde Tirkiye’de kimya Ogretim programi gelistirme calismalari
[Curriculum development studies in chemistry education in Turkey during Republican Era]. M.
Sozbilir (Ed.), Tiirkiye’de kimya egitimi [Chemistry education in Turkey] (141-153). istanbul: Tiirkiye
Kimya Dernegi Yayinlari No:22.

Barlas, D. & Koksal, Y. (2011). Teaching a state-required course: The history of the Turkish revolution.
Turkish Studies, 12(3), 525-546.

Boyer, A. & Hamil, B. W. (2008). Problems facing American education. Focus on Colleges, Universities
and Schools, 2(1), 1-9.

Blylkoztirk, S., Kilig-Cakmak, E., Akgiin, O. E., Karadeniz, S. & Demirel, F. (2008). Bilimsel arastirma
yéntemleri (2. Baski) [Research methods]. Ankara: Pegem Akademi.

Cerit, Y., Akglin, N., Yildiz, K. & Soysal, M. R. (2014). Yeni egitim sisteminin (4+4+4) uygulanmasinda
yasanan sorunlar ve ¢6ziim 6nerileri (Bolu ili 6rnegi) [Problems and solutions for the processing of
the applicaiton of the new schooling system (4+4+4) (City of Bolu sample)]. Egitim Bilimleri
Arastirmalari Dergisi [Journal of Educational Sciences Research], 4(1), 59-82.

Galik, M. &Ayas, A. (2008). A critical review of the development of the Turkish science curriculum. In R.
K. Coll& N. Taylor (Eds.) Science education in context: An international examination of context on
science curricula development and implementation (p. 161-176). Rotterdam: Sense Publishers.

Demirtas, H., Ustiiner, M. &0zer, N. (2007). Okul ydnetiminde karsilasilan sorunlarin 6grenci ve okul ile
ilgili degiskenler agisindan incelenmesi [Examining school management problems by student and
school related variables]. Kuram ve Uygulamada Egitim Yénetimi [Educational Administration:
Theory and Practice], 51, 421-455.

Durmusgcelebi, M. &Bilgili, A. (2014). Yeni (12 yillik) egitim sistemi, karsilasilan sorunlar ve diinyadaki
uygulamalardan bazilarinin incelenmesi [The new (12 year) education system, encountered problems
and its application in the World.]. Turkish Studies, 9(2), 603-621.

Erginer, A. (2009). Avrupa Birligi egitim sistemleri: Tiirkiye editim sistemiyle karsilastirmalar (3. Baski)
[European union education systems: a comparison with the education system in Turkey (3th Edition)].
Ankara: Pegem Akademi.

Gedikoglu, T. (2005). Avrupa birligi siirecinde Tlrk egitim sistemi: sorunlar ve ¢6zim o6nerileri [Turkish
education system in the process of European community: problems and solutions]. Mersin
Universitesi EGitim Fakiiltesi Dergisi [Mersin University Journal of the Faculty of Education], 1(1), 66-
80.

Gomleksiz, M.,N. & Kan, A.U. (2007). Yeni ilkégretim programlarinin dayandigi temel ilke ve yaklagimlar
[Basic principles and approaches of new primary school curricula]. Dogu Anadolu Bélgeleri
Arastirmalari [East Anatolia Region Researches], 5(2), 60-66.

Grossmann, G. M., Onkol, P. E. & Sands, M. (2007). Curriculum reform in Turkish teacher education:
Attitudes of teacher educators towards change in an EU candidate nation. International Journal of
Educational Development, 27, 138-150.

Keser, O. F. (2005). Recommendations towards developing educational standards to improve science
education in Turkey. The Turkish Online Journal of Educational Technology, 4(1), 46-53.

Kosterioglu, I. & Bayar, A. (2014). Tiirk egitim sisteminin sorunlarina iliskin giincel bir degerlendirme [A
recent evaluation of the problems of the Turkish education system]. The Journal of Academic Social
Science Studies, 25(1), 177-178.

200



M. Diyaddin YASAR, Mustafa SOZBILIR— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 165-201

McMillan, J. H. & Schumacher, S. (2010). Research in education: Evidence-based inquiry (7th Edition).
Boston: Pearson Education.

Memon, G. R. (2007). Education in Pakistan: The key issues, problems and the new challenges. Journal of
Management and Social Sciences, 3(1), 47-55.

MoNE (Minister of National Education) (2005). Talim ve Terbiye Kurulu Baskanhdgi, ilkégretim Fen ve
Teknoloji dersi (4. ve 5.siniflar) 6gretim programi [Science and Technology Curriculum grade 4 and
5]. Ankara: Devlet Kitaplart MudurlGga.

MoNE (Minister of National Education) (2006). Talim ve Terbiye Kurulu Baskanhdgi, ilkégretim Fen ve
Teknoloji dersi (6. 7. ve 8.siniflar) 6gretim programi [Science and Technology Curriculum grade 6.,7
and 8.]. Ankara: Devlet Kitaplari MudrlGgu.

MoNE (Minister of National Education) (2007). Talim ve Terbiye Kurulu Baskanhgi Ortadgretim Kimya
dersi 9.sinif 6gretim programi (9 grade chemistry curriculum). Ankara: Devlet Kitaplari Madarlaga.
MoNE (Minister of National Education) (2013). Ortaégretim kimya dersi (9,10,11 vel2.siniflar) égretim

programi (Secondary school chemistry curriculum grade 9,10,11 and 12). Ankara: MEB Yayinlari.

Odia, L. 0. & Omofonmwan, S. I. (2007). Educational system in Nigeria: Problems and prospects. Kamla-
Raj Journal of the Social Sciences, 14(1), 81-86.

Ozden, M. (2007). Problems with science and technology education in Turkey. Eurasia Journal of
Mathematics, Science & Technology Education, 3(2), 157-161.

Ozyilmaz, 0. (2013). Tiirk milli egitim sisteminin sorunlari ve ¢dziim arayislari (4. Baski) [Problems of the
Turkish national education system and search for solutions]. Ankara: Pegem Akademi.

Rashid, K. Mukhtar, S. (2012). Education in Pakistan: Problems and their solutions. International Journal
of Academic Research in Business and Social Sciences, 2(11), 332-343.

Sozbilir, M., Kutu, H. &Yasar, (2012). Science education research in Turkey: A content analysis of
selected features of published papers. D. Jorde and J. Dillon (Eds.). Science education research and
practice in Europe: Retrospective and Prospective (341-374). Netherlands: Sence Publishers.

Sutherland, M. B. (1982). Progress and problems in education in Northern Ireland, 1952-1982. British
Journal of Educational Studies, 1, 136-149.

Sisman, M. (2012). Tiirk egitim sistemi ve okul yénetimi (6. Baski) [Turkish education system and school
management]. Ankara: Pegem Yayincilik.

Tirkmen, L. & Bonnstetter, R. J. (2007). Influences of some philosophical approaches in the historical
development of Turkish science education. Science Education International, 18(1). 139-151.

Udey, F. U., Ebuara, V. O., Ekpoh, U. I. & Edet, A. O. (2009). Management and administration of Nigerian
education system: Problems, challenges, and the way forward. Paper presented at the 11"
International Conference of Educational Management Association of South Africa (EMASA) 7-9
August, 2009 Pretoria / South
Africa.[Online]http://www.emasa.co.za/files/emasa2009/21 EMASA2009 Udey.pdf, retrieved
December, 08, 2015.

Uygun, S. (2013). Tiirk editim sistemi sorunlari (Geleneksel ve giincel) (1. Baski) [Problems of Turkish
education system (traditional and contemporary)]. Ankara: Nobel Akademik Yayincilik.

Yesil, R. & Sahan, E. (2015). Ogretmen adaylarinin Tiirk egitim sisteminin en énemli sorun, neden ve
¢6zum yollarina iliskin algilari [Perceptions of teacher candidates about the most important problem
of Turkish education system, its reasons and its solutions]. Ahi Evran Universitesi Kirsehir Egitim
Fakiiltesi Dergisi [Journal of Ahi Evran University Kirsehir Education Faculty], 16(3), 123-143.

Yildirnrm, A. & Simsek, H. (2008). Sosyal bilimlerde nitel arastirma yontemleri (7. Baski) [Qualitative
research methods in the social sciences(?th edition)]. Ankara: Seckin Yayincilik.

Yilmaz, K. & Altinkurt, Y. (2011). Ogretmen adaylarininTiirk egitim sisteminin sorunlarina iliskin gérisleri
[Prospective teachers’ views about the problems of Turkish educational system]. Uluslararasi insan
Bilimleri Dergisi [International Journal of Human Sciences], 8(1), 943-973.

201


http://www.emasa.co.za/files/emasa2009/21_EMASA2009_Udey.pdf

Vol: 46 No: 1 Sayfa: 202-230

www.cufej.com

% Gukurova Universitesi Egitim Fakiiltesi Dergisi

The Effect of Microteaching On Pre-Service Chemistry Teachers’ Teaching
Experiences

Hiiseyin AKKUS®",Sinem UNER®
®Gazi Universitesi Gazi Egitim Fakdiltesi, Ankara/Tirkiye @
CrossMark

Article Info Abstract

The purpose of this research is to examine the effect of microteaching on teaching
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pretest-posttest design study was conducted with 31 pre-service chemistry teachers in
a state university in Turkey in 2009-2010 fall semesters. The data of the research was
collected by using self-evaluation, group evaluation, peer-evaluation, researchers’
evaluations, observer evaluation together with students’ self-reflective essays and
feedback forms. The data obtained from this study shows that pre-service chemistry
teachers lack skills related to teaching experience before applying microteaching. Also
the results of this study show that microteaching contributed to the development of
communication skills performance, illustrated talk performance, and process skill

lesson performance of the pre-service teachers. Moreover, pre-service chemistry
teachers realized the deficiencies in their chemistry teaching practices and overcame
them, emphasized the relationship between chemistry and daily life more, became
more aware of students’ misconceptions about chemistry topics due to the
microteaching technique.
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Kimya Ogretmen Adaylarinin Ogretim Becerilerine Mikrodgretimin Etkisi

Makale Bilgisi 0z

DOI: 10.14812/cuefd.309459 Bu arastirmanin amaci, kimya 6gretmen adaylarinin 6gretim becerileri tizerine mikro

6gretimin etkisini incelemektir. Tek grup ontest-sontest deseninde olan bu galisma,
2009-2010 giiz doneminde Tirkiye’deki bir devlet Universitesinde 6grenim goren 31
kimya Ogretmen adayi ile yurituldd. Arastirmanin verileri; 6z-degerlendirme, grup
degerlendirme, akran degerlendirme, arastirmaci degerlendirmeleri ve go6zlemci
degerlendirmeleri ile 6grenci donit formlar ile toplandi. Galisma grubundan elde

edilen veriler, 6gretmen adaylarinin uygulamadan 6nce 6gretim deneyimleriyle ilgili
becerilerinde eksiklikler oldugunu gostermektedir. Ayrica, bu g¢alismanin sonuglari
mikro 6gretimin, 6gretmen adaylarinin iletisim becerileri performansi, gosterim ve
sunum performansi ve dersle ilgili sire¢ becerisi performansinin gelismesinde katki
sagladigini ortaya koymaktadir.

Anahtar Kelimeler:
Mikro6gretim,
Ogretim deneyimi,
Kimya 6gretmen adayi.

Introduction

The quality of education we give to the students depends on the quality of teachers (Singh &
Sharma, 2004). The quality of our teachers depends on the quality of teacher education programs.
During the past decade a variety of activities and strategies were used in teacher education programs to
improve pre-service teachers’ abilities and skills. While some of them were temporary, the ones
including microteaching are still being used in educational programs in the 21st century (Benton-Kupper,
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2001). Microteaching is one of the most effective ways to be able to help pre-service teachers in terms
of understanding what teaching means, developing effective teaching skills and how they can help their
students better. Since it gives opportunity to put theoretical ideas, which they learn in courses, into
practice and instruct by blending teaching abilities, theoretical knowledge, and instructional strategies
pre-service teachers have, microteaching is closely connected with teaching actions and an important
technique in teacher training (Ambusaidi & Al-Balushi, 2012; Amobi & Irwin, 2009; Bell, 2007).

Microteaching was developed in the program of secondary school teacher training in Stanford
University in 1960s and was applied in a classroom in which the number of students was few (Allen,
1966). The microteaching circle which was used in Stanford University consists of these steps: making a
plan, teaching, observing and criticizing, planning the lesson again, teaching again, making criticisms
again and commenting (Brown, 1975; Pauline, 1993). From 1960s onwards, various components such as
alternative feedback forms for teachers or recording teachers have been added and also some changes
have occurred, however its general philosophy has stayed the same (Benton-Kupper, 2001). The
microteaching applications which are frequently used in teacher education provide pre-service teachers
to think about their own applications as teachers and encourage them to criticize themselves (Donelly &
Fitzmaurice, 2011).

Microteaching, which corresponds to a real learning environment minimized in terms of time and
space, provides pre-service teachers the opportunity to try teaching and get feedback about their
performance in a classroom environment. The use of microteaching technique in teacher training
programs helps pre-service teachers to grow as effective teachers (Benton-Kupper, 2001; Kpanja, 2001).
By this technique, pre-service teachers have a chance of experiencing several teaching applications as
taking a role in being both a student and a teacher, and getting ready to become a real teacher (Hu,
2008). Moreover, recording the process enables pre-service teachers to self-evaluate themselves after
the lesson. Pre-service teachers can increase their teaching skills and confidence by observing their own
lessons and peers’ lessons and bridge between theory and practice in teaching process which is a
complex for them. The studies conducted in education show that the use of microteaching technique in
teacher training is favorable and it is an important element of teacher training (Benton-Kupper, 2001;
Subramaniam, 2006).

If a pre-service teacher does not receive an enough education based on practice before starting
her/his profession, she/he will have to face the difficulties directly in his/her profession. When a novice
teacher enters a class, she/he teaches with heartbeat and shaking legs having a feeling like swimming in
deep waters (Singh & Sharma, 2004). While microteaching technique helps teachers to eliminate the
difficulties and problems that pre-service teachers may face in a classroom environment, at the same
time it also provides them the opportunity to increase their self-confidence (Brown, 1975). This
technique can be used to obtain clues about pre-service teachers and their teaching abilities before they
start their profession and is an element in which it is easy to notice the difference in a pre-service
teacher’s performance in the first and the following teachings. By using teach, re-teach approach,
teaching skills can be evaluated better and criticisms and suggestions can be taken into account. In re-
teaching, the pre-service teacher can try different learning and teaching strategies with a student group
in limited number and continue his/her lesson in accordance with the feedback and reactions she/he got
from the students (Allen, 1966; Arsal, 2014; Bell, 2007; Benton-Kupper, 2001). Thus, the teacher will try
new methods and receive feedback from students without losing much time. That pre-service teacher
has feedback as to good points and points to develop about her/his teaching helps them to reconstruct
their teaching process (Allen, 1966; Gee, 1992).

On the other hand, the discussion about microteaching’s possible negative effects on pre-service
teachers is still ongoing. The criticism about microteaching is focused on pre-service teachers may not
cope with real classroom problems because of such controlled classroom environment in microteaching
(Cakir & Aksan, 1992). Moreover, the criticisms of peers or observer and the excitement caused by
video camera are known as the disadvantages of microteaching (Erokten & Durkan, 2009). However, in
the situations where a classroom environment cannot be provided, microteaching should make it easier
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to train pre-service teachers (Bakir, 2014). It is necessary not to see microteaching as a technique that
can change a pre-service teacher’s personality overnight and that can solve all the possible problems
that may be faced in classroom environment (Brown, 1975). But it is a technique in which pre-service
teachers make connections between their prior knowledge and experiences developing through the
process, and also it is a process which helps them to improve their subject matter knowledge and
pedagogical content knowledge and could make mistakes among their peers and experts and talk over
their mistakes (Fernandez, 2005). After microteaching practices, pre-service teachers feel themselves
better in these fields: Motivating students for the lesson, behaving at the student level, directing
students’ ideas, using appropriate teaching methods, concentrating, overcoming their excitements (Can,
2009).

Studies in the literature show that microteaching has an important role on pre-service teachers in
increasing the attitudes that are expected from a teacher, developing content and pedagogical
knowledge, enabling to form a connection between theory and practice, reducing anxiety levels
(Benton- Kupper, 2001; Darling-Hammond, Hammerness, Grossman, Rust & Shulman, 2005; Fernandez,
2005; Fernandez & Robinson, 2006; Kpanja, 2001; Mergler & Tangen, 2010; Molina, Fernandez & Nisbet,
2011; Pauline, 1993). Molina et al. (2011) examined the effect of microteaching on elementary pre-
service mathematics teachers’ content and pedagogical content knowledge in the study conducted with
pre-service teachers. According to the data obtained from the study, it was concluded that
microteaching was beneficial to pre-service teachers in deepening content and pedagogical content
knowledge. Fernandez (2010) conducted a study with pre-service mathematics teachers in a course on
learning to teach; she found out that microteaching increased subject matter knowledge and improved
the abilities to use different instructional strategies to teach content matter. Mergler and Tangen (2010)
examined the effect of using microteaching on pre-service teacher proficiency; it was found out that
microteaching has positive effect on proficiency beliefs as to pre-service teachers’ teaching knowledge
and their readiness to teaching profession. Fernandez (2005) conducted a study with 36 pre-service
mathematics teachers by using microteaching and found out that microteaching was helpful to pre-
service teachers in forming a bond between theory and practice by analyzing the lessons others teach
and enhanced subject matter knowledge. As a result of the microteaching study on planning the lessons
related to pre-service teachers and teaching and getting the comments about teaching and planning
these lessons again, Benton-Kupper (2001) and Fernandez and Robinson (2006) identified that pre-
service teachers described microteaching as a useful teaching experience which is worth spending time.
Moreover, pre-service teachers stated that the feedback coming from their peers has quite a positive
contribution to their own teaching methods and they also stated that they got the chance to observe
and learn different teaching strategies during their peers’ lessons. Kpanja (2001) found out that use of
microteaching improves the teaching skills of pre-service teachers significantly. Likewise, Pauline (1993)
found out that microteaching is technique used successfully in method classes in developing teaching
skills and 91% of teachers find microteaching as beneficial or very beneficial in the studies conducted.
Bakir (2014) conducted a study with pre-service science teachers to determine the effect of
microteaching on teaching skills of them. It was found that microteaching has a significant effect on
teaching skills such as time management, planning, effective communication, classroom management.
Cinici (2016) investigated the influence of microteaching on pre-service science teachers’ self-efficacy
beliefs. It was concluded that microteaching provided a supportive vehicle for enhancing self-efficacy
beliefs of pre-service science teachers. Karatas and Cengiz (2016) examined pre-service chemistry
teachers’ views regarding their microteaching experience. At the end of the study, it was concluded that
pre-service chemistry teachers stated that they had problems about time management, planning,
choosing objectives in their first presentation. Moreover pre-service chemistry teachers expressed that
microteaching method helped them evaluate themselves in many ways related to teaching.

Studies that investigate deeply the impact of the microteaching experience on pre-service teachers’
professional learning are very important in terms of enhancing microteaching’s potential role in teacher
education programs (He & Yan, 2011). Although microteaching is one of the best ways to help pre-
service teachers in understanding what teaching means and how they can help their students better,
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what microteaching means is not examined adequately by researchers (Bell, 2007). However, to be able
to cope with the difficulties pre-service teaches may face and develop their teaching skills, and for the
sake of raising better teachers microteaching technique, which has a positive influence on the
developing teacher personality, should be included in teacher training programs appears as an
inevitable reality (Bell, 2007; Brown, 1975; Mergler & Tangen, 2010; Singh & Sharma, 2004).

When examining the studies in the literature, it is seen that there are studies about various contexts
such as the views of pre-service teachers about microteaching (Canbazoglu Bilici & Yamak, 2014;
Demirbas & Afacan, 2013; Giirblizoglu Yalmanci & Aydin, 2014; Karatas & Cengiz, 2016; Sevim, 2013),
the effect of microteaching on pre-service teachers’ classroom management attitude and beliefs (Arsal,
2014), the effect of microteaching on teaching skills of pre-service teachers (Bakir, 2014), the effect of
microteaching on speaking skills of pre-service teachers (Bulut, Acik, & Ciftci, 2016), the effect of
microteaching on self-efficacy of pre-service teachers (Cinici, 2016), the effect of microteaching on
knowledge of pre-service teachers (Fernandez, 2010; Molina et al., 2011), the effect of microteaching on
attitudes and behaviors of pre-service teachers (Uzun, Keles, & Saglam, 2013). In this study, the effects
of microteaching applications on communication skills performance, illustrated talk performance, and
process skill lesson performance were examined in the context of Special Teaching Methods-Il course
and this study was conducted with pre-service chemistry teachers during 14 weeks. Moreover pre-
service chemistry teachers’ microteaching applications were evaluated through self assessment, group
assessment, peer assessment and researchers’ assessments. Thus, microteaching practices of pre-
service chemistry teachers are evaluated from different aspects. This study addresses the following
research questions:

e What is the effect of microteaching on pre-service chemistry teachers’ communication skills
performance, illustrated talk performance, and process skill lesson performance?
e How are the self-evaluations of pre-service chemistry teachers during microteaching?

Purpose of This Study

The purpose of this study is to determine the changes in pre-service chemistry teachers’ teaching
skills by using microteaching technique. Also another purpose of this study is to make pre-service
chemistry teachers realize the inadequacies they had before the microteaching sessions in their
teaching skills and to make them notice the changes in these skills during the 14 weeks by using
different teaching methods in Special Teaching Methods-Il course. The skills which were examined in
this study were communication skills performance, illustrated talk performance, and process skill lesson
performance. Since Special Teaching Methods-Il course which takes place teacher training programs
contains the first teaching experience of pre-service teachers. Also this course covers use of learning and
teaching strategies, preparation and use of teaching materials, and recognition of learning and teaching
environment. Because of these reasons, this course is thought to be very important in terms of pre-
service teachers’ trainings (Erokten & Durkan, 2009).

Method
Research Design

The one-group pretest-posttest design was used in this study. In this design, a single group is measured
or observed before and after being exposed to a treatment (Fraenkel, Wallen & Hyun, 2012).

Participants

This study was conducted in a state university in Ankara, Turkey in 2009-2010 fall semesters. 31 5th
grade pre-service chemistry teachers were enrolled in the course. 19 of the pre-service teachers were
female and 12 of them were male. The participants were studying in a five-year chemistry teacher
training program at a faculty of education. The participants of this study were selected by using
convenience sampling method. Sometimes convenience samples are the only option a researcher has.
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At such times, a researcher may use this method, but the researcher needs to make a detailed
explanation of the sample (Fraenkel et al., 2012). In Turkey, chemistry teacher training program consists
of 10 semesters and Special Teaching Methods-I and School Experience-l courses are taken in the 8th
semester and Special Teaching Methods -Il and School Experience-ll courses are taken in the 9th
semester and Teaching Experience course is taken in the 10th semester. In the School Experience-l and Il
courses, pre-service teachers only make observations about teaching and learning process such as
teaching methods used by mentor teachers, a student in the classroom, lessons, classroom
management, use of textbooks and the questions asked by mentor teachers. Microteaching practice is
one of the activities that can be done by pre-service teachers in School Experience-l course. However,
the pre-service chemistry teachers in this study didn’t do this activity in School Experience-l course
because their mentors and school principals didn’t give permission for video camera. On the other hand,
pre-service teachers make teaching practice in the Teaching Experience course. Pre-service teachers
become aware of the characteristics of different teaching approaches, methods and techniques used in
chemistry teaching in Special Teaching Methods-I course and apply them in different chemistry topics in
Special Teaching Methods-Il course. The study was conducted in the course Special Teaching Methods-II
given in the 9th semester 4 hours per week.

Instrument

In this study, the questionnaire of Pauline (1993) was used by participants in evaluating themselves
and their friends after their microteaching sessions. The questionnaire consists of three rating scales.
These rating scales are communication skills performance rating scale, illustrated talk performance
rating scale and process skill lesson performance rating scale. The best method of giving feedback to the
students doing microteaching is through the use of rating scale checklists (Pauline, 1993). The original
language of the questionnaire is English. Firstly, the questionnaire translated into Turkish and was
checked by a Turkish language expert for language validity. After language validity was provided, the
questionnaire was examined by chemistry education experts for content validity. These experts were
chemistry educators who taught at undergraduate and graduate levels. The likert type questionnaire
consisting of 50 items with 5 options each was used to reveal the changes in participants’ skills. All items
in the questionnaire were scored as 0 for none, 1 for poor, 2 for average, 3 for good or 4 for very good.
In the checklist, communication skills performance consisted of 19 items, illustrated talk performance
consisted of 17 items and process skill lesson performance consisted of 14 items. The total score can be
obtained from the checklist ranges from 0 to 200. Sample items for the communication skills
performance checklist were “The teacher displayed good volume and tone.”, “The teacher displayed a
high degree of eye contact with students.”, “The teacher displayed an awareness of student’s needs.”
and “The teacher displayed wait-time after asking a question.” Sample items for the illustrated talk
performance checklist were “The teacher captured the students’ attention.”, “The teacher had all the
materials and equipment ready for use.” and “The teacher noted the lesson's ending/closure to
students.” Sample items for the process skill lesson performance checklist were “The teacher linked the
lesson to past and or future lesson(s).”, “The teacher taught to the lesson's objective(s).” and “The
teacher assessed students against the objective(s) which was/were taught.”

Research Procedure

In this study, conducted within Special Teaching Methods-Il course, microteaching applications were
done for 14 weeks. Participants were evaluated about teaching and communication skills more than the
content of the lesson in terms of communication skills, about presenting the lesson in terms of
illustrated talk performance and about basic process skills performance and high-level skills in terms of
process skill performance. Moreover, in evaluating themselves, their peers or while being evaluated by
the observers, participants used the questionnaire. Also, the participant who was lecturing presented
her/his self evaluation in written form. The spider web diagram was used by peers as a process
evaluation to enable them to notice visually their weak and strong points at the different stages
technique used in their first teachings. The research procedure was given in Table 1.
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Table 1.
Research Procedure.

Steps of research procedure

Formation of groups from participants

Deciding on teaching methods that used by groups

Preparation of lesson plans by participants and mentoring about lesson plans by researchers

First presentations by participants (recorded by camera)

Watching camera records in class and evaluations by researchers, observer and peers

Self-evaluation of participant who presents

Second presentations by participants (recorded by camera)

Watching camera records in class and evaluations by researchers, observer and peers

OV |IN(O|LN[BIW[IN (-

Self-evaluation of participant who presents

Ten groups were formed consisting of 2-4 each from the participants. Firstly, the groups staged the
teaching approach which they had chosen and by determining which technique they will use in each
stage they prepared a plan. The participants in each group used the same teaching method, but they
made their presentations individually in different topics. By this way, participants had a chance to see
the practice of ten different teaching methods from different persons. The participants who prepared
the plan asked for the feedback by negotiating with the researchers. After that, they presented these
lessons to the class in 10-15 minutes. The chemistry topics of participants’ microteaching practices were
physical and chemical changes, reaction rate, chemical equilibrium, factors affecting solubility, ideal gas
laws, separation of mixtures, particular structure of matter, acid strength, exothermic and endothermic
reactions and electrochemistry. During the presentation, peers provided feedback by preparing a spider
web which showed their strong and weak points at the stages of the chosen approach. The participants’
teaching time was recorded by a camera. Then, while the recorded lesson was being watched in the
classroom, the participant and her/his peers and researchers evaluated the lesson in accordance with
the questionnaire developed by Pauline (1993). After watching the records, the points that the
participant did well, the points in which she/he lagged behind, and how she/he could develop the lesson
for better, and his strong and weak points were discussed. The suggestions of the researchers and
her/his peers were asked for on these issues. Moreover, the participant was given opportunity to do
self-evaluation.

The researchers were both observers and evaluators during microteaching practices of participants.
They were in the class while participants were doing their teaching practices and criticized the teaching
practices of participants. Also researchers helped the participants when the participants asked for help
to overcome their shortcomings. For example, some of the participants had problems motivating
students to the course and asked for help. The researchers led these participants to give examples from
daily life, tell an interesting story, make role play about their chemistry topics. Also some of the
participants had problems about knowing possible misconceptions of students and asked for help about
this situation. The researchers led these participants to read books, articles and thesis about students’
common misconceptions in chemistry and later these participants discussed with researchers about the
reasons of these misconceptions and ways to overcome them. In addition to researchers’ assessments,
the observer evaluation in six different courses which were given by different participants was done by
six different experts except the researchers. Two of these experts did their doctorate in chemistry
education and four of them are doing their doctorate in chemistry education.

After the first teaching, the participant was given a week to plan the lesson again in accordance with
the criticisms and suggestions. During this one week period, the participant revised the lesson plan by
meeting with the researchers. Then, she/he taught the same lesson again in 10-15 minutes and the
teaching was recorded by the researchers. While watching the record again, the participant evaluated
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herself/himself and her/his peers and the researchers evaluated the participant by using the same
questionnaire. After watching the records, by asking the questions such as ‘What did the teacher do
better this time?’, ‘What were her/his shortcomings?’, and ‘How can she/he develop the lesson for
better?’” the feedback from the class was taken. At the end of the process, the participant made self-
evaluation as to weak and strong points in terms of communication skills performance, illustrated talk
performance, and process skill lesson performance in written form.

Data Analysis

In this study, the first and last teachings of each participant were evaluated through self assessment,
group assessment, peer assessment and researchers’ assessments. In the analysis of these data, Paired
Sample t-test was done using SPSS 15.0, because measurement of dependant variable were in interval
scale and the dependent variable was normally distributed (Biiylikoztirk, 2010). In the analysis of
observers’ assessments, Wilcoxon Signed Rank was used, because paired observations were
independent (Buyukoztlirk, 2010). Also, in the written feedback forms and self-evaluations, the
descriptive analysis was conducted.

While analyzing the data, for the consistency, six participants’ presentations in different teaching
approaches which were randomly selected were evaluated by the researchers and three chemistry
education experts. The consistency between the researchers’ and experts’ assessments was calculated
by using Kendall’s coefficient of concordance and was set as 0.78. After reaching an agreement for the
different views between the researchers and experts, the researchers continued the assessment
together.

Result

Pre-service Chemistry Teachers’ Communication Skills Performance, lllustrated Talk Performance, and
Process Skill Lesson Performance

According to the data obtained from this study, it is found that there has been an increase in
participants’ communication skills performance, illustrated talk performance, and process skill lesson
performance. Table 2 shows the results of Paired Sample T-Test of the participants in terms of teaching
experience skills.

Table 2.
Paired Sample T-Test of the Participants in terms of Teaching Experience Skills.
P t- —

Assessment Type ri{;fss N X SD df t p n2

Pre-test 30 146.17 19.43 -
-9. . 7

Self Assessment Post-test 30 176.47 1315 29 9.551 000 0.76
Pre-test 28 143.47 17.37 "

Group Assessment Post-test 78 176.73 10.03 27 -11.330 .000 0.83
Pre-test 31 135.30 13.58 "

Peer Assessment Post-test 31 164.65 12.18 30 -14.470 .000 0.87
Pre- 1 117. 214

Researcher Assessment re-test 3 20 3 30 -12.425 .000* 0.84

Post-test 31 163.06 22.41

*p<.05.

As seen in Table 2, it is found that there is a significant difference between pre-test and post-test
scores, as a result of students” whole skills, self assessment, group assessment, peer assessment and
researchers’ assessments (p<.05). Meanwhile the average mark of self assessment pre-test is 146.17
before the application, it is deducted that the average mark of self assessment post-test is 176.47 after
the application. Moreover, as the average mark of pre-application group assessment pre-test is 143.47,
the average mark of post-application group assessment post-test is 176.73. Whereas the average mark
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of pre-application peer assessment pre-test is 135.30, the average mark of post-application peer
assessment post-test is 164.65. In addition to these, as the average mark of pre-application researchers’
assessments pre-test is 117.90; the average mark of researchers’ assessments post-test is 163.06 after
the application. The indications, in terms of the skills that were examined, show that the microteaching
affected deeply the participants’ teaching experiences. It is clear that microteaching has an effect on
teachers’ communication, illustrated and process skills. In the considerations of microteaching
application results; it is ascertained that there is a progress in both verbal and nonverbal communication
skills of participants and in their attitudes during teaching and posing questions. When the post-
application data is examined, it is defined that teachers succeeded in drawing attention in the very
beginning of the course and including the students in the process actively by the discussion method.
Also, the diversity of materials used by participants during lessons was increased. It is ascertained that,
in terms of process skill lesson performance, teachers improved the skills such as realization of the
course in a way that the students attend the lesson actively, learn by questioning and searching out the
answer of the question on their own; also observe, categorize, operate and experiment during the
course.

Table 3.
The Results of Paired Sample T-Test in terms of Communication Skills Performance.
P - i
Assessment Type ri/eF;?St N X SD df t p n2
Pre-test 30 61.43 7.17 " 0.50
Self Assessment Post-test 30 6743 = 88 29 -5.346 .000* ——
Pre-test 28 60.87 5.83 0.74
- *
Group Assessment Post-test 58 6752 434 27 8.032 .000
Pre-test 31 56.82 4.84 0.76
- *
Peer Assessment Post-test 31 6291 435 30 9.881 .000
Pre-test 31 50.35 9.083 0.64
Researcher Assessment reses 30 -7.255 .000* ——

Post-test 31 62.06 9.164

*p<.05.

As seen in Table 3, it is procured that there is a significant difference between the pre-test and post-
test as a result of self assessment, group assessment, peer assessment and researchers’ assessments in
terms of communication skills (p<.05). Whereas the average mark of pre-application self assessment,
group assessment, peer assessment and researchers’ assessments pre-test are respectively, 61.43,
60.87, 56.82 and 50.35; the average marks of post-test are respectively 67.43, 67.52, 62.91 and 62.06.
The indications show that microteaching affected the participants to improve their communication skills
significantly.

Table 4.
The Results of Paired Sample T-Test in terms of Illustrated Skills.
P - _
Assessment Type ri/eF;?St N X SD df t p n2
Pre-test 30 46.10 8.36 "
Self Assessment Post-test 30 £9.03 444 29 -9.370 .000 0.75
Pre-test 28 44.86 8.08
- *
Group Assessment Post-test 58 60.05 348 27 10.398 .000 0.80
Pre-test 31 42.53 5.35
- *
Peer Assessment Post-test 31 55 83 253 30 14.814 .000 0.88
Pre-test 31 36.19 8.34
-12. .000* .
Researcher Assessment Post-test 31 554 270 30 463 000 0.84
*p<.05.
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As seen in Table 4, it’s procured that there is a significant difference between the pre-test and post-
test as a result of self assessment, group assessment, peer assessment and researchers’ assessments in
terms of illustrated skills (p<.05). Whereas the average mark of pre-application self assessment, group
assessment, peer assessment and researchers’ assessments pre-test in terms of illustrated skills, are
respectively 46.10, 44.86, 42.53 and 36.19; the average marks of post-test are respectively 59.93, 60.05,
55.83 and 55.54. The acquired data shows that microteaching is effective on improving the illustrated
skills.

Table 5.
The Results of Paired Sample T-Test in terms of Process Skills Lesson Performance.
P t- —
Assessment Type riéi(:s N X SD df t p n2
Pre-test 30 38.63 6.17 "
Self Assessment Post-test 30 29.10 3.82 29 -9.925 .000 0.77
Pre-test 28 37.74 5.42 "
Group Assessment Post-test 58 2915 309 27 -11.062 .000 0.82
Pre-test 31 35.95 4.04
- *
Peer Assessment Post-test 31 4597 365 30 14.472 .000 0.87
Pre-test 31 31.35 6.23
- *
Researcher Assessment Post-test 31 4545 6.57 30 13.742 .000 0.86
*p<.05.

As seen in Table 5, it’s procured that there is a significant difference between the pre-test and post-
test as a result of self assessment, group assessment, peer assessment and researchers’ assessments in
terms of students’ process skills (p<.05). When the average marks of pre-application self assessment,
group assessment, peer assessment and researchers’ assessments pre-test are respectively 38.63, 37.74,
35.95 and 31.35; the average post-test marks are respectively 49.10, 49.15, 45.92 and 45.45. The
acquired data shows that microteaching is effective on improving the process skills.

