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ABSTRACT

The main objective of this research is to introduce the views of students about the effects of creative drama on
“Environmental Pollution and Recycling”. A case study from qualitative research patterns was adopted in the
study. The study was carried out with 34 preservice class teachers studying in the Department of Primary School
Education in Division of Basic Education of Kazim Karabekir Faculty of Education of Atatiirk University in
2017-2018 academic year. The course is taught with a 90-minute workshop plan and the book named “Garbage
and Recycle” of TUBITAK Popular Science Books. After the workshop has been implemented, the research data
were collected through an open-ended interview form developed by the researcher and were evaluated by using
content analysis from qualitative data analysis techniques. The results obtained from the data analysis show that
teaching the lessons of environmental pollution and recycling to preservice teachers by using creative drama
technique provides an easy learning and leading them to have consciousness and awareness concerning the
subject; besides, the results indicates that the preservice teachers, when they become teachers, think to make use
of creative drama technique for giving the lesson of environmental pollution and recycling.

Keywords: Creative drama, environmental pollution, recycling, preservice teacher

Ogretmen Adaylarinin Cevre Kirliligi ve Geri Doniisiim Konusunun
Yaratict Drama Yontemiyle Islenisine iliskin Gériisleri

OZET

Bu arastirmanin temel amact “Cevre Kirliligi ve Geri Doniisiim” konularinin yaratici drama yontemiyle
islenisinin etkilerine yonelik 6grenci goriislerini ortaya koymaktir. Arastirmada nitel arastirma desenlerinden
durum caligmasi benimsenmistir. Arastirma, 2017-2018 dgretim yili giiz déneminde Atatiirk Universitesi Kazim
Karabekir Egitim Fakiiltesi Siif Egitimi Boliimii’nde 6grenim gdren ve Cevre Egitimi dersini alan 34 sinif
Ogretmeni adayi ile gergeklestirilmistir. Cevre egitimi dersinde ¢evre kirliligi ve geri doniisiim konusuna yonelik
olarak hazirlanmis 90 dk’lik bir atdlye plan1 ve TUBITAK Popiiler Bilim Kitaplar1 “Cép ve Geri Doniisiim
kitab1 esliginde ders islenmistir. Atdlye ¢alismasi uygulandiktan sonra arastirma verileri arastirmaci tarafindan
gelistirilen acik uglu goriisme formu yoluyla toplanmis ve nitel veri analizi tekniklerinden icerik analizi
kullanilarak degerlendirilmistir. Veri analizinden elde edilen sonuglar; 6gretmen adaylarinin ¢evre kirliligi ve
geri doniisiim konularinin yaratici dramayla islenmesinin kolay 6grenmeyi sagladigini ve konuya iliskin biling ve
farkindalik kazandiklarini; 6gretmen olduklarinda cevre kirliligi ve geri doniisiim konularini islerken yaratici
dramadan faydalanmayi diistindiiklerini gostermektedir.

Anahtar Kelimeler: Yaratici drama, ¢evre kirligi, geri doniisiim, 6gretmen aday1




INTRODUCTION
Environmental pollution is seen as one of the biggest problems of the world we live in.
Countries see education as a tool for solving these problems and aim to increase
environmental consciousness of individuals by including environmental subjects in their
curriculum. Herein, we see the importance of environmental education. The main goal in
environmental education is to increase the awareness to protect and use the natural
environment and to raise environmental consciousness in the individual (Basal, 2003).
Raising this awareness and sensitive since early ages will be a vital step in order not to cause
new problems but to solve environment problems. (Hungerfordand Volk, 1990; Gayford,
1996). This is only possible providing a quality education.

Today, environmental awareness recognizes living in a healthy environment as one of
the basic human rights. For this purpose, informing teachers and students in the best way
should be provided (Yilmaz, Morgil, Aktug&Gobekli, 2002). This can be achieved by
providing qualified environmental education to students in primary, secondary and higher
education levels (Yiicel&Morgil, 1999). The training of the people who will bring
fundamental solutions to the environmental problems will contribute to the elimination of
environmental problems (Uzun and Saglam, 2005). At this point, to provide environmental
awareness to individuals and in order to make the consciousness gained permanent, attractive
methods and techniques should be applied to the students by teachers in their courses.