Table 6.
Observer Assessment-The Results of Wilcoxon Signed Rank Test.
Teaching Experience Pre-Post Mean Sum of
N z p
test rank ranks
Negative
N . 0 .00 .00
osttive 12 6.50 78.00
Ranks
E:flf:'ve 0 .00 00
Illustrated Talk Performance Positive -3.061 .002*
12 6.50 78.00
Ranks
Negative
. 1 1.00 1.00
s e
osttive 11 7.00 77.00
Ranks

*. depends on negative order

Table 6 shows the results of the observer’s assessment in terms of teaching skills of the pre-service
teachers. According to these results, there is a statistically significant improvement in communication
skills performance, illustrated talk performance, and process skill lesson performance after the
microteaching.
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Pre-service Chemistry Teachers’ Self-Evaluations about Microteaching Applications

Table 7 shows the results of self-evaluations of participants. The data gained from the written self-
evaluations of the participants after the first and the last teachings were grouped in nine topics.

Table 7.
The Self-Evaluations by the Participants.
Self-evaluation topics Pre % Post %
Adequate Inadequate None Adequate Inadequate None
1 Aware of the goal? 85.19 11.11 3.7 100 0.00 0.00
2 Aware of whether to manipulate 18.52 81.48 0.00 75.0 25.00 0.00
the process most properly or
fail?
3 Assert the goal? 25.93 74.07 0.00 71.43 28.57 0.00
4 Aware of whether accomplish 59.26 40.74 0.00 89.29 10.71 0.00
his/her goal?
5 Assert the necessities of the 37.04 62.96 0.00 78.57 21.43 0.00
teaching approach?
6 Good at time-management? 14.82 81.48 3.70 78.57 21.43 0.00
7 Give and take feedback during 11.12 44.44 44.44 60.71 39.29 0.00
the lesson
8 Summarize the lesson 0.00 22.22 77.78 64.29 35.71 0.00
9 Assessment (using both the 25.92 37.04 37.04 82.14 17.86 0.00

traditional and the alternative
assessment techniques)

When the results of self-evaluation related to the students’ first presentations are examined in Table
7, it is certain that there is deficiency in some skills such as evaluation of the lesson, summing up the
lesson, time management, asserting the goal. Observations during the lesson show that the participants
are aware of the goals and that they know the steps of the teaching methods/approaches but have
some difficulties in application especially to motivate, give feedbacks, evaluate and summarize the
lesson. However, it is obvious that there are significant differences when the results of the self-
evaluation related to the second presentations are examined. The skills such as summarizing the lesson,
evaluating, using alternative evaluation techniques, giving and taking feedback during the lesson
(increasing the communication) and managing the time effectively, improved greatly. While in the first
presentations participants used only the traditional evaluation techniques (multiple choice, open ended
questions), in the second presentations participants used both the traditional and the alternative
evaluation techniques (puzzle, diagnostic tree and mind map) during and after the lesson.

Moreover, after first and last teachings the participants were asked for writing about 1) especially
what they did well, 2) in which situations they could not help, 3) how they can improve the lesson, 4) a
high school student is capable of understanding that lesson, for their feedback forms.

The analysis gained from the participants for the first question was like this: Whereas in the first
presentations it is written that the best thing done is application of the teaching model/technique well
(38.5%), in the second presentation the best things done are application of the teaching approaches
(54.8%), motivating to join the lesson (90.3%), using material/models (96.8%), using both traditional and
the alternative evaluation techniques and testing if the students know the most common
misconceptions (96.8%), summing up the lesson (93.5%), associating with the daily life (96.8%). For
example, one of the participants stated her views for her second presentation: “I think | use the 5E
learning cycle as needed. | followed the steps of cycle...”. Another participant stated his views after his
second presentation: “I implemented argumentation. | believe that | have used the steps of
argumentation well. | think it is better than my first presentation...”.
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For the second question (in which situations they could not help), they stated that for their first
presentation they could not help using models (90.3%), asserting the wrong terms (93.5%), evaluating
and summing up the lesson (29%), applying the teaching model/technique well (67.7%), giving enough
time to students for the hypothesis construction (16.1%), drawing the attention of the students enough
(16.1%), making the students join the lesson (80.6%), giving the worksheets (19.4%), managing the
classroom (12.9%). For example, following statement shows one of the participants stated the problem
for her first presentation, “I applied cooperative learning method for the first time, so there were
deficiencies in implementing the method... | have not been able to apply what | want exactly”. Another
participant stated her views: “I felt that | could not draw the attention of the students enough...”. And for
their second presentations it is observed that the participants overcame the deficiencies seen in the first
one.

For the third question, they stated that participants can improve the lesson by controlling the
excitement (87.1%), managing the time (96.8%), using models (87.1%), applying the teaching model well
(83.9%), making the students communicate and join the lesson (29%), evaluating and summing up the
lesson (32.2%). One of the participants stated this situation, “The biggest obstacle to reach my target
was my excitement... | could be better next time...”. Another participant explained his views: “I did not
enough time for evaluating students, because | could not use time effectively. In my second presentation,
I will use time more effective and try to apply teaching method well”. However, for their second
presentations, participants overcame most of the deficiencies seen in the first presentation. One of the
participants stated her views after her second presentation: “I realized what should | do and what not to
do when | became a teacher through microteaching...”. Also, it is showed that after second
presentations, there is more advice such as using different types of questions in different cognitive
levels, better associating with the daily life, giving longer periods of time when developing a hypothesis
about the problem issues in students’ minds, using common alternative terms to give examples that
cause dilemmas in students’ minds.

For the last question (a high school student is capable of understanding that lesson), while 45.2% of
the participants stated that the high school students cannot understand the lesson taught by this
teaching method for their first presentations, on the other hand 93.5% the participants expressed that
the lesson can be understood by the high school students in the second presentations.

When the effect of microteaching on chemistry teaching practice was examined in this study, it was
observed that participants did not have enough preparation about the chemistry topics that they were
going to teach in the first teaching; most of them gave the instruction keeping the lecture notes on hand
and reading them. Also, the handling of subject was very superficial. In the second teaching practice,
they did not keep the lecture notes on hand and rely on them less. Moreover, the handling of the
subject was more detailed. Furthermore, in the first practice teaching, participants have less chemistry
subject matter knowledge compared to their second practice teaching. Moreover science process skills
such as making observation, drawing graphs, data recording, and data interpretation were more
integrated in the second teaching practices of the participants. They emphasized the relationship
between chemistry and daily life more and asked their students to interpret daily life situations in their
second teaching practices.

While participants did not use both the name of the compounds according to the International
Union of Pure and Applied Chemistry (IUPAC) rules and their widespread names in their first teachings,
they used either of them in their second practice teaching. For example, they said “nitrogen hydrogen
three” or “NH three” for NH; in the first teaching practice, but in the second one they named NH; as
“Ammonia” or “Azane”. In addition, in their first teachings, participants used expressions which may
cause misconceptions, like “physical changes are reversible, chemical changes are irreversible”,
“chemical properties are related to the internal structure of matter, physical properties are related to
the external structure of matter”, “neutrons hit and swallow by uranium”. However, these kind of
expressions disappeared in the second teachings and they started to warn their students about common
misconceptions in the literature. For example, one of the participants stressed the differences between
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dynamic and static equilibrium by explaining rope dancer’s equilibrium. In addition, when writing the
equation of a chemical reaction participant did not write the states of matters or balanced the chemical
equation. They used letters A, B or C instead of using the formulas of real chemicals in their first
teachings, but these deficiencies was not detected in their second teachings. In addition, it was
observed that participants’ instructions did not include the microscopic nature of chemistry in the first
teachings; however, in their second teachings they emphasize the sub-microscopic structure of
chemistry either verbally or by using drawings.

Finally, regarding these results, it is observed that the participants realized the deficiencies in their
teaching skills and chemistry teaching practice and overcame them in their second teachings with the
help of microteaching technique thanks to the researchers’ and peers’ feedbacks. In addition, it is
observed that there have been improvements in terms of applying teaching models to their instruction,
using different assessment techniques, being aware of students’ alternative conceptions and managing
the classroom during the process.

Discussion & Conclusion

The aim of this research was to examine the effect of microteaching to the pre-service chemistry
teachers’ teaching experience (communication skills performance, illustrated talk performance, and
process skill lesson performance). Microteaching gives an opportunity to the pre-service teachers to
apply their teaching skills effectively. Thanks to this technique, the pre-service teachers encounter an
atmosphere in which they improve their teaching skills by making use of the reflections of their mistakes
(Amobi, 2005). In consideration of the data obtained from the research, it can be stated that
microteaching is beneficial for improving the skills such as communication skills performance, illustrated
talk performance, and process skill lesson performance. It is thought that the critics made by
researchers and pre-service chemistry teachers’ peers and observing their peers’ teaching practices
during microteaching process developed the pre-service chemistry teachers’ awareness of their
shortcomings. Then they tried to overcome their shortcomings by asking for help from researchers,
doing some research on these shortcomings, learning from the critics made for their peers’ teaching
practices. It can be said that views from different sources about participants’ teaching practice have
influenced the development of pre-service chemistry teachers’ teaching skills. The teacher roles
undertaken by pre-service chemistry teachers help them to see their shortcomings which they didn’t
notice before. They didn’t notice these shortcomings before, because they were students until the
microteaching practices in Special Teaching Methods-Il course. After microteaching practices they
started to see themselves as teachers and criticize their peers looking through the window of a teacher.

As a result of the research, it is ascertained that microteaching helped the participants to improve
their communication skills, make the students join the lesson, keep the students’ interests alive and join
the students in the process actively. It can be concluded that microteaching applications have a positive
effect on improving student-related teaching skills of participants. It is thought that participants were
more teacher-centered while they were planning their first presentations and therefore they did not
focus on factors related to students. But through the effect of microteaching, they may have realized
that these factors and begun to incorporate students to their teachings. Moreover, the results show that
microteaching helped the development of the participants in some cases such as applying the teaching
methods, using the evaluation techniques, motivating the students, managing the time effectively,
associating the lesson with the daily life. These results of this research are parallel with the studies of
Fernandez (2005), Mergler and Tangen (2010), Pauline (1993), and Sevim (2013).

At the end of the study, it is ascertained that there is an increase in pre-service chemistry teachers’
process skill lesson performance intended for their performance during the lesson. In consideration of
the data acquired from the self-evaluation forms of the participants; it is an incontestable reality that
there is a significant difference between the first and the second presentations in terms of the skills
intended for the course of the lesson. These findings have great similarities with the findings of Benton-
Kupper (2001), which mean microteaching is beneficial for the processes of planning and applying the
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lesson. Moreover, the results revealed from self-evaluations of pre-service chemistry teachers show that
participant encountered more problems in their first presentations, but in their second presentations
they began to solve the problems they encounter and became more confident about teaching. It is
thought that the awareness of them about their teaching is increased, because they have a chance to
watch themselves while teaching. They began to think as a teacher and teach lesson more
understandable for students. These results are similar with the studies of Cinici (2016), Karatas and
Cengiz (2013).

Changing vision of the education system requires us to ensure that pre-service teachers have
necessary pedagogical content knowledge and skills to be good teachers (Ravitch, 2007). Microteaching
can be used to improve pre-service teachers’ content knowledge, pedagogical content knowledge,
general and personal teaching skills in teacher training programs (Klinzing & Floden, 1991; Molina et al.,
2011). The results of this study revealed that pre-service chemistry teachers became more aware of
their shortcomings about chemistry and overcame these shortcomings via microteaching practices
made in Special Teaching Methods-Il course. It was found out that pre-service chemistry teachers
improved their knowledge about chemistry topics, emphasized the relationship between chemistry and
daily life more, became more aware of students’ misconceptions and warned their students about
common misconceptions in the literature, named of compounds according to IUPAC rules or widespread
names, integrated science process skills in lessons more. Most of pre-service teachers have problems
with content knowledge that they are going to teach in a conceptually rich or accurate manner (Gess-
Newsome, 1999). Because of this reason, it is thought that pre-service chemistry teachers in this study
had some challenges about chemistry knowledge. However, it was determined that pre-service
chemistry teachers started to speak the language of chemistry due to microteaching. It is thought that
microteaching practices provide an opportunity for pre-service chemistry teachers to inquiry themselves
and realize their deficiencies about their content knowledge.

The goal of teacher education programs is to train effective and reflective teachers. Microteaching
makes a big contribution to the development and enhancement of effective and reflective teachers and
offers an opportunity to pre-service teachers to get essential training. Moreover, it helps pre-service
teachers to be aware of what kind of a teacher they would like to be (Amobi & Irwin, 2009; Bell, 2007;
Benton-Kupper, 2001). There are several proofs that microteaching is an influential method which can
be used to improve necessary teaching skills for an effective teaching life and carry out a critical analysis
about their personal teaching styles (Amobi & Irwin, 2009; Lu, Tsai & Hong, 2008). Microteaching is a
pedagogical approach so as to make studies about the pre-service teachers’ courses, keep tracks of pre-
service teachers’ progress and teach (Fernandez, 2010). Therefore, using microteaching which benefits
pre-service teachers’ teaching skills in teacher education programs and doing more studies which
focuses on pre-service teachers’ professional development are advised. Additionally for the future
studies, it is thought that it will be useful to observe and compare the courses which are shaped by
microteaching and traditional educational programs so as to confirm how microteaching was
transferred to the teaching experiences. The future studies on microteaching will help the educators to
comprehend pre-service teachers’ experiences during the career development process (Fernandez,
2005). In this study, pre-service chemistry teachers did their presentations twice during microteaching
applications. For future studies, it is recommended that pre-service teachers should do more
presentations during microteaching and by this way; the amount of change in awareness of teaching
skills may be examined. Moreover, it is recommended that there should be more researches about
microteaching applications at different stages or courses of teacher training programs. Especially
microteaching practices made in Special Teaching Methods-Il course which contains the first teaching
experiences of pre-service teachers are considered to be helpful to prepare them better for teaching
profession. Moreover, microteaching practices in Teaching Experience course which consists of students
in real classrooms may be more helpful to pre-service teaches. Thus, pre-service teachers will be offered
a chance to put the theoretical knowledge into practice and realize their mistakes and correct them.
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Tiirkge Siirimui

Girisg

Ogrencilere verdigimiz egitimin kalitesi, 6gretmenlerimizin niteligine baglidir (Singh & Sharma, 2004).
Ogretmenlerimizin niteligi ise dgretmen egitiminin niteligine baghdir. Gegen 10 yillik siireler boyunca
o6gretmen egitimi programlarinda ¢ok cesitli aktiviteler, etkinlikler ve stratejiler kullaniimistir. Bunlardan
bazilari gelip gegici olurken mikrodgretim igerikli olanlar, 6gretmen egitimi programlarinda 21. ylzyilda
hala giiclii ve canli bir sekilde yer almaktadir (Benton-Kupper, 2001). Ogretmen adaylarina 6gretimin ne
anlama geldigi, etkili 6gretim becerileri gelistirmeleri ve 6grencilerine nasil daha faydal olabilecekleri
konularinda yardimci olabilecek en etkili yollardan biri mikrodgretimdir. Glinkii mikrodgretim teknigi
o6gretmen adaylarina derslerde gérdikleri teorik bilgileri uygulama firsati vermektedir. Ayrica, 6gretim
becerilerini, teorik bilgilerini ve 06gretim stratejilerini harmanlamalarina olanak saglamaktadir.
Mikroogretim Ogretim faaliyetleriyle olduk¢a yakindan iliskilidir ve 6gretmen egitimi icin de 6nemli bir
tekniktir (Ambusaidi & Al-Balushi, 2012; Amobi & Irwin, 2009; Bell, 2007).

Mikrodgretim, 1960’ yillarda Stanford Universitesi 6gretmen egitimi programinda gelistirilmis ve
dgrenci sayisinin az oldugu bir sinif ortaminda uygulanmistir (Allen, 1966). Stanford Universitesi’nde
kullanilan mikro6gretim donglisi; plan yapma, ders anlatma, gdzlemleme ve elestirilerde bulunma, dersi
tekrar planlama, dersi tekrar anlatma, tekrar elestirilerde bulunma ve yorum yapma basamaklarindan
olusmaktadir (Brown, 1975; Pauline, 1993). 1960’lardan bu yana zaman igerisinde mikro6gretim
uygulamalarina donit formlari ve derslerin video ile kayit altina alinmasi gibi gesitli bilesenler eklenmis
ve bazi degisiklikler yapilmistir. Ancak genel felsefesi ayni kalmistir (Benton-Kupper, 2001). Ogretmen
egitiminde sikhkla kullanilan mikrodgretim uygulamalari 6gretmen adaylarinin kendi uygulamalari
hakkinda bir 6gretmen gibi dlstinmelerini saglamakta ve kendilerini elestirmeleri igin onlari
cesaretlendirmektedir (Donelly & Fitzmaurice, 2011).

Zaman ve mekan acisindan kigultilmis gergek bir 68renme ortamina karsilik gelen mikro6gretim,
o6gretmen adaylarina bir sinif ortaminda deneme yapma ve performansi ile ilgili olarak donit alma firsati
saglamaktadir. Ogretmen egitimi programlarinda bu teknigin kullanilmasi 6gretmen adaylarinin etkili
ogretmenler olarak yetismesine yardimci olmaktadir (Benton-Kupper, 2001; Kpanja, 2001). Bu teknik
sayesinde Ogretmen adaylari hem 06grenci hem de 6gretmen rollerini Ustlenerek farkli 6gretim
uygulamalarini deneyimleme sansina sahip olmakta ve gercek bir 6gretmen olmaya hazir hale
gelmektedirler (Hu, 2008). Ayrica sirecin kaydedilmesi dersten sonra 6zdegerlendirme yapmalari igin
dgretmen adaylarina firsat saglamaktadir. Ogretmen adaylari kendi derslerini ve akranlarinin derslerini
gozlemleyerek 6gretim becerilerini ve kendilerine olan giivenlerini gelistirebilirler ve onlar igin karmasik
olan 6gretim siirecinde teori ile uygulama arasinda bir kdpri kurabilirler. Bu alanda yapilan galismalar
o6gretmen egitiminde mikrodgretim tekniginin kullaniimasinin bir avantaj oldugunu ve bu teknigin
ogretmen egitimi icin ©6nemli bir 6ge oldugunu ortaya koymaktadir (Benton-Kupper, 2001;
Subramaniam, 2006).

Bir 6gretmen adayi géreve baslamadan Once yeterli tecriibeye sahip olabilecek sekilde, uygulamaya
yonelik egitim gormemisse; karsisina c¢ikabilecek tim zorluklarla 6gretmen oldugunda dogrudan yiiz
ylize gelmek zorunda kalmaktadir. Bu 6gretmen adayi, 6gretmen olup sinifa girdiginde titreyen
bacaklarla, kalp ¢arpintisi ile kendini derin sularda yiiziiyor gibi hissederek egitim vermek zorunda
kalmaktadir (Singh & Sharma, 2004). Mikrodgretim teknigi 6gretmen adaylarinin sinif ortaminda
karsilasabilecekleri gligliklerin ve sorunlarin ortadan kaldirilmasina yardimci olurken; ayni zamanda
dgretmen adaylarinin 6zgiivenlerinin artmasina da olanak saglamaktadir (Brown, 1975). Ogretmen
adaylarinin 6gretmenlik becerileri ile ilgili goreve baslamadan dénce 6gretmen adaylari hakkinda ipuglari
elde etmek icin mikrodgretim kullanilabilir. Bu teknik 6gretmen adayinin performansinin gelisimi igin bir
onceki ders anlatimina gore bir sonraki ders anlatimindaki gelismenin etkili bir sekilde gorilebilecegi bir
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unsurdur. Ogretme-tekrar 6gretme yaklasimi kullanilarak; 6gretim becerileri daha iyi degerlendirilebilir,
elestiriler ve oneriler alinabilir. Tekrar 6gretimde 6gretmen adayl Ogrencilerden gelen donitler ve
tepkiler dogrultusunda dersine yeni fikirlerle ve metotlarla devam edebilir. Mikro6gretimde 6gretmen
sinirl sayidaki 6grenci grubu ile farkli 6grenme-6gretme stratejilerini deneyebilir (Allen, 1966; Arsal,
2014; Bell, 2007; Benton-Kupper, 2001). Boylece ¢ok fazla zaman harcamadan yeni metotlari denemis ve
dgrencilerden déniit almis olacaktir. Ogretmen adaylarinin sunumundan sonra neyi iyi yaptigi ve hangi
durumlari nasil daha iyi yapabilecegi gibi bir dénit almasi 6gretim siirecini yeniden yapilandirmasina
yardimci olur (Allen, 1966; Gee, 1992).

Diger taraftan, mikro6gretimin olasi negatif etkileri tizerindeki tartismalar da hala devam etmektedir.
Mikroogretim ile ilgili yapilan elestiriler, kontrolli sinif ortami nedeniyle 6gretmen adaylarinin gercek
sinif ortamindaki problemlerle basa ¢ikamayacaklari lizerinde yogunlasmaktadir (Cakir & Aksan, 1992).
Ayrica akranlarin veya gozlemcinin elestirileri ve video kameradan kaynaklanan heyecan da
mikro6gretimin dezavantajlari olarak bilinmektedir (Erokten & Durkan, 2009). Buna ragmen sinif
ortaminin olusturulamadig durumlarda mikroogretim 6gretmen adaylarinin egitimini daha kolay bir hale
getirmektedir (Bakir, 2014). Mikro6gretime, 6gretmen adaylarinin kisiligini bir gecede degistirebilecek
veya siniflarda karsilasabilecekleri biitin problemleri ¢ozebilecek bir teknik olarak bakmamak
gerekmektedir (Brown, 1975). Mikro6gretim 6gretmen adaylarinin 6nbilgileri ve siireg icinde gelisen bilgi
ve deneyimleri dogrultusunda yeni baglantilar kurduklari, alan bilgilerini ve pedagojik alan bilgilerini
gelistirmede onlara yardimci olan bir siirectir. Ogretmen adaylarina, akranlari ve uzmanlar arasinda, hata
yapma ve bu hatalar lizerinde konusma firsati saglayan bir deneyimdir (Fernandez, 2005). Mikro6gretim
uygulamalari 6gretmen adaylarinin zayif ve glcli yonleri ile ilgili pozitif duygular kazanmalarini
saglamaktadir. Bu uygulamalar sonucunda Ogretmen adaylari; 6grencileri derse motive edebilme,
O6grenci seviyesine uygun davranabilme, 6grencilerin dislincelerine yon verebilme, uygun metotlar
kullanabilme, dikkatini toplayabilme ve heyecani ile basa ¢ikabilme konularinda kendilerini daha yeterli
hissetmektedir (Can, 2009).

Alanyazindaki ¢alismalar mikrodgretimin 6gretmen adaylarinda, bir 6gretmende olmasi beklenen
davranislari arttirmada, alan bilgisini ve pedagojik alan bilgisini gelistirmede, teori ve uygulama arasinda
baglanti kurmay! saglamada, kaygl dizeylerini azaltmada 6nemli bir rol oynadigini géstermektedir
(Benton- Kupper, 2001; Darling-Hammond, Hammerness, Grossman, Rust & Shulman, 2005; Fernandez,
2005; Fernandez & Robinson, 2006; Kpanja, 2001; Mergler & Tangen, 2010; Molina, Fernandez & Nisbet,
2011; Pauline, 1993). Ornegin, Moline vd. (2011) mikrodgretimin ilkégretim matematik dgretmen
adaylarinin alan bilgisi ve pedagojik alan bilgisi tizerindeki etkisini inceledigi ¢alismada; mikro6gretimin
ogretmen adaylarinin alan bilgisi ve pedagojik alan bilgisini derinlestirmede etkili oldugu tespit
edilmistir. Fernandez (2010) matematik 6gretmen adaylari ile yaratttgi calismada mikro6gretimin konu
alan bilgisini ve konu alanini 6gretmede farkli 6gretim stratejileri kullanma becerilerini gelistirdigini
belirlemistir. Mergler ve Tangen (2010) 6gretmen adayi yeterlilikleri tizerinde mikroogretim kullaniminin
etkisini incelemislerdir. Mikro6gretimin 6gretmen adaylarinin 6gretim bilgisi ve 6gretmenlik meslegine
hazir bulunuslugu agisindan yeterlilik inanglari Gzerinde olumlu bir etkisi oldugunu tespit etmislerdir.
Fernandez (2005) mikro6gretimi kullanarak 36 matematik 68retmen adayi ile yuruttigu calismada
mikrodgretimin 6gretmen adaylarinin, baskalarinin derslerini de analiz ederek, teori ile uygulama
arasinda bir bag kurmasinda ve konu alan bilgisini gelistirmede yardimci oldugu sonucuna ulagmistir.
Ogretmen adaylarinin dersi planlamasi, 6gretim yapmasi, dgretimle ilgili yorumlar almasi ve tekrar dersi
planlamasiyla ilgili olan mikro6gretim calismalarinin bir sonucu olarak; Benton-Kupper (2001), Fernandez
ve Robinson (2006) 6gretmen adaylarinin mikro6gretimi zaman harcamaya deger faydali bir 6gretim
deneyimi olarak tanimladiklarini belirtmislerdir. Ayrica 6gretmen adaylari akranlarindan gelen doénutlerin
kendi 6gretim metotlari lizerinde oldukga olumlu katkisi oldugunu ve akranlarinin dersleri boyunca farkli
ogretim metotlarini goézlemleme ve 6grenme sansini bulduklarini belirtmislerdir. Kpanja (2001) ise
mikro6gretim kullaniminin 6gretmen adaylarinin 6gretim becerilerini dnemli dl¢lide gelistirmede etkili
oldugunu belirtmistir. Benzer bir sekilde, Pauline (1993) mikroGgretimin, 0gretim becerilerini
gelistirmede basarili bir sekilde kullanilabilecek bir teknik oldugunu ve c¢alismasindaki 6gretmenlerin
%91’inin mikrodgretimi faydali veya ¢ok faydali olarak gérdiklerini tespit etmistir. Bakir (2014) fen bilgisi
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ogretmen adaylariyla yarattiglu calismada mikro6gretimin 6gretim becerileri (izerindeki etkisini
incelemistir. Mikro6gretimin zaman yonetimi, planlama, etkili iletisim, sinif yénetimi gibi 6gretim
becerileri lizerinde anlamli bir etkisi oldugunu belirlemistir. Cinici (2016) mikro6gretimin fen bilgisi
O0gretmen adaylarinin ozyeterlilik inanglari Gzerindeki etkisini arastirmigtir. Calismada fen bilgisi
o6gretmen adaylarinin 6zyeterlilik inanglarini gelistirmede mikrodgretimin destekleyici bir ara¢ oldugu
belirlenmistir. Karatas ve Cengiz (2016) kimya 6gretmen adaylarinin mikrodgretim deneyimleriyle ilgili
goruslerini incelemislerdir. Calisma sonucunda, kimya 6gretmen adaylarinin ilk anlatimlarinda zaman
yonetimi, planlama, kazanimlari belirleme agisindan problemler yasadiklarini belirtikleri tespit edilmistir.
Ayrica kimya Ogretmen adaylari 6gretimle ilgili pek ¢ok acidan kendilerini degerlendirmede
mikrodgretim metodunun kendilerine yardimci oldugunu belirtmislerdir.

Ogretmen adaylarinin  mesleki gelisimleri (izerinde mikrodgretim deneyimlerinin  etkisini
derinlemesine inceleyen c¢alismalar, mikro6gretimin 6gretmen egitim programlarindaki potansiyel
roliinii gelistirme acgisindan oldukca 6nem tasimaktadir (He & Yan, 2011). Ogretmen adaylarina
o6gretimin ne anlama geldigi ve 6grencilerine nasil daha faydal olabilecekleri konusunda yardimci
olabilecek en etkili yollardan biri mikro6gretim olmasina ragmen, mikro6gretimin ne anlama geldigi
konusu arastirmacilar tarafindan yeterince incelenmemistir (Bell, 2007). Ancak 06gretmenin
yasayabilecegi zorluklarin (stesinden gelinebilmesi ve 6gretmen adaylarinin 6gretim becerilerinin
gelistirilebilmesi amaciyla, daha iyi 6gretmenler yetistirebilmek adina, gelismekte olan 6gretmen kimligi
Uzerinde olumlu etkisi olan mikrodgretim teknigine O6gretmen egitim programlarinda yer verilmesi
gerektigi kacinilmaz bir gercek olarak karsimiza ¢ikmaktadir (Bell, 2007; Brown, 1975; Mergler & Tangen,
2010; Singh & Sharma, 2004).

Alanyazindaki c¢alismalar incelendiginde, Ogretmen adaylarinin mikrodgretimle ilgili goérusleri
(Canbazoglu Bilici & Yamak, 2014; Demirbas & Afacan, 2013; Girblizoglu Yalmanci & Aydin, 2014,
Karatas & Cengiz, 2016; Sevim, 2013), 6gretmen adaylarinin sinif yonetimi tutum ve inanglarina
mikroGgretimin etkisi (Arsal, 2014), 6gretmen adaylarinin 6gretim becerilerine mikrodgretimin etkisi
(Bakir, 2014), mikro6gretimin 6gretmen adaylarinin konusma becerisine etkisi (Bulut, Agik, & Ciftci,
2016), 6gretmen adaylarinin 6zyeterliliklerine mikro6gretimin etkisi (Cinici, 2016), mikroogretimin
o6gretmen adaylarinin bilgilerine etkisi (Fernandez, 2010; Molina et al., 2011), 6gretmen adaylarinin
tutum ve davranislarina mikrodgretimin etkisi (Uzun, Keles, & Saglam, 2013) gibi farkli baglamlarla ilgili
calismalarin yapildigi gorilmektedir. Bu calismada Ozel 6gretim yontemleri-ll dersi baglaminda
mikrodgretim uygulamalarinin iletisim becerileri performansi, gésterim ve sunum performansi ve dersle
ilgili stire¢ becerisi performansi lizerindeki etkisi incelendi ve bu ¢alisma 14 hafta boyunca kimya
ogretmen adaylariyla yirattldid. Ayrica kimya 6gretmen adaylarinin mikrodgretim uygulamalari
o6zdegerlendirme, grup degerlendirme, akran degerlendirme, gézlemci ve arastirmaci degerlendirmeleri
yapilarak incelendi. Boylece kimya 6gretmen adaylarinin mikro6gretim uygulamalarinin farkli bakis
acilarindan degerlendirilmesi saglandi. Bu ¢alismada asagidaki arastirma sorularina cevap arandi:

e Kimya Ogretmen adaylarinin iletisim becerileri performansi, gosterim ve sunum
performansi ve dersle ilgili sireg becerisi performansina mikrodgretimin etkisi nasildir?

e  Mikrodgretim boyunca kimya 6gretmen adaylarinin 6zdegerlendirmeleri nasildir?

Yontem
Arastirma Deseni

Bu calismada tek grup 6n test-son test deseni kullanildi. Bu desende, tek bir grup igin bir miidahaleden
once ve sonra bir 6lciim veya goézlem yapilmaktadir (Fraenkel, Wallen & Hyun, 2012).

Katilimcilar
Bu calisma Ankara’daki bir devlet (iniversitesinde 2009-2010 egitim 6gretim yili gliz doneminde

gerceklestirildi. Calismaya besinci sinifta 6grenim goéren, 19°'u kiz ve 12’si erkek toplam 31 kimya
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o6gretmen adayi katildi. Katiimcilar bir egitim fakiltesinin bes yillik kimya egitimi programinda 6grenim
gormekteydi. Calismanin katilimcilari uygun 6érnekleme yontemi ile secildi. Uygun 6rnekleme bazen
arastirmacilarin sahip oldugu tek segenek olabilir. Bu durumda arastirmaci bu yontemi kullanabilir, ancak
arastirmacinin érneklemi detayh bir sekilde agiklamasi gerekmektedir (Fraenkel et al., 2012). Calismanin
ylratuldigt donemde Tirkiye’de kimya 6gretmenligi programi 10 yariyildan olusmaktadir ve oOzel
ogretim yontemleri-l ve okul deneyimi-I dersleri 8. yariyilda, 6zel 6gretim yontemleri-ll ve okul deneyimi-
Il dersleri 9. yariyilda, Ogretmenlik Uygulamasi dersi ise 10. yariyilda alinmaktadir. Okul deneyimi-I ve Il
derslerinde 6gretmen adaylari, danisman 6gretmen tarafindan kullanilan 6gretim metotlari, siniftaki bir
0grenci, sinif yonetimi, ders kitaplarinin kullanimi, danisman 6gretmen tarafindan sorulan sorular gibi
0grenme ve Ogretme siregleriyle ilgili sadece gozlemler yapmaktadirlar. Mikrodgretim uygulamasi
O0gretmen adaylari tarafindan okul deneyimi-I dersi kapsaminda yapilabilecek bir aktivitedir. Ancak
danisman 6gretmenler ve okul yoneticileri video kamera igin izin vermedikleri icin bu ¢alismadaki kimya
dgretmen adaylari okul deneyimi-I dersinde bu aktiviteyi yapmamuslardir. Ogretmenlik uygulamasi dersi
kapsaminda ise dgretmen adaylari 6gretim uygulamalari yapmaktadir. Ogretmen adaylari 6zel &gretim
yontemleri-I dersinde kimya Ogretiminde kullanilan farkli 6gretim yaklasimlarinin, metotlarinin ve
tekniklerinin 6zelliklerinin farkina varmakta ve bunlari 6zel 6gretim yontemleri-1l dersinde farkli kimya
konularina uygulamaktadirlar. Bu galisma 9. yariyilda verilen haftada dort saatlik 6zel Ogretim
yontemleri-1l dersinde yuratulda.

Kullanilan Veri Toplama Araglari

Bu calismada katiimcilarin kendilerini ve arkadaslarini degerlendirmesinde Pauline (1993) tarafindan
gelistirilen anket kullanildi. Anket, katihmcilariniletisim becerileri performansi, gosterim ve sunum
performansi ve dersle ilgili sire¢ becerisi performansi olceklerinden olusmaktadir. Mikro6gretim
yaparken 6grencilere donlt vermenin en iyi yolu 6lgek kullanmaktir (Pauline, 1993). Anketin orijinal dili
ingilizcedir. Oncelikle 6lcek Tiirkce’ye cevrildi ve dil gegerligi agisindan bir Tirk dili uzman tarafindan
kontrol edildi. Dil gegerligi saglandiktan sonra anket, kapsam gecerligi agisindan lisans ve lisanssti
diizeyde egitim veren (¢ kimya egitimi uzmani tarafindan kontrol edildi. Likert tipi bes segenekli 50
maddeden olusan anket katilimcilarin becerilerindeki degisimi ortaya ¢ikarmak icin kullanildi. Anketteki
bitin maddeler; hig icin 0, zayif icin 1, orta icin 2, iyi icin 3 ve cok iyi icin 4 seklinde puanlandi. Kontrol
listesinde iletisim becerileri performansi 19 maddeden, gésterim ve sunum performansi 17 maddeden
ve dersle ilgili sireg becerisi performansi ise 14 maddeden olusmaktadir. Kontrol listesinden alinabilecek
puan 0 ile 200 arasinda degismektedir. iletisim becerileri performansi icin 8rnek maddeler: “Ogretmen
sesini ve tonlamasini iyi kullandr”, “Ogretmen égrencilerle yiiksek diizeyde géz temasi kurdu” seklindedir.
Gosterim ve sunum performansi igin &rnek maddeler: “Ogretmen 6grencilerin dikkatini cekti”,
“Ogretmen kullanacadi tiim materyalleri hazirlamist’” seklindedir. Dersle ilgili siirec becerisi performansi
icin 6rnek maddeler: “Odretmen gecmis derslerle ve gelecekteki derslerle baglanti kurdu”, “Ogretmen
dersin kazanimlarini égretti”, “Odretmen 6grencileri 6dretilen kazanimlar agisindan degerlendirdi”
seklindedir.

Arastirma Siireci

Bu calismada mikrodgretim uygulamalari 14 hafta boyunca 6zel 6gretim yontemleri-1l dersi kapsaminda
yapildi. Katilimcilar iletisim becerileri agisindan; dersin igerig§inden ¢ok 6gretmenlik davranislari ve
iletisim becerileri yoniinden, gosterim ve sunum performansi agisindan; dersin sunus sekli yoniinden ve
dersle ilgili stire¢ becerisi performansi agisindan; temel siire¢ becerileri ve (ist diizey beceriler yoniinden
degerlendirildi. Ayrica her katiimci, kendi 6zdegerlendirmesi, gézlemci, grup ve akranlari tarafindan
degerlendirilirken bu degerlendirme olgegini kullanildi. Bunun yaninda dersi anlatan 6gretmen adayi
dzdegerlendirmesini yazili olarak da sundu. Oriimcek agi diyagrami ise ilk anlatimlarinda uygulanan
teknigin hangi asamalarinda daha iyi veya zayif olduklarini gorsel olarak gérmelerini saglamak igin
akranlari tarafindan siireg degerlendirme olarak kullanildi. Arastirma siireci Tablo 1'de gorilmektedir.

218



Hiseyin AKKUS, Sinem UNER- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 202-230

Tablo 1.
Arastirma Siireci.

Arastirma surecinin agamalari

1  Katilimcilardan gruplarin olusturulmasi

2 Gruplar tarafindan kullanilacak 6gretim metotlarina karar verilmesi

Katilimcilar tarafindan ders planlarinin hazirlanmasi ve ders planlariyla ilgili arastirmacilarin
danismanlik yapmasi

W

Katiimcilar tarafindan ilk sunumlarin yapilmasi (kamera ile kayit altina alinmasi)

Kamera kayitlarinin sinifta izlenmesi ve arastirmacilar, gézlemci ve akranlar tarafindan
degerlendirme yapilmasi

Sunum yapan katilimcinin 6zdegerlendirmesi

Katilimcilar tarafindan ikinci sunumlarin yapilmasi (kamera ile kayit altina alinmasi)

Kamera kayitlarinin sinifta izlenmesi ve arastirmacilar, gézlemci ve akranlar tarafindan
degerlendirme yapilmasi

O 0 |[N|oo| U»n

Sunum yapan katimcinin 6zdegerlendirmesi

Katihmcilardan kisi sayisi 2-4 arasinda degisen 10 grup olusturuldu. Her grup farkh bir 6gretim
teknigini/modelini ortadgretim kimya programindan sectikleri bir konudaki bir kavrami anlatmak igin
uyguladilar. Gruplar 6ncelikle sectikleri 6gretim teknigini/modelini asamalarina gére hangi asamada
hangi etkinligi kullanacaklarini belirleyerek bir plan hazirladi. Her bir gruptaki katihmcilar ayni 6gretim
metodunu kullandi, fakat sunumlarini farkli konularda bireysel olarak yaptilar. Boylece, katimcilar farkli
kisilerden on farkli 6gretim metodunun uygulamasini gérme sansina sahip oldular. Planlarini hazirlayan
o6gretmen adaylari planlari ile ilgili olarak arastirmacilar ile goriserek donit aldilar. Daha sonra 10-15
dakikalik stirede bu dersleri sinifta sundular. Fiziksel ve kimyasal degisimler, reaksiyon hizi, kimyasal
denge, ¢ozinirlige etki eden faktorler, asitlik kuvveti, ekzotermik ve endotermik reaksiyonlar ve
elektrokimya katilimcilarin mikro6gretim uygulamalarini gerceklestirdikleri kimya konularidir. Sunum
sirasinda akranlar uygulanmaya calisilan 6gretim tekniginin/modelinin hangi asamasinda iyi, hangi
asamasinda zayif kaldigini ortaya koyan bir 6riimcek agi diyagrami hazirlayarak geri dénit sagladilar.
Katihmcilarin ders anlatim sireci kamera ile kayit altina alindi. Sonra kaydedilen goriintller sinifta
izlenirken katihmcilar, akranlari ve arastirmacilar tarafindan Pauline’nin (1993) gelistirdigi degerlendirme
olgegi kullanilarak degerlendirme yapildi. Kayitlarin izlenmesi tamamlandiktan sonra, 6zellikle 6gretmen
adayinin neyi iyi yaptigl, hangi noktalarda eksik kaldigi, dersini nasil gelistirebilecegi, glgli ve zayif
yonlerinin neler oldugu ile ilgili 6gretmen adayinin sinif arkadaslarindan ve arastirmacilardan elestiriler
ve Oneriler alindi. Ayrica 6gretmen adayinin 6zdegerlendirme yapabilmesi icin 6gretmen adayina firsat
tanindu.

Katihmcilarin - mikroogretim uygulamalari boyunca, arastirmacilar hem goézlemci hem de
degerlendirici olarak siregte yer aldi. Katilimcilar mikro6gretim uygulamalarini yaparken arastirmacilar
siniftaydi ve katilimcilarin 6gretim uygulamalarini degerlendirdiler. Ayrica katihmcilara karsilagtiklari
zorluklari Ustesinden gelme konusunda da yardimci oldular. Ornegin katilimcilardan bazilar 6grencileri
derse motive etmede problemler yasadilar ve yardim istediler. Arastirmacilar bu katilimcilari glinlik
hayattan 6rnekler vermeye, ilging bir hikaye anlatmaya, konulariyla ilgili rol oynamayi kullanmaya
yonlendirdi. Ayrica bazi katiimcilar muhtemel 6grenci yanlis kavramalari konusunda problemler yasayip
yardim istediler. Bu durumda arastirmacilar katilimcilari kimyadaki yaygin 6grenci yanls kavramalari ile
ilgili kitaplari, makaleleri ve tezleri okumaya yonlendirdi ve daha sonra katilimcilar bu yanlis
kavramalarin nedenleri ve giderilmesi hakkinda arastirmacilarla goérustiler. Arastirmacilarin
degerlendirmesinin yani sira farkh katimcilar tarafindan gergeklestirilen alti farkli ders igin,
arastirmacilar disinda alti farkh uzman tarafindan, gozlemci degerlendirmesi yapildi. Gozlemci
degerlendirmesini yapan uzmanlardan ikisi kimya egitiminde doktorasini tamamlamis, dordi ise kimya
egitiminde doktora 6grencisidir.

219



Hiseyin AKKUS, Sinem UNER- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 202-230

ilk ders anlatimindan sonra yapilan elestiriler ve tavsiyeler dogrultusunda 6gretmen adayinin dersini
tekrar planlayabilmesi icin bir haftalik bir siire tanindi. Bu sirenin sonunda Ogretmen adayi
arastirmacilar ile goriserek ders planini yeniden diizenledi. Yeniden hazirladigi dersi 10-15 dakikalik bir
surede tekrar anlatti. Anlatim kamerayla kayit edildi. Kayit tekrar izlenirken 6gretmen aday! kendisini
degerlendirirken, arkadaslari, arastirmacilar ve gozlemciler 6gretmen adayini ayni degerlendirme
olgegini kullanarak tekrar degerlendirdi. Kayitlarin izlenmesinden sonra 6gretmen neyi daha iyi yapti,
hangi noktalarda eksik kaldi ve bu dersi nasil gelistirebilir gibi sorularla siniftan yeniden dontler alindi.
Ogretmen aday! bu siirecin sonunda tekrar yazili olarak iletisim becerileri performansi, gésterim ve
sunum performansi ve dersle ilgili siire¢ becerisi performansi agilarindan neleri daha iyi yaptigi veya
hangi agamalarda eksik olup olmadigiyla ilgili kendi 6zdegerlendirmesini yapti.

Veri Analizi

Bu calismada katimcilarin ilk ve son Ogretimleri 6zdegerlendirme, grup degerlendirmesi, akran
degerlendirmesi ve arastirmacilarin degerlendirilmesi yollariyla degerlendirildi. Bu verilerin analizinde,
bagimli degisken aralik o6lgeginde oldugu ve normal dagihm goésterdigi icin (Blyukoztiirk, 2010), SPSS
15.0 programiyla iliskili 6rneklemler icin t-testi kullanildi. Gozlemci degerlendirmelerinin analizinde,
gozlem ciftleri birbirinden bagimsiz oldugu igin (Bliylikoztiirk, 2010), Wilcoxon isaretli siralar testi
kullanildi. Ayrica 6gretmen adaylarinin yazil olarak verdikleri donit formu ve 6zdegerlendirmelerinin
analizinde ise betimsel analiz kullanildi.

Verilerin analizinde tutarlik incelemesi igin, farkli 6gretim yaklagsimlari kullanan, rastgele segilen, alti
katilimcinin sunumlari arastirmacilar ve lg¢ kimya egitimi uzmani tarafindan ayri ayri degerlendirildi.
Arastirmacilar ve uzmanlarin degerlendiriimesi arasindaki tutarlik Kendall'in uyum katsayisi ile
hesaplandi ve 0.78 olarak tespit edildi. Arastirmacilar ve uzmanlar arasindaki goérts farkhhklarinda
uzlagma saglandiktan sonra degerlendirmeye arastirmacilar tarafindan devam edildi.

Sonuglar

Kimya Ogretmen Adaylarinin iletisim Becerileri Performansi, Gésterim Ve Sunum Performansi Ve
Dersle ilgili Siireg Becerisi Performansi

Calisma sonucunda elde edilen verilere gore katilimcilarin iletisim becerileri, gésterim ve sunum
becerileri ve dersle ilgili slre¢ becerileri performanslarinda gelisme oldugu belirlendi. Tablo 2’de
katilimcilarin 68retim deneyimleri becerilerine iliskin bulgularin iliskili rneklemler igin t-testi sonuglari
goriilmektedir.

Tablo 2.
Katiimcilarin Ogretim Deneyimi Becerileri Acisindan iliskili Orneklemler icin T-Testi Sonuclari.
Degerlendirme Tiiri On/son N X S sd t p n2
test
N . On test 30 146.17  19.43 «
Ozdegerlendirme Son test 30 176.47 13.15 29 -9.551 .000 0.76
On test 28 143.47 17.37
Grup degerlendirmesi Son test 58 176.73 10.03 27 11.330 .000 0.83
On test 31 135.30 13.58
o . . _ *
Akran degerlendirmesi Son test 31 164.65 1218 30 14.470 .000 0.87
Arastirmaci On test 31 11790 21.43
-12.42 . * .
degerlendirmesi Son test 31 163.06 22.41 30 425 000 0.84

*p<.05.

Tablo 2’de gorildGgl gibi Ogrencilerin  tim beceriler agisindan 06zdegerlendirme, grup
degerlendirmesi, akran degerlendirmesi ve arastirmacilarin degerlendirmeleri sonucunda 6n test ve son
test puanlari arasinda anlamh bir fark oldugu belirlendi (p<.05). Uygulama oncesi 6zdegerlendirme 6n
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test ortalama puani 146.17 iken; uygulama sonrasi 6zdegerlendirme son test ortalama puanin 176.47
oldugu tespit edildi. Uygulama oncesi grup degerlendirmesi 6n test ortalama puani 143.47 iken;
uygulama sonrasi grup degerlendirmesi son test ortalama puanin 176.73 oldugu belirlendi. Uygulama
oncesi akran degerlendirmesi ©6n test ortalama puani 135.30 iken; uygulama sonrasi akran
degerlendirmesi son test ortalama puan 164.65 olarak tespit edildi. Uygulama Oncesi arastirmacilarin
degerlendirmesi O0n test ortalama puani 117.90 iken; uygulama sonrasi arastirmacilarin degerlendirmesi
son test ortalama puanin 163.06 oldugu belirlendi. Elde edilen bu bulgular, katihmcilarin 6gretmenlik
deneyimlerine, incelenen beceriler agisindan, mikro6gretim tekniginin istatistiksel olarak anlamh o6lgtide
etkili oldugunu géstermektedir. Ogretmen adaylarinin iletisim, gésterim ve sunum ve siireg becerilerini
arttirmada mikro6gretim tekniginin etkili oldugu anlasilmaktadir. Mikro6gretim uygulamasi sonucunda
yapilan degerlendirmelerde; 6gretmen adaylarinin iletisim becerileri performansi agisindan ders
anlatirken ve soru sorarken sozli ve s6zli olmayan iletisim becerilerinde ve 6gretmenlik davranislarinda
gelismeler oldugu tespit edildi. Uygulama sonunda elde edilen veriler incelendiginde; 6gretmen
adaylarinin goésterim ve sunum performansi agisindan derste kullandiklar slrece uygun yardimci
materyallerin gesitliliginde artis oldugu, derslerinde genel olarak tartisma yontemiyle 6grencilerini derse
aktif bir sekilde dahil ettikleri ve 6grencilerin ilgisini derse cekmede daha basarili olduklari belirlendi.
Ogretmen adaylarinin dersle ilgili siire¢ becerisi performansi agisindan; dersi, 6grencilerin aktif olarak
katilabilecegi, sorgulayarak Ogrenecekleri ve sorularinin cevaplarini kendilerinin kesfedecekleri bir
ortamda gergeklestirmede, 06grencilere gozlem yapma, siniflama, 6lgim yapma, deney yapma
becerilerini gelistirecek bir sinif ortami hazirlama becerilerinde gelismeler oldugu tespit edildi.

Tablo 3.
iletisim Becerileri Performansi Agisindan iliskili Orneklemler icin T-Testi Sonuclari.
Degerlendirme Tiiri On/son N X S sd t p n2
test

. , On test 30 6143 7.17 . _ 050
Ozdegerlendirme Son test 30 6743 = 88 29 -5.346 .000

" N On test 28 60.87 5.83 . 074
Grup degerlendirmesi Son test o8 6752 4324 27 -8.032 .000

s N On test 31 56.82 4.84 . 076

Akran degerlendirmesi Son test 31 62.91 425 30 -9.881 .000
Arastirmaci On test 31 50.35 9.083 " 0.64
degerlendirmesi Son test 31 62.06 9.164 30 7:255 000

*p<.05.

Tablo 3 incelendiginde; iletisim becerileri agisindan 6zdegerlendirme, grup degerlendirmesi, akran
degerlendirmesi ve arastirmacilarin degerlendirmeleri sonucunda 6n test ve son test puanlari arasinda
anlamh bir fark oldugu tespit edildi (p<.05). iletisim becerileri acisindan uygulama &ncesi
ozdegerlendirme, grup degerlendirmesi, akran degerlendirmesi ve arastirmacilarin degerlendirmeleri 6n
test ortalama puanlari sirasiyla 61.43, 60.87, 56.82 ve 50.35 iken; son test ortalama puanlari sirasiyla
67.43, 67.52, 62.91 ve 62.06 olarak tespit edildi. Elde edilen bu bulgular, katilimcilarin iletisim becerileri
arttirmada mikroogretim tekniginin istatistiksel olarak anlamli 6lctide etki ettigini géstermektedir.

Tablo 4.

Gésterim ve Sunum Becerileri Acisindan iliskili Orneklemler igin T-Testi Sonuglari.

Degerlendirme Tiiri On/son N X S sd t p n2

test

. , On test 30 46.10 8.36 .

Ozdegerlendirme Son test 30 29.93 444 29 -9.370 .000 0.75
. N On test 28 4486 8.08 .

Grup degerlendirmesi Son test 58 60.05 3.48 27 -10.398 .000 0.80

Akran degerlendirmesi On test 31 42.53 5.35 30 -14.814 .000* 0.88
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Son test 31 55.83 4.53

Arastirmaci On test 31 36.19 8.34 .
degerlendirmesi Son test 31 55.54 7.70 30 12.463 000 0.84
*p<.05.

Tablo 4’te goruldugl gibi; gbsterim ve sunum becerileri agisindan 6zdegerlendirme, grup
degerlendirmesi, akran degerlendirmesi ve arastirmacilarin degerlendirmeleri sonucunda &n test ve son
test puanlari arasinda anlaml bir fark oldugu tespit edildi (p<.05). Gosterim ve sunum becerileri
acisindan uygulama o6ncesi 0Ozdegerlendirme, grup degerlendirmesi, akran degerlendirmesi ve
arastirmacilarin degerlendirmeleri 6n test ortalama puanlari sirasiyla 46.10, 44.86, 42.53 ve 36.19 iken;
son test ortalama puanlari sirasiyla 59.93, 60.05, 55.83 ve 55.54 olarak tespit edildi. Elde edilen bu
bulgular, gosterim ve sunum becerilerinin arttinimada mikrodgretim tekniginin etkili oldugunu
gostermektedir.

Tablo 5.

Dersle ilgili Siire¢ Becerisi Performansi Agisindan iliskili Orneklemler icin T-Testi Sonuglari.

Degerlendirme Tiiri On/son N X S sd t p n2
test

.. On test 30 38.63 6.17

Ozdegerlendirme Son test 30 29.10 3.82 29 9.925 .000 0.77
On test 28 37.74 5.42

Grup degerlendirmesi Son test 58 249.15 3.00 27 11.062 .000 0.82

" N On test 31 35.95 4.04 .

Akran degerlendirmesi Son test 31 45.92 3.65 30 -14.472 .000 0.87

Arastirmaci On test 31 31.35 6.23 .

degerlendirmesi Son test 31 45.45 6.57 30 13.742 000 0.8

*p<.05.

Tablo 5’de gorilebilecegi gibi; 6grencilerin siire¢ becerileri agisindan o6zdegerlendirme, grup
degerlendirmesi, akran degerlendirmesi ve arastirmacilarin degerlendirmeleri sonucunda 6n test ve son
test puanlari arasinda anlamli bir fark oldugu tespit edildi (p<.05). Siire¢ becerileri agisindan uygulama
oncesi Ozdegerlendirme, grup degerlendirmesi, akran degerlendirmesi ve arastirmacilarin
degerlendirmeleri 6n test ortalama puanlari sirasiyla 38.63, 37.74, 35.95 ve 31.35 iken; son test
ortalama puanlari sirasiyla 49.10, 49.15, 45.92 ve 45.45 olarak tespit edildi. Elde edilen bu bulgular,
siireg becerilerini arttirmada mikroogretim tekniginin anlamli derecede etkili oldugunu gostermektedir.

Tablo 6.
Gézlemci Degerlendirmesi icin Wilcoxon Isaretli Siralar Testi Sonuglari.
Ogretimdeneyimi On/son test Sira Sira
ortalamasi  toplami P
S g Negatif sira 0 .00 .00
Il | f -3. .002*
etisim becerileri performansi Pozitif sira 12 6.50 73.00 3.066 00
Gosterim ve sunum Negatif sira 0 .00 .00
-3.061 .002*
performansi Pozitif sira 12 6.50 78.00
PP .. - 1 1 1
Dersle ilgili stireg becerileri Neg.a'tlf sira 00 00 2988 003*
performansi Pozitif sira 11 7.00 77.00

*. negatif siralar temeline dayali

Tablo 6 6gretmen adaylarinin 6gretmenlik becerileri agisindan gozlemci degerlendirme sonuglarini
gostermektedir. Bu sonuglara gore katilimcilarin iletisim becerileri performansi, gosterim ve sunum

222



Hiseyin AKKUS, Sinem UNER- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 202-230

performansi ve dersle ilgili sire¢ becerisi performansi agisindan mikro6gretim uygulamalarindan sonra
istatistiksel olarak anlamli bir fark oldugu goriilmektedir.

Kimya Ogretmen Adaylarinin Mikrodgretim Uygulamalaniyla ilgili Ozdegerlendirmeleri

Tablo 7 6gretmen adaylarinin ézdegerlendirme sonuglarini géstermektedir. Ogretmen adaylarinin ilk
ve son anlatimlarindan sonra yazili olarak alinan 6zdegerlendirmelerinden elde edilen veriler analiz
edilerek bulgular dokuz baslik altinda gruplandirildi.

Tablo 7.
Katilimcilarin Ozdegerlendirmeleri.
Ozdegerlendirme baslikari On % Son %
Yeterli Yetersiz Yok Yeterli Yetersiz Yok
1 Amacinin farkinda mi? 85.19 11.11 3.7 100 0.00 0.00
2 Amacini ortaya koymak icin en 18.52 81.48 0.00 75.0 25.00 0.00
uygun sekilde streci yonlendirip
yonlendiremediginin farkinda
mi?
3 Amacini ortaya koyabildi mi? 25.93 74.07 0.00 71.43 28.57 0.00
4 Amaclarinin gercgeklestirip 59.26 40.74 0.00 89.29 10.71 0.00
gerceklestiremediginin farkinda
mi?
5 Ogretim yaklasiminin 37.04 62.96 0.00 78.57 21.43 0.00
gerekliliklerini ortaya koyabildi
mi?
6 Sdreyi etkin kullanabildi mi? 14.82 81.48 3.70 78.57 21.43 0.00
7 Derste, doniit verme ve alma 11.12 44.44 44.44 60.71 39.29 0.00
8 Dersi 0zetleme 0.00 22.22 77.78 64.29 35.71 0.00
9 Degerlendirme yapma (Klasik 25.92 37.04 37.04 82.14 17.86 0.00

degerlendirmenin yaninda
alternatif degerlendirme
tekniklerini kullanma)

Tablo 7’de o&grencilerin ilk anlatimlariyla ilgili 6zdegerlendirme sonuglarina bakildiginda; dersi
degerlendirme, dersi 6zetleme, sireyi etkin kullanma, amacini ortaya koyma gibi becerilerin eksik
oldugu goriilmektedir. Derslerde yapilan gozlemlerde ise; 6gretmen adaylarinin amaglarinin farkinda
olduklari, 6gretim yontem/yaklasiminin basamaklarini bildiklerini ancak uygulamada sikintilari oldugu,
ozellikle glidileme yapmada, sinif ici donitlerde, degerlendirme ve dersi 6zetlemede eksiklikleri oldugu
arastirmacilar tarafindan da tespit edildi. ikinci anlatimla ilgili 5zdegerlendirme sonuclarina bakildiginda
biyiik degisimlerin oldugu gériilmektedir. Ozellikle dersi 6zetleme, degerlendirme yapma ve alternatif
degerlendirme tekniklerini kullanma, derste donit alma ve verme (iletisimin artmasi) ve sureyi etkin
kullanma gibi becerilerde ¢ok biyuk degisme oldugu gorilmektedir. Birinci anlatimlarinda ders sonunda
degerlendirme yapan 6gretmen adaylarinin blyiik cogunlugu yalnizca klasik degerlendirme tekniklerini
(coktan segcmeli, acik uglu sorular) kullanirken, ikinci anlatimlarinda tim 6gretmen adaylari hem ders
sonu degerlendirme hem de derste klasik degerlendirme tekniklerinin yaninda alternatif degerlendirme
tekniklerini (bulmaca, kavram haritasi, tanilayici dallanmis agag vb.) kullandilar.

Ayrica katihmcilarin ilk anlatim ve son anlatimlarindan sonra doénit formlarinda 6gretmen
adaylarinin; 1) Ozellikle neyi iyi yapti, 2) Hangi durumlarda yardimci olamadi, 3) Bu dersi nasil
gelistirebilir, 4) Lise 6grencisi bu dersi anlayabilir mi? sorulari hakkindaki diisiinceleri yazmalari istendi.

Katihmcilardan ilk soru i¢in alinan verilerin analizine gore; 6gretmen adaylari 6zellikle neyi iyi yaptig
sorusuna, ilk anlatimlarinda genellikle en iyi yapilanin 68retim model/teknigini iyi uygulama (%38.5)
olarak belirtirken ikinci anlatimlarinda ise 6gretim yaklagimini iyi uygulama (%54.8), derse katilimi
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saglama (%90.3), materyal/model kullanma (%96.8), dersi degerlendirmede klasik degerlendirmenin
yaninda alternatif degerlendirme tekniklerinin kullanilmasi ve yaygin alternatif kavramalarin
Ogrencilerde var olup olmadigini test etme (%96.8), dersi 6zetleme (%93.5), giinliik hayatla iliskilendirme
yapmalarinin (%96.8) iyi oldugunu ifade etmislerdir. Ornegin bir katihmci ikinci anlatimiyla ilgili
goruslerini su sekilde ifade etmistir: “5E 6grenme dénglisiinii gerektigi gibi kullandigimi diisiiniiyorum.
Déngiiniin basamaklarini takip ettim...”. Bir baska katilimci ise ikinci anlatimindan sonra gorislerini su
sekilde belirtmistir: “Argiimantasyonu uyguladim. Argimantasyonun basamaklarini iyi bir sekilde
uyguladi§ima inaniyorum. llk anlatimimdan daha iyi oldug§unu diisiiniiyorum...”.

ikinci soru icin (hangi durumlarda yardimci olamadi), ilk anlatimlari igin model kullanma (%90.3),
alternatif kavramalarini ortaya koyma (%93.5), degerlendirme ve dersi Gzetleme (%29), 6gretim
teknik/modelini iyi uygulayama (%67.7), derse girerken dikkat ¢cekme (%16.1), 6grencilerin derse
katilmini saglayama (%80.6), sinif hakimiyeti (%12.9) gibi durumlarda yardimci olamadiklarini ifade
ettiler. Ornegin, bir katilimci ilk anlatiminda yasadigl problemi su sekilde belirtmistir: “isbirlikli 6gretim
metodunu ilk defa uyguladim, o yiizden metodu uygulamada eksikliklerim oldu... istedigimi tam olarak
yapamadim”. Bir baska katimci ise gorislerini sdyle ifade etmistir: “Ogrencilerin yeterince dikkatini
cekemedigimi hissettim...”. ikinci anlatimlarinda ise birinci anlatimda gériilen eksiklerin ¢ogunlukla

giderildigi gozlendi.

Uglincii soru icin katilimcilar 6gretmen adaylarinin ilk anlatimlarinda dersi gelistirebilmesi icin ne
yapabilir sorusuna; heyecani yenme (%87.1), sireyi iyi kullanma (%96.8), model kullanmasi (%87.1),
o6gretim yaklasimini iyi uygulama (%83.9), iletisim ve 6grencilerin derse katiimini saglama (%29) ve dersi
degerlendirme ve dersi 6zetleme (%32.2) yaparak gelistirebilir cevaplarini verdiler. Katilimcilardan biri
bu durumu su sekilde agiklamistir: “Hedefime ulasmadaki en biiyiik engel heyecanimdi.... Bir sonrakinde
daha iyi olabilirim...”. Bir baska katilimci ise gérislerini su sekilde aciklamistir: “Ogrencileri
dederlendirmek icin yeterince zamanim kalmad, ¢iinkii zamani etkili bir sekilde kullanamadim. ikinci
anlatimimda zamani daha etkili kullanacagim ve égretim metodunu daha iyi uygulamaya ¢alisacagim”.
ikinci anlatimlarinda ise ilk anlatimda goériilen bu eksikliklerin biiyiik bir cogunlugunun (stesinden
geldiler. Bir katihmci ikinci anlatimindan sonra gorislerini su sekilde ifade etmistir: “MikroGgretimden
sonra bir 6gretmen oldugumda neyi yapmam ve neyi yapmamam gerektigini fark ettim...”. Ayrica ikinci
anlatimlardan sonra farkh soru tiplerinin kullanilmasi ve sorularin farkl bilissel diizeyde olmasi, glinliik
hayatla iliskilendirmelerin daha iyi yapilmasi, hipotez olusturulurken ayrilan zamanin biraz daha uzun
tutulmasi, 6grenci zihinlerinde bilissel geliski yaratan drneklerin verilmesi ve bunun igin yaygin alternatif
kavramalarin daha g¢ok kullaniimasi gibi 6nerilerin geldigi gézlendi.

Son soru igin (lise 6grencileri bu dersi anlayabilir mi) sorusuna, ilk anlatimlarinda katilimcilarin
%45,2’si lise ogrencilerinin bu anlatim tarzi ile bu dersi anlamayacagini ifade ederken, ikinci
anlatimlarinda 6gretmen adaylarinin %93,5’i dersin lise 6grencileri tarafindan anlasilabilecegini ifade
ettiler.

Kimyadaki kavramlarin 6gretimine mikrodgretimin etkisi incelendiginde; katiimcilarin anlatacaklari
kimya konularina ilk anlatimlarinda yeterli hazirliklarinin olmadigi, katihmcilarin pek ¢ogunun 6gretim
sirasinda elinde ders notlarinin bulundugu ve notlari okuduklari gézlemlendi. Ayrica konunun ele alinis
seklinin oldukga yiizeysel oldugu belirlendi. ikinci anlatimlarda ise ellerinde ders notlari yoktu ve notlara
daha az givendiler. Ayrica konulari daha derinlemesine ele aldilar. Bunun yani sira ilk anlatimlarinda
konu alan bilgisi agisindan daha zayif olduklari belirlendi. Ayrica gozlem yapma, grafik ¢izme, veri
kaydetme ve verileri yorumlama gibi bilimsel sire¢ becerilerinin ikinci anlatimlarda katihmcilar
tarafindan daha fazla derse dahil edildigi tespit edildi. ikinci anlatimlarda katilimcilarin kimya ile giinliik
hayat baglantisini kurduklari ve giinliik hayatla ilgili durumlari 6grencilerinin yorumlamasini istedikleri
belirlendi.

Katihmcilarin ilk anlatimlarinda kimyasal maddelerin adini Uluslararasi Temel ve Uygulamali Kimya
Birligi [International Union of Pure and Applied Chemistry (IUPAC)] kurallarina veya vyaygin
kullanimlarina uygun bir sekilde okumadiklari, aynen yazildigi sekliyle okuduklari; ikinci anlatimlarinda
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ise bu hususa 6zen gosterdikleri belirlenmistir. Ornegin ilk anlatimlarinda NH; icin “azot hidrojen ii¢”
veya “enhas (g¢”, ikinci anlatimlarinda ise “amonyak” veya “azan” demislerdir. Ayrica katilimcilarin ilk
anlatimlarinda alternatif kavramaya sebep olabilecek ifadeler kullandiklari, ancak ikinci anlatimlarinda
bu duruma yol agmayacak sekilde davrandiklari belirlenmistir. Ornegin ilk anlatimlarinda fiziksel/
kimyasal degisim ile ilgili “kimyasal degisimler geri déniisiimsiizdiir’, kimyasal denge ile ilgili “denge
reaksiyonlani tersinirdir, diger reaksiyonlar tersinir degildir”, karisimlarin ayrilmasi ile ilgili “maddenin
icyapisti ile ilgili 6zellikler kimyasal ézellikler, dis yapisi ile ilgili 6zellikler fiziksel ézelliklerdir”, radyoaktivite
ile ilgili “nétron ¢arpip uranyum iginde yutuluyor” ifadelerini kullanmustir. ikinci anlatimlarinda ise
alternatif kavramalara yol agacak bu ifadeleri kullanmadiklari ve alanyazindaki yaygin alternatif
kavramalarla ilgili 6grencileri uyarmaya basladiklari belirlenmistir. Ornegin denge ile ilgili anlatim yapan
katilimci ip cambazi 6rnegini kullanarak kimyasal dengenin, cambazin ip lizerindeki statik dengesinden
farkh oldugunu, statik degil dinamik denge oldugunu vurgulamistir. Ogretmen adaylarinin ilk
anlatimlarinda kimyasal esitlikleri yazarken maddelerin fiziksel hallerini yazmadiklari, kimyasal esitlikleri
denklestirmedikleri tespit edildi. Gergek kimyasal maddeler kullanmak yerine “A, B, C gibi” ifadeler
kullandiklari belirlenirken; ikinci anlatimlarda bu durumlarin ortadan kalktigi belirlenmistir. Ogretmen
adaylarinin ilk anlatimlarinda kimyanin mikroskobik dogasina hig deginmedikleri, ikinci anlatimlarinda ise
mikroskobik diizeyde gizimler yaparak veya bu gizimleri gostererek konular ile ilgili agiklamalar yaptiklari
tespit edilmistir.

Sonug¢ olarak; arastirmanin bulgulari géz oOnilinde bulunduruldugunda, mikrodgretim teknigi
yardimiyla, akranlarin ve arastirmacilarin déntleri sayesinde katilimcilarin 6gretim becerilerindeki ve
kimya ogretimindeki eksikliklerini fark ettikleri ve ikinci anlatimlarinda bu eksikliklerinin Ustesinden
geldikleri gozlemlendi. Ayrica slire¢ boyunca 6gretim sirasinda Ogretim modelini uygulama, farkli
degerlendirme tekniklerini kullanma, 6grenci alternatif kavramalarinin farkina varma ve sinif yonetimi
acilarindan gelismeler oldugu belirlendi.

Tartisma ve Oneriler

Bu arastirmanin amaci, kimya 6gretmen adaylarinin 6gretim deneyimlerine (iletisim becerileri
performansi, gosterim ve sunum performansi ve dersle ilgili slire¢ becerisi performansi) mikro6gretim
tekniginin katkisini incelemektir. Mikroogretim, 6gretim becerilerini etkili bir sekilde uygulamalari igin
o6gretmen adaylarina firsat sunmaktadir. Bu teknik sayesinde O6gretmen adaylari, yaptiklari hatalarin
yansimasi yoluyla bu hatalardan yararlanarak; 6gretmenlik becerilerini gelistirebildikleri bir ortamla karsi
karsiya kalmaktadir (Amobi, 2005). Bu ¢alismadan elde edilen bulgular isiginda; mikro 6gretim tekniginin
o6gretmen adaylarinin iletisim becerileri performansi, gésterim ve sunum performansi ve dersle ilgili
siire¢ becerisi performansinin gelismesinde katki sagladigi goriilmektedir. Mikroogretim siireci boyunca
arastirmacilar ve kimya oOgretmen adayinin akranlarn tarafindan yapilan degerlendirmelerin ve
akranlarinin 6gretim uygulamalarini gézlemlemelerinin kimya 6gretmen adaylarinin eksiklikleri ile ilgili
farkindalklarini gelistirdigi distiniilmektedir. Boylece katilimcilar eksikliklerinin Gstesinden gelebilmek
icin arastirmacilardan yardim isteyerek, eksiklikleri ile ilgili arastirmalar yaparak, akranlarinin 6gretim
uygulamasina yapilan elestirilerden faydalanarak eksikliklerinin Ustesinden gelmeye c¢alismislardir.
Katilimcilarin  6gretim uygulamasi ile ilgili farkh kaynaklardan alinan gorlslerin kimya 6gretmen
adaylarinin  6gretim becerilerinin gelisimini etkiledigi sodylenebilir. Kimya 6gretmen adaylarinin
tstlendikleri 6gretmen rolleri daha dnce fark etmedikleri eksikliklerini fark etmelerinde onlara yardimci
oldu. Katihmcilar bu eksikliklerini daha 6nce fark etmediler, ¢linkii 6zel 6gretim yontemleri-Il dersindeki
mikrodgretim uygulamalarina kadar hep 6grenciydiler. Mikro6gretim uygulamalarindan sonra kendilerini
6gretmen olarak gormeye basladiklari ve akranlarini elestirirken bir 6gretmenin bakis agisi ile
elestirdikleri diisiintilmektedir.

Calismanin sonucunda, mikrodgretim uygulamasinin 6gretmen adaylarinin iletisim becerilerinde,
ogrencileri ders sirecine dahil etmede, 6grencilerin ilgisini canh tutmada ve o6grencileri aktif olarak
siirece katmada gelismeler gosterdikleri tespit edildi. Mikro6gretim uygulamalarinin katilimcilarin
ogrencilerle ilgili ogretim becerilerini gelistirmede pozitif bir etkisi oldugu yorumu yapilabilir.
Katilimcilarin ilk anlatimlarini planlarken 6gretmen merkezli olduklari ve bu nedenle 6grencilerle ilgili
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faktorleri géz onidnde bulundurmadiklar dusindlmektedir. Fakat mikrodgretimin etkisi sayesinde
katilimcilar bu faktorlerin farkina vardilar ve 6gretimlerine 6grencileri de dahil etmeye basladilar. Ayrica
ilk ders anlatimlarindan ve ikinci ders anlatimlarindan sonra 6gretmen adaylarindan alinan doénut
formlarindan elde edilen veriler; mikrodgretim tekniginin 6gretim yontemlerini uygulama,
degerlendirme tekniklerini kullanma, Ogrencileri derse giuidileme, ders siresini etkin bir sekilde
kullanma, dersin gilinlik hayatla iliskilendirilmesi konularinda 6gretmen adaylarinin gelisimine yardimci
oldugunu gostermektedir. Calismanin bu bulgulari Fernandez (2005), Mergler ve Tangen (2010), Pauline
(1993) ve Sevim (2013) tarafindan ydrutiilen calismalarin sonuglariyla benzerlik gostermektedir.

Bu ¢alismanin sonucunda kimya 6gretmen adaylarinin dersteki performanslarina yénelik olan dersle
ilgili sure¢ becerisi performanslarinda artis oldugu tespit edildi. Ayrica katihmcilarin
ozdegerlendirmesinden elde edilen veriler sonucunda; katilimcilarin, dersin siirecine yonelik beceriler
acisindan, ilk anlatimlari ve ikinci anlatimlari arasinda anlamh degisimler oldugu tespit edildi. Calismanin
bu bulgulari; Benton-Kupper’in (2001) ¢alismasinin sonucunda derslerin planlanmasi ve uygulanmasi ile
ilgili mikro6gretimin ¢ok yararh oldugu yoéniinde gorls bildiren 6gretmen adaylarinin dislnceleri ile
uyum icindedir. Ayrica kimya 6gretmen adaylarinin 6zdegerlendirmelerinden elde edilen sonuglar;
katimcilarin ilk anlatimlarinda daha fazla problemle karsilastiklarini, fakat ikinci anlatimlarinda
problemleri ¢cozmeye basladiklarini ve 6gretimle ilgili daha 6zgiivenli hale geldiklerini géstermektedir.
Katilimcilarin 6gretim yaparken kendilerini izleme sansi oldugu igin 6gretimleri ile ilgili farkindaliklarinin
arttigl disiinilmektedir. Bir 6gretmen gibi diisiinmeye ve 6grenciler icin daha anlasilir ders anlatmaya
basladiklari sdylenebilir. Calismanin bu sonuglarn Cinici (2016), Karatas ve Cengiz (2013) tarafindan
yapilan ¢alismalarin sonuglariyla da benzerlik géstermektedir.