In modern educational environments, teachers should give new knowledge to the
students and reveal their interests, wishes and abilities in line with their developmental
characteristics. They should also improve students' problem solving skills by making
applications that enable them to establish cause and effect relationships. They should enable
the students to express their feelings and thoughts in various ways. Moreover, they had better
to help students gain high-level thinking skills by creating peer learning environments (Basci
and Gilindogdu, 2011). Teachers can provide these features and skills with teaching and
learning environments enriched with different teaching methods and techniques. One of the
methods we encounter in achieving this is creative drama. Creative drama is the expression
and acting out of a life, an event, an idea, sometimes an abstract concept, or a behavior by
individuals through the reorganization of old cognitive patterns by using theater or drama
techniques such as improvisation, role playing, etc. in a group work, in theater play-like
processes in which observation, experience, emotions and experiences are reviewed (San,
2002:81; San, 1999: 267).Creative drama enables individuals, by making them active, to
discover their talents, to be self-confident, to make independent decisions and to be self-
respecting themselves. While contributing to the personal and social development of the
individual, it also supports creativity and different thinking skills (Susar, Kirmizi, 2009).
Okvuran (2002: 223) states that “Creative Drama can be applied to all educational levels and
people of all ages. It can be integrated into the modern education system by breaking the dull
patterns of education. It can create teachers and students who feel the need and excitement of
self-improvement” (Akt. Adigiizel, 2002:39-46). Creative drama in education enables any
subject to be realized by starting from the experiences and knowledge of the group members
(Adigiizel, 2006). Creative drama, concretizating concepts and establishing relations between
concepts in science education is an effective way providing an important and meaningful
learning process. (Sagirli and Giirdal, 2002). According to Gonen and Dalkilig (1999) science
education provided along with creative drama enables children:

e To perceive and define a problem,

e To store information that they learned and to use when necessary,

e To understand that when they use information which they learned in daily life,
it facilitates adaptation to environment,



e To approach problems that they face with new choices and solutions, to seek
realistic solutions for these problems,

e To state and to voice their thoughts, to share their information and thoughts,

e To criticize themselves, to carry out positive and negative evaluations,

e To direct certain goals and objectives, to correct their behaviors in line with
these objectives,

e To support self inspect abilities.

The functionality and effectiveness of creative drama practices are directly
proportionate to the quality of the education of preservice teachers (Basci and Gilindogdu,
2011). In this context, it is of great importance for the preservice teachers studying in the
faculty of education to take the course of environmental issues with creative drama, as an
effective teaching method, in terms of the benefits mentioned above. The creative drama
method is a tool that can be effective in including the student to the learning process and
maximizing the student success by creating a rich learning environment based on experiences
(Aykac¢ and Adigiizel, 2011). In this respect, creative drama can be considered as an effective
method in teaching environmental issues. In the research problem section, the effects of
teaching Environmental Pollution and Recycling course with creative drama on the preservice
teachers are examined.

Research Objective

Creative drama is a method in which the student actively participates in the learning process
and that brings the student's achievements and achievements to the highest level by creating a
rich learning environment based on experiences (Susar and Kirmizi, 2009; Adigiizel, 2006;
Aykag and Adigiizel, 2011). From this point of view, it is aimed to determine the views of the
students about the effects of “environmental pollution and recycling” on the way to teach to
course by using creative drama.

For this purpose, the following questions were sought:

1. What are the opinions of preservice teachers about teaching environmental pollution
and recycling lessons with creative drama?

2. What are the opinions of the preservice teachers about how they will teach the lessons
of environmental pollution and recycling with creative drama method when they become
teachers?