Egitimin degisen vizyonu bugiin 6gretmen adaylarimizin gerekli bilgi ve becerilere sahip 6gretmenler
olarak yetistiginden emin olmamizi gerektirmektedir (Ravitch, 2007). Mikro6gretim, 6gretmen egitimi
programlarinda 6gretmen adaylarinin alan bilgilerinin, pedagojik alan bilgilerinin, genel ve bireysel
Ogretim becerilerinin gelisimini saglamak igin kullanilabilir (Klinzing & Floden, 1991; Molina et al., 2011).
Galismanin sonuglari 6zel 6gretim yontemleri-Il dersinden yapilan mikro6gretim uygulamalari araciligiyla
kimya 6gretmen adaylarinin kimya ile ilgili eksikliklerini daha c¢ok fark ettiklerini ortaya ¢ikarmaktadir.
Kimya 6gretmen adaylarinin kimya konulariyla ilgili bilgilerini gelistirdikleri, kimya ve ginlik hayat
baglantisina daha c¢ok vurgu yaptiklari, 6grenci alternatif kavramalarinin daha ¢ok farkina vardiklari ve
ogrencileri alanyazindaki yaygin alternatif kavramalarla ilgili uyardiklari, bilesiklerin adlandirilmasinda
IUPAC kurallarini veya yaygin adlari kullandiklari, bilimsel siire¢ becerilerini derslerine daha fazla dabhil
ettikleri tespit edildi. Bircok 6gretmen adayi 6gretecekleri alan bilgisini kavramsal olarak zengin bir
bicimde 6gretmekle ilgili problemler yasamaktadir (Gess-Newsome, 1999). Bu nedenle bu g¢alismadaki
kimya 6gretmen adaylarinin kimya bilgisiyle ilgili bazi zorluklar yasadiklari disinilmektedir. Bununla
birlikte mikroogretim sayesinde kimya 6gretmen adaylarinin kimyanin dilini konusmaya basladiklar
tespit edildi. Mikroogretim uygulamalarinin kimya 6gretmen adaylarina alan bilgileri konusunda
kendileri sorgulama ve eksikliklerini fark etmeleri icin firsat sagladigi dusinilmektedir.

Ogretmen egitimi programlarinin hedefi etkili &gretmenler yetistirmektir. Etkili dgretmenler
yetistirmede ve gelistirmede mikrodgretimin oldukga biyilk bir katkisi bulunmaktadir ve 6gretmen
adaylarina gerekli egitimi almalari igin firsat tanimaktadir. Ayrica 6gretmen adaylarina nasil bir 6gretmen
olmak istediklerini anlamada da yardimci olmaktadir (Amobi & Irwin, 2009; Bell, 2007; Benton-Kupper,
2001). Mikro 6g8retimin 6gretmen adaylarinin etkili bir egitim icin gerekli 6gretmenlik becerilerini
gelistirmek ve kendi 6gretim stilleri ile ilgili elestirel bir analiz yapmak amaciyla kullanilabilecek etkili bir
metot olduguna dair pek ¢ok kanit bulunmaktadir (Amobi & Irwin, 2009; Lu, Tsai & Hong, 2008).
Mikroogretim teknigi ile 6gretmen adaylarinin derslerine yoénelik c¢alismalar yapmak, 6gretmen
adaylarinin gelisimini ve 6grenimini takip etmek amaciyla kullanilabilecek pedagojik bir yaklasimdir
(Fernandez, 2010). Bu nedenle 6gretmen adaylarinin becerilerinin gelismesine yardimci olan
mikro6gretim tekniginin 6gretmen egitimi programlarinda kullanilmasi ve 6gretmen adaylarinin mesleki
gelisimlerine ve 06gretmenlik becerilerine etkisini arastiran daha fazla c¢alismanin yapilmasi
onerilmektedir. Ayrica ilerde yapilacak calismalarda; mikrodgretim tekniginin 6gretmenlik yasantilarina
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nasil transfer edildigini tespit etmek icin mikro6gretim tekniginin kullanildigi ve kullanilmadigi 6gretim
programlari ile yetisen Ogretmen adaylarinin, gergek sinif ortaminda, 6gretmen olduktan sonra
derslerinin izlenmesinin ve karsilastirlmasinin  alana katki saglayabilecegi distiniImektedir.
Mikrodgretim teknigi ile ilgili gelecekte yapilacak galismalar egitimcilere; 6gretmenlerin mesleki gelisim
sireci igcindeki deneyimlerini anlamada yardimci olacaktir (Fernandez, 2005). Bu ¢alismada mikro6gretim
uygulamalari boyunca kimya 6gretmen adaylari iki defa anlatim yaptilar. Gelecekteki calismalarda,
ogretmen adaylarinin mikro6gretim siresince daha fazla anlatim yapmasi ve bu yolla 6gretim
becerilerindeki degisim farkindaliginin miktarinin arastirilmasi onerilmektedir. Ayrica 6gretmen egitim
programlarinin farkh agsamalarinda veya derslerinde mikrodgretim uygulamalariyla ilgili daha fazla
calisma yapilmasi énerilmektedir. Ozellikle 6gretmen adaylarinin ilk 6gretmenlik deneyimlerini yasadig
Ozel 6gretim yontemleri-1l dersinde yapilan mikrodgretim uygulamalarinin 6gretmen adaylarini meslege
hazirlamada etkili olabilecegi disiiniilmektedir. Ayrica Ogretmenlik uygulamasi dersinde yapilacak
mikro6gretim uygulamalarinin gergek sinif ortamindaki 6grencileri kapsadigi icin 6gretmen adaylarina
daha faydal olabilir. Béylece 6g8retmen adaylari teorik bilgilerini uygulamaya gecirebilirler, yanlislarini
fark eder ve diizeltebilirler.
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satisfaction with the interactions. And it was revealed that, the satisfaction levels of
the distance education students with the program that they study do not differentiate

according to their learning styles.

Uzaktan Egitim Ogrencilerinin Ogrenme Stilleri ve Doyum Diizeylerinin
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Bu galismanin amaci, uzaktan egitim 6grencilerinin 6grenme stillerini ve okuduklari
programa yonelik doyum duzeylerini belirleyerek 6grenme stili ve doyum duzeyi

arasindaki iliskiyi incelemektir. Galismada nicel arastirma yontemlerinden tarama
calismasi deseni kullanilmistir. Arastirmanin calisma grubunu Atatiirk Universitesi
Uzaktan Egitim Uygulama ve Arastirma Merkezi'ndeki lisans tamamlama programlarina
kayitli 155 6grenci olusturmaktadir. Arastirmanin amaci kapsaminda o6grencilerin
dgrenme stillerini belirlemek icin “Kolb’un Ogrenme Stilleri Envanteri 11", grencilerin
doyum diizeylerini belirlemek icin ise “internet Temelli Uzaktan Egitimde Ogrenci
Doyum Olgegi” kullanilmistir. Veri analizinde betimsel ve kestirimsel analiz ydntemleri
kullaniimistir. Calismadan elde edilen sonuglara gore ¢alisma grubundaki 6grencilerin
biyiik cogunlugu degistiren 6grenme stiline sahiptir. Ogrencilerin okuduklari
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programin genel yapi ve isleyisine, etkilesim diizeyine ve yaygin sorunlarina yonelik

doyum dizeylerinin genellikle orta seviyede oldugu, bu diizeyin programin yapi ve
isleyisi ile etkilesim boyutunda programlara gore farklilastigi ortaya ¢ikmistir. Uzaktan
egitim ogrencilerinin 6grenme stillerine gore okuduklari programa iliskin doyum

dizeylerinin ise farklilagsmadigi tespit edilmistir.
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Introduction

Nowadays, as a result of both the possibilities provided by technology and the changes about the
education need, a changeover towards the mass education is a matter of subject. In this transition
period, there are distance education applications in the basis of the fulfillment of people’s educational
needs. The distance education allows individuals who differ in many aspects such as education levels,
learning styles, interests, abilities, employment status and the geographical region in which they live, to
band together with the purpose of getting education. From this point of view, it can be considered that
the distance education is integrated with the mass education due to its unifying aspect. In addition to
this, besides from mass education, distance education allows students to receive education at their own
pace, taking on their own learning responsibilities in line with their interests and abilities. And also the
distance education provides the students with the opportunity of accessing to the learning
environments enriched in accordance with different learning styles (Caggins, 1998; Cirik, 2016; Moore &
Kearsley, 2005; Thomson 2010). Thus, distance education enables both “mass education” and
“individualized education”.

Since the learning responsibility belongs to the student in the distance education, students needs
more support than face-to-face students. At this point, it is necessary to take into consideration many
different characteristics of students such as different individual characteristics, their interests, abilities,
intelligence levels, their learning styles and their satisfaction with the education they received (Darren,
2014; Ekici, 2003) in designing support services. Consideration of these characteristics of the students is
quite important in terms of providing a more effective and efficient education (Dag & Geger, 2009; Shaw
& Taylor, 1984). In this context, nowadays it was observed that learning styles come to the forefront in
studies focused on distance education students’ characteristics (Cakiroglu, 2014; Dag & Geger, 2009;
Santo 2006; Speece, 2012).

Learning style is defined by Keefe (1979) as the whole of the cognitive, affective and physiological
indicators of the characteristics of individuals in perceiving, interacting with, and responding to the
learning environment. On the other hand it is defined by Felder (1996) as the methods or the
preferences that the individuals use to learn or remember. Distance education has a flexible nature for
the individualized learning. Thanks to this flexibility, distance education environment can be made as
diverse as possible and also it is made possible for the students to choose an education environment
that is suitable with their learning styles (Akdemir & Koszalka, 2008; Dowdall, 1991). Thus, according to
the previous studies, it is found out that the distance education students have higher success with the
environments that are designed in accordance with the learning styles (Tulbure, 2011; Wang, Wang,
Wang, & Huang, 2006), and also both the institutional performance and the financial gain are increased
(Ekici, 2003).

There are different methods to determine the learning styles of learners based on models. Some of
these models are “Gregorc’s Learning Style Model”, “Myers and Briggs Learning Style Model” and
“Felder and Silverman Learning Style Model”. In the present study Kolb’s (1984) Learning Style Model
was taken as a basis.

Kolb’s (1984) Learning Style Model

According to Kolb (1984), learning includes the activities of the individuals such as feeling, reflecting,
thinking and doing. On the other hand, learning style is the choices of the students that are made to
execute those activities during the process of learning. Kolb’s Learning Style Model was formed by using
the Theory of Experimental Learning as a basis. According to this theory, there are four main
components in the experimental learning that takes place in the scope of education, work and personal
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development (Askar & Akkoyunlu, 1993). These components are Concrete Experience, Reflective
Observation, Abstract Conceptualization, and Active Experimentation.

Concrete Experience: In this learning dimension, individuals improve their problem solving abilities by
relying on their feelings and sensations. For these individuals it is important to achieve real life
experience and to be in the community (Askar & Akkoyunlu, 1993; Kolb, 1985; Peker, 2003).

Reflective Observation: In this learning dimension, individuals canalize their learning processes by
thinking and watching in depth. The abilities of observing and doing deep analysis are important for
these individuals (Askar & Akkoyunlu, 1993; Kolb, 1985).

Abstract Conceptualization: In this learning dimension, the individuals guide their learning process by
thinking in a logical framework. In the dimension in which a scientific approach is generally used in
problem solving, systematicity, planning and logical analysis are important for the individuals (Askar &
Akkoyunlu, 1993; Kolb, 1985).

Active Experimentation: In this learning dimension, the individuals direct their learning process by
practicing. For these individuals, it is important to gain experience and to believe that the experiences
will be beneficial for them. Besides, those are extroverted individuals who have the ability to fascinate
the society (Askar & Akkoyunlu, 1993; Kolb, 1985; Mutlu, 2008).

Kolb took those four basic dimensions and placed them on a vertical and horizontal axis on the
analytical plane. He defined four different learning styles according to the intersections of those learning
dimensions on the analytical plane. According to Kolb, individuals perceive the knowledge by feeling or
thinking and process it by watching or doing. In this aspect, individuals may have four different learning
styles which are converging, diverging, accommodating and assimilating learning styles in respect to the
intersection areas on the analytic plane that they are located on (Askar & Akkoyunlu, 1993; Kolb, 1984).
Kolb’s Learning Styles Model is given in the Figure 1.

Concrete Experience

Accommodating

Active Experimentation Reflective Observation

Abstract
Conceptualization

Figure 1. Kolb’s Learning Styles Model (Joy and Kolb, 2007)

Diverging Learning Style: The individuals having this learning style which is located on the
intersection area of concrete experience and reflecting observation; are careful, patient, aware of their
values, and have the ability to express their thoughts. Those people can examine concrete situations
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from different aspects and organize the relations between the handled concepts in a meaningful way.
On the other hand, they cannot put the thoughts they proposed into practice (Agca, 2006; Askar &
Akkoyunlu, 1993; Kili¢ & Karadeniz, 2004; Kolb, 1984).

Assimilating Learning Style: The individuals having this learning style which is located on the
intersection area of abstract conceptualization and reflecting observation, are focused on the abstract
concepts and ideas, and they are good at abilities such as designing a model, concept developing and
planning (Askar & Akkoyunlu, 1993; Kolb, 1984).

Converging Learning Style: The individuals having this learning style which is located on the
intersection area of abstract conceptualization and active experimentation, are pretty good at problem
solving, decision making, logical analysis, and systematically planning. They especially learn better in the
learning environment where they can practice. Besides, they tend to use the inductive method (Askar &
Akkoyunlu, 1993; Kili¢ & Karadeniz, 2004; Kolb, 1984).

Accommodating Learning Style: The individuals having this learning style which is located on the
intersection area of concrete experience and active experimentation, learn via the experiences and the
feelings that they gained while practicing. These individuals who especially tend to learn by concrete
experiences are pretty successful at affairs such as planning, decision making and executing, and
accommodate to innovations (Askar & Akkoyunlu, 1993; Kolb, 1984).

Student Satisfaction

One of the variable examined in the study is student satisfaction. Student satisfaction is defined as
the students’ pleasure with the different dimensions of the educational service that they receive (Parlak,
2004). In other words, student satisfaction stated as the consistency between the expectations of the
students from the training activities that they have attended and experiences that they faced with (Cam,
2007). In many studies, student satisfaction considered as critical factor in terms of decreasing dropout
rate and getting more success in distance education. For example, Moore (2005) revealed that student
satisfaction, instructor satisfaction, learning efficacy, access effectiveness and cost effectiveness are the
main indicators of the quality. According to Sloan-C (2002) providing satisfaction of the students in
different aspects such as course resources, software, interaction and evaluation in the distance
education are important components for the students to continue their education. So attendance of the
students directly affects the performance levels of the education institutions. Because, the satisfaction
of the students with the education they have received affects their success (Baturay & Yukseltiirk, 2015;
Sahin, 2009).

In order to be able to achieve success, it is inevitable for the distance education institutions to make
continuous assessments and pursue a development policy in the light of those assessments. The
distance education can be evaluated by taking different dimensions such as the performance of the
students and institutional components into consideration. Learning styles (Tulbure, 2011; Dag & Geger,
2009; Wang, Wang, Wang, & Huang, 2006) and student satisfaction (Baturay & Yukseltiirk, 2015; Sahin,
2009) are important factors for distance education.

Nowadays, there are many studies conducted on examining the satisfaction levels of the distance
education students with the program that they study (Darren, 2014; Joo, Lim & Kim, 2011; Karatas &
Ustiindag, 2008; Secreto & Pamulaklakin, 2015). Considering the analyzed studies in the literature, it is
suggested that enabling the satisfaction of the students in the distance education, increases the success
of both the institution and the student (Babadogan, 2000; Baturay & Yukseltiirk, 2015; Ekici, 2003;
Karatas & Ustiindag, 2008; Sloan-C, 2002; Sahin, 2009). This study focused on relation between
satisfaction and learning style that considered as important variable has effect on learning in literature
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(Dowdall, 1991; Secreto & Pamulaklakin, 2015; Tulbure, 2011; Wang, Wang, Wang, & Huang, 2006). For
the distance education institutions, determining the learning styles and satisfaction levels of the
students and revealing out if there is any relation between these two dimensions may allow them to
evaluate themselves, put the necessary applications into practice and take the necessary precautions.
For this reason, it is thought that the results obtained by the examination of these two factors together,
rather than examine them separately, would be a kind of a guide for the practice based applications.

The Aim of the Study

The aim of the study is to examine the relation between the learning styles and the satisfaction
levels by determining the learning styles of the distance education students and the satisfaction levels of
them with the program that they study. For this purpose, the following questions guided to this study:

1. What are the learning styles of the distance education students?
2. What is the satisfaction level of the distance education students with the program that they study?

a. What is the satisfaction level of the distance education students in terms of the structure and the

process of the program?

b. What is the satisfaction level of the distance education students in terms of the interactions in

the program?

c. What is the satisfaction level of the distance education students in terms of the common

problems in the program?
3. Do the satisfaction levels of the distance education students differ according to the program?
Do the satisfaction levels of the distance education students differ according to the learning styles?

Method
Research Method

Survey research design that is one of the quantitative research methods was used in this study. The
survey researches are carried out to determine certain features of groups based on data collected from
large groups (Blylikoztirk, Cakmak, Akgiin, Karadeniz & Demirel, 2008; Fraenkel, Wallen & Hyun, 2012;
Karasar, 2005; McMillan & Schumacher, 2010). In the survey researches, data about many different
features such as attitudes, beliefs, demographical features, views and habits of the inspected group can
be collected (McMillan and Schumacher, 2010). The relation between different features of the group
can be studied in accordance with the data obtained (Fraenkel, Wallen & Hyun, 2012). In the present
study, it was aimed to determine the learning styles of the distance education students and the
satisfaction levels of them with the program that they study, and to examine the relation between the
learning styles and the satisfaction levels. Since study requires data collection and relational analyses on
learning styles and satisfaction, survey research design was used in the present study.

Study Group

The study group consists of 155 students who were registered to online under-graduate degree
completion programs of the Distance Education Application and Research Center at Ataturk University
(ATAUZEM) in 2015-2016 academic years. There are three online under-graduate degree completion
programs in ATAUZEM. These programs and the number of students attending to the programs were
presented in Table 1.
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Table 1.

Bachelor’s Degree Completion Programs in ATAUZEM and the Number of Students
Program f %
Bachelor’s Degree Completion Program in Theology 1.226 56.9
Bachelor’s Degree Completion Program in Nursing 601 27.9
Bachelor’s Degree Completion Program in Midwifery 328 15.2
Total 2.155 100.0

When Table 1. is examined it is seen that there are 1.226 (%56.9), 601 (%27.9), and 328 (%15.2)
students attending to Bachelor's Degree Completion Program in Theology, Bachelor’'s Degree
Completion Program in Nursing, and Bachelor’s Degree Completion Program in Midwifery respectively.
There are 2155 students in total. The study group consists of 155 students from these students who
voluntarily joined to the study. The distribution of the study group according to the program and the
gender of the students was given in the Table 2.

Table 2.
The distribution of the study group according to the program and the gender of the students
Total Female Male
Program f % f % f %
Bachelor’s Degree Completion Program in Nursing 73 471 48 65.8 25 34.2
Bachelor’s Degree Completion Program in Theology 49 316 27 551 22 449
Bachelor’s Degree Completion Program in Midwifery 33 213 33 1000 O 0.0
Total 155 100.0 108 69.7 47 30.3

When the Table 2. is taken into consideration, it is seen that 108 (%69.7) students are female and 47
(%30.3) students are male in total. According to the programs that the students attend, it is seen that 73
(%47.1), 49 (%31.6), and 33 (%21.3) of the students attend to Bachelor’s Degree Completion Program in
Nursing, Bachelor’'s Degree Completion Program in Theology, and Bachelor’'s Degree Completion
Program in Midwifery respectively.

The Structure of the Programs

The programs, the students were enrolled, are Bachelor’s Degree Completion Programs in Theology,
Nursing, and Midwifery handled by ATAUZEM. Synchronous and asynchronous learning activities were
used in courses. In the asynchronous activities, the students were provided with the opportunity to
learn by using the course materials in variety formats. These materials are; weekly individual learning
materials, lecture notes, educational videos, and online resources. On the other hand, in the
synchronous dimension of the education, live online class sessions take place. Evaluation processes
includes an online midterm exam and a face to face final exam. Communication with the students was
carried out via call center, discussion platforms and social media. Information about programs was
presented below.

Bachelor’s Degree Completion Program in Nursing: It is a two-year program introduced to enable the
nurses with associate’s degree to earn the degree of undergraduate. In the program that is carried out
via distance education, the education is provided by the lectures that require technical data, skill and
practice. The practices are carried out in Atatlirk University Research Hospital and the hospitals of the
Ministry of Health. (ATAUZEM 2016).

Bachelor’s Degree Completion Program in Theology: It is a two-year program introduced to enable
the students with associate’s degree who are graduated from the department of theology to earn the
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degree of undergraduate. In this program, live online classes are carried out especially for the
presentation of the lectures that require practice (ATAUZEM 2016).

Bachelor’s Degree Completion Program in Midwifery: It is a two-year program introduced to enable
the midwives with associate’s degree to earn the degree of undergraduate (ATAUZEM 2016).

Data Collection Tools

In the study, the data are collected via an electronic form consisted of three sections in general. The
first section of the form is consisted of 6 items that are prepared by the researcher in order to obtain
the demographical information of students participated in the study group. The second section of the
form is consisted of a 12-item inventory intending to determine the learning styles of the students. And
the third section of the study is consisted of a scale with 42 items intending to determine the
satisfaction levels of the students.

In the study, in order to determine the learning styles of the students, an inventory developed by
Kolb (1984) that evaluates the learning styles which are converging, diverging, accommodating and
assimilating is used. The inventory, which was for the first time translated into Turkish, and subjected to
validity and reliability studies by Askar & Akkoyunlu (1993), underwent some changes over time. In the
present study, the version named “Kolb’s Learning Styles Inventory III” which is translated into Turkish
by Gencel (2007) is used. The inventory consists of 12 items. In each item, there are 4 options that
reflect the 4 different learning styles (Concrete Experience, Reflective Observation, Abstract
Conceptualization, and Active Experimentation). The participants are asked to score the options by
giving 4 points to the option reflecting their learning style the most and 1 point to the option that reflect
their learning style the least. As a result of the scoring, the total points for each option vary between 12
and 48. In order to determine the learning styles of the participants, combination scores between -36
and +36 are obtained by doing the calculations of “Abstract Conceptualization - Concrete Experience”
“Active Experimentation - Reflective Observation”. The combination scores were used to determine the
intersection points on the analytical plane developed by Kolb (1984) for the determination of the
learning styles. In this way, the learning styles of the individuals are determined. The reliability
coefficient of the inventory varies between .76 and .84.

In the present study in order to evaluate the satisfaction levels of the students, “Student Satisfaction
Scale on Internet Based Distance Education” developed by Kukul (2011) is used. The scale consists of 42
items clustered into 3 factors. Each one of the items are arranged in a way that the participants can
state their level of agreement for each items from 1 to 5 (1= “Strongly disagree”, 2="Disagree”,
3="Neither agree nor disagree”, 4="Agree”, 5="Strongly agree”). Kukul (2011) conducted a factor
analysis in order to determine the validity of the scale. As a result of the factor analysis, it is seen that 42
items are associated with 3 factors and the factor loadings are above 0.40. It is stated that, the obtained
three factors are able to explain approximately 60 % of total variance. These three factors are entitled as
structure and the process of the program, interactions, and the common problems.

Data Collection Process

“Kolb’s Learning Styles Inventory IlII” and “Student Satisfaction Scale on Internet Based Distance
Education” were arranged as an electronic form, published on Learning Management System which is
used to reach the online activities and data were collected online. Over certain periods, announcements
for the students to fill out the online form were made through the official social media platforms
established by the institution and Learning Management System. The data collection process took 3
weeks.
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Data Analysis

In the study, the data analysis was done considering the relation between the research questions
and the data collection tools. The data analyses conducted for each research questions were presented
in the Table 3.

Table 3.

The Data Analysis Methods Used for the Research Questions
Research Questions Data Analysis
1. What are the learning styles of the distance education Kolb Learning Styles Analysis
students?

2. What is the satisfaction level of the distance education Descriptive Analysis
students with the program that they study?

3. Do the satisfaction levels of the distance education students Inferential Analysis (One-way
differ according to the program that they study? Analysis of Variance)

4. Do the satisfaction levels of the distance education students  Descriptive Analysis / Inferential
differ according to the learning styles? Analysis (Kruskal Wallis H Test)

Kolb (1984) learning styles analysis method was used in the analysis of the learning styles of the
students in the study group (Askar & Akkoyunlu, 1993). Microsoft Office 2013 Excel was used for Kolb
(1984) learning styles analysis. For the other analyses, IBM SPSS Statistics 23.0 is used. Since the data
collection was done electronically, missing or faulty data was not encountered. Computations of
frequency, percentage, mean, and standard deviation and one way analysis of variance were performed
for the quantitative data. Tests for normality and homogeneity which are the assumptions of parametric
tests were performed to the groups before the inferential analysis. In the case that the assumptions
were not met, the analyses were performed with the non-parametric alternatives of these tests. In this
manner, instead of one-way analysis of variance, Kruskal Wallis H Test was performed. In the present
study, the significance level of each and every statistics test was accepted as 0.05.

Findings
In this section, there are findings that are emerged from analysis of the data obtained within the
framework of the research questions. The subtitles were generated in the basis of the research
guestions and presented below.

The Learning Styles of the Distance Education Students

In order to determine the learning styles of the distance education students, “Kolb’s Learning Styles
Inventory” was performed to the students. The data obtained were analyzed and presented in Table 4.

Table 4.
The Learning Styles of the Distance Education Students

The Departments

Bachelor’s Degree

Bachelor’s Degree Bachelor’s Degree .
. . Completion
Completion Program  Completion Program . Total
in Nursing in Theology Program in
Midwifery
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Learning styles f % f % f % f %

Diverging 39 53.4 33 67.3 18 54.5 90 58.1
Accommodating 13 17.8 4 8.2 6 18.2 23 14.8
Assimilating 9 12.3 9 18.4 3 9.1 21 13.5
Converging 12 16.4 3 6.1 6 18.2 21 13.5
Total 73 100.0 49 100.0 33 100.0 155 100.0

According to Table 4. out of 155 students, 90 (58.1%) students are prone to diverging learning style,
23 (14.8%) to accommodating, 21 (13.5%) to assimilating, and 21 (13.5%) are prone to converging
learning style. When the learning styles of the students are examined according to their departments; it
is detected that, out of 73 students of Bachelor’s Degree Completion Program in Nursing, 39 (53.4%)
students are prone to diverging learning style, 13 (17.8%) to accommodating, 9 (12.3%) to assimilating,
and 12 (16.4%) are prone to converging learning style. It was found out that, out of 49 students of
Bachelor’s Degree Completion Program in Theology, 33 (67.3%) students are prone to diverging learning
style, 4 (8.2%) to accommodating, 9 (18.4%) to assimilating, and 3 (6.1%) are prone to converging
learning style. And It is seen that, out of 33 students of Bachelor’'s Degree Completion Program in
Midwifery, 18 (54.5%) students are prone to diverging learning style, 6 (18.2%) to accommodating, 3
(9.1%) to assimilating, and 9 (18.2%) are prone to converging learning style.

Satisfaction Levels of the Distance Education Students with the Program

In order to determine the satisfaction level of the distance education students with the program that
they study, “Student Satisfaction Scale on Internet Based Distance Education” was performed to the
students. The data obtained were analyzed and presented in Table 5.

Table 5.
The Satisfaction Levels of the Distance Education Students with the Program
Satisfaction Level in General

Programs N X SS
Bachelor’s Degree Completion Program in Nursing 73 2.85 .65
Bachelor’s Degree Completion Program in Theology 49 2.99 .61
Bachelor’s Degree Completion Program in Midwifery 33 3.40 .59
Total 155 3.01 .66

*The scorings used in the scale varies between 1 to 5.

When the Table 5. is examined, it was found out that the satisfaction level of the students of
Bachelor’s Degree Completion Program in Nursing is (X=2.85, $5=0.65), the satisfaction level of the
students of Bachelor’s Degree Completion Program in Theology is (X=2.99, $5=0.61), and the satisfaction

level of the students of Bachelor’s Degree Completion Program in Midwifery is (X=3.40, $5=0.59). When
the satisfaction levels of the students are examined without considering the different programs, it is

seen that the satisfaction level of the students is (§=3.01, $5=0.66) in general.

The Satisfaction Levels of the Distance Education Students with the Structure and the Process of
the Program

In order to determine the satisfaction levels of the distance education students with structure and
the process of the program that they study, 16 items in the “Student Satisfaction Scale on Internet
Based Distance Education” were addressed to the students. The data obtained from the scale were
analyzed and presented in Table 6.
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Tablo 6.
The Satisfaction Level of the Distance Education Students with the Structure and the Process of the
Program

Satisfaction Level with the Structure and
the Process

Programs N X SS
Bachelor’s Degree Completion Program in Nursing 73 3.27 .89
Bachelor’s Degree Completion Program in Theology 49 3.41 .74
Bachelor’s Degree Completion Program in Midwifery 33 3.74 .72
Total 155 3.42 .83

When the Table 6. is examined, it was found out that the satisfaction level of the students of
Bachelor’s Degree Completion Program in Nursing with the structure and the process of the program is
(X=3.27, 55=0.89), the satisfaction level of the students of Bachelor’s Degree Completion Program in
Theology with the structure and the process of the program is (X=3.41, 55=0.74), and the satisfaction
level of the students of Bachelor’s Degree Completion Program in Midwifery with the structure and the

process of the program is (X=3.74, $5=0.72). When the satisfaction levels of the students are examined
without considering the program differences, it is seen that the satisfaction level of the students with

the structure and the process of the program is (X=3.42, $5=0.83).
The Satisfaction Levels of the Distance Education Students with the Interactions in the Program

In order to determine the satisfaction levels of the distance education students with the interactions
in the program that they study, 20 items in the “Student Satisfaction Scale on Internet Based Distance
Education” were addressed to the students. The data obtained from the scale were analyzed and
presented in Table 7.

Table 7.
The Satisfaction Levels of the Distance Education Students with the Interactions in the Program

Level of Satisfaction with the
Interactions

Programs N X SS
Bachelor’s Degree Completion Program in Nursing 73 2.52 .93
Bachelor’s Degree Completion Program in Theology 49 2.82 .83
Bachelor’s Degree Completion Program in Midwifery 33 3.32 .87
Total 155 2.78 .93

When the Table 7. is examined, it was found out that the satisfaction level of the students of
Bachelor’s Degree Completion Program in Nursing with the interactions in the program is (§=2.52,
$5=0.93), the satisfaction level of the students of Bachelor’s Degree Completion Program in Theology
with the interactions in the program is (X=2.82, $S=0.83), and the satisfaction level of the students of
Bachelor’s Degree Completion Program in Midwifery with the interactions in the program is (X=3.32,
S$5=0.87). When the satisfaction levels of the students are examined without considering the program
differences, it is seen that the satisfaction level of the students with the interactions in the program is
(X=2.78, 55=0.93).
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The Satisfaction Levels of the Distance Education Students with the Common Problems in the
Program

In order to determine the satisfaction levels of the distance education students with the common
problems in the program that they study, 6 items in the “Student Satisfaction Scale on Internet Based
Distance Education” are addressed to the students. The data obtained from the scale were analyzed and
presented in Table 8.

Table 8.
The Satisfaction Levels of the Distance Education Students with the Common Problems in the Program
Level of Satisfaction with the
Common Problems

Programs N X SS
Bachelor’s Degree Completion Program in Nursing 73 2.84 .96
Bachelor’s Degree Completion Program in Theology 49 2.46 .75
Bachelor’s Degree Completion Program in Midwifery 33 2.72 .79
Total 155 2.70 .88

When the Table 8. is analyzed, it was found out that the satisfaction level of the students of
Bachelor’s Degree Completion Program in Nursing with the common problems in the program is
(X=2.84, $5=0.96), the satisfaction level of the students of Bachelor’s Degree Completion Program in
Theology with the common problems in the program is (X=2.46, $5=0.75), and the satisfaction level of
the students of Bachelor’s Degree Completion Program in Midwifery with the common problems in the
program is (X=2.72, $5=0.79) . When the satisfaction levels of the students are examined without
considering the program differences, it is seen that the satisfaction level of the students with the
common problems in the program is (X=2.70, $5=0.88).

The Difference in the Satisfaction Levels of the Distance Education Students According to the Program

In order to determine if there is any difference between the satisfaction levels of the distance
education students according to the programs that they study, “One-way Variance Analysis” was
performed. Since the data showed normal distribution and each group were homogenous in itself,
ANOVA was preferred. The results of the analysis were presented in Table 9.

Table 9.
The Comparison of the Satisfaction Levels of the Distance Education Students According to the Program

The Groups
— with
Factors Programs N X SS F sd p Significant
Difference
Bachelor’s Degree
g Completion Program in 73 3.27 .89
T Nursing
o 2 Bachelor’s Degree .
[ ] . . " Nursing-
28 Completion Program in 49 341 .74 3.85 2152 .023 .
c 2 Midwifery
> a Theology
ﬁ Bachelor’s Degree
& Completion Program in 33 374 .72
Midwifery
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The Groups
— with
Factors Programs N X SS F sd p Significant
Difference
Bachelor’s Degree
Completion Program in 73 252 .93
" Nursing Midwifery-
.g Bachelor’s Degree Nursing
g Completion Program in 49 2.82 .83 9.329 2.152 .000*
‘S:'J' Theology Midwifery-
- Bachelor’s Degree Theology
Completion Program in 33 332 .87
Midwifery
Bachelor’s Degree
g Completion Program in 73 2.84 .96
K7} Nursing
@ Bachelor’s Degree
% Completion Program in 49 246 .75 2.832 2.152 .062 -
2 Theology
g Bachelor’s Degree
© Completion Program in 33 272 .79
Midwifery
Bachelor.s Degrete Completion 73 285 65 Midwifery-
Program in Nursing .
© Bachelor’s Degree Completion Nursing
) . 49 299 .61 8.623 2.152 .000*
[t Program in Theology Midwifery-
Bachelor’s Degree Completion 33 340 59 Theology

Program in Midwifery
*p<.05

It is seen in Table 9. that the difference between the means of the satisfaction levels of the distance
education students with the structure and the process of the program (F152=3.851, p<.05) and the
difference between the means of the satisfaction levels of the distance education students with the
interactions (F(y,152=9.329, p<.05) are statistically significant. On the other hand, there is no statistically
significant difference between the means of the satisfaction levels of the distance education students
with the common problems (F,155=2.832, p>.05). And also it was found out that, there is a significant
difference between the means of the overall satisfaction levels of the distance education students in
accordance with the program (Fy,15,=8.623, p<.05).

In order to determine the reason of difference between groups, multiple comparison tests were
performed. The variances of the groups are homogeneous but the numbers of the students in the
groups are not equal. For this reason Bonferroni test was used. It is a multiple comparison test that does
not require equality in numbers of the group members and can be used in the case that the variances
are equal. According to the results of the test, it was found out that the difference between the
satisfaction levels of the distance education students with the structure and the process of the program
was arisen from the difference between the Bachelor’s Degree Completion Program in Nursing (X=3.27,
$5=0.89) and the Bachelor’s Degree Completion Program in Midwifery (X=3.74, $5=0.72). The difference
between the satisfaction levels of the distance education students with the interactions is arisen from
the difference of the Bachelor’'s Degree Completion Program in Midwifery (X=3.32, $5=0.87) from
Bachelor’s Degree Completion Program in Nursing (X=2.52, 55=0.93) and Bachelor’s Degree Completion
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Program in Theology (Y=2.52, $5=0.93). And also, the difference between the overall satisfaction levels
of the distance education students with the program is arisen from the difference of the Bachelor’s

Degree Completion Program in Midwifery (§=3.40, $S=0.59) from Bachelor’s Degree Completion

Program in Nursing (X=2.85, $5=0.65) and Bachelor’s Degree Completion Program in Theology (X=2.99,
$S=0.61).

The Satisfaction Levels of the Distance Education Students According to Their Learning Styles
In order to determine the satisfaction levels of the distance education students according to their

learning styles, descriptive analysis was performed. The findings obtained from the analysis were
presented in Table 10.

Table 10.
The Satisfaction Levels of the Distance Education Students According to Their Learning Styles
The Structure Interactions Common Total
and the Problems
Process
Learning Styles N X SS X SS X SS X SS
Diverging 90 3.46 .89 2.82 1.00 2.60 .88 3.03 71
Accommodating 23 3.48 .73 2.69 .81 2.67 .93 2.99 .53
Assimilating 21 3.27 .58 2.75 .69 2.89 .92 2.97 44
Converging 21 3.29 .85 2.74 1.02 2.91 71 2.97 .76

When the Table 10. is examined, it is seen that the satisfaction level of the students that have
diverging learning style, with the structure and the process of the program is (X=3.46, $5=0.89), with the
interactions is (X=2.82, S$=1.00), with the common problems is (X=2.60, $5=0.88), and the overall
satisfaction levels of the students that have diverging learning style, with the program is (X=3.03,
S$S=0.71). The satisfaction level of the students that have accommodating learning style, with the
structure and the process of the program is (X=3.48, $5=0.73), with the interactions is ((X=2.69,
$S=0.81), with the common problems is (§=2.67, $5=0.93), and the overall satisfaction levels of the
students that have accommodating learning style, with the program is (X=2.99, $5=0.53). The
satisfaction level of the students that have assimilating learning style, with the structure and the process
of the program is (i=3.27, S$5=0.58), with the interactions is (Y=2.75, $5=0.69), with the common
problems is (X=2.89, $5=0.92), and the overall satisfaction levels of the students that have assimilating
learning style, with the program is (X=2.97, $5=0.44). The satisfaction level of the students that have
converging learning style, with the structure and the process of the program is (§=3.29, $5=0.85), with
the interactions is (X=2.74, SS=1.02), with the common problems is (X=2.91, $5=0.71), and the overall

satisfaction levels of the students that have converging learning style, with the program is (X=2.97,
$S=0.76).

When Table 10. is examined, it is seen that there were differences between the mean satisfaction
levels of the students according to their learning styles. In order to determine whether these differences
between the means are statistically significant or not, “Kruskal Wallis H Test” was performed. This non-
parametric test was chosen since the variances of the examined groups are not equal. The result of the
analysis were presented in Table 11.
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Tablell.
The Difference between the Satisfaction Levels of the Distance Education Students According to Their
Learning Styles

Factors Learning Styles N Rank H sd p

The Structure and the Process Diverging - 20 79.73
Accommodating 23 83.02 1543 3 672
Assimilating 21 68.07
Converging 21 75.02

Interactions Diverging 90 79.89
Accommodating 23 74.54 216 3 937
Assimilating 21 76.83
Converging 21 74.83
Diverging 90 73.56

Common Problems Accommodating 23 77.24
Assimilating 21 85.62 3.074 3 380
Converging 21 90.26

Total Diverging : 90 79.66
Accommodating 23 77.39 349 3 951
Assimilating 21 74.31
Converging 21 75.24

*p<.05

When the Table 11. is examined, it is seen that, the difference between the means of the overall
satisfaction levels of the distance education students with the program according to their learning styles
(Hz)=-349, p>.05) is not statistically significant. And in a similar manner it is found out that, according to
their learning styles there is no statistically significant difference between; the means of the satisfaction
levels of the distance education students with the structure and the process of the program (H3=1.543,
p>.05), the means of the satisfaction levels of the distance education students with the interactions
(H@z)=-416, p>.05), and the means of the satisfaction levels of the distance education students with the
common problems (H3=3.074, p>.05).

Results and Discussion

In the study, examines satisfaction and learning styles of distance education students, it is found out
that diverging learning style is commonly dominant among the distance education students. In their
study, Akkoyunlu & Askar (1993) determined that the individuals that have diverging learning style are
the individuals from occupation clusters that involve area of social work. In fact, when it is considered
that Theology, Nursing, and Midwifery students who involved in the present study also work in the
social areas, it can be said that similar results with Akkoyunlu & Askar (1993) are obtained in the present
study. Kolb (1984) states that, students having diverging learning style learn better by watching and
feeling, and also they can make connections between the concepts that they are handling by analyzing
concrete situations from different perspectives. The individuals having this learning style prefer to study
individually during their learning activities (Usta, 2008). Also in the applications of the distance
education, the learners have to shoulder most of their learning responsibility (Caggins, 1998; Moore &
Kearsley, 2005). It also can be conceivable that the result could be explained by the students who have
diverging learning style have more tendency to take online course.

One of the indicators of the successes of the distance education programs is also the satisfaction
levels of the students (Sahin & Shelley, 2008). According to the findings obtained in the present study, it
is seen that the satisfaction levels of the students in each dimension; the structure and the process of
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the program, the interactions, and the common problems are in generally moderate levels. According to
this, it can be said that the programs meet the expectations of the students in general or they have low
expectation from program. At this point, a conspicuous result is that the satisfaction levels of the
students of Bachelor’s Degree Completion Program in Midwifery are higher than the satisfaction levels
of the students enrolled in the other programs. This result can be explained with the possibility that the
midwifery program is designed more effectively by considering the needs and the expectations of the
students than the other programs (Sahin & Shelley, 2008).

When the distance education programs were compared in terms of sub dimension of satisfaction, it
is determined that, the structures and the processes of programs, and the interactions are different
between programs. On the other hand, it is determined that there is no such differentiation in the
satisfaction levels of the students with the common problems. Evaluating these results, it can be said
that the differences originating from the own features of the programs have an effect on both the
overall processes of the programs and the level of interactions provided in the programs. Such that, as
the programs differentiate more from each other, the interaction factors and levels changes due to the
structure of the programs (Beldarrain, 2006). On the other hand, it can be considered that, since the
programs are carried out by the same institution, the common problems are reflected similar.

In structure and the process of the program dimension, there are some issues about providing
information on objectives of each courses, course activities, materials and evaluation process. In this
study it is found that students were satisfied about providing information and consistency of process
with previous explanations. In distance education, knowing the objectives of the program affects the
satisfaction levels of the students in a positive way (Eom, Wen & Ashill, 2006). Hence, in the Gagné’s
Nine Events of Instruction, the second step is informing the learners of the objective. Informing the
learners about the objectives at the beginning of an instructional period, allows them to know what
proficiencies they are going to earn during the period and to manage their learning in that direction. It
can be said that, the awareness offered to the students provides motivation and increases the
satisfaction levels of the students.

In the interaction dimension, there is satisfaction with student-student, student-teacher and
student-institution interactions. In this context, the satisfaction level of the students in this dimension
that affects student-student interaction and social presence level, was found high. This indicates the
absence of social presence that may arise from the lack of face to face and verbal communications can
be eliminated to some extent by the communication options such as live online classes and discussion
platforms that are provided by the distance education institutions. As Kim, Kwon & Cho (2011) states
providing communication in the online learning environments is an important factor that affects the
social presence of individuals. In the online learning environments that have no face to face or verbal
communications, the students tend to become passive and as a result of that they lose their control
over learning. However, expressing themselves and sharing opinions via different platforms in such
learning environments provides a sense of belonging, and this increases the level of social presence (Joo,
Lim & Kim, 2011). Considering social presence and satisfaction levels are two variables that affect each
other (So & Brush, 2008; Zhan & Mei, 2013), it can be said that the distance education institutions
should pay attention to creating designs that can increase the social presence levels of the students.

In the dimension of satisfaction related to the common problems, problems relevant to the support
given to the students and program quality were discussed. The results indicated that students showed
low satisfaction from the online support given to them. Since the distance education students do not
have the opportunity to take face to face support, it is important for them to be able to transmit their
complaints and suggestions via call centers or discussion platforms. Hence, Farajollahi & Moenikia
(2010) examined the relation between the success of the students and the quality of support services
provided to the students in their study, and they found out that there is a positive relation between the
provision of good support to the students and the success. Consequently, it can be said that, adequate
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support of the distance education institutions via providing communication options through both call
centers and internet, is an important point in terms of ensuring student satisfaction.

In the study, it was found that satisfaction levels of the students with different learning styles do not
differ in accordance with the distance education program. Similarly, when compared in terms of sub
dimensions of satisfaction, it was found that there was no difference. It was suggested in the literature
that success levels of the students increases in the distance education applications when characteristics
and satisfaction of the students are considered (Dowdall, 1991; Ekici, 2003; Sloan-C, 2002; Tulbure,
2011). When the sub dimensions of satisfaction were examined, it was expected that the dimensions
that could be directly affected by the learning style was the interaction dimension because it was
directly related to the learning process. However, because about 60% of the students in the study group
have diverging learning styles, satisfaction was not differentiated in terms of learning styles. Because
individuals with different learning styles may have different interaction expectations. Hence, those who
have diverging learning style tend to work individually (Usta, 2008). There was also no difference in two
other dimensions of satisfaction (structure and process of the program and the common problems). It
may be arisen from that these dimensions have not direct relation with learning. Because in these
dimensions, overall satisfaction of process comes into prominence.

As conclusion, this study determined that students’ satisfaction of online programs doesn’t differ
according to learning styles. In the interaction dimension, it may be due to the learning style of the
students. The institutional support services as well as the direct teaching processes can affect
satisfaction of the students in distance education. For this reason, it is suggested for distance education
institutions to take into consideration the variables that affect students' satisfaction. In this context, it is
also suggested for researchers to perform similar studies in learning environments designed based on
different learning styles, as well as examining of independent influences and common influences
learning style and satisfaction on learning.
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Tiirkge Siirimui

Girisg

Ginumuzde gerek teknolojinin sundugu imkanlar gerekse egitim ihtiyacina yonelik degisimler
neticesinde kitle egitimine dogru bir gegis s6z konusudur. Bu gegis slirecinde kitle egitim ihtiyaglarinin
karsilanmasi noktasinda temelde uzaktan egitim uygulamalari yer almaktadir. Uzaktan egitim; 6grenim
dizeyleri, 6grenme stilleri, ilgileri, yetenekleri, calisma durumlari ve yasadiklari cografi bolge gibi bircok
acidan birbirinden farkliik gosteren bireylerin egitim amaciyla bir arada toplanmasina olanak
saglamaktadir. Bu acgidan bakildiginda uzaktan egitimin birlestirici yoni nedeniyle kitle egitimi ile
butiinlesmis oldugu dusinulebilmektedir. Bununla birlikte uzaktan egitim, kitle egitiminin yani sira
ogrencilerin ilgi ve yetenekleri dogrultusunda kendi 6grenme sorumluluklarini Ustlenerek kendi
hizlarinda egitim goérmelerini saglamakta ve farkli 6grenme stillerine goére zenginlestirilmis 6grenme
ortamlarina erisim imkani da sunmaktadir (Caggins, 1998; Cirik, 2016; Moore & Kearsley, 2005; Thomson
2010). Dolayisiyla, uzaktan egitim hem kitle egitimi hem de bireysellestirilmis egitimi muimkin
kilmaktadir.

Uzaktan egitim uygulamalarinda 6grenme sorumlulugunun 6grencilerde olmasi 6grencilerin daha
fazla destege ihtiya¢c duymasina sebep olmaktadir. Ogrencilere verilecek desteklerde ise &grencilerin
birbirinden farkli bireysel 6zellikler géstermesi, onlarin ilgileri, yetenekleri, zeka duzeyleri, 6grenme
stilleri ve aldiklar egitime iliskin doyumlari gibi birgok farkli 6zelligin dikkate alinmasi gerekmektedir
(Darren, 2014; Ekici, 2003). Bu o6zelliklerin dikkate alinmasi daha etkili ve verimli bir egitim verilmesi
acisindan oldukga 6nemlidir (Dag & Geger, 2009; Shaw & Taylor, 1984). Bu baglamda farkli 6zelliklere
yogunlasan arastirma ve uygulamalar icerisinde 6grenme stillerinin 6ne ¢iktigi gorilmektedir (Cakiroglu,
2014; Dag & Geger, 2009; Santo 2006; Speece, 2012).

Ogrenme stili, Keefe’e (1979) gére bireylerin dgrenme ortamlarini algilama ve ortamla etkilesime
gecerek tepkide bulunma karakteristiklerinin biligssel, duyussal ve fizyolojik gostergelerinin bitinaddr.
Felder (1996) ise 6grenme stilini bireylerin 6grenme veya hatirlamaya iliskin kullandiklari yollar veya
tercihler olarak goérmektedir. Uzaktan egitim uygulamalarinin bireysellestiriimis 6grenmeye yonelik
esnek bir yapisi vardir. Bu esneklik sayesinde uzaktan egitim ortamlari mimkin oldugu kadar
cesitlendirilebilmekte ve boylece 6grencilerin kendi 6grenme stillerine en uygun tercihlerde bulunmasi
saglanmaktadir (Akdemir & Koszalka, 2008; Dowdall,1991). Nitekim yapilan g¢alismalara gore uzaktan
egitim Ogrencilerinin 6grenme stilleri dikkate alinarak tasarlanan 6grenme ortamlarinda 6grencilerin
daha fazla basari elde ettigi (Tulbure, 2011; Wang, Wang, Wang, & Huang, 2006) ve uzaktan egitim
kurumlarinin hem basarilarinin hem de maddi kazanglarinin arttigi ortaya ¢ikmustir (Ekici, 2003).

Ogrencilerin grenme stillerinin belirlenmesi igin farkli ydntemlere bagvurulmaktadir. Bu kapsamda
“Gregorc’un Ogrenme Stilleri Modeli”, “Myers ve Briggs Ogrenme Tipi Modeli” ve “Felder ve Silverman
Ogrenme Stili Modeli” gibi bircok model gelistirilmistir. Bu calismada da bu modellerden biri olan ve
yaygin olarak kullanilan “Kolb’un (1984) Ogrenme Stili Modeli” temel alinmustir.

Kolb’un &grenme Stili Modeli

Kolb’a (1984) gore 6grenme, bireylerin hissetme, yansitma, disiinme ve yapma gibi etkinliklerini
icermektedir. Ogrenme stili ise dgrenme siirecinde bireylerin bu etkinlikler gergeklestirmek icin yaptigi
tercihlerdir. Kolb’un Ogrenme Stili Modeli Yasantisal Ogrenme Kurami temel alinarak olusturulmustur.
Bu kurama gore egitim, is ve kisisel gelisim temelinde gerceklesen yasantisal 6grenmede dort temel 6ge
yer almaktadir (Askar & Akkoyunlu,1993). Bunlar; Somut Yasanti, Yansiticc Gozlem, Soyut
Kavramsallastirma ve Aktif Yasanti’'dir.
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Somut Yasanti:Bireyler bu 6grenme boyutunda hissederek ve sezgilerine dayali olarak problem
¢6zme becerileri gelistirirler. Bu bireyler igin toplum iginde olmak ve gercek yasam deneyimi elde
etmek 6nemlidir (Askar ve Akkoyunlu,1993; Kolb,1985; Peker,2003).

Yansitici Gézlem: Bireyler bu 6grenme boyutunda derinlemesine diisiinerek ve izleyerek 6grenme
sireglerini yonlendirirler. Bu bireyler icin gozlem ve derinlemesine analiz yapabilme yetenekleri
onemlidir (Askar & Akkoyunlu,1993; Kolb,1985).

Soyut Kavramsallastirma: Bireyler bu 0Ogrenme boyutunda mantiksal bir cerceve igerisinde
dusunerek 6grenme sirecini yonlendirirler. Problem ¢oziimiine genellikle bilimsel olarak yaklasilan bu
boyutta bireyler igin sistematiklik, planlama ve mantiksal ¢6zimleme o6nemlidir (Askar &
Akkoyunlu,1993; Kolb,1985).

Aktif Yasanti: Bireyler bu 6grenme boyutunda uygulama yaparak 6grenme siireglerini yonlendirirler.
Bu bireyler icin deneyim kazanma ve yasayacaklari deneyimin kendileri icin faydal olacagini diisiinmeleri
onemlidir. Ayrica disa doniik ve toplumu etkileyebilme yetenegine sahip bireylerdir (Askar &
Akkoyunlu,1993; Kolb,1985; Mutlu,2008).

Kolb bu dort temel boyutu analitik dizlemde yatay ve dikey eksenlere yerlestirerek bu boyutlarin
kesisimlerinden dort farkli 6grenme stili tanimlamistir. Kolb’a gore bireyler bilgiyi hissederek veya
dusunerek algilar,izleyerek veya yaparak islerler. Buna gore bireyler analitik diizlemde bulunduklari
kesisim alanina gore degistiren, ayristiran, yerlestiren ve 6ziimseyen olarak dort farkli 6grenme stiline
sahip olabilirler (Askar & Akkoyunlu,1993; Kolb,1984). Kolb’un Ogrenme Stilleri Modeli Sekil 1.de
verilmistir.

Somut Yasantilar
(Hissederek)

Yerlegtiren Degistiren

Aktif Yasantilar Yansitici Gozlem

(Yaparak) (izleyerek)

Aynistiran

Soyut Kavramsallastirma

(Dustnerek)

Sekil 1. Kolb’un Ogrenme Stilleri Modeli (Joy & Kolb, 2007)
Degistiren O§renme Stili: Somut yasanti ve yansitici gdzlemin kesistigi alanda bulunan bu 6grenme

stilindeki bireyler; dikkatli, sabirli, degerlerinin farkinda olan ve diistincelerini ortaya koyabilme
ozelliklerine sahipler bireylerdir. Somut durumlari farkli agilardan inceleyebilir ve ele alinan kavramlar
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arasindaki iliskileri anlamli bir sekilde organize edebilirler. Ancak ileri sirdikleri fikirleri uygulamaya
gecirmezler (Agca, 2006; Askar & Akkoyunlu, 1993; Kilig¢ & Karadeniz, 2004; Kolb, 1984).

Oziimseyen Ogrenme Stili:Soyutkavramsallastirmaveyansiticigézleminkesistigialandabulunan  bu
o6grenme stilindeki bireyler; soyut kavram ve fikirler Uzerine odaklanan, model olusturma, kuram
gelistirme ve planlama gibi beceriler yoniinden basarihdirlar (Askar & Akkoyunlu,1993; Kolb, 1984).

Aynistiran Ogrenme Stili: Soyut kavramsallastirma ve aktif yasanti boyutlarinin kesistigi alanda
bulunan bu 6grenme stilindeki bireyler; problem ¢6zme, karar verme, mantiksal analiz ve sistematik
planlama yapma konusunda oldukca basarihdirlar. Ozellikle uygulama yapabilecekleri &grenme
ortamlarinda daha iyi 6grenirler. Ayrica tlimevarim yodntemini kullanmaya egilimlidirler (Askar &
Akkoyunlu, 1993; Kilig & Karadeniz, 2004; Kolb, 1984).

Yerlestiren Ogrenme Stili: Somut yasanti ve aktif yasanti boyutlarinin kesistigi alanda bulunan bu
o6grenme stilindeki bireyler; uygulama yaparak elde ettikleri deneyimleri ve hisleri ile Ogrenirler.
Ozellikle somut yasantilar yoluyla 6grenmeye meyilli olan bu bireyler planlama yapma, karar verme ve
ylriatme, yeniliklere uyum saglama gibi konularda oldukga basarilidirlar (Askar & Akkoyunlu, 1993;
Kolb, 1984).

Ogrenci Doyumu

Calismada ele alinan degiskenlerden biri de 6grenci doyumudur. Ogrenci doyumu, dgrencilerin almis
olduklari egitim hizmetinin farkli boyutlarina iliskin memnuniyetleri olarak tanimlanmaktadir (Parlak,
2004). Bir baska ifadeyle 6grenci doyumu, Ogrencilerin katilmis olduklari egitim faaliyetlerinden
beklentileri ile elde ettikleri arasindaki tutarlilik olarak ifade edilmektedir (Cam, 2007). Ogrenci doyumu
uzaktan egitimde okul birakma oranlarinin dastrilmesi ve basarinin artirilmasi icin oldukga kritik bir
faktor olarak gorilmistir. Ornegin Moore (2005) cevrimici 6grenme ortamlarinin kalite gdstergelerine
iliskin yapmis oldugu ¢alismada 6grenci doyumu, 6gretim elemani doyumu, 6grenme etkililigi, erisim
etkililigi ve maliyet etkililiginin kaliteye yonelik temel gostergeler oldugunu ortaya koymustur. Sloan-C'ye
(2002) gore uzaktan egitim uygulamalarinda o6grencilerin ders kaynaklari, yazilim, etkilesim ve
degerlendirme gibi farkh agilardan doyumlarinin saglanmasi onlarin egitime devam etmesi noktasinda
dnemli bir unsurdur. Ogrencilerin devamhligi ise egitim kurumlarinin basarisini dogrudan etkilemektedir.
Clnki ogrencilerin almis olduklari egitime iliskin doyumlari basarilarini etkilemektedir (Baturay &
Yukseltiirk, 2015; Sahin, 2009).

Uzaktan egitim kurumlarinin basari elde edebilmeleri noktasinda siirekli degerlendirme yapmalari ve
degerlendirme islemleri neticesinde bir gelisim politikasi izlemeleri kaginilmazdir. Uzaktan egitim
uygulamalari gerek 6grenci performansi gerekse kurumsal bilesenler gibi farkh boyutlar ele alinarak
degerlendirilebilmektedir. Ogrenme stilleri (Tulbure, 2011; Dag & Geger, 2009; Wang, Wang, Wang, &
Huang, 2006) ve 6grenci doyumu (Baturay & Yukseltlirk, 2015; Sahin, 2009) faktérleri uzaktan egitimde
6nemli unsurlardir.

Gilnlmizde uzaktan egitim ogrencilerinin okuduklari programa yodnelik doyum diizeylerinin
incelenmesi ve degerlendirilmesine iliskin bircok calisma yapilmistir (Darren, 2014; Joo, Lim & Kim, 2011;
Karatas & Ustiindag, 2008; Secreto & Pamulaklakin, 2015). Alan yazindaki bu calismalara bakildiginda
uzaktan egitim uygulamalarinda 6grenci doyumunun saglanmasinin hem kurum hem de 0Ogrenci
basarisini arttirdigl 6ne siriilmektedir (Babadogan, 2000; Baturay & Yukseltlirk, 2015; Ekici, 2003;
Karatas & Ustiindag, 2008; Sloan-C, 2002; Sahin, 2009). Doyum diizeyinin ortam veya bireye ait
degiskenlerle birlikte incelenmesi doyumun kontroliinlin saglanmasi agisindan énemlidir. Bu ¢alisma
bireye ait degiskenlerden alan yazinda 6grenme etkililigi Gizerinde 6nemli bir etkisi oldugu belirtilen
6grenme stilleri ile (Dowdall,1991; Secreto & Pamulaklakin, 2015; Tulbure, 2011; Wang, Wang, Wang, &
Huang, 2006) doyum arasindaki iliski Gzerine odaklanmistir. Uzaktan egitim kurumlarinin 6grenenlerin
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o6grenme stilleri ile doyumunu ve bu iki boyut arasinda iliski olup olmadigini tespit etmeleri kendilerini
degerlendirmelerini, ihtiyag duyulan uygulamalari hayata gegirmelerini ve gerekli 6nlemleri almalarini
kolaylastirabilir. Bu ylizden uzaktan egitimde bu iki faktorin ayri ayri degil de bir arada incelenmesi ile
elde edilen sonuglarin pratige dayal uygulamalarda yol gosterici nitelikte olacagi diisiiniilmektedir.

Arastirmanin Amaci

Bu arastirmanin amaci, uzaktan egitim 6grencilerinin 6grenme stilleri ve okuduklari programa yénelik
doyum dizeylerini belirleyerek 6grenme stili ve doyum dizeyi arasindaki iliskiyi incelemektir. Bu amag
dogrultusunda asagidaki sorulara cevap aranmistir:

1. Uzaktan egitim 6grencilerinin 6grenme stilleri nedir?
2. Uzaktan egitim 6grencilerinin okuduklari programa yonelik doyumlari ne dizeydedir?
a. Uzaktan egitim oOgrencilerinin okuduklari programin yapi ve isleyisine yonelik doyumlari ne
diizeydedir?
b. Uzaktan egitim 06grencilerinin okuduklari programdaki etkilesime yonelik doyumlari ne
diizeydedir?
c. Uzaktan egitim 6grencilerinin okuduklari programdaki yaygin sorunlara yénelik doyumlari ne
diizeydedir?
3. Uzaktan egitim oOgrencilerinin doyum dizeyleri okuduklari programa gore farkhlik gostermekte
midir?
4. Uzaktan egitim 6grencilerinin doyum dizeyleri 6grenme stillerine gore farkhlik géstermekte midir?

Yontem

Arastirma Yontemi

Bu arastirmada nicel arastirma yontemlerinden tarama arastirmasi deseni kullanilmistir. Tarama
arastirmalari, genis gruplar lzerinde yuritilen ve grubun belirli 6zelliklerini incelemek igin o gruptan
detayli bir sekilde verilerin toplanmasinin esas alindigi arastirmalardir (Buyukoztirk, Cakmak, Akgtn,
Karadeniz & Demirel, 2008; Fraenkel, Wallen & Hyun, 2012; Karasar, 2005; McMillan & Schumacher,
2010). Tarama arastirmalarinda incelenen grubun tutum, inang, demografik 6zellikler, goriis ve aliskanhk
gibi bircok farkli 6zelliklerine iligskin veri toplanabilir (McMillan & Schumacher, 2010). Toplanan veriler
dogrultusunda grubun farkli ézelliklerinin birbiriyle olan iliskisi arastirilabilir (Fraenkel, Wallen & Hyun,
2012). Bu arastirmada da uzaktan egitim 6grencilerinin 6grenme stilleri ve okuduklari programa yonelik
doyum dizeylerinin belirlenmesi ve 6grenme stili ile doyum diizeyi arasindaki iliskinin arastiriimasi
amaglandigi icin tarama arastirmasi deseni kullaniimistir.

Calisma Grubu

Calisma grubunu 2015-2016 egitim dgretim yilinda Atatiirk Universitesi Uzaktan Egitim Uygulama ve
Arastirma Merkezi (ATAUZEM) Lisans Tamamlama Programlarina kayith olan 155 6&grenci
olusturmaktadir. ATAUZEM'de 3 lisans tamamlama programi yiriatilmektedir. Bu programlar ve 6grenci
sayllari Tablo 1.”de sunulmustur.

Tablo 1.

ATAUZEM Lisans Tamamlama Programlari ve Ogrenci Sayilari
Program f %
ilahiyat Lisans Tamamlama 1.226 56.9
Hemesirelik Lisans Tamamlama 601 27.9
Ebelik Lisans Tamamlama 328 15.2
Toplam 2.155 100.0

250



Meva BAYRAK vd.— Gukurova Universitesi Egitim Fakiiltesi Dergisi, 46(1), 2017, 231-263

Tablo 1. incelendiginde ilahiyat Lisans Tamamlama programinda 1.226 (%56.9), Hemsirelik Lisans
Tamamlama programinda 601 (%27.9) ve Ebelik Lisans Tamamlama programinda 328 (%15.2) olmak
lzere toplamda 2.155 6grenci oldugu goriilmektedir. Calisma grubunu bu 6grenciler igerisinden gonilli
olarak ¢alismaya katilan 155 6grenci olusturmaktadir. Calisma grubunun okuduklari program ve cinsiyete
gore dagilimi Tablo 2.’de sunulmustur.

Tablo 2.
Calisma Grubunun Program ve Cinsiyete Gére Dagilimi
Toplam Kadin Erkek
Program f % f % f %
Hemsirelik Lisans Tamamlama 73 47.1 48 65.8 25 34.2
ilahiyat Lisans Tamamlama 49 316 27 55.1 22 44.9
Ebelik Lisans Tamamlama 33 213 33 100.0 0 0.0
Toplam 155 100.0 108 69.7 47 30.3

Tablo 2. incelendiginde, ¢alisma grubundaki 6grencilerin 108 (%69.7) kisinin kadin, 47 (%30.3) kisinin
ise erkek oldugu goriilmektedir. Ogrencilere okuduklar programa gére bakildiginda; 73 (%47.1) kisinin
Hemsirelik Lisans Tamamlama, 49 (%31.6) kisinin ilahiyat Lisans Tamamlama ve 33 (%21.3) kisinin ise
Ebelik Lisans Tamamlama programi 6grencisi oldugu gorilmektedir.

Programlarin Yapisi

Calisma grubunda yer alan 6grencilerin kayith olduklari programlar, ATAUZEM tarafindan
yiritilmekte olan Hemsirelik, ilahiyat ve Ebelik Lisans Tamamlama programlaridir. Bu programlarin
yapisinin genel olarak bilinmesi ¢alismanin anlasilabilirligi agisindan énemlidir. Bu dogrultuda her bir
programin genel yapisina iliskin bilgi asagida sunulmustur.

Hemsirelik Lisans Tamamlama Programi: On lisans derecesine sahip hemsirelerin, lisans diizeyine
ulasabilmeleri icin acilmis 2 yillik bir programdir. Uzaktan egitim yoluyla yiritilen bu programda teknik
bilgi, beceri ve uygulama gerektiren dersler ile egitim saglanmaktadir. Uygulamalar ise Atatirk
Universitesi Arastirma Hastanesinin ilgili birimlerinde ve Saglk Bakanligi Hastanelerinde
gerceklestirilmektedir. Derslerin yiritilmesi sirecinde senkron ve asenkron 6gretim ortamlari
kullanilmaktadir. Egitim asenkron boyutunda 6grencilere farkli formatlarda ders materyalleri ile derse
hazirlanma olanagi sunulmaktadir. Bunlar; haftalik bireysel 6grenme materyali, ders notu, egitsel video
ve online kaynaklardir. Egitimin senkron boyutunda ise canl ders uygulamalari gergeklestirilmektedir.
Programda degerlendirme islemleri ise cevrimici olarak yapilan vize sinavi ve ylz yiize yapilan final sinavi
ile gerceklestiriimektedir. Ogrencilerle cagri merkezi, tartisma platformlari ve sosyal medya topluluklari
aracihigiyla iletisim saglanmaktadir (Atauzem, 2016).

ilahiyat Lisans Tamamlama Programi: On lisans derecesine sahip ilahiyat bélimi mezunu
ogrencilerin, lisans dizeyine ulasabilmeleri icin agilmis 2 yillik bir programdir. Bu programda 6zellikle
uygulama gerektiren derslerin sunumu igin canh ders uygulamalar yiritilmektedir. Bu uygulamalarin
yani sira Ogrencilere farkli formatlarda asenkron ders materyalleri ile derse hazirlanma olanagi
sunulmaktadir. Bunlar; haftalik bireysel 6grenme materyali, ders notu, egitsel video ve online
kaynaklardir. Programda degerlendirme islemleri ise online olarak yapilan vize sinavi ve yiiz yiize yapilan
final sinavi ile gerceklestiriimektedir. Ogrencilerle cagri merkezi, tartisma platformlari ve sosyal medya
topluluklari araciligiyla iletisim saglanmaktadir (Atauzem, 2016).

Ebelik Lisans Tamamlama Programi: On lisans derecesine sahip ebelerin, lisans diizeyine
ulasabilmeleri igin agilmis 2 yillik bir programdir. Bu programda derslerin yiritiilmesi slirecinde senkron
ve asenkron 6gretim ortamlar kullaniimaktadir. Bu dogrultuda o6grencilere farkli formatlarda ders
materyalleri ile derse hazirlanma olanagl sunulmaktadir. Bunlar; haftalik bireysel 6grenme materyali,
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ders notu, egitsel video ve online kaynaklardir. Her hafta tim dersler igin canl ders uygulamalari
senkron sekilde yliritilmektedir. Programda degerlendirme islemleri ise online olarak yapilan vize sinavi
ve ylz yize yapilan final sinavi ile gerceklestiriimektedir. Ogrencilerle cagri merkezi, tartisma
platformlari ve sosyal medya topluluklari araciligiyla iletisim saglanmaktadir (Atauzem, 2016).

Veri Toplama Araglari

Arastirmada genel olarak lg¢ bélimden olusan bir elektronik form ile veri toplanmistir. Bu formun ilk
bolimi ¢alisma grubunda yer alan 6grencilerin demografik bilgilerini elde etmek amaciyla arastirmaci
tarafindan hazirlanan 6 maddeden olusmaktadir. Formun ikinci bolimu; 6grencilerin 6grenme stillerini
belirlemeye yonelik 12 maddeden olusan bir envanterden, lgilinci bolimu ise 6grencilerin doyum
dizeylerini belirmeye yonelik 42 maddelik bir 6lgekten olusmaktadir.

Arastirmada o6grencilerin 6grenme stillerini belirlemek igin Kolb (1984) tarafindan gelistirilen,
degistiren, yerlestiren, dziimseyen ve ayristiran dgrenme stillerini dlgen bir envanter kullanilmistir. ilk
olarak Askar ve Akkoyunlu (1993) tarafindan Tirkceye cevrilerek gecerlik-glvenirlik ¢calismalari yapilan
bu envanter zaman igerisinde bazi degisimlere ugramistir. Bu calismada Gencel (2007) tarafindan
Tiirkgeye cevrilen “Kolb’un Ogrenme Stilleri Envanteri 1lI” adli versiyon kullanilmistir. Envanter 12
maddeden olusmaktadir. Maddelerin her birinde 4 farkh 6grenme stilini yansitan (Somut Yasanti,
Yansitici Gozlem, Somut Kavramsallastirma ve Aktif Yasanti) 4’er segcenek bulunmaktadir. Katihmcilardan
bu 4 secenekten kendi 6grenmelerini en iyi yansitana 4, en az yansitana 1 puan olmak Uzere bir
derecelendirme yapmalari istenmektedir. Yapilan puanlandirma sonrasinda her bir secenege ait toplam
puan 12 ile 48 arasinda degismektedir. Katiimcilarin 6grenme stillerinin belirlenmesi icin “Somut
Kavramsallastirma-Somut Yasanti” ve “Aktif Yasanti- Yansitici Gozlem” islemleri yapilarak -36 ile +36
arasinda degisen birlestirilmis puanlar elde edilmektedir. Birlestirilmis puanlar ise Kolb (1984) tarafindan
0grenme stillerinin belirlenmesine yonelik olarak gelistirilen analitik diizlem {izerindeki kesisim noktasi
tespit edilmesinde kullaniimakta ve boylelikle bireylerin 6grenme stili tespit edilmektedir. Envanterin
guvenirlik katsayilari .76 ile .84 arasinda degismektedir.

Arastirmada 6grencilerin doyumlarini élgmek icin Kukul (2011) tarafindan gelistirilen “internet
Temelli Uzaktan Egitimde Ogrenci Doyum Olgegi” kullanilmistir. Bu 6lcek {i¢ faktdér altinda toplanan 42
maddeden olusmaktadir. Maddelerin her biri katilimcilarin her bir maddeye katilim seviyelerini 1’den 5’e
kadar (1= “Hi¢ Katilmiyorum”, 2= “Katilmiyorum”, 3= “Kararsizim”, 4= “Katiliyorum”, 5= “Tamamen
Katilyorum” ) ifade edebilecekleri sekilde dizenlenmistir. Kukul (2011), vyaptig1 faktor analizi
sonuglarina gére; 42 maddenin 3 faktore dagildigini ve bitiin faktor yiklerinin 0.40'in Gzerinde oldugunu
belirtmistir. Elde edilen bu faktorlerin toplam varyansin yaklasik %60’ini agikladigini tespit etmistir. Bu 3
faktor; programin yapi ve isleyisi, etkilesim ve yaygin sorunlar olarak adlandiriimistir.

Veri Toplama Siireci

Veri toplama siirecinde “Kolb’un Ogrenme Stilleri Envanteri 1lI” ve “internet Temelli Uzaktan
Egitimde Ogrenci Doyum Olgegi” elektronik form olarak diizenlenmis ve 6grencilerin ders kaynaklarina
eristigi Ogretim Yonetim Sistemi iizerinden yayinlanmis, veriler online olarak toplanmistir. Ogrencilerin
formu doldurmalari icin Ogretim Yénetim Sistemi (izerinden ve sosyal medyada kurum tarafindan
kurulan resmi topluluklar Gzerinden belirli periyotlarda duyurular yapilmistir. Veri toplama siireci 3 hafta
sirmastdar.
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Veri Analizi

Calismada arastirma sorularinin ve veri toplama araglarinin iligkisi géz 6nlinde bulundurularak veri
analizi yapilmistir. Bu dogrultuda her bir arastirma sorusuna yapilan analiz islemleri Tablo 3.te
sunulmusgtur.

Tablo 3.