3. What are the awareness of preservice class teachers about environmental pollution
and recycling?

METHOD

Research Model

Qualitative research methods provide the researcher with an in-depth examination of the
meanings that people have for various experiences and how they interpret experiences and
establish their worlds (Merriam, 2015). It is possible to define qualitative research as a
research method which obtained by qualitative data collection methods such as survey data
observation, interview and document analysis and enables the realization of perception and
events in a natural environment with a realistic and holistic approach (Yildirim and Simsek,
2011). In this research, case study, which is one of the qualitative research patterns, was
preferred. Case studies are based on an in-depth description and examination of a limited
system in which a particular process or issue is addressed. The researchers apply to the case
study method not to test a hypothesis, but to understand, explore and reach a comment
(Merriam, 2015). The case studies should undoubtedly be carried out with quantitative and
qualitative approach. The goal in both approaches is to reveal conclusions related to a certain
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situation. The basic feature of qualitative study is to investigate one situation or one more than
situations deeply. Thus, effects related to a situation (environment, individuals, events,
processes etc.) are sought with a totalitarian approach and how they influence mentioned
situation and how they are affected from the relevant situations is focused.

The main purpose of case studies is to describe in a detailed way and to investigate
this situation deeply (McMillan, 2000). It is also used to define and to see details creating an
event, to make possible explanations related to an event and to evaluate an event (Gall, Borg
and Gall, 1996).

Working Group

The study was carried out with 34 preservice class teachers studying in the Department of
Primary School Education in Division of Basic Education of Kazim Karabekir Faculty of
Education of Atatiirk University in 2017-2018 academic year. The group to which the
application is carried out is composed of students who have taken “Environment Education”
and those who continue to take “Drama” course.

Data Collection Tools

In data collection, semi-structured interview technique has been used. Since this interview
technique is efficient in revealing opinions, experiences and emotions of individuals and
communication is based on speaking which is the most common way, it is the most data
collection type used in the qualitative research (Yildirim and Simsek, 2011). Interviews have
been conducted with the aim of seeking different perspectives, perceptions and experiences of
teacher candidates about the investigated situation deeply.

As a data collection tool in the study, the interview form, which was created by the
researcher and consisting of 3 open-ended questions was used in order to examine the
opinions of the preservice class teachers about the practice. Interview form is applied
following discussing a subject with creative drama method. In the end of the study, following
questions are asked to the students:

1. What do you think about discussing environmental pollutions and recycling with
creative drama technique?

2. Will you discuss environmental pollution and recycling matters with creative drama
technique when you become a teacher? Why?

3. What are advantages of this application for you?

Implementation Process

90-minute workshop plan was prepared in the course of teaching environmental pollution and
recycling subject with creative drama in the environmental education course. Workshop plan
is attached (Appendix-1). Students were informed about the implementation process and the
attitudes and behaviors expected from the students were explained. The study was carried out
at Atatiirk University Kazim Karabekir Faculty of Education drama class No. 405. In the
course of the study, “Garbage and Recycling” (Turnbull, 2017) book of TUBITAK Popular
Science Books was used.

Data Analysis

When analyzing the data obtained with the interview technique, descriptive analysis and
content analysis are used. According to Yildirim and Simsek (2011), direct quotations are
commonly used in the descriptive analysis with the aim of reflecting opinions of interviews or
observed individuals in a striking way. The goal of this type analysis is to provide readers
findings in an edited and interpreted way. The data obtained with this objective are firstly



described in a systematic and open way. Then, these descriptions are explained and
interpreted.

The descriptive analysis technique has been used in order to analyze the data obtained
with the interview method in the study. In this study, separate interview forms are used for
each teacher candidate and these forms are evaluated by checking one by one. In the end of
the study, how to present the data is stated. A framework has been established in accordance
with the purposes of the study for data analysis. The choices have been listed in line with the
answers of the teachers by taking interview questions one by one. As a result of the
evaluations, a coding key registration form was formed with the evaluation form where each
question was written with the response options related to the question. In the end of these
steps, categories covering investigation questions in interview coding key and answers of
these questions are stated. The frequency of teachers’ answers to created themes. Then, the
data have been interpreted in line eith the study objectives. The quotations based on in the
phase of interpretation are presented.

RESULTS
The results were obtained by subjecting the interview forms, which are the data collection
tools, to the content analysis. All students who completed the interview form were given
codes from 1 to 34 and the results were tried to be supported descriptively by using direct
quotations from students' expressions.