Arastirma Sorularinda Kullanilan Veri Analiz Yontemleri

Arastirma sorulari Veri analizi

1. Uzaktan egitim 6grencilerinin 6grenme stilleri nedir? Kolb 6grenme stilleri analizi

2. Uzaktan egitim ogrencilerinin okuduklari programa yonelik Betimsel analiz
doyumlari ne diizeydedir?

3. Uzaktan egitim 6grencilerinin doyum dizeyleri okuduklari Kestirimsel analiz (Tek YonlU Varyans
programa gore farklilk gostermekte midir? Analizi)

4. Uzaktan egitim o6grencilerinin doyum dizeyleri 6grenme Betimsel analiz/ Kestirimsel analiz
stillerine gore farklilik gostermekte midir? (Kruskal Wallis H Testi)

Galisma grubunda yer alan 6grencilerin 6grenme stilleri analiz edilirken Kolb (1984) 6grenme stilleri
analiz yontemi kullanilmistir (Askar & Akkoyunlu, 1993). Bu analiz islemi yapilirken Microsoft Office 2013
Excel programi kullaniimistir. Diger analiz islemlerinde ise IBM SPPS Istatistic 23.0 programi
kullanilmistir.  Veriler elektronik olarak toplandigi icin herhangi bir eksik veya hatali veriye
rastlanmamistir. Nicel veriler Gzerinde frekans, yilizde, ortalama, standart sapma ve tek yonli varyans
analizi islemleri yapilmistir.Kestirimsel analiz islemleri 6ncesinde gruplara parametrik testlerin
varsayimlari olan normallik ve homojenlik testleri uygulanmistir. Varsayimlarin saglanamamasi
durumunda ise butestlerinparametrikolmayanalternatifleriileanalizlergercgeklestirilmistir. Bu dogrultuda
tek yonli varyans analizinin yerine Kruskal Wallis H testi uygulanmistir. Arastirmada her bir istatistik test
icin anlamlilik duizeyi .05 olarak kabul edilmistir.

Bulgular

Bu bolimde galismanin arastirma sorulari gergevesinde elde edilen verilerin analizi sonucunda ortaya
c¢ikan bulgular yer almaktadir. Alt basliklar arastirma sorulari temel alinarak olusturulmus ve
sunulmustur.

Uzaktan Egitim Ogrencilerinin Ogrenme Stilleri
Uzaktan egitim dgrencilerinin 6grenme stillerinin belirlenmesi amaciyla; dgrencilere “Kolb Ogrenme
Stilleri Envanteri” uygulanmistir. Elde edilen veriler analiz edilerek Tablo 4.’te sunulmustur.

Tablo 4.
Uzaktan Egitim Ogrencilerinin Odrenme Stilleri

Bolimler
Hemsirelik Lisans ilahiyat Lisans Ebelik Lisans
Toplam
Tamamlama Tamamlama Tamamlama
bu
Gpeme x4 %1 s g %
Degistiren 39 53.4 33 67.3 18 54.5 90 58.1
Yerlestiren 13 17.8 4 8.2 6 18.2 23 14.8
Oziimseyen 9 12.3 9 18.4 3 9.1 21 13.5
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Ayristiran 12 16.4 3 6.1 6 18.2 21 13.5

Toplam 73 100.0 49 100.0 33 100.0 155 100.0

Tablo 4.’e gore 155 6grenciden 90 (%58.1) kisi degistiren, 23 (%14.8) kisi yerlestiren, 21 (%13.5) kisi
O6zlimseyen ve 21 (%13.5) kisi de ayristiran 6grenme stiline daha yatkindir. Béliimlere gére 6grencilerin
O6grenme stillerine bakildiginda; 73 Hemsirelik Lisans Tamamlama 06grencisinden 39’unun (%53.4)
degistiren, 13’lnin (%17.8) yerlestiren, 9’unun (%12.3) 6zlimseyen, 12’sinin (16.4) ise ayristiran
dgrenme stiline daha yatkin oldugu gériilmektedir. 49 ilahiyat Lisans Tamamlama 6grencisinden 33’{iniin
(%67.3) degistiren, 4’Gnin (%8.2) yerlestiren, 9’unun (%18.4) 6zimseyen, 3’lnln (%6.1) ise ayristiran
dgrenme stiline daha yatkin oldugu gériilmektedir. 33 ilahiyat Lisans Tamamlama 6grencisinden 18’inin
(%54.5) degistiren, 6’sinin (%18.2) yerlestiren, 3’'tnln (%9.1) 6ziimseyen, 6’sinin (%18.2) ise ayristiran
0grenme stiline daha yatkin oldugu goriilmektedir.

Uzaktan Egitim Ogrencilerinin Okuduklari Programa Yénelik Doyum Diizeyleri

Uzaktan egitim o6grencilerinin okuduklari programa yoénelik doyum dizeylerinin belirlenmesi
amaciyla; &grencilere “internet Temelli Uzaktan Egitimde Ogrenci Doyum Olgegi” uygulanmistir.
Olgekten elde edilen veriler analiz edilerek Tablo 5.’te sunulmustur.

Tablo 5.
Uzaktan Egitim Ogrencilerinin Doyum Diizeyleri

Genel Doyum

Programlar N X SS
Hemsirelik Lisans Tamamlama 73 2.85 .65
ilahiyat Lisans Tamamlama 49 2.99 .61
Ebelik Lisans Tamamlama 33 3.40 .59
Toplam 155 3.01 .66

*QOlgekte kullanilan puanlandirma 1 ile 5 arasindadir.

Tablo 5. incelendiginde; Hemsirelik Lisans Tamamlama programi 6grencilerinin okuduklari programa
yonelik doyum diizeylerinin (X=2.85, S5=0.65) oldugu, ilahiyat Lisans Tamamlama programi
dgrencilerinin okuduklari programa yénelik doyum dizeylerinin (X=2.99, $5=0.61) oldugu ve Ebelik
Lisans Tamamlama programi &grencilerinin okuduklari programa yonelik doyum diizeylerinin (X=3.40,
$5=0.59) oldugu gorilmistir. Ogrencilerin doyum diizeyleri program farki gdézetilmeksizin
incelendiginde ise doyum diizeylerinin (X=3.01, $5=0.66) oldugu gériilmiistir.

Uzaktan Egitim Ogrencilerinin Okuduklari Programin Yapi ve isleyisine Yénelik Doyum Diizeyleri
Uzaktan egitim 6grencilerinin okuduklari programin yapi ve isleyisine yonelik doyum diizeylerini
belirlemek amaciyla 6grencilere “internet Temelli Uzaktan Egitimde Ogrenci Doyum Olcegi” igerisinde

16 madde ydneltilmistir. Olcekten elde edilen veriler analiz edilerek Tablo 6.”da sunulmustur.

Tablo 6.
Uzaktan Egitim Ogrencilerinin Okuduklari Programin Yapi ve isleyisine Yénelik Doyum Diizeyleri

Yapi ve isleyise Yonelik Doyum

Programlar N X SS
Hemsirelik Lisans Tamamlama 73 3.27 .89
ilahiyat Lisans Tamamlama 49 3.41 .74
Ebelik Lisans Tamamlama 33 3.74 72
Toplam 155 3.42 .83
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Tablo 6. incelendiginde; Hemsirelik Lisans Tamamlama programi 6grencilerinin okuduklari programin
yap!i ve isleyisine yonelik doyum diizeylerinin (X=3.27, $5=0.89), ilahiyat Lisans Tamamlama programi
ogrencilerinin okuduklari programin yapi ve isleyisine ynelik doyum diizeylerinin (X=3.41, $5=0.74) ve
Ebelik Lisans Tamamlama programi 6grencilerinin okuduklari programin yapi ve isleyisine yonelik doyum
diizeylerinin (X=3.74, $5=0.72) oldugu gérulmustir. Ogrencilerin okuduklari programin yapi ve isleyisine
yénelik doyum duizeyleri program farki gozetilmeksizin incelendiginde ise doyum diizeylerinin (X=3.42,
$5=0.83) oldugu gorilmistir.

Uzaktan Egitim Ogrencilerinin Okuduklari Programdaki Etkilesime Yénelik Doyum Diizeyleri

Uzaktan egitim 06grencilerinin okuduklari programdaki etkilesime yo6nelik doyum dizeylerini
belirlemek amaciyla 6grencilere “internet Temelli Uzaktan Egitimde Ogrenci Doyum Olgegi” igerisinde
20 madde yoneltilmistir. Olcekten elde edilen veriler analiz edilerek Tablo 7.’de sunulmustur.

Tablo 7.
Uzaktan Egitim Ogrencilerinin Okuduklari Programdaki Etkilesime Yénelik Doyum Diizeyleri
Etkilesime Yonelik Doyum

Programlar N X SS
Hemsirelik Lisans Tamamlama 73 2.52 .93
ilahiyat Lisans Tamamlama 49 2.82 .83
Ebelik Lisans Tamamlama 33 3.32 .87
Toplam 155 2.78 .93

Tablo 7. incelendiginde; Hemsirelik Lisans Tamamlama programi 6grencilerinin  okuduklar
programdaki etkilesime yonelik doyum diizeylerinin (Y=2.52, $5=0.93), ilahiyat Lisans Tamamlama
programi 6grencilerinin okuduklari programdaki etkilesime yénelik doyum dizeylerinin (X=2.82,
$5=0.83) ve Ebelik Lisans Tamamlama programi 6grencilerinin okuduklari programdaki etkilesime yonelik
doyum diizeylerinin (X=3.32, S5=0.87) oldugu gérilmiistiir. Ogrencilerin okuduklari programdaki
etkilesime yonelik doyum diizeyleri program farki gdzetilmeksizin incelendiginde ise doyum diizeylerinin
(X=2.78, S5=0.93) oldugu gorilmistiir.

Uzaktan Egitim Ogrencilerinin Okuduklari Programdaki Yaygin Sorunlara Yénelik Doyum Diizeyleri

Uzaktan egitim 6grencilerinin okuduklar programdaki yaygin sorunlara yénelik doyum diizeylerini

belirlemek amaciyla dgrencilere “internet Temelli Uzaktan Egitimde Ogrenci Doyum Olgegi” igerisinde 6
madde ydneltilmistir. Olcekten elde edilen veriler analiz edilerek Tablo 8.’de sunulmustur.

Tablo 8.
Uzaktan Egitim Ogrencilerinin Okuduklari Programdaki Yaygin Sorunlara Yénelik Doyum Diizeyleri
Yaygin Sorunlara Yonelik Doyum

Programlar N X SS
Hemsirelik Lisans Tamamlama 73 2.84 .96
ilahiyat Lisans Tamamlama 49 2.46 .75
Ebelik Lisans Tamamlama 33 2.72 .79
Toplam 155 2.70 .88

Tablo 8. incelendiginde; Hemsirelik Lisans Tamamlama programi 06grencilerinin okuduklari
programdaki yaygin sorunlara yonelik doyum diizeylerinin (X=2.84, S5=0.96), ilahiyat Lisans Tamamlama

programi 6grencilerinin okuduklar programdaki yaygin sorunlara yénelik doyum diizeylerinin (X=2.46,
$5=0.75) ve Ebelik Lisans Tamamlama programi 6grencilerinin okuduklari programdaki yaygin sorunlara
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yonelik doyum diizeylerinin (X=2.72, $5=0.79) oldugu gérilmustir. Ogrencilerin okuduklari programdaki
yaygin sorunlara yonelik doyum dizeyleri program farki gozetilmeksizin incelendiginde ise doyum

diizeylerinin (X=2.70, $5=0.88) oldugu gorilmustiir.
Uzaktan Egitim Ogrencilerinin Okuduklari Programa Gére Doyum Diizeyleri Arasindaki Farklilik

Uzaktan egitim 6grencilerinin okuduklari boliimlerine gére doyum duzeyleri arasinda farklilik olup
olmadigini tespit etmek amaciyla “Tek Yonlu Varyans Analizi” yapilmistir. Bu testin segilmesinin nedeni
verilerin normal dagilm gostermesi ve gruplarin kendi icinde homojen olmasidir. Yapilan analiz
sonucunda elde edilen veriler Tablo 9.”da sunulmustur.

Tablo 9.
Uzaktan Egitim Ogrencilerinin Béliimlerine Gére Doyum Diizeyleri Arasindaki Farklilik

Anlamli farkin

Faktor Program N X SS F sd A
goraldugu gruplar
Z Hemsirelik Lisans 73 3.27 .89
2 Tamamlama
?>J ilahiyat Lisans 49 3.41 .74 3.851 2.152 .023* Hemsirelik-Ebelik
a Tamamlama
& Ebelik Lisans Tamamlama 33 3.74 .72
Hemsirelik Lisans 73 252 .93
§, Tamamlama Ebelik-Hemsirelik
2 ilahiyat Lisans 49 2.82 .83 9.329 2.152 .000*
b Tamamlama Ebelik-ilahiyat
Ebelik Lisans Tamamlama 33 3.32 .87
Hemsirelik Lisans 73 284 .96
c Tamamlama
%g ilahiyat Lisans 49 246 .75 2.832 2152 .062 -
> 8 Tamamlama
Ebelik Lisans Tamamlama 33 2.72 .79
Hemsirelik Lisans 73 285 .65
£ Tamamlama Ebelik-Hemsirelik
= ilahiyat Lisans 49 299 .61 8.623 2.152 .000*
2 Tamamlama Ebelik-ilahiyat
Ebelik Lisans Tamamlama 33 3.40 .59
*p<.05

Tablo 9. incelendiginde; 6grencilerin okuduklari programa gore programin yapi ve isleyisine yonelik
doyum duzeyleri ortalamalari arasindaki farklihgin (F(;152=3.851, p<.05) ve etkilesime yonelik doyum
diizeyleri ortalamalari arasindaki farkhligin (F(;152=9.329, p<.05) istatistiksel olarak anlamli oldugu
gorulirken; yaygin sorunlara yénelik doyum diizeyleri ortalamalari arasindaki farkliigin (F;5,=2.832,
p>.05) istatistiksel olarak anlamli olmadigi gorilmektedir. Yine Ogrencilerin okuduklari bélime gore
okuduklari programa yoénelik genel doyum diizeyleri ortalamalari arasindaki farkliligin ise (F,15,=8.623,
p<.05) istatistiksel olarak anlamh oldugu goriilmektedir.

Ogrencilerin programlarina gére doyum diizeyleri arasindaki farkliliklarin hangi gruplardan
kaynaklandigini belirlemek amaciyla ¢oklu karsilastirma testi yapilmistir. Incelenen gruplarin
varyanslarinin  homojen olmasi fakat gruplardaki eleman sayilarinin esit olmamasi nedeniyle;
varyanslarin homojen oldugu durumlarda kullanilan ve grup sayilarinin esit olmasini gerektirmeyen ¢oklu
karsilastirma testi olan Bonferroni testi kullaniimistir. Test sonuglarina gére; programin yapi ve isleyisine
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yénelik doyum diizeyleri arasindaki farkliligin Hemsirelik Lisans Tamamlama (X=3.27, $5=0.89) ve Ebelik
Lisans Tamamlama (X=3.74, $5=0.72) programlari arasindaki farktan kaynaklandigi tespit edilmistir.
Etkilesime y6nelik doyum diizeyleri arasindaki farkliigin ise Ebelik Lisans Tamamlama (X=3.32, $5=0.87)
programinin Hemsirelik Lisans Tamamlama (Y=2.52, §5=0.93) ve ilahiyat Lisans Tamamlama (Y=2.82,
S$S=0.83) programlari ile olan farklihgindan kaynaklandigi tespit edilmistir. Yine genel doyum dizeyine

yonelik farkliigin da Ebelik Lisans Tamamlama (X=3.40, $5=0.59) programinin Hemsirelik Lisans

Tamamlama (X=2.85, $5=0.65) ve ilahiyat Lisans Tamamlama (X=2.99, $5=0.61) programlari ile olan
farkliligindan kaynaklandigi tespit edilmistir.

Uzaktan Egitim Ogrencilerinin Ogrenme Stillerine Gore Doyum Diizeyleri
Uzaktan egitim o6grencilerinin 6grenme stillerine gore okuduklari programa yoénelik doyum

diizeylerini belirlemek icin betimsel analiz yapiimistir. Analiz sonucunda elde edilen bulgular Tablo 10.’da
sunulmustur.

Tablo 10.
Uzaktan Egitim Ogrencilerinin O§renme Stillerine Gére Doyum Diizeyleri
Yapi ve isleyis Etkilesim Yaygin sorunlar Toplam

Ogrenme Stili N X SS X SS X SS X SS
Degistiren 90 3.46 .89 2.82 1.00 2.60 .88 3.03 71
Yerlestiren 23 3.48 .73 2.69 .81 2.67 .93 299 53
f)zUmseyen 21 3.27 .58 2.75 .69 2.89 .92 2.97 44
Ayristiran 21 3.29 .85 2.74 1.02 2.91 71 297 .76

Tablo 10. incelendiginde; degistiren 6grenme stiline sahip 6grencilerin okuduklari programin yapi ve
isleyisine yonelik doyum diizeylerinin (X=3.46, $5=0.89), etkilesime y6nelik doyum diizeylerinin (X=2.82,
$S=1.00), yaygin sorunlara yonelik doyum dizeylerinin (Y=2.60, S$5=0.88) ve genel olarak programa
yonelik doyum diizeylerinin (X=3.03, $5=0.71) oldugu gérilmustir. Yerlestiren 6grenme stiline sahip
ogrencilerin okuduklari programin yapi ve isleyisine yonelik doyum dizeylerinin (Y=3.48, $5=0.73),
etkilesime yonelik doyum dizeylerinin (Y=2.69, $S=0.81), yaygin sorunlara yénelik doyum dizeylerinin
(X=2.67, $5=0.93) ve genel olarak programa yénelik doyum diizeylerinin (X=2.99, S5=0.53) oldugu
gorilmistir. Oziimseyen 6grenme stiline sahip 6grencilerin okuduklar programin yapi ve isleyisine
yonelik doyum diizeylerinin (X=3.27, S5=0.58), etkilesime yonelik doyum dizeylerinin (X=2.75,
$5=0.69), yaygin sorunlara yonelik doyum dizeylerinin (Y=2.89, §5=0.92) ve genel olarak programa
yonelik doyum dizeylerinin (X=2.97, $5=0.44) oldugu gorilmiistiir. Ayristiran 6grenme stiline sahip
ogrencilerin okuduklari programin yapi ve isleyisine yonelik doyum dizeylerinin (Y=3.29, $5=0.85),
etkilesime yonelik doyum diizeylerinin (X=2.74, S5=1.02), yaygin sorunlara yénelik doyum diizeylerinin
(X=2.91, $5=0.71) ve genel olarak programa yénelik doyum diizeylerinin (X=2.97, $5=0.76) oldugu
gorilmustir.

Tablo 10. incelendiginde; 6grencilerin 6grenme stillerine gére doyum diizeyleri ortalamalari arasinda
farklihklar oldugu gorilmuistir. Ortalamalar arasindaki bu farklihgin istatistiksel olarak anlaml olup
olmadigini test etmek amaciyla “Kruskal Wallis H Testi” yapilmistir. Nonparametrik olan bu testin
secilmesinin incelenen gruplarin varyanslarinin homojen olmamasidir. Yapilan analiz sonucunda elde
edilen veriler Tablo 11.”de sunulmustur.
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Tablo 11.
Uzaktan Egitim Ogrencilerinin Ogrenme Stillerine Gére Doyum Diizeyleri Arasindaki Farkliik
Faktor Ogrenme Stili N Sira Ort. H sd p
Yapi ve [sleyis Degistiren 90 79.73
\.(.erle§tiren 23 83.02 1543 3 672
Ozimseyen 21 68.07
Ayristiran 21 75.02
Etkilesim De§i§ti'ren 90 79.89
Yerlestlren 23 74.54 216 3 937
Ozimseyen 21 76.83
Ayristiran 21 74.83
Degistiren 90 73.56
Yaygin Sorunlar Yerlestiren 23 77.24
Oziimseyen 21 85.62 3.074 3 380
Ayristiran 21 90.26
Toplam Degisti'ren 90 79.66
\'(.erlestlren 23 77.39 349 3 951
Oziimseyen 21 74.31
Ayristiran 21 75.24
*p<.05

Tablo 11. incelendiginde; 6grencilerin 6grenme stillerine gére okuduklari programa yoénelik genel
doyum dizeyleri ortalamalari arasindaki farkliigin (Hg=.349, p>.05) istatistiksel olarak anlamli olmadig
goriilmektedir. Olgegin boyutlarina bakildiginda ise 6grencilerin 6grenme stillerine gére okuduklar
programin; yapi ve isleyisine yonelik doyum dizeyleri ortalamalari arasindaki farkliigin (H;=1.543,
p>.05), etkilesime yonelik doyum diizeyleri ortalamalari arasindaki farkliligin (H)=.416, p>.05) ve yaygin
sorunlara yonelik doyum diizeyleri ortalamalari arasindaki farklihgin da (H;3=3.074, p>.05) istatistiksel
olarak anlamli olmadigi goriilmektedir.

Sonug ve Tartisma

Uzaktan egitim 6grencilerinin 6grenme stilleri ve doyum dizeylerini inceleyen bu calismada uzaktan
egitim  6grencilerinin  ¢ogunlukla “degistiren” 06grenme stiline sahip oldugu gorulmdistur.
AkkoyunluveAskar(1993) yapmis olduklari galismada degistiren 6grenme stilindeki bireylerin sosyal
calisma alanlarini iceren meslek gruplarindan bireyler olduklarini tespit etmislerdir. Nitekim bu
calismada yer alan hemsirelik, ilahiyat ve ebelik béliimlerindeki 6grencilerin de sosyal alanlarda calistigl
disunulerek benzer sonuglara ulasildigi soéylenebilir. Kolb (1984) degistiren 6grenme stiline sahip
ogrencilerin izleyerek ve hissederek daha iyi 6grendikleri, somut durumlari farkh acilardan inceleyerek
ele aldiklari kavramlar arasinda iliski kurabildiklerini ifade etmektedir. Bu 6grenme stiline sahip bireyler
6grenme etkinliklerinde bireysel calismayi tercih etmektedirler (Usta, 2008). Uzaktan egitim
uygulamalarinda da 6grenenlerin kendi 6grenme sorumluluklarinin blyik bir kismini Gstlenmeleri s6z
konusudur (Caggins, 1998; Moore & Kearsley, 2005). Calismadan elde edilen sonug bir baska agidan
degerlendirildiginde degistiren 6grenme stiline sahip 6grencilerin uzaktan egitimi daha fazla tercih
etme egiliminde olduklari diistinilebilir.

Uzaktan egitim programlarinin basarili olup olmadiginin gostergelerinden biri de 6grencilerin
doyum duzeyleridir (Sahin & Shelley, 2008). Bu calismadan elde edilen bulgulara gére doyumun alt
boyutlarinda programin genel yapi ve isleyisine yonelik, etkilesime yonelik ve yaygin sorunlara yénelik
doyum dizeylerinin genellikle orta seviyede oldugu goriilmektedir. Buna gbére programlarin genel olarak
o6grenci beklentilerini karsiladigl sodylenebilecegi gibi 06grencilerin okuduklari programa iliskin
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beklentilerinin distk oldugu da diisinilebilir. Bu noktada dikkat ¢eken sonug 6zellikle Ebelik Lisans
Tamamlama programi égrencilerinin doyum duzeylerinin diger program 6grencilerinden daha yiiksek
olmasidir. Bu sonug ilgili programin diger programlara goére daha iyi tasarlanmis olabilecegi seklinde
yorumlanabilir. Yine 6grencilerin beklentileri arasindaki muhtemel farkliliklardan da kaynaklanabilir.

Calisma grubundaki 6grencilerin doyum diizeylerinin alt boyutlari programa gore karsilastirildiginda
programlarinin yapi ve isleyisine ve etkilesime yonelik doyum dizeylerinin program bazinda farklilastigi,
yaygin sorunlara iliskin doyum dizeyinin ise program bazinda farklilasmadigi gorilmustir. Bu durum
degerlendirilecek olursa programlarin kendi 6zelliklerinden kaynaklanan farkliliklarin genel isleyise ve
programda saglanan etkilesim diizeyine etki ettigi sdylenebilir. Oyle ki programlar farkllastikca
programin yapisindan dolayi etkilesim faktorleri ve diizeyleri de degismektedir (Beldarrain, 2006). Diger
taraftan programlarin ayni kurum tarafindan yiritilmesi nedeniyle yaygin problemlerin her programa
benzer diizeyde yansidigi diisiinilebilir.

Calisma kapsaminda ele alinan programin yapi ve isleyisine yonelik boyutta, programda yer alan her
bir dersin amaclarinin ifade edilmesinden ders icinde ve disinda yapilacak etkinlikler, kullanilacak
materyaller ve degerlendirmeye kadar siireg icerisindeki bircok bilesen yer almistir. Calisma sonucunda
ogrencilerin 6zellikle ders amaglarinin belirtiimesi ve siirecin bu amaglar dogrultusunda tutarh bir sekilde
ilerlemesine yonelik doyum diizeylerinin oldukga yiiksek oldugu tespit edilmistir. Uzaktan egitimde
programin amaglarinin bilinmesi 6grencilerin doyum duzeylerini olumlu yonde etkilemektedir (Eom,
Wen & Ashill, 2006). Nitekim Gagné’nin (1985) 6gretimin dokuz asamasinin ilk basamagi hedeften
haberdar etmedir. Bir 6gretim siirecinin basinda 6grenenlerin hedeften haberdar edilmesi, onlari slreg
icerisinde hangi yeterlilikleri kazanacaklarini bilmeleri ve bu dogrultuda calismalarini yonlendirmelerini
saglamaktadir. Ogrencilere saglanan bu farkindaligin ise motivasyon saglayarak onlarin doyum
dizeylerini arttirdigi seklinde yorumlanabilir.

Calisma kapsamindaki etkilesim boyutunda ise 6grenci-6grenci, 6grenci-6gretmen ve 6grenci-kurum
arasindaki etkilesim ele alinmistir. Bu kapsamda 6grencilerin 6zellikle 6grenci-6grenci etkilesimini ve
sosyal bulunusluk dlzeylerini etkileyebilecek unsurlari iceren bu boyutta doyum diizeyinin yilksek
oldugu tespit edilmistir. Bu durum, uzaktan egitimdeki ylz ylze iletisim eksikliginden kaynaklanabilecek
olan sosyal bulunusluk konusundaki eksikligin, uzaktan egitim kurumlari tarafindan sunulan canli sinif ve
tartisma platformlari gibi iletisim secenekleriyle bir dereceye kadar giderilebildigine isaret etmektedir.
Nitekim Kim, Kwon & Cho (2011)’e gore online 6grenme ortamlarinda etkilesimin saglanmasi bireylerin
sosyal bulunusluklarini etkileyen 6nemli bir faktordir. Yiz ylze ve sozli iletisimin olmadigi online
o6grenme ortamlarinda 6grenciler pasif olma egilimi gosterebilecek ve sonugta 6grenme kontrollerini
kaybedebileceklerdir. Ancak bireylerin bu tur 6grenme ortamlarinda farkli platformlar araciligiyla
o6grenme toplulugu igerisinde kendilerini ifade etmeleri ve fikir paylasiminda bulunmalari aidiyet hissi
saglamakta bu durum ise sosyal bulunusluk diizeylerini artirmaktadir (Joo, Lim & Kim, 2011). Sosyal
bulunusluk ve doyumun birbirini etkileyen iki degisken oldugu (So & Brush, 2008; Zhan & Mei, 2013) go6z
onilinde bulundurulacak olursa uzaktan egitim kurumlarinin 6grencilerin sosyal bulunusluk dazeylerini
artiracak tasarimlar yapmaya 6zen gostermeleri gerektigi distnalebilir.

Calismada ele alinan yaygin sorunlara yoénelik boyutta 6grencilere verilen destek ve program
niteligine iliskin sorunlara yer verilmistir. Calisma sonucunda 6grencilerin kendilerine verilen online
desteklere yonelik doyum dizeylerinin disik oldugu gortlmistir. Uzaktan egitim 6grencileri 6rgilin
egitimde oldugu gibi ylz yluze destek alamadiklari icin dilek ve sikayetlerini ¢agri merkezleri ya da
tartisma platformlari Gzerinden duyurabilmektedirler. Dolayisiyla uzaktan egitim 6grencilerine verilen
destek hizmetleri olduk¢a oOnemlidir. Nitekim Farajollahi ve Moenikia, (2010), uzaktan egitimde
ogrencilere verilen destek servislerinin niteligi ve 6grencilerin basarilari arasindaki iliskiyi incelendikleri
calismada; 6grencilere iyi destek servisinin saglanmasi ile basari arasinda pozitif bir iliski oldugunu tespit
etmislerdir.  Dolayisiyla uzaktan egitim merkezlerinin hem ¢agri merkezleri hem de internet Gizerinden
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iletisim secenekleri sunarak 6grencileri yeterince desteklemelerinin 6grenci doyumunun saglanmasi
noktasinda 6nemli oldugu séylenebilir.

Calismada farkh 6grenme stiline sahip uzaktan egitim 6grencilerinin okuduklari programa iliskin
doyum duzeylerinin farklilasmadigl tespit edilmistir. Doyumu olusturan alt boyutlar agisindan
karsilastirildiginda da benzer sekilde farklik olmadigi ortaya ¢ikmistir. Ancak alan yazinda incelenen
calismalarda 6grencilerin 6grenme stillerinin dikkate alindigi ve 6grenci doyumunun saglandigi uzaktan
egitim uygulamalarinda 6grenci basarisinin arttigi 6ne sirilmektedir (Dowdall,1991; Ekici, 2003; Sloan-C,
2002; Tulbure, 2011). Doyum degiskenini olusturan boyutlar incelendiginde 6grenme stilinden dogrudan
etkilenebilecek olan boyutun, 6grenme sireci ile dogrudan iliskili olmasi nedeniyle etkilesim boyutu
olmasi beklenmekteydi. Ancak ¢alisma grubunda yer alan &grencilerin yaklasik %60'Iinin degistiren
0grenme stiline sahip olmasi nedeniyle farkli 6grenme stillerine sahip 6grencilerin doyumlari arasinda
fark gorialmemis olabilir. Clinkii farkli 6grenme stiline sahip bireylerin etkilesim beklentileri de farkli
olabilir. Nitekim degistiren 6grenme stiline sahip kisiler bireysel calismaya yatkinlardir (Usta, 2008).
Doyumu olusturan diger boyutlar incelendiginde ise programin yapi ve isleyisi ile yaygin sorunlarin
dogrudan 6grenme ile iliskili olmadigi sdylenebilir. Clinkl bu boyutlarda genel olarak isleyisten duyulan
memnuniyet 6n plana ¢ikmaktadir.

Sonug olarak bu c¢alismada farkh 6grenme stiline sahip uzaktan egitim 6grencilerinin okuduklari
programa iliskin doyum duzeylerinin farklilasmadigi ortaya c¢ikmistir. Etkilesim boyutunda fark
cikmamasinin sebebi &grencilerin 6grenme stilinden kaynaklanabilir. Ogrencilerin uzaktan egitimdeki
doyumunu dogrudan 6gretim sirecleri kadar kurumsal destek hizmetleri de etkileyebilmektedir. Bu
nedenle 6grencileri doyum agisindan etkileyen diger degiskenlerin 6ne cikarilmasi 6zellikle uzaktan
egitim kurumlari agisindan 6nemlidir. Bu kapsamda arastirmacilarin farkli 6grenme stillerine gore
tasarlanmis 6grenme ortamlarinda benzer galismalar yapmalari ve bunun yani sira 6grenme stili ve
doyumun 6grenme lzerindeki bagimsiz etkileri ve ortak etkilerinin incelemeleri 6nerilir.
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Introduction

In-service training activities have an important function in contributing to lifelong learning processes
of the individuals, shaping the professional performances of the employees according to the conditions
of the day, meeting the needs of the target group according to the conditions included. This situation
becomes even more important when it is examined from the point of view of the education process and
the teachers. There is no doubt that teachers have great responsibilities in educating today's students in
an appropriate way with 21% century learning skills. In order for teachers to be able to fulfil their
responsibilities, they need to keep up with the ever-evolving daily and educational life conditions and
develop themselves accordingly, continuously. It is of great importance to support the professional
development of teachers throughout their professional lives so that teachers can respond to the needs
of their students. For this purpose, the Ministry of National Education (MNE) carries out various in-
service training activities aimed at ensuring the professional and personal development of the teachers,
adapting to the changes in the educational process, increasing their performance and preparing them
for higher positions (MNE, 2014). These trainings, which have been given face to face up to now in
traditional learning environments, appear to have recently been given in online environments.

In terms of technology focus, the importance of in-service training for professional development of
teachers becomes more meaningful. Every day new technologies have been entering into the training
focus and these technologies have been tried to be utilized to support learning. Technological
investments have been made both at institutional and individual level within the scope of FATIH Project,
which has been implemented in recent years in order to utilize technology in education and integrate
technology to education in our country. In line with this project, until 2017, it has been aimed to achieve
the objectives of processing technology supported courses in every class and using technologies in
structuring the learning process and environment. However, in order to achieve these goals, it has been
carried out various in-service training activities aimed at Ministry of National Education teachers in
order to increase the quality of the project, thinking that it won’t be enough to equip classrooms,
teachers and students with technological tools (MNE 2011, 2012a, 2012b, 2014). The contents of these
trainings have been seemed to be shaped mainly as "preparatory education"”, "technology leadership"
and "integration of technology to education". It is unrealistic to be able to provide in-service trainings in
the short term traditionally in face-to-face environments to all the teachers and managers in the country
that are covered by the FATIH Project. For this reason, they have recently started to provide these in-
service trainings through distance learning in Ministry of National Education (MNE, 2012). However,
regardless of the method, the training conducted by Ministry of National Education has been put
forward in various researches (Akbaba-Altun, 2006; Cagiltay, Cakiroglu, Cagiltay,&Cakiroglu, 2001;
Kayaduman, Sirakaya,&Seferoglu, 2011; MEB, 2004; Tashbeyaz, Karaman,&Goktas, 2014; Usluel,
Mumcu,&Demiraslan, 2007) where participants are not very satisfied with the conditions and qualities
of the training. The main reasons for this situation have been identified in the research conducted on
the subject as following; the lack of realistic requirements when the training environment is provided,
the lack of sufficient teacher-learner interaction, the lack of enrichment of educational content with
educational materials, inadequate training time, technical difficulties and limited scope of education.

In-service training conducted by online distance learning method has been determined as major
strengths of this method by teachers in terms of flexibility for the time and space and suitability for
individual learning (Taslibeyaz et al., 2014). On the other hand, it has been reported by the teachers that
the most important limitation of this method is the lack of sufficient learner-teacher interaction
(Taslibeyaz et al., 2014). At this point, various distance learning theories are leading the way in
overcoming such limitations. According to the theory of equality from distance learning theories, the
more the learning experiences of distance learning learners are equal to the learning experiences of face
learning learners, the more the learning outcomes will be equal (Karatas, 2003; Simonson, Schlosser,&
Hanson, 1999). However, in this context, it remains unclear in many cases where the problems arise
from and from what stages of the learning process. It will be useful to systematically address the
problem in terms of instructional design and technology. According to Seels and Glasgow (1988),
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instructional design is the process of solving teaching problems based on a systematic analysis of the
conditions. For this reason, every step of the instructional system design process must be carefully
considered in order to solve the problems experienced in the process. There are over 100 instructional
design models developed to create effective, productive and attractive learning environments, and to
eliminate problem situations related to learning and performance. Although these models essentially
have structures and processes that are close to each other, it is possible to handle all these models in six
categories (Simsek, 2011). These are; (1) Core Models, (2) Linear Models, (3) Flexible Models, (4)
Interactive Models, (5) Intuitive Models and (6) Compound Models. Core models are the most
commonly used models in the instructional design process (Bichelmeyer, 2005, Feyzi, 2013). The most
common use of these core models (Holden, 2015; McGriff, 2000) is the ADDIE (Analyze, Design,
Development, Implementation, Evaluation) model consisting of Analyze-Design-Development-
Implementation-Evaluation. This model is called the core model because it considers the design phases
detailed in all other models (ASSURE [Analyze learners, State objectives, Select methods, media and
materials, Utilize media and materials, Require learner participation, Evaluate and revise] Model, Dick
and Carey Model, Smith and Ragan Model, ARCS [Attention, Relevance, Confidence, Satisfaction]
Motivation Model vb.) as the basis / summarizer (Bichelmeyer, 2005). Being practical in terms of
usability and intelligibility is the greatest advantage of the ADDIE model (Corbeil, 2012; Wang &Hsu,
2009). However, it is proposed to be used in the process of instructional design because it reduces
process steps, which the steps that are similar to each other in some models bring, to five basic steps
and provides a framework for instructional design with a systematic approach rather than a model
(Bichelmeyer, 2005; Molenda, 2003). In the field of literature, ADDIE model has been reported to be the
most commonly used model in the researches on collective studies of foreign studies in the field of
instructional design (Khodabandelou&Samah, 2012; Li, 2003; Royal, 2007). Similarly, in the national
literature, ADDIE model has been found to be the most commonly used instructional design model
within the context of instruction design (Goksu, Ozcan, Cakir,&Goktas, 2014). It has been reported that
the instructional design processes developed according to this model have positive effects on academic
achievement, motivation, permanent learning, student self-confidence, attitudes and approaches of the
students (Goksu et al., 2014). The phase of this model are summarized below.