In the interview forms, the preservice class teachers were asked to reveal their
opinions about the effects of using creative drama for environmental pollution and recycling
course. Assessments of preservice teachers were analyzed and given in Table 1:

Table 1.Opinions of preservice teachers about teaching environmental pollution and
recycling lessons with creative drama

Frequency(f)
In the learning-teaching process
Learning the subjects with fun
Providing permanent learning
Increase of interest for the course
Providing easy learning
Creating an active learning environment
Providing learning by practicing and experiencing
Raising awareness on the subject
Increase the effectiveness of the course
Enjoyableness of the course
Supporting different intelligence areas

R O, OWOoOIoo o~ B~

In skill development

Developing the focus on the course
Developing the skill of empathy
Gaining awareness of responsibility
Providing creative and original thinking
Developing communication skills
Developing thinking skills

Developing the ability to produce ideas

NOTOTWEFEEFEDN

*The total of sources may be more than the number of participants since each teacher has stated different expressions in one
more than categories/themes.

When the answers of the students are examined, it’s seen that preservice teachers think
that using creative drama in teaching environmental pollution and recycling courses have
various benefits. It’s seen that preservice teachers think that this will be useful in providing
easy learning and gaining awareness about the matter.
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A preservice teacher revealed the issue of awareness with the following statement:
“We have realized that we were not aware of environmental pollution and recycling issue in
fact, that we think we were aware of.” Another preservice teacher stated that “Now we re
aware that we need to be more sensitive to environmental problems.”

The opinions of preservice teachers show that the way in which subjects are taught in
this way leads to permanent learning. ““...rather than being taught by the teacher in a uniform
manner, the subject taught by this method becomes more fun and the students become more
active by taking action. In this way, learning becomes more permanent...” Another teacher
expressed his/her thoughts as follows: “... Concretization provides imagination because we
can do things like dreaming, creating solutions and problem solving etc.....” Another
expression is as follows: “... it allows learning through a large number of sensory organs, by
practicing and experiencing, as well as learning from a more active, memorable, fun and
permanent way.”

These expressions of the preservice teachers arise from the fact that creative drama
practices were based on constructivism. Because, constructivism-based teaching methods
make students active in the teaching process and prepares the environment for their own
information configurations. Learning activities that students can actively participate in are
among the prerequisites of providing permanent learning. The answers also show that
preservice teachers had a lot of fun in practice. Thus, the preservice teacher expressed this
situation in the following words: “... obviously, this course was the most efficient and fun
course I have ever taken.”

The preservice teachers think that taking the environmental pollution and recycling
course accompanied with creative drama will lead easy learning. This idea was introduced by
8 preservice teachers. This situation is among the expected results of the lesson to get rid of
the monotony and make the learning process enjoyable. Preservice teacher expressed his/her
thoughts about how creative drama could have an impact on students' increasing interest in
class: “...generally, the biggest problem during the course is the inattention of students and
lack of motivation. This problem can be solved with drama studies...”

In addition, preservice teachers think that the teaching environmental courses by using
creative drama techniques can be effective in developing some skills. “Creative drama
supports many skills such as producing many ideas in a short time, brainstorming, ensuring
communication with our friends, enhancing empathic thinking skills, and creativity...”

One of the points that preservice teachers consider in the interview forms is their
opinions about whether they will benefit from creative drama when become teachers to deal
with environmental pollution and recycling issues.

The answers of the preservice teachers in the interview form are analyzed and listed in
Table 2:

Table 2. The opinions of preservice teachers whether they will benefit from creative drama
when they become teachers in order to teach environmental pollution and recycling issue

Frequency
. ®

When I become a teacher, I think to benefit from creative drama technique while I’m 34
teaching the environmental pollution and recycling course. Because;

Enables learning with fun. 2
Increases students' interest and motivation. 2
Allows students to learn more easily. 1
Improves the effectiveness of the course. 4
Develops individual skills.(self-confidence, self-efficacy) 2
Provides lasting learning. 9
Supports high-level thinking skills. 5




Raises students’ awareness.