In the phase of analysis, by way of educational problem; the characteristics of the target group (pre-
knowledge, requirement, etc.), learning environment conditions, learning objectives and contents, task
analysis and so on, the information that will constitute the basis of education is determined. In the
design phase, the learning objectives are determined according to the information obtained from the
analysis phase, the learning environment and process, the methods / techniques to be used, the tools /
applications, the measurement / evaluation process / tools are designed. In short, strategies are set for
the development phase at this stage.

In the development phase, parameters directly related to the implementation of the training such as
materials, learning environment and process, various guides to be used in reaching the specified
educational targets have been developed. The application phase is the phase in which the designed
educational activities and the developed educational documents / materials / environments are applied
in order to bring educational objectives to the participants. In terms of the overall evaluation phase, if
the instructional design process does not meet the learning objectives and the process requires revision
(revision), it is the phase in which the revision process is determined (Bichelmeyer, 2005; Molenda,
2003).

It has been considered that the in-service trainings given in the traditional face-to-face environment
faced by Ministry of National Education and the in-service trainings delivered online will be designed
according to the instructional design processes described above and compared with these designed
processes, the process dynamics will be revealed more clearly. In this phase, the availability of different
instructional design models allows instructional designers to adopt or use different designs. This
diversity has prompted researchers to investigate the situations in which instructional design models are
used and what their results are (Goksu et al., 2014). It has been reported that the use of the ADDIE
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model in computer-related trainings has the highest potential to positively influence the academic
achievement and attitude variables (Goksu et al., 2014). For this reason, in this research, it has been
tried to compare the effects of in-service training activities, which were designed according to the ADDIE
instructional design model within the scope of their limitations, both on the facial and on-line basis, on
teachers' computer literacy level. In addition, teachers' opinions on online in-service trainings were
analyzed and the effect of these opinions on the problem situation was examined in the frame of
instructional design. The research questions focused on the purpose of the research are as follows;

1. What is the effect of online in-service training on computer literacy on teachers' computer literacy
achievements?

e |s there a meaningful difference between the pre-test and post-test scores of the
experimental and control groups?

e [s there a meaningful difference among success post-test scores of the experimental
and control groups?

2. What are the opinions of the experiment group participants on online in-service training activity?

Method
Research Design

Quantitative and qualitative data collection techniques have been used together in this research
conducted according to experimental design with pre-test-post-test control group. Teachers in the
experimental group have been given trainings by online distance learning method while those in the
control group have been given trainings by face-to-face training method. By using qualitative data, it has
been aimed to support research results obtained in experimental process with the perceptions /
opinions of participant teachers.

Study Group

In this research, with a definition of a universe, no attempt has been made to obtain a sample here
instead of this astudy group has been selected. The ease of accessibility has been the reference point
when the study group has been selected. In this context, the participants of the research have
constituted 43 teachers who work in a public secondary school located in Istanbul province in the spring
semester of 2013-2014 academic year. The teachers who participated in the surveys at the assighnments
to experiment and control group have been considered to have the same level of computer literacy and
availability of in-service training, necessary technical equipment and online distance learning method.
As a result of random assignment in the direction of these processes, the experimental group of study
has consisted of 21 (male: 13, female: 8) teachers and the control group has consisted of 22 (male:14,
female:8) teachers.

Data Collection Tools
The following data collection tools have been used in the study.
Technology Usage Situation Determination Form in Education: With the help of this form, it has been

determined whether the teachers want to participate in this training or not, and if they want to train,
the subjects they want to receive have been determined (using Delphi technique).

Personal Information Form: Through this form, personal information of teachers who want to
participate in in-service training has been collected. Teachers who also provide the necessary conditions
for training through online distance learning (hardware, internet connection and appropriate time
interval) have been also specified by this form.
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Achievement test: In the first phase of the development process of the computer literacy-based
achievement test used as the pre-test and post-test in the study, a test form consisting of 30 questions
with four options has been prepared in line with the training content determined during the analysis
phase. This form has been checked by two educational technology specialists besides the researchers
for coverage. These specialists have examined each question in terms of the degree of difficulty and the
general objectives of education. In this process, five questions have been eliminated by experts and four
questions have been updated. As a result of this process, the achievement test has used as pre-test and
post-test. This test has been composed of 25 questions, determined by needs analysis, including titles of
"preparation of effective presentation, creation of e-materials, course work with distance learning,
online evaluation, effective use of social media, data storage and transfer of data". The highest possible
total score is 25.

Structured Opinion Form: At the end of the training an interview has been conducted with the
participants of the experiment group. After exchanging views on education with this interview,
education has been evaluated in general terms by using a structured form consisting of two questions.

Process

In the survey, the processes in the table below have been implemented in the direction of the ADDIE
model.

Table 1.

The processes implemented in the direction of the ADDIE model

Steps Implementations

Analysis Target group analysis,
Requirement analysis,
Educational target and content analysis,
Source analysis

Design Design of training environments,

Method / material design,
Content design,
Design of evaluation products

Development Development of design products,
Creation of training program

Implementation Implementation of trainings

Evaluation Determining the performance of the target group,
Evaluation of the effectiveness of the trainings.

Analysis Phase: In this phase, firstly the characteristics of the target group consisting of 54 persons
have been tried to be determined. For this purpose, "Technology Usage Situation Determination Form in
Education", it has been determined whether the teachers want to participate in this training or not, and
if they want to be trained, in which subjects they want to study. Delphi technique has been applied for
this process. While this technique is also referred to as a means of providing consensus, it is described as
a technique that systematically treats the opinions of people about the problem status (Sahin, 2001). It
has been determined that 11 people do not want to participate in the training in this form. The next
steps have continued through 43 teachers. In the first phase of Delphi technology, teachers have been
asked open-ended question, "What are the subtitles / topics to provide support for your use of
technology in education in your trainings?" Incoming open-ended responses have been listed in terms of
items. Later, by creating an electronic form, responses have transformed into structured style, and
teachers have been asked to respond via e-mail to the items identified in the seven-point likert type (I
do not agree = 1, | strongly agree = 7) to determine how much education they need for each topic. This
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process has been repeated in the direction of the first incoming data. Since the views from the second
delphi phase are very clear, the use of the delphi technique has been cut at this point. In this way, the
topics that will form the content of education have been clearly specified. Again, according to the
information obtained in the initial phase of this form, 14 from 43 prospective teachers have said that
they want to get their education online, while 29 have said that they have no preference for online or
face-to-face education. Finally, it has been tried to be determined in a short interview with the teachers
about the environment and hours in which face to face and on-line training should be. Teachers have
declared that they would like to participate in simultaneous online trainings in the evening and face-to-
face trainings in the school's training room at the rush hour of the school. After the target group
analysis, the teaching content has been analyzed. Instructional analysis was defined by Gibbons (1977)
as structuring the teaching content in line with the requirements of the target group. In this direction,
target analysis has been done in line with the needs of the teachers and the content of teaching and
necessary resources have been determined. All this analysis information has been reported as "analysis
document" and the design phase has been started.

Design Phase, In order to compare the effectiveness of online and face-to-face training, which is the
subject of the research, on the computer literacy, a test group of 21 people and a control group of 22
people have been created. This creation process has been carried out in accordance with the results of
the pre-test and information on the target group obtained in the analysis document. After this process,
by using the analysis document, it has been designed that which training content can be better
presented with which method. In this direction, a training content with six modules has been prepared.
This content has been structured under the titles of "preparation of effective presentation, creation of
e-material, course work with distance learning, online evaluation, effective use of social media, data
storage and transfer of data", which have been determined by the requirements analysis performed by
the delphi technique. The evaluation products according to this content have been also designed with
expert opinions.

Development Phase, All training materials, training content, evaluation products and application
environments that are determined in the analysis phase and shaped in the design phase have been
developed in this phase. In this phase, the researchers have exchanged ideas and cooperation with
other educational technology experts from time to time. In this direction, all educational materials,
application examples, training environments and evaluation documents have been created. In this
direction, all educational materials, application examples, training environments and evaluation
documents have been constituted.

Implementation Phase, In this phase, the trainings that constitute the experimental process have
been carried out together with the information and materials obtained in the previous step. Both face-
to-face and distance learning have been conducted in three modules. In both settings, the trainings have
been given by the same researchers. It has been tried to match the educational activities carried out in
both environments. The theory, researchers and practitioners, who are accepted as "equivalency
theory" in the field of distance learning, has basically reported that the same type of activities should
take place in both settings (Karatas, 2003). Simonson et al. (1999) reported that this theory acts with the
assumption meaning that learning experiences to be given in the face-to-face and distance learning are
equal/equivalent and the learning outputs are equal/equivalent. In this context, the use of the same
materials and similar / equivalent activities have been tried to be carried out throughout the
experimental process. For example, during the course presentation on the subject of preparation of
effective presentation, teachers have been given permission to use the microphone in online trainings
to provide interactive participation of the teachers, incentives have been given to ask questions in
unintelligible points, brainstorming has been done after the lessons, and every teacher has been
authorized to share any document during the training, performance tasks after each module have been
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taken in electronic environment and individually evaluated and sent to them in electronic environment
again.

Evaluation Phase, In the ADDIE model, the evaluation phase is done to ensure that the next
application is more successful, if there are aspects that need to be improved, it is done in order to
contribute to review these aspects of education. In this direction, face-to-face interviews have been
conducted with 21 teachers in the experimental group after the training and the subjects proposed to
be developed related to education have been determined. This interview has been conducted by the
researchers primarily with the brainstorming technique and discussion with the participants and at the
end of the discussion, the structured interview form consisting of two questions has been distributed to
the teachers and the data has been collected and the results have subjected to content analysis.

Data Collection and Analysis

Quantitative and qualitative data collection techniques have been used in this study. In the analysis
of the data, frequency (f) values and t test have been used. Qualitative data gathered with a structured
interviews form within the scope of qualitative data of the research have been separately analyzed by
three different researchers and codes have been created. Three conceptual codes for positive aspects
and two conceptual codes for negative aspects of the education have been identified. The reliability of
the parsing process for these conceptual codes has been calculated by using: Reliability=(Opinion union
/ Opinion union + Difference of Opinion) formula (Miles & Huberman, 1994). The percentage of
harmony between the three encoders has been compared and it has been seen that there are
compatible codes (92%). The obtained data has been given directly in the quote in the next section of
the research.

Results
This section of the study included findings about experimental processing and the views of
participating teachers on online training. Statistical information is explained in tabular form. Preliminary,
pre-test results for determining the success levels of teachers assigned to experimental and control
groups have been given in Table 2.

Table 2.
T Test Results on Pre-Test Scores of Groups Achievement Test
Groups N X sd t p
ExperimentalGroup 21 12.14 2.12
179 .207
Control Group 22 11.09 1.96

As shown in Table 2, the pre-test achievement average of the teachers in the experimental group has
been 12.14, while the average of the teachers in the control group has been 11.09. It has been seen that
there is no significant difference between these two averages as a result of the t test (p> .05). According
to this, it can be said that before the in-service training process, the levels of achievement of computer
literacy of the teachers in both groups are equal. "Related group t test" results in which teachers'
achievement levels before and after implementation in the experimental group of online education are
compared have been given in Table 3.

Table 3.
T Test Results on Pre-Post Test Average Scores of Teachers in Experimental Group
Experimental Group N X sd t p
Pre-Test 21 12.14 2.12
7.217 .00
Post-Test 21 20.11 2.07
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As shown in Table 3, the average pre-test score of the teachers in the experimental group is 12.14,
while the post-test score average is 20.11. A statistically significant difference has been found in the
related group t test for the academic achievement pre-test and post-test of the experimental group (p
<.05). Based on this result, it can be said that the online trainings have an effect on the teachers' success
on computer literacy. "Related group t test" results, in which achievement levels of the teachers in the
control group are compared as a result of face-to-face trainings, have been given in Table 4.

Table 4.
T Test Results on Pre-Post Test Average Scores of Teachers in the Control Group
Control Group N X sd t P
Pre-Test 22 11.09 1.96
2.983 .000
Post-Test 22 18.91 2.17

As shown in Table 4, the average pre-test score of the teachers in the control group has been 11.09,
while the post-test score average has been 18.91. A statistically significant difference has been found in
the related group t test for the academic achievement pre-test and post-test of the control group (p
<.05). Based on this result, it can be said that face-to-face trainings are also effective on teachers'
achievement in computer literacy.

As seen in Table 3 and Table 4, it has been determined that there is an increase in academic
achievement after administration for both experimental and control groups. Accordingly, it can be said
that the academic achievement of teachers' computer literacy has improved regardless of the education
method (face-to-face / online). However, in order to determine which of the two methods is more
effective, independent groups t-test has been applied on the data obtained from the post achievement
test. The results have been given in Table 5.

Table 5.
T Test Results on Groups' Achievement Test Pro-Test Scores
Groups N X sd t p
Experimental Group 21 20.11 2.07
5.223 .092
Control Group 22 18.91 2.17

As seen in Table 5, it has been determined that there is no significant difference between the
achievement levels of the experimental and control groups (p> .05). According to these results; it can be
said that the online training method applied to the experimental group is not more effective in
increasing the literacy levels of the teachers regarding the computer use than the face-to-face training
method applied to the control group.

Lastly, an interview has been held to get feedback from teachers in the experimental group on online
distance learning. This discussion has been conducted by the researchers primarily with brainstorming
technique and discussion with the participants and at the end of the discussion, a structured opinion
form consisting of two questions has been distributed to the teachers and the data have been collected
and the results have been subjected to content analysis. Table 6 has presented the analysis results of
the data obtained from the answers given by the teachers in the first question of the structured opinion
form, "Please indicate your positive opinion about distance learning you have received".

Table 6.
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Positive Opinions That Teachers Indicated About Online In-Service Training Method

Sub Codes f

Providing flexibility in terms of time and space 12
Increasing interaction 10
Increasing material diversity 10

Some of the opinions and evaluations of teachers about this educational environment are as follows:

"When we were asked about our needs and expectations before the trainings, | said | wanted to take
this training with distance learning. Because | did not want to stay in school after working hours, and |
thought | could follow the videos of the live lessons | could not attend in the evenings. | really could not
attend a live lesson, but then I logged in the system and watched the video “ [T1].

"Education in the home comfort in the evening becomes beautiful. | followed the trainings through
my phone "[T3].

"Distance learning and technology use lessons seemed a tough possibility. Because question-and-
answer like trainings are more efficient. However, the trainings of the Ministry of National Education are
already being processed under the crowd. We cannot ask the trainer anyway. This training, which we
have received from distance learning, was answered instantly even within the limited context” [T4].

"The instructor was asking if there was a point that could not be understood at the beginning, in the
middle, at the end of each topic. We asked our questions both with microphone and by typing. The
instant question-and-answer application was effective "[T2].

"The instructor created documents for both presentation, video and various sources. Obviously | just
followed the videos. Because there were clearer information and solutions "[T8].

"The instructor who gave the lesson prepared additional resources, perhaps with the support of
others. He provided us to reach them via the internet and delivered them via CD "[T10].

As shown in Table 6, teachers have expressed a positive view of in-service training, particularly in
terms of providing a flexible learning climate, adequate communication between instructor-learners,
and sufficient educational resource diversity. This situation which is figured out in the research can be
interpreted as meeting the assumption that learning experiences in face-to-face learning, which is
generally accepted, are equal to / equivalent to the experiences in distance learning, and that learning
outcomes are equal / equivalent.

In Table 7, the results of the analysis of the data obtained from the replies given in the structured
opinion form to the second question ("Specify the aspects to be developed regarding distance learning
that you have received") have been given in codes.

Table 7.

Opinions That Teachers Indicated on Improving Online In-Service Training Method
Sub Codes f
Application Problem 12
The Number of Participants 10
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Some of the teachers' opinions and evaluations about this orientation are as follows:

"My training needs are almost met, but not just at the time of the exam. For example, when
instructor gives lecture, the next day, if everyone is doing computer-based practice in an environment,
and asking the topics that he/she cannot do at that moment, it contributes more.” [T3]

"I wish we could apply them individually under the supervision of the teacher. Although | thought |
understood some subjects very well, but | could not make it at home.” [T7]

"When the instructor asked if there was an educative problem, some of the teachers whose
microphone was not working began to ask question, the teachers who had microphone began to ask
question by talking together. Then this situation improved, but the instructor was sometimes having
difficulty. It would be better if there were fewer participants. " [T12]

"I had over 20 participant friends. Some of them were constantly asking questions so we could not
move on to the next topic. It would be more productive if there were fewer participants.” [T2]

"If only the same branches were involved, both the number of participants would be small, and the
unit would concern specifically with the subject matter of the question directly related to others.” [T6]

As seen in Table 7, the teachers have had negative feedbacks on the grounds that the number of
participants in these trainings they received with the distance learning method is high and they cannot
find enough opportunities to implement it. When the opinions of the teachers are examined, it has been
seen that the learning given from distance have been requested to be supported by face-to-face
trainings. According to Allen and Seaman (2010), this term which is appearing as collated education in
the field of literature is an open distance learning application where face-to-face and online learning
activities are run together, some are performed online, some are performed face-to-face, generally
face-to-face activities take less time. Participant teachers in this study have also stated that they will not
be able to take the theoretical part remotely but that they want to do the application on the computer
and under the supervision of the instructor.

Discussion, Conclusion and Suggestions

In our country, serious investments have been made in recent years to ensure the integration of
technology with education. Together with the FATIH Project, which is one of these investments, it has
been tried to support the classes, teachers and students with technological tools (MEB, 2011, 20123,
2012b). However, this support process has remained mostly in a hardware support phase. The existence
of the teachers who do not know how to benefit from relevant technologies, who are unable to
integrate these technologies into learning process accurately, and who are troubled with these
technologies in learning environment because of various reasons and who resist using these is also
reality of our education system. In such a situation, it has been difficult to reach the objectives of the
project even though the teachers and students have been supported with the latest and strong
equipment in learning environments. In response to this situation, Ministry of National Education has
been conducting various in-service training programs aimed at increasing the teachers' technology
literacy (MNE, 2014). These face-to-face trainings have been tried to be given through distance learning
in the last period. The main reason that these in-service trainings are given online is that it is difficult to
carry out these trainings in a short time in face-to-face environments due to the fact that the number of
teachers is too much. In addition, it may be among the reasons of preference of this method which in-
service training, carried out with online distance learning method, provides flexibility in terms of time
and space and reduces cost. Some of these in-service training programs have been implemented in the
form of online applications, while others have been implemented in the form of mixed learning
programs (MNE, 2014). However, since the past, it has been revealed through various researches that
these in-service training applications do not give the expected results, that the expected targets in the
trainings cannot be achieved, in other words, these applications are out of effectiveness, efficiency and
attractiveness (Akbaba-Altun, 2006, Cagiltay et al, 2001, Kayaduman et al, 2011, Horzum,
Albayrak,&Ayvaz, 2012, Usluel et al., 2007).
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Based on the results of the research, the training given was found to increase academic achievement
in both groups. This result has showed that the computer literacy training given by the traditional and
online distance learning method does not make a meaningful difference between the teachers' levels of
computer literacy. According to the theory of equality, this is an expected result. It has been thought
that it is an important reason that realistic goals are determined by analyzing the requirements, the
formation of materials according to needs and the development of strategies for all these situation does
not make a difference between these two training methods in the research.

Taslibeyaz et al.(2014) have found that the main elements affecting the motivation of the teachers
are the materials and course presentations used in the in-service trainings conducted by the Ministry of
National Education (MNE) for the teachers in the research. Nevertheless, it has been found that the
greatest limitation of distance-in-service training in research is less interactive. In the research where in-
service trainings prepared by Yildiz, Saritepeci and Seferoglu (2013) for FatihProject are compared with
the standards of educational technology for the teachers prepared by ISTE (International Society for
Technology in Education), it has been determined that the duration of these trainings is inadequate, the
scope is narrow and they are unable to contribute much to vocational trainings. When these results are
evaluated collectively, whatever method is used, it can be said that it will be difficult to achieve success
as long as analysis, planning and application are not performed well. In the study, it has been tried to
provide instant feedback to the learners in order to create a learning environment that enables learners-
trainers, learners-learners interactions in both processes and methods (face-to-face, online). In addition,
while activities/practices which require ability are being presented for all teachers in the classroom to
follow with the help of projection in a traditional classroom environment; in online environment, it has
been tried to create an equality between the two environments by trying to do this with the
participant's own desktop screen shares.

After the experimental procedure, an interview has been held with the participants in the
experimental group about the training. After this interview, the responses of the participants to the
open-ended questions in the structured form have been analyzed. It has been determined that the
participants have given positive feedback due to the fact that particularly flexible environment for
distance learning is provided and the diversity of educational resources that are created, and instructor-
learner interaction are at a high level. On the other hand, teachers have expressed the lack of education
as the number of participants is high and they are not able to do the applications in the face-to-face
under the supervision of the instructors. It is surprising situation that the number of participants is
particularly high. When the related literature is examined, it can easily be said that the number of
participants in this research is not too much. It has been thought that the most important reason for
expressing this situation is that teachers are not familiar with these trainings. When the results obtained
from the research are overall examined, it can be said that well-structured face-to-face and distance
learning environments that can provide similar learning experiences to students within the framework
of a particular instructional design model may have equal conditions for achieving the targeted success.
It will be useful to allow the implementation processes to be carried out in traditional learning
environments in order to provide experience equivalence in in-service trainings, especially in the
direction of the feedbacks obtained from the teachers, in particular the skills for the use of educational
technologies in education. It will be more functional in achieving the goals of in-service training that the
information dimension of in-service training which is thought to be provided through distance learning
in online environment is carried out, and mixed learning implementations where its skill dimension is
carried out in the face-to-face environments are carried out.

Another point to note about online distance in-service training is that these trainings are conducted
in conjunction with professional support services. Because a technical problem that may be
encountered in the learning process may completely reduce the student's interaction with the learning
environment. In the research, there have been situations that participants experiencing microphone
problems have disruptions in their trainings. The presence of professional support services that will
support both the teacher and the student in order for the learning-environment interaction to be
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carried out in a healthy manner will strengthen these trainings. As a conclusion, the option should be
seriously considered that the trainings are provided to teachers through online distance learning by
making qualified needs analysis for the target group in the frame of ADDIE model given within the scope
of FATIH Project especially in the last period and by using these analyzes effectively in all dimensions of
education. In addition to this, the situations, which are determined to decrease effectiveness, efficiency
and attractiveness (Haber & Mills, 2008; Panda & Mishra, 2007; Seaman, 2009) in distance learnings in
the related literature, such as "lack of time limit for trainings, a large number of participants, inadequate
content, insufficient educational resources, inadequate technical and managerial support, involvement
of inexperienced participants or instructors', should be considered. It has been hoped that the research
results presented within the limitations of this study will provide practical information in the literature
on the subject of creating effective, efficient and attractive in-service training.
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Tiirkge Siirimui

Giris

Bireylerin yasam boyu 6grenme sireglerine katki saglanmasi, ¢alisanlarin mesleki performanslarinin
ginin kosullarina gore bigimlendirilmesi, hedef kitlenin gereksinimlerinin icinde bulunulan kosullara
gore karsilanmasi gibi stireclerde hizmet ici egitim faaliyetlerinin énemli bir islevi bulunmaktadir. Konuya
egitim sireci ve Ogretmenler agisindan bakildiginda bu durum daha da 6nem kazanmaktadir. Hig
suphesiz ki, guniimlz Ogrencilerinin 21. yuzyll 6grenen becerilerine sahip uygun bir bicimde
yetistirilmesinde 6gretmenlere biiyiik sorumluluklar diismektedir. Ogretmenlerin bu sorumluluklarini
yerine getirebilmeleri icin ise hizla gelisen glindelik ve egitsel yasam kosullarini iyi takip etmeleri ve buna
gore kendilerini surekli olarak gelistirmeleri gerekmektedir. Bir diger ifade ile 06gretmenlerin
ogrencilerinin ihtiyaglarina yanit verebilmeleri icin meslek yasamlari boyunca mesleki gelisimlerini
desteklemek biylik 6nem arz etmektedir. Bu amacla Milli Egitim Bakanligi (MEB) 6gretmenlerin mesleki
ve kisisel gelismelerinin saglanmasi, egitim silrecinde yasanan degisimlere uyum saglayabilmeleri,
performanslarinin arttirilmasi ve Ust gorevlere hazirlanmalarina yonelik gesitli hizmet igi egitim
faaliyetleri yuritmektedir (MEB, 2014). Simdiye kadar geleneksel 6grenme ortamlarinda yiz yiize verilen
bu egitimlerin son zamanlarda ¢evrimici ortamlarda da verildigi gériilmektedir.

Teknoloji odagl agisindan bakildiginda 6gretmenlerin mesleki gelisimlerine yoénelik hizmet igi
egitimlerin 6nemi daha bir anlam kazanmaktadir. Her gegcen giin yeni teknolojiler egitim odagina
girmekte ve 6grenmeyi desteklemek icin bu teknolojilerden yararlanilmaya calisiimaktadir. Ulkemizde
son vyillarda egitimde teknolojiden vyararlanma, teknolojiyi egitime entegre etme amaciyla
gerceklestirilen FATIH Projesi kapsaminda hem kurumsal hem de bireysel diizeyde teknolojik yatirimlar
yapilmaktadir. Bu proje dogrultusunda 2017 yilina kadar artik her sinifta teknoloji destekli derslerin
islenmesi, 6grenme sireci ve ortaminin yapilandiriimasinda teknolojiden yararlanilmasi amaclarina
ulagilmasi hedeflenmektedir. Ancak bu amaglara ulasilabilmesinde siniflari, 6gretmen ve 6grencileri
teknolojik araclarla donatmanin da yeterli olmayacagi disiincesiyle projenin niteligini artirmak adina
MEB 6gretmenlere yonelik gesitli hizmet ici egitim etkinlikleri gerceklestirmektedir (MEB, 2011, 20123,
2012b, 2014). Bu egitimlerin iceriklerinin temel olarak “hazirlayici egitim”, “teknoloji liderligi” ve
“egitime teknoloji entegrasyonu” olmak lzere bicimlendirildigi gérilmektedir.

FATIH Projesinin kapsami geregi iilke genelindeki tim 6gretmen ve yéneticilere kisa vadede yiiz yiize
ortamlarda geleneksel bicimde hizmet igi egitimler verebilmek gercek disi bir durumdur. Bu nedenle son
dénemlerde MEB’de bu hizmet ici egitimleri uzaktan egitim yoluyla vermeye baglamistir (MEB, 2012).
Ancak yontemi ne olursa olsun MEB tarafindan gergeklestirilen bu egitimlerin uygulama kosul ve
niteliklerine bakildiginda katilimcilari pek memnun etmedigi cesitli arastirmalarda (Akbaba-Altun, 2006;
Cagiltay, Cakiroglu, Cagiltay,& Cakiroglu, 2001; Kayaduman, Sirakaya,& Seferoglu, 2011; MEB, 2004;
Taslibeyaz, Karaman,& Goktas, 2014; Usluel, Mumcu,&Demiraslan, 2007) ortaya konmustur. Konuyla
ilgili gerceklestirilen arastirmalarda bu durumun baslica nedenleri; egitim ortami saglanirken gergekgi
gereksinimlerin belirlenmemis olmasi, egitmen-6grenici etkilesimin yeterince saglanamamasi, egitim
iceriginin egitsel materyallerle yeterince zenginlestiriimemis olmasi, egitim siiresinin yetersiz olmasi,
teknik aksakliklar ve verilen egitimin kapsaminin dar olmasi seklinde belirlenmistir.

Cevrimici uzaktan egitim yontemiyle gerceklestirilen hizmet ici egitimlerin zaman ve mekan agisindan
esneklik saglamasi ve bireysel 6grenmeye uygunlugu bu yontemin 6gretmenler tarafindan baslica gigli
yonleri olarak degerlendirildigi belirlenmistir (Taslibeyaz et al., 2014). Ote yandan &grenen-6gretici
etkilesiminin yeterince saglanamamasi ise 6gretmenler tarafindan bu yontemin en onemli sinirliligi
oldugu bildirilmistir (Tashbeyaz et al., 2014). Tam bu noktada bu tir sinirhliklarin giderilmesinde gesitli
uzaktan egitim kuramlari yol gosterici olmaktadir. Uzaktan egitim kuramlarindan olan esitlik kuramina
gore uzaktan egitim Ogrencilerinin 6grenme deneyimleri, ylz ylze 6grenen Ogrencilerin 6grenme
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deneyimlerine ne kadar esit olursa, 6grenme sonuglari da o kadar esit olacaktir (Karatas, 2003;
Simonson, Schlosser,&Hanson, 1999). Ancak bu baglamda yasanan sorunlarin nereden ve 6grenme
surecinin hangi asamalarindan kaynaklandigi birgok durumda belirsizligini siirdirmektedir. Problemi
dgretim tasarimi ve teknolojisi (OTT) acisindan sistematik olarak ele almak yararli olacaktir. Seelsve
Glasgow’a (1988) gore, 6gretim tasarimi kosullarin sistematik analizine dayal olarak 6gretim sorunlarini
¢6zme siirecidir. Bu nedenle slrecgte yasanan problemleri ¢ozebilmek igin 6gretim sistemi tasarimi
surecinin her adiminin dikkatlice ele alinmasi gerekmektedir. Etkili, verimli ve c¢ekici 6grenme
ortamlarinin olusturulmasi, 6grenme ve performansa iliskin karsilagilan problem durumlarinin ortadan
kaldirilmasina yonelik olarak gelistirilen alanyazinda 100’Gn Ustinde Ogretim tasarimi modeli
bulunmaktadir. Bu modeller esas itibariyle birbirlerine yakin yapi ve siireglere sahip olmalarina ragmen,
tim bu modelleri alti kategoride ele almak olanaklidir (Simsek, 2011). Bunlar; (1) Cekirdek modeller, (2)
Dogrusal modeller, (3) Esnek modeller, (4) Etkilesimli modeller, (5) Sezgisel modeller ve (6) Bilesik
modellerdir.

Cekirdek modeller 6gretim tasarimi siirecinde en yaygin olarak kullanilan modellerdir (Bichelmeyer,
2005; Feyzi, 2013). Bu gekirdek modellerin en sik kullanilani (Holden, 2015; McGriff, 2000) ise Analiz-
Tasarim-Gelistirme-Uygulama-Degerlendirme olmak (zere bes asamadan olusan ADDIE (Analyze,
Design, Development, Implementation, Evaulation) modelidir. Bu model tim diger modellerdeki
(ASSURE [Analyzelearners, Stateobjectives, Select methods, mediaandmaterials,
Utilizemediaandmaterials, Requirelearnerparticipation, Evaluateandrevise] Modeli, Dick ve Carey
Modeli, Smith ve Ragan Modeli, ARCS [Attention, Relevance, Confidence, Satisfaction] Motivasyon
Modeli vb.) ayrintili olarak ele alinmis olan tasarim asamalarini temel/6zetleyici olarak ele aldigi igin
cekirdek model olarak isimlendirilmistir (Bichelmeyer, 2005). Kullanilabilirligi ve anlasilabilirligi agisindan
pratik olmasi ADDIE modelinin en biiylk avantajidir (Corbeil, 2012; Wang&Hsu, 2009). Bununla birlikte
bazi modellerde birbiri ile ortlisen benzer adimlarin getirmis oldugu islem basamaklarini bes temel
adima indirgedigi ve 6gretim tasarimina sistematik yaklasim ile bir modelden ziyade bir 6gretim tasarimi
cercevesi sundugu icin Ogretim tasarimi siirecinde kullaniimasi 6nerilmektedir (Bichelmeyer, 2005;
Molenda, 2003). Alanyazinda 6gretim tasarimi alaninda yapilan yurtdisi ¢calismalarin topluca incelendigi
arastirmalarda ADDIE modelinin en sik kullanilan modellerin basinda geldigi bildirilmektedir
(Khodabandelou&Samah, 2012; Li, 2003; Royal, 2007). Benzer bicimde ulusal alanyazinda da 6gretim
tasarimi kapsaminda en ¢ok kullanilan 6gretim tasarimi modelinin ADDIE modeli oldugu bulunmustur
(Go6ksu, Ozcan, Cakir,&Goktas, 2014). Bu modele gdre gelistirilen dgretim tasarimi siireglerinin akademik
basari, motivasyon, kalici 6grenme, 6grenci 6zgliveni, 6grencinin tutum ve yaklasimlarina olumlu yonde
etki ettigi bildirilmektedir (Goksu et al., 2014). Bu modelin asamalari asagida 6zetlenmistir.

Analiz asamasinda, egitsel problem durumundan yola ¢ikilarak; hedef kitlenin 6zellikleri (6n bilgi,
gereksinim vb.), 6grenme ortami kosullari, 6grenme hedef ve icerikleri, gorev analizi vb. egitime temel
teskil edecek bilgiler saptanmaktadir. Tasarim asamasinda, analiz asamasindan elde edilen bilgilere gore
6grenme hedefleri belirlenmekte, 06grenme ortami ve sureci, kullanilacak ydntem/teknikler,
arac¢/uygulamalar, 6lgme-degerlendirme stirec/araclar tasarlanmaktadir. Kisacasi bu asamada gelistirme
asamasi icin stratejiler belirlenmektedir. Gelistirme asamasinda, belirlenen egitsel hedeflere ulasmada
yararlanilacak olan materyaller, O6grenme ortami ve sireci, cesitli kilavuzlar gibi egitimin
gerceklestiriimesiyle dogrudan ilgili parametreler gelistiriimektedir. Uygulama asamasi, tasarimi yapilan
egitim-6gretim etkinliklerinin ve gelistirilen egitsel dokiiman/materyal/ortamlarin, katilimcilara egitsel
hedefleri kazandirmak i¢in uygulandigi asamadir. Degerlendirme asamasi bitlinii agisindan 6gretim
tasarimi siirecinin 6grenme hedeflerini ne 6lglide karsilayip karsilayamadiginin ve siire¢ gozden gegirme
(revizyon) gerektiriyor ise bu gbdzden gegirme sirecinin belirlendigi asamadir (Bichelmeyer, 2005;
Molenda, 2003).

MEB tarafindan ylz ylize geleneksel ortamda verilen hizmet ici egitimler ile ¢cevrimici verilen hizmet
ici egitimlerin yukarida aciklanan 6gretim tasarimi siireclerine goére tasarlanmasi ve tasarlanan bu
slireglerin karsilastiriimasi silire¢ dinamiklerinin daha belirgin olarak ortaya konulmasini saglayacagi
distnilmektedir. Alanyazin incelendiginde bu siirecte kullanilabilecek cesitli 6gretim tasarim modelleri
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bulunmaktadir ve bu gesitlilik 6gretim tasarimcilarinin farkh tasarim alternatiflerini benimsemelerine
veya kullanabilmelerine olanak olusturmaktadir. Bunun bir sonucu olarak da bu gesitlilik arastirmacilar
farkli tasarim yaklagimlari segmenin ne gibi sonug farkliliklarina yol agtigini arastirmaya yoneltmistir
(Goksu et al., 2014). ADDIE modelinin bilgisayar alanina iliskin egitimlerde kullanilmasinin akademik
basari ve tutum degiskenlerine olumlu etki etme potansiyeline en yiiksek derece sahip model oldugu
bildirilmistir (Goksu et al., 2014). Bu nedenle gergeklestirilen bu arastirma ile kendi sinirhliklari igerisinde
ADDIE 6gretim tasarim modeline gore tasarlanan ve hem yilz yilize hem de gevrimigi olarak verilen
hizmet ici egitim etkinliklerinin 6gretmenlerin bilgisayar okuryazarhg diizeyi Ulzerindeki etkileri
karsilastiriilmaya cahisilmistir. Ayrica cevrimigi hizmet ici egitimlerle ilgili 6gretmen gorisleri analiz
edilerek 6gretim tasarimi cergevesinde bu gorislerin problem durumu Ulzerindeki etkisi incelenmistir.
Arastirmanin amaci ¢ergevesinde odaklanilan arastirma sorulari su sekildedir;

1. Bilgisayar okuryazarhg Gzerine gergeklestirilen c¢evrimi¢ci hizmet ic¢i egitim etkinliginin
ogretmenlerin bilgisayar okuryazarligi basarilari Gzerine etkisi nedir?

e Deney ve kontrol gruplarinin kendi iclerinde basari 6n test-son test puanlari arasinda anlamli bir
fark var midir?

e Deney ve kontrol gruplarinin basari son test puanlari arasinda anlamh bir fark var midir?
2. Deney grubu katilimcilarinin gevrimigi hizmet ici egitim etkinligine iliskin gorusleri nelerdir?
Yontem
Aragtirma Deseni

On test-son test kontrol gruplu deneysel desene gore yiiriitiilen bu arastirmada nicel ve nitel veri
toplama teknikleri birlikte kullanilmistir. Deney grubunda yer alan 6gretmenlere ¢evrimici uzaktan egitim
yontemi ile egitimler verilirken, kontrol grubunda yer alanlara yiz ylize egitim yontemi ile egitimler
verilmistir. Deneysel islemde elde edilen galisma sonuglarinin, katiimci 6gretmenlerin algilari/gérisleri
ile desteklenmesi igin nitel verilerden yararlaniimistir.

Calisma Grubu

Bu calismada bir evren tanimi yapiliporadan bir érneklem alma yolu tercih edilmemistir. Bunun
yerine bir ¢alisma grubu secilmistir. Calisma grubunun secilmesinde kolay ulasilabilirlik durumu referans
noktasi olmustur. Bu baglamda arastirmanin katilimcilarini 2013-2014 egitim-6gretim yili bahar
déneminde istanbul ilinde yer alan bir kamu ortaokulunda gérev yapan 43 égretmen olusturmaktadir.
Deney ve kontrol grubuna atamalarda arastirmaya katilan 6gretmenlerin gevrimici uzaktan egitim
yontemi ile hizmet igi egitim alma istek durumlari, gerekli teknik donanimlara sahip olma durumlari ve
bilgisayar okuryazarliklari agisindan esit diizeye sahip olma durumlari géz 6niine alinmistir. Bu islemler
dogrultusunda gergeklestirilen rastgele atama sonucunda ¢alismanin deney grubu 21 (erkek: 13, kadin:8)
o6gretmen, kontrol grubu da 22 (erkek:14, kadin:8) 6gretmenden olusmustur.

Veri Toplama Araglari
Arastirma kapsaminda asagida sunulan veri toplama araglarindan yararlaniimistir.

Egitimde Teknoloji Kullanim Durumu Belirleme Formu: Bu form yardimiyla 6gretmenlerin bu egitime
katihm gostermek isteyip istemedikleri, eger istiyor iseler hangi konularda egitim almak istedikleri
(Delphi teknigi kullanilarak) belirlenmistir.

Kisisel Bilgi Formu: Bu form araciligiyla hizmet ici egitime katilmak isteyen 6gretmenlerin kisisel
bilgileri toplanmistir. Ayni zamanda cevrimici uzaktan egitim yoluyla egitim alabilmek icin gerekli sartlar
(donanim, internet baglantisi ve uygun zaman aralig1) saglayan 6gretmenler de bu form ile belirlenmistir.

Basari Testi: Arastirmada 6n ve son test olarak kullanilan bilgisayar okuryazarhigi odakl basari testinin
gelistiriimesi siirecinin ilk asamasinda, analiz asamasinda belirlenen egitim icerigi dogrultusunda dort
secenekli 30 sorudan olusan bir deneme formu hazirlanmistir. Arastirmacilar disinda iki egitim teknolojisi
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uzmani tarafindan bu form kapsam gegerliligi agisindan kontrol edilmistir. Bu uzmanlar her bir soruyu
zorluk derecesi ve egitimin genel hedefleri dogrultusunda incelemislerdir. Bu sliregcte bes soru
uzmanlarca elenmis, dort soru ise glincellenmistir. Bu islemler sonucunda basari testi 6n ve son test
olarak kullanilmistir. Bu test gereksinim analizi ile belirlenen; “etkili sunum hazirlama, e-materyal
olusturma, uzaktan egitimle ders isleyebilme, ¢evrimici degerlendirme yapabilme, sosyal medyadan
etkili yararlanabilme, veri depolama ve verinin transferi” basliklarini iceren toplam 25 sorudan
olusmustur. Alinabilecek en yiiksek toplam puan 25’dir.

Yapilandiriimis Gériisme Formu: Egitim sonunda deney grubu katilimcilariyla bir gériisme yapilmistir.
Bu gorusmede egitime iligkin fikir alisverisinde bulunulduktan sonra iki sorudan olusan yapilandiriimis
form kullanilarak egitim genel hatlariyla degerlendirilmistir.

islem
Arastirmada ADDIE modeli dogrultusunda asagidaki tabloda yer alan islemler gergeklestirilmistir.
Tablo 1.

ADDIE Modeli Dogrultusunda Gergeklestirilen islemler

Adimlar Yapilanlar

Analiz Hedef kitle analizi,
Gereksinim analizi,
Egitsel hedef ve igerik analizi,

Kaynak analizi

Tasarim Egitim ortamlarinin tasarimi,
Yontem/materyal tasarimi,
icerik tasarimi,

Degerlendirme Grlinlerinin tasarimi

Gelistirme Tasarim Urdnlerinin gelistiriimesi,

Egitim programinin olusturulmasi

Uygulama Egitimlerin gergeklestirilmesi

Degerlendirme Hedef kitlenin performansinin belirlenmesi,

Egitimlerin etkisinin degerlendirilmesi.

Analiz asamasi. Bu asamada oOncelikle 54 kisiden olusan hedef kitlenin ozellikleri belirlenmeye
cahsilmistir. Bu amagla oncelikle “Egitimde Teknoloji Kullanim Durumu Belirleme Formu” ile
ogretmenlerin bu egitime katilim gostermek isteyip istemedikleri, eger istiyor iseler hangi konularda
egitim almak istedikleri belirlenmistir. Bu islem igin Delphi teknigi uygulanmistir. Bu teknik uzlasma
saglama araci olarak da ifade edilirken, bir problem durumu hakkinda kisilerin gortslerini sistematik bir
bicimde ele alan bir teknik olarak tanimlanmaktadir (Sahin, 2001). Bu formda 11 kisinin egitime katiimak
istemedikleri belirlenmistir. Bundan sonraki asamalar 43 6gretmen Uzerinden devam etmistir. Delphi
tekniginin ilk asamasinda o6gretmenlere acik uclu olarak “Alacadiniz editimlerde egitimde teknoloji
kullaniminiza iliskin destek saglayacak alt basliklar/konular nelerdir?” sorusu yoneltilmistir. Gelen agik
uglu yanitlar maddeler halinde listelenmistir. Daha sonra bir elektronik form olusturularak, verilen
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yanitlar yapisallastirilmis bigcime dénustiriilmis ve 6gretmenlerin her bir konuya iliskin ne odlglide
egitime gereksinimi olduklarini belirlemede yedili likert tipindeki (Hi¢ katilmiyorum=1, Kesinlikle
katillyorum=7) belirlenen maddelere e-posta araciligiyla yanit vermeleri istenmistir. Bu islem ilk gelen
veriler dogrultusunda tekrarlanmistir. ikinci delphi asamasindan gelen gériisler ok net bilgi verdiginden
dolayi delphi teknigi kullanim islemi bu noktada kesilmistir. Boylelikle egitim igerigini olusturacak olan
konu basliklari net bicimde belirlenmistir. Ayrica yine bu formun ilk asamasinda elde edilen bilgiler
dogrultusunda 43 6gretmen adayindan 14’0 egitimleri gevrimigi almak isterken, 29’u gevrimigi ya da ylz
yuze egitim konusunda herhangi bir tercihi olmadigini séylemistir. Son olarak yiiz ylize ve gevrimigi
egitimlerin hangi ortam ve saatlerde olmasi gerektigi, 6gretmenlerle kisa bir gorisme yapilarak
belirlenmeye calisilmistir. Ogretmenler es zamanh olarak gerceklestirilecek cevrimici egitimlere aksam
saatlerinde, ylz ylze egitimlere ise okulun egitim salonunda okul g¢ikis saatinde katihm géstermek
istediklerini beyan etmislerdir.

Hedef kitle analizinden sonra &gretim icerigi analiz edilmistir. Ogretimsel analiz Gibbons (1977)
tarafindan Ogretim iceriginin, hedef kitlenin gereksinimleri dogrultusunda yapilandirilmasi olarak
tanimlanmistir. Bu dogrultuda o6gretmenlerin gereksinimleri dogrultusunda hedef analizi yapilarak
Ogretimin igerigi ve gerekli kaynaklar belirlenmistir. Tim bu analiz bilgileri “analiz dokiimani” olarak
raporlanarak, tasarim adimina gegilmistir.

Tasarimagsamasli. Arastirmanin konusu olan gevrimici ve yiiz ylize egitim etkinliginin bilgisayar
okuryazarligl tzerine etkisini karsilastirabilmek icin 6ncelikle 21 kisilik deney, 22 kisilik kontrol grubu
olusturulmustur. Bu olusturma islemi analiz dokiimaninda elde edilen hedef kitle ile ilgili bilgiler ve
ontest sonuglari dogrultusunda yapilmistir. Bu islemin ardindan analiz dokiimanindan yararlanilarak
hangi egitim igeriginin hangi yontemle daha iyi sunulabilecegi tasarlanmistir. Bu dogrultuda alti moduillik
bir egitim igerigi hazirlanmistir. Bu igerik delphi teknigiyle gergeklestirilen gereksinim analizi ile
belirlenen; “etkili sunum hazirlama, e-materyal olusturma, uzaktan egitimle ders isleyebilme, ¢evrimigi
degerlendirme yapabilme, sosyal medyadan etkili yararlanabilme, veri depolama ve verinin transferi”
basliklari altinda yapilandiriimistir. Bu icerige gore degerlendirme Uriinleri de uzman gorisleri alinarak
tasarlanmustir.

Yiz ylze egitimlerin gergeklestiriimesi icin 6gretmenlerin gérev yaptiklari okulun igerisinde 25
bilgisayar bulunan egitim salonu igin okul yénetimi ile planlama yapilarak egitimler igin izin alinmis ve
egitim saatleri 22 6gretmenin timine bildirilmistir. Ayni igerigin es zamanli gevrimigi uzaktan egitim
yontemi ile gergeklestirilebilmesi igin ¢esitli yazilimlar incelenmis ve Adobe Connect programinin
kullanilmasina karar verilmistir. Bu programin se¢iminde hem Tirkge dil destegi olmasi hem de (cretsiz
deneme sUrimiinden faydalanma sansinin olmasi etkili olmustur. Bu yolla verilecek egitim saatleri (hafta
ici, aksam saatlerinde) analiz asamasinda 6gretmenlerle belirlendigi icin, sadece hangi giinlerde hangi
egitim iceriginin verilecegi bilgisi 6gretmenlerle paylasiimistir. Kullanilan uzaktan egitim programinin
nasil kullanilacagina iligkin yardim videosu uzaktan egitime katilacak olan &gretmenlere e-posta ile
gonderilmistir. Son olarak bu asamada, her iki egitim ortaminda da kullanilabilecek olan materyaller
gbdzden gegcirilmis, ihtiyag duyulan yeni materyaller arastirmacilar tarafindan tasarlanmistir.

Gelistirme asamasi. Analiz agsamasinda belirlenen ve tasarim asamasinda sekillenen tim egitim
materyalleri, egitim icerigi, degerlendirme Urlnleri ve uygulama ortamlari bu asamada gelistirilmistir.
Arastirmacilar bu asamada diger egitim teknolojisi uzmanlari ile de zaman zaman fikir alisverisi ve
isbirligi yapmislardir. Bu dogrultuda tiim egitsel materyaller, uygulama ornekleri, egitim ortamlari ve
degerlendirme dokiimanlari olusturulmustur.

Uygulama asamasi. Bu asamada bir dnceki adimda elde edilen bilgiler ve materyaller ile birlikte
deneysel islemi olusturan egitimler gergeklestirilmistir. Yiiz ylize ve uzaktan egitimlerin her ikisi de (g
modyil olarak gergeklestirilmistir. Her iki ortamda da egitimler ayni arastirmacilar tarafindan verilmistir.
Her iki ortamda gergeklestirilen egitim etkinliklerin denk olmasina c¢alisiimistir. Uzaktan egitim
alanyazininda “esitlik kurami (equivalencytheory)” olarak kabul edilen kuram, arastirmaci ve
uygulayicilara temel olarak ayni tir etkinliklerin her iki ortamda da gergeklesmesi gerektigini
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bildirmektedir (Karatas, 2003). Simonson et al. (1999), bu kuramin yiiz ylize ve uzaktan egitimle verilecek
olan egitimlerde 6grenme deneyimlerinin esit/denk olmasi, 6grenme giktilarinin da esit/denk olmasi
anlamina gelecegi varsayimiyla hareket ettigini bildirmislerdir. Bu baglamda deneysel islem boyunca ayni
materyallerin kullanimi ve benzer/denk etkinliklerin gerceklestirilmesi saglanmaya calisilmistir. Ornegin
etkili sunum hazirlama konusuna iliskin temel ders sunumu esnasinda Ogretmenlerin etkilesimli
katilimlarini saglamak igin ¢evrimici egitimlerde mikrofon kullanma izni herkese verilmis, anlasilmayan
noktalarda soru sormalari igin tesvik saglanmis, ders sonrasi beyin firtinasi yapilmis, herhangi bir
dokumani egitim esnasinda katilimcilarin timiyle paylasabilmeleri igin her 6gretmene yetki verilmis, her
bir modil sonrasinda performans 6devleri elektronik ortamda alinmis ve bireysel degerlendirilerek yine
elektronik ortamda kendilerine génderilmistir.

Degerlendirme asamasi. ADDIE modelinde degerlendirme asamasi bir sonraki uygulamanin daha
basarili olmasini saglamak icin eger gelistiriimesi gereken yonler var ise egitimin bu yoénlerinin gézden
gecirilmesine katki saglamak icin yapilir. Bu dogrultuda da egitim sonrasinda deney grubunda yer alan 21
o6gretmenle yiiz ylze gérisme yapilmis ve egitim ile ilgili gelistirilmesi dnerilen konular tespit edilmistir.
Bu gorlismede arastirmacilar tarafindan dncelikle beyin firtinasi teknigi ile katilimcilarla tartisma yapilimig
ve bu tartisma kapsaminda iki sorudan olusan yapilandiriimis gériisme formu 6gretmenlere dagitilarak
veriler toplanmis, sonuglar igerik analizine tabi tutulmustur.

Veri toplama ve analizi

Bu arastirmada nicel ve nitel veri toplama tekniklerinden birlikte kullanilmistir. Verilerin analizinde
frekans (f) degerleri ile t testinden yararlaniimistir. Arastirmanin nitel verisi i¢in yapilandirilmis bir
gorisme formu araciligiyla toplanan nitel veriler Gg farkli arastirmaci tarafindan ayri bicimde igerik
analizine tabi tutulmus ve kodlar olusturulmustur. Egitimin olumlu yonleri igin Gg, olumsuz yonleri igin iki
farkli kavramsal kod belirlenmistir. Bu kavramsal kodlara ayristirma isleminin giivenirligi; Guvenirlik=
(Gorus  birligi/(Gorus  birligi+Gorts  ayrnihgl)) formili  (Miles &Huberman, 1994) kullanilarak
hesaplanmistir. Ug¢ kodlayici arasinda uyum vyiizdesi incelenmis, birbiriyle uyumlu kodlamalarin (%92)
oldugu belirlemistir. Veriler dogrudan alinti biciminde arastirmanin bulgular kisminda sunulmustur.

Bulgular

Arastirmanin bu boéliminde deneysel isleme iliskin bulgulara ve katilimci 6gretmenlerin ¢evrimigi
egitimlere iliskin goriisleri sunulmustur.Yapilan analizler tablolar halinde verilmistir. ilk olarak deney ve
kontrol gruplarina atanan 6gretmenlerin 6n basari dizeylerini belirlemeye yonelik 6n test sonuglari
Tablo 2’de verilmistir.

Tablo 2.

Gruplarin Basari Testi On Test Puanlarina lliskin T Testi Sonuglari

Gruplar N X 3 t p
Deney 21 12.14 2.12

.179 .207
Kontrol 22 11.09 1.96

Tablo 2’'de verildigi Gzere deney grubunda yer alan 6gretmenlerin 6n test basari puan ortalamasi
12.14 iken, kontrol grubunda yer alan 6gretmenlerin ortalamasi 11.09'dur. Gergeklestirilen t testi
sonucunda bu iki ortalama arasinda anlamh bir fark bulunmadigi belirlenmistir (p>.05). Buna gore, her iki
grupta yer alan 6gretmenlerin hizmet ici egitim siirecine baslamadan 6nce bilgisayar okuryazarlik basari
diizeylerinin denk oldugu soylenebilir.

Cevrimici egitimin gerceklestigi deney grubunda yer alan 6gretmenlerin uygulama oncesinde ve
sonrasinda basari dizeylerinin karsilastiriimasina yonelik yapilaniliskili grup t testi sonuclari Tablo 3’te
sunulmustur.
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Tablo 3.

Deney Grubunda Yer Alan Ogdretmenlerin On-Son Test Ortalama Puanlarina iliskin T Testi Sonuglari

Deney Grubu N X ss t p
On Test 21 12.14 2.12

7.217 .000
Son Test 21 20.11 2.07

Tablo 3’te verildigilizere deney grubunda yer alan 6gretmenlerin 6n test puan ortalamasi 12.14 iken,
son test puan ortalamasi 20.11’dir. Deney grubunun akademik basari 6n test ve son testleri igin yapilan
iliskili grup t testinde istatistiksel agidan anlamli farkliliklarin oldugu goérilmektedir (p<.05). Bu sonuca
dayanarak cevrimici gergeklestirilen egitimlerin 6gretmenlerin bilgisayar okuryazarliklarina iligkin
basarilari Gstiinde etkili oldugu sdylenebilir.

Kontrol grubunda yer alan Ogretmenlerin yliz ylze gergeklestirilen egitimler sonucu basari
diizeylerinin karsilastiriimasina yonelik yapilaniliskili grup t testi sonuglari Tablo 4’te sunulmustur.

Tablo 4.

Kontrol Grubunda Yer Alan Ogretmenlerin On-Son Test Ortalama Puanlarina iliskin T Testi Sonuglari

Kontrol Grubu N X ss t p
On test 22 11.09 1.96

2.983 .000
Son test 22 18.91 2.17

Tablo 4’te verildigi Gizere kontrol grubunda yer alan 6gretmenlerin 6n test puan ortalamasi 11.09
iken, son test puan ortalamasi 18.91’dir. Kontrol grubunun akademik basari 6n ve son testleri igin
yapilan iliskili grup t testinde istatistiksel agidan anlamli farkhiliklarin oldugu goriilmektedir(p<.05). Bu
sonuca dayanarak yiz yize gerceklestirilen egitimlerin de 6gretmenlerin bilgisayar okuryazarlklarina
iliskin basarilari Gstiinde etkili oldugu soylenebilir.

Tablo 3 ve Tablo 4 incelendiginde hem deney hem de kontrol grubu icin uygulama sonrasinda
akademik basarida bir artisin oldugu gortlmistir. Buradan yola gikarak egitim yontemi (yiz
ylize/gevrimigi) ne olursa olsun 6gretmenlerin bilgisayar okuryazarliklarina iliskin akademik basarilarinin
gelistigi soylenebilir. Ancak iki ydntemden hangisinin daha etkili oldugunu belirlemek amaci ile basari
son testinden elde edilen verilerin analizinde bagimsiz gruplar t-testi yapilmis ve sonuclari Tablo 5'de
sunulmustur.

Tablo 5.

Gruplanin Basari Testi Son Test Puanlarina lliskin T Testi Sonuclari

Gruplar N X ss t p
Deney 21 20.11 2.07

5.223 .092
Kontrol 22 18.91 2.17

Tablo 5’te goruldigl Uzere deney ve kontrol gruplarinin basari dizeyleri arasinda anlamh bir
farkhhgin olmadigi gorilmustir(p>.05). Baska bir ifadeyle; deney grubuna uygulanan gevrimigi egitim
yonteminin, kontrol grubuna uygulanan yiz ylze egitim yontemine gore Ogretmenlerin bilgisayar
kullanimina iliskin okuryazarlik diizeylerini arttirmada daha etkili olmadigi soylenebilir.
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Son olarak deney grubunda yer alan 6gretmenlerin gevrimigi uzaktan egitim ydntemiyle egitim
alinmasina iliskin gorislerini almak igin bir gdriisme yapilmistir. Bu gériismede arastirmacilar tarafindan
oncelikle beyin firtinasi teknigi ile katimcilarla tartisma ydrutiilmis ve bu tartismanin sonunda iki
sorudan olusan yapilandiriimis gérisme formu 6gretmenlere dagitilarak veri toplanmis ve sonuglar igerik
analizine tabii tutulmustur. Ogretmenlerin yapilandirilmis gériisme formunun ilk sorusu olan “Almis
oldugunuz uzaktan egitime iliskin olumlu gériislerinizi belirtiniz” sorusuna verdikleri yanitlardan elde
edilen verilerin analiz sonuglari kodlar halinde Tablo 6’da verilmistir.

Tablo 6.

Cevrimici Hizmet ici E§itim Yéntemi Hakkinda Ogretmenlerin Belirtmis Olduklari Olumlu Gériisler

Alt Kodlar f

Zaman ve mekan agisindan esneklik saglamasi 12
Etkilesimi artirmasi 10
Materyal gesitliligini artirmasi 10

Ogretmenlerin bu egitim ortamina dair goriis ve degerlendirmelerinden bazilari su sekildedir:

“Egitimlerden énce ihtiyaglarimiz beklentilerimiz soruldugunda ben bu egitimi uzaktan egitim ile
almak istedigimi séyledim. Ciinkii hem mesai saatinden sonra okulda kalmak istemedim hem de
aksamlari katilamayacagim canli derslerin videosunu takip edebilecegimi diisiindiim. Gergekten de bir
canli derse katilamadim ama sonradan sisteme girip videosunu izledim” [O1].

“Aksam ev rahathdinda editim giizel oluyor. Telefonum iizerinden egitimleri takip ettim” [03].

“Uzaktan egitim ile teknoloji kullanimi dersleri verilebilecegi zor bir ihtimal gibiydi. Ciinkii soru cevap
tarzi egitimler daha verimli oluyor. Ancak MEB’in yaptigi editimler zaten yogun kalabalik altinda
isleniyor. Zaten edgiticilere soru soramiyoruz. Uzaktan egitimle almis oldugumuz bu egitim sinirli konuyu
kapsasa da sorularimiz aninda cevaplandi” [04].

“Dersi veren hoca her konunun basinda ortasinda sonunda anlasilamayan bir yer var mi diye
soruyordu. Bizler de hem mikrofonla hem de yazarak sorularimizi sorduk. Aninda soru-cevap uygulamasi
etkili oldu” [02].

“Egitici hem sunum, hem video hem de c¢esitli kaynaklara ulasabilmemiz igin dokimanlar
olusturmustu. A¢ikcasi ben sadece videolari takip ettim. Ciinkii daha net bilgiler ve ¢éziimler vardi” [08].

“Dersi veren edgitici belki baskalarinin da destegiyle ek kaynaklar hazirlamisti. Bunlari hep internet
iizerinden ulasmamizi sagladi hem de CD ile teslim etti” [010].

Tablo 6’da goruldiigu lzere 6gretmenler hizmet i¢i egitim agisindan uzaktan egitim yontemine
ozellikle esnek bir 6grenme iklimi saglamasi, egitmen-6grenici arasinda iletisimin yeterince saglanmis
olmasi ve egitsel kaynak cesitliliginin yeterince olmasi agisindan olumlu goris bildirmislerdir.
Arastirmada ulasilan bu durum genel anlamda kabul géren yiz yize egitimdeki 6grenme deneyimlerinin
uzaktan egitimdeki deneyimlerle esit/denk olmasi, 6grenme ciktilarinin da esit/denk olmasi anlamina
gelecegi varsayimini karsiladigi seklinde yorumlanabilir.

Tablo 7’de ise yapilandiriimis gériisme formunun ikinci sorusuna (“Almis oldugunuz uzaktan egitime
iliskin gelistirilmesi gereken yénleri belirtiniz”) verilen yanitlardan elde edilen verilerin analiz sonuglari
kodlar halinde verilmistir.

Tablo 7.
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Cevrimici Hizmet ici E§itim Yénteminin Gelistirilmesi Konusunda Odgretmenlerin Belirtmis Olduklari
Gortsler

Alt Kodlar f
Uygulama problemi 12
Katilimci sayisi 10

Ogretmenlerin bu ortama dair gériis ve degerlendirmelerinden bazilari su sekildedir:

“Egitim ihtiyacim hemen hemen karsilandi ama sadece sinav aninda uygulama yapilmamasi gerekir.
Ornedin editici dersi anlattiginda, bir sonraki giin bir ortamda herkes bilgisayar basinda uygulama yapsa
ve o anda yapamadigi konulari editmene sorsa daha katki saglar.” [03]

“Keske anlatilanlari hocanin gézetiminde tek tek uygulayabilseydik. Bazi konulari ¢ok iyi anladigimi
diisiinmeme ragmen evde kendi basima yapamadim.” [07]

“Egitici bir sorunuz var mi diye sordugunda mikrofonu ¢alismayan 6gretmenlerin bazilari yazarak,
mikrofonu olanlar ise hep birlikte konusarak sormaya basladi. Sonra bu durum diizeldi ama egitici bazen
zorlandi gibi. Daha az sayida katilimci olsa daha iyi olur.” [012]

“20’nin Ustiinde katihmci arkadasim vardi. Bazilari siirekli soru sordugu igin bir tiirlii sonraki konuya
gecemedik. Az sayida katilimci olsa daha verimli olur.” [02]

“Sadece ayni branstakiler yer alsaydi hem katilimci sayisi az olur, hem de birimizin ézellikle konu alani
ile ilgili sorusu digerlerini dogrudan ilgilendirirdi.” [06]

Tablo 7’de gorildiglu lzere 6gretmenler uzaktan egitim yontemiyle aldiklari bu egitimlere iligskin
katiimci sayisinin fazla olmasi ve uygulama yapmaya yeterince olanak bulamamalar gerekgeleriyle
olumsuz geribildirimlerde bulunmuslardir. Ogretmenlerin gérisleri incelendiginde uzaktan verilen
egitimlerin, ylz ylze egitimler ile desteklenme talepleri oldugu goriilmektedir. Alanyazinda
harmanlanmis egitim olarak karsimiza ¢ikan bu kavram Allen ve Seaman’a gore (2010), yiiz yize ve
cevrimigi 6grenme etkinliklerinin birlikte ylirGtilmesi olarak ifade edilmektedir ve bu siiregte gevrimigi
o0grenme etkinliklerinin agirhgl ylz yuze 6grenme etkinliklerine gére daha fazla olabilmektedir. Bu
arastirmada da katilimci 6gretmenler kuramsal kismi uzaktan alabilmelerinin bir sorun olmayacagini
ancak uygulamayi bilgisayar basinda ve egitici gozetiminde yapmak istediklerini belirtmislerdir.

Tartisma, Sonug ve Oneriler

Ulkemizde son dénemde teknolojinin egitim ile entegrasyonunu saglamaya yénelik ciddi yatirimlar
yapiimaktadir. Bu yatirmlardan biri olan FATIH Projesi ile birlikte siniflari, 6gretmen ve &grencileri
teknolojik araglarla desteklenme cabasi igerisine girilmistir (MEB, 2011, 2012a, 2012b). Ancak bu
destekleme sireci cogunlukla donanimsal bir destek asamasinda kalmistir. S6z konusu teknolojilerden
nasil yararlanilacagini bilemeyen, bu teknolojilerin 6grenme sirecine dogru entegrasyonunu
saglayamayan hatta bu teknolojilerin 6grenme ortamindaki varligindan cesitli sebeplerden dolayi
huzursuzluk duyabilen ve bunlari kullanmaya karsi direnen 6gretmenlerin varligi da egitim sistemimizin
bir gercekligidir. Boyle bir durum karsisinda 6grenme ortamlarinda 6gretmen ve 6grenciler ne kadar
glincel ve glicli donanimlarla desteklense de projenin amaglarina ulagsmasi gtic olacaktir. MEB bu durum
karsisinda 6gretmenlerin teknoloji okuryazarligini artirmaya yonelik ¢esitli hizmet ici egitim programlari
ylratmektedir (MEB, 2014). Yiz ylze verilen bu egitimler son donemde uzaktan egitim yolu ile de
verilmeye calisiimaktadir. Bu hizmet i¢i egitimlerin ¢evrimici ortamda verilmesinin baslica nedeni
6gretmen sayisinin ¢ok fazla olmasindan dolayi bu egitimlerin yliz ylize ortamlarda kisa siire icerisinde
gerceklestirebilmenin glic olmasidir. Ayrica c¢evrimic¢i uzaktan egitimle gergeklestirilen hizmet igi
egitimlerin zaman ve mekan acisindan esneklik saglamasi ve maliyeti azaltmasi bu yontemin tercih
edilme nedenleri arasinda olabilir. Gergeklestirilen bu hizmet ici egitim uygulamalarindan bazilari
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tamamen cgevrimigi uygulamalar seklinde gergeklestirilirken bazilari da gevrimigi ortam agirlikta olmak
Uzere karma egitim uygulamalari seklinde gerceklestirilmektedir (MEB, 2014). Ancak ge¢misten bu yana
bu hizmet igi egitim uygulamalarinin beklenen sonuglari vermedigi, gergeklestirilen egitim etkinliklerinde
belirlenen amaclaraerisilemedigi, bir baska ifadeyle gerceklestirilen etkinliklerin Ogretim tasarim
sirecinin ¢ ana gostergesi olan etkililik, verimlilik ve cekicilikten uzak oldugu vyapilan gesitli
arastirmalarca ortaya konulmustur (Akbaba-Altun, 2006; Cagiltay et al., 2001; Kayaduman et al., 2011;
Horzum, Albayrak,& Ayvaz, 2012; Usluel et al., 2007).

Arastirmanin sonuglarina bakildiginda verilen egitimin her iki grupta da akademik basariyr artirdigi
bulunmustur. Bu sonug, geleneksel ve ¢evrimigi uzaktan egitim yontemiyle verilen bilgisayar okuryazarhk
egitimlerinin 6gretmenlerin bilgisayar okuryazarhgi dizeyleri arasinda yontem agisindan anlamli bir fark
olusturmadigini géstermektedir. Esitlik kuramina gére bu durum beklenen bir sonugtur. Arastirmada
gereksinimlerin iyi analiz edilerek gercek¢i hedefler belirlenmesi, materyallerin gereksinimlere goére
olusturulmasi ve tim bu durumlara yonelik stratejiler gelistirilmesi bu iki egitim yontemi arasinda fark
olusturmamasinin 6nemli bir gerekcesi oldugu distinilmektedir.

Tashbeyaz vd. (2014) yaptiklar arastirmada 6gretmenlere yonelik MEB tarafindan gergeklestirilen
uzaktan hizmet igi egitimlerde 6gretmenlerin motivasyonlarini etkileyen baslica unsurlarin kullanilan
materyaller ve ders sunumlari oldugunu bulmuslardir. Bununla birlikte arastirmalarinda uzaktan hizmet
ici egitimlerin en buyuk sinirliiginin etkilesimin az olmasi oldugu bulunmustur. Yildiz, Saritepeci ve
Seferoglu (2013) tarafindan FATIH Projesine yonelik gergeklestirilen hizmet ici egitimlerin ISTE
(International SocietyforTechnology in Education) tarafindan hazirlanan 6gretmenler icin egitim
teknolojileri standartlariyla karsilastirildigi arastirmada, bu egitimlerin siresinin yetersiz oldugu,
kapsaminin dar oldugu ve mesleki egitimlere fazla katki saglayamadigi belirlenmistir. Bu sonuglar topluca
degerlendirildiginde kullanilan yéntem her ne olursa olsun iyi bir bicimde analiz, planlama ve uygulama
yapilmadigi surece bagarinin gelmesi zor olacagi sdylenebilir. Arastirmada her iki siireg ve yontemde de
(yuz ylze, cevrimici) 6grenici-egitmen, 6grenici-6grenici etkilesimlerine olanak saglayan bir 6grenme
ortami olusturulmaya, 6grenicilere anhk geribildirimler verilmeye calisiimistir. Ayrica beceri gerektiren
etkinlikler/uygulamalar geleneksel sinif ortaminda projeksiyon yardimiyla siniftaki tim 6gretmenlerin
takip etmesi icin sunulmaya calisilirken; ¢evrimici ortamda da bu durum katilimcilarin kendi masadsti
ekran paylasimlari ile gergeklestiriimeye calisilarak her iki ortam arasinda esitlik olusturulmaya
calisiimistir.

Deneysel islem sonrasinda deney grubunda yer alan katilimcilarla gergeklestirilen hizmet igi egitim
Uzerine bir goérisme gergeklestirilmis ve bu gorismelerde katihmcilara yapilandirilmis gérisme formu
uygulanmistir. Gorlisme sonrasinda katilimcilarin verdikleri yanitlar analiz edilmistir. Katilimcilarin
uzaktan egitim yontemine 6zellikle esnek bir ortam saglamasi, olusturulan egitsel kaynaklarin cesitliligi
ve egitmen-6grenici etkilesiminin Gst dlizeyde olmasindan dolayr olumlu geribildirim verdikleri
belirlenmistir. Ote yandan &gretmenler katilimci sayisinin fazla olmasi ve uygulamalari yiiz yiize
egiticilerin gdzetiminde yapamamalarini egitimin eksikligi olarak dile getirmislerdir. Ozellikle katilimci
sayisinin fazla oldugunun dile getirilmesi sasirtici bir durumdur. ilgili alanyazin incelendiginde bu
arastirmada yer alan katilimci sayisinin fazla olmadigi rahatlkla soylenebilir. Bu durumun ifade
edilmesinin en o6nemli nedeninin 6gretmenlerin bu egitimlere asina olmamalari oldugu
distnilmektedir.

Arastirmadan elde edilen sonuglara genel olarak bakildiginda belli bir 6gretim tasarim modeli
cercevesinde, iyi yapilandiriimis, 6grenicilere benzer 6grenme deneyimleri sunabilen gerek yliz ylize
gerekse uzaktan egitim ortamlarinin hedeflenen basariya ulasmada esit sartlara sahip olabilecekleri
sdylenebilir. Ogretmenlerden elde edilen déniitler dogrultusunda 6zellikle egitim teknolojilerinin
ogretimde kullanimina yonelik beceri gerektiren hizmet ici egitimlerde deneyim esitligini saglayabilmek
icin uygulama sireclerinin geleneksel 6grenme ortamlarinda yuritilebilmesine olanak saglanmasi
yararli olacaktir. Bu nedenle uzaktan egitimle verilmesi diistinlilen hizmet igi egitim uygulamalarinin bilgi
boyutunun cevrimigi ortamda, beceri boyutunun ise yiz ylize 6grenme ortamlarinda yurutilebilecegi
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karma Ogrenme uygulamalarinin gergeklestirilmesi hizmet ici egitimlerin amaca ulagmasinda daha
islevsel olacaktir.

Cevrimigi uzaktan hizmet ici egitim uygulamalarinda dikkat edilmesi gereken bir diger nokta da bu
egitimlerin profesyonel destek hizmetleri ile birlikte vytritilmesidir. Clinki 6grenme sirecinde
karsilasilabilecek teknik bir sorun 6grencinin 6grenme ortamiyla olan etkilesimlerini tamamen
azaltabilecektir. Arastirmada mikrofon sorunu yasayan katilimcilarin egitimlerde aksakliklara sebebiyet
verdikleri durumlar olmustur. Ogrenici-ortam etkilesiminin saglikl yuritilebilmesi icin hem 6gretmene
hem de 6grenciye destek olacak profesyonel destek hizmetlerinin varhigi bu egitimleri glgli kilacaktir.
Son olarak dgretmenlere 6zellikle son dénemde FATIH Projesi kapsaminda verilen hizmet ici egitimlerin
ADDIE modeli cergevesinde, hedef kitleye yonelik nitelikli ihtiya¢ analizleri yapilarak ve bu analizlerden
egitimin tim boyutlarinda etkili bicimde yararlanarak, egitimlerin g¢evrimici uzaktan egitim yoluyla
verilmesi segenegi ciddiyetle ele alinmalidir. Bununla birlikte ilgili alanyazinda uzaktan egitimlerde
etkililigi, verimliligi ve cekiciligi azalttig1 belirlenen (Haber &Mills, 2008; Panda &Mishra, 2007; Seaman,
2009) “egitimlere ayrilan sire kisithhgi, katiimci sayisinin fazlaligy, icerigin niteliksiz olusu, yetersiz egitsel
kaynak saglanmasi, yetersiz teknik ve yonetsel destek, uzaktan egitim konusunda deneyimsiz katilimci ya
da egitmenlerin yer almasi” gibi durumlarin da dikkate alinmasi 6nerilmektedir. Kendi sinirhliklari
icerisinde bu calisma ile sunulan arastirma sonuglarinin etkili, verimli ve gekici hizmet igi egitim ortami
yaratma konusunda alanyazina uygulamali bilgi sunacagi imit edilmektedir.
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