Provides learning by practicing and experiencing.
Provides active participation.

Supports high-level thinking skills.

OIN O W

*The total of sources may be more than the number of participants since each teacher has stated different expressions in one
more than categories/themes.

When the given answers are examined, it’s seen that all the preservice teachers are
enthusiastic about using creative drama in teaching environmental pollution and recycling
topic, when they become teacher in the future. The basic reason for the desire to benefit from
such practices is the belief that such activities will provide permanent learning. While a
teacher candidate has said about this situation that “I definitely do such a practice. Because it
is more permanent to provide learning by practicing-experiencing or feeling for the purpose
of feeling the events, showing mistakes in the classroom atmosphere, considering something
much more and creating more awareness. After these practices, my students can provide
permanent corrections in their daily lives”. Another teacher candidate has voiced similar
thoughts by saying that “/’m thinking of using. Because it will not be a permanent situation
for the students when | give the lesson and pass on to another subject. But if they think about
the situation themselves and distinguish right and wrong, this will be a more permanent form
of learning. Also the lessons will be more fun and active...”

Teacher candidates think that discussing environment matter along with creative
drama will be effective in developing superior thinking. About this matter, a teacher candidate
has stated that “.../ think about using it. Because the people | will give education can learn
and comprehend better by means of practicing and experiencing. Students will first think
about where the result is going and then discuss how to find a solution. In this way, students’
advanced thinking skills will be improved.”

Moreover, teacher candidates believe discussing environment pollution and recycling
with creative drama will raise self-confidence and self-efficacy of the students. This thought
has been expressed as “...I definitely apply. Because it will be easier for the student to
understand and comprehend the subject. It improves students’ self-confidence by helping
them to unite. It develops their thinking skills. With this practice, additional skills are
provided the students.”

The answers of the preservice teachers in the interview form are analyzed and listed in
Table 3:

Table 3. What are the awareness of preservice class teachers about environmental pollution
and recycling?

Frequency

U]

What | have learned about environmental pollution and recycling:

Gaining consciousness and awareness about environment
Actively using of recycle bins

Using recyclable materials

Importance of recycling bins for the environment
Gaining environmental awareness

Existence of recycling bins in many places

How environmental problems affect living things

How to get green areas from garbage fields

[EN
ooooooco-boomo

* The total of sources may be more than the number of participants since each teacher has stated different
expressions in one more than categories/themes.
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Investigating the answers of the students, it is seen that teacher candidates express the
importance of recycling bins for the environment and these bins should be placed around in
daily living spaces. Besides, it is obvious that they raise awareness and sensitivity about
environment and how environment problems influence living creatures. The students have
voiced their thoughts in this direction as follows:

“...d saw that when a piece of paper drops out of my hands, they would accumulate and
be a mountain and directly affect the environment I live in. I need to be more careful.”
“...From now on, I will throw the garbage appropriately in the recycling bins...’

“I better understood what recycling bins do. I understood how important to throw the
products such as plastic or glass into recycling bins correctly...”

“I have felt that environmental pollution has greatly reduced our habitat and I have
seen it with this practice. I'm going to think about it once again, when | throw the trash in the
environment...”

“There must be more recycling bins.”

’

DISCUSSION AND CONCLUSION

This research examined the opinions of preservice teachers on environmental pollution and
recycling matters. When the results obtained from the interviews are examined, it is seen that
preservice teachers have a positive attitude towards this practice. It was seen that the
preservice teachers stated that they thought the lesson was fun and they enjoyed learning
information through drama. This result has been observed in similar studies (Erdem, Kizilhan
and Sarigam, 2009; Yeler, 2018; Basc1 and Giindogdu, 2011; Ozdemir, Akfirat and Adigiizel,
2009). Furthermore, it coincides with the data of Ustiindag's (1998) study about the students
who learned the course through drama.

Among the factors expressed by preservice teachers about the drama course, it was
seen that creative drama has features to develop social skills and creativity by providing
various features in the emotional and kinesthetic fields, besides developing the cognitive
characteristics. These results coincide with the results of many studies (Okvuran, 2000; Unal,
2004; Basci and Giindogdu, 2011; Morris, 2001; Freeman, 2000; Duatepe and Ubuz, 2010).
When creative drama is used as a method in lessons, students learn both the subjects of the
lesson effectively and participate in the basic studies of creative drama. In this way, they gain
many skills such as working together, critical thinking and creativity which are the general
aims of education.

The conducted application has transformed the monotonous, not interesting and boring
classroom environment to an entertaining, interesting and participant lovely environment.
Evaluating in this regard, classroom has become a pleasant environment for the students and
this environment has provided them a permanent learning process. Discussing the subject
along with the creative drama method has provided a better learning, understanding and raised
awareness and sensitivity for environment pollution and recycling. Moreover, it has been
determined that the interests and motivations of students have increased during learning
process and they have become more enthusiastic for the courses.

Considering the results, it’s seen that there is another result showing the fact that the
preservice teachers think to use creative drama method in teaching environmental pollution
and recycling topic in their classes, when they become a teacher. When the primary education
curriculums of our country are examined, it can be seen that great importance is given to
environmental education within the programs (Altin and Orug, 2008). There are a wide range
of environmental issues in the curriculum of Sciences, Life Sciences and Social Sciences
(Alim, 2006). In addition, environmental outcomes are included in the courses of Religious
Culture and Moral Knowledge and Visual Arts; and poetry and texts are included in Turkish
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lessons (Aktepe and Temur, 2018). In addition, it is determined that the outcomes in the
programs are prepared with the aim of gaining the understanding of protecting the
environment we live in (Tanriverdi, 2009). At this point, to provide the students these
outcomes in a cognitive, affective and kinesthetic manner, it is important that teachers have
these consciousness and awareness, and it is a great importance of providing the
environmental issues by using creative drama and active learning atmospheres within the
framework of constructivist education. The training of teachers having these skills is possible
with the education given to the preservice teachers during the undergraduate study. For this
reason, these practices should be included in order for students to learn and gain many skills
in accordance with the purpose and content of the environmental education course by
effective using of active teaching methods such as creative drama.

RECOMMENDATIONS

1. Different subjects related to environmental education can be processed by creative
drama method.

3. In environmental education course, the effects of creative drama and other active
teaching methods on environmental sensitivity can be investigated.

4. Teaching environmental pollution and recycling courses with creative drama can be
carried out at the level of primary schools.

5. Effect size studies can be done by carrying out this study in different groups and
periods using quantitative methods with experimental and control groups.
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APPENDIX 1.
Place: Atatiirk University Kazim Karabekir Faculty of Education Drama Class
Workshop Topic: Environmental Pollution and Recycling
Group: 34 students
Duration: 90 minutes
Outcomes: Participates in children's book recognition activities called “Garbage and Recycling”. Gain
awareness about environmental pollution and recycling.
Method-technique: Creative drama, role playing, improvisation, acting of the leader-staying in character, still
image, talking photo frame, instrumental music.
Materials used: Newspaper, garbage bag, environmental pollution pictures, pen, speaker, open-ended survey
form, “First Reading Garbage and Recycling” book among TUBITAK Publications Popular Science Books
Series.
PROCESS
A. WARMUP-PREPARATION
Activity: The activity, which starts intuitively with free walking in the area, continues with the instructions and
music... (Starts in a house in the forest, streamside...) Then the music gets mixed up, the areas where the
participants walk are narrowed (barrel-like object is used); places are replaced... (A stinking garbage dumb in
the rain, picnic area, streamside near a factory, ...) The activity is ended by the inclusion of newspaper papers
that come with wind sounds.
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Activity: Choose a limited living space, a place for yourself, but don't tell us about these places. Get shaped as a
person, an object or a substance in the living space you specify and think; when | approach you, say a word
telling yourself as that person, object or substance...

Activity: Newspapers are still on the ground... Did we draw our places by paying attention to newspapers? In
the place, are there any unnecessary or unimportant materials for us? What do we do with them? Which one of
them do we throw...Here is a huge garbage dump; let's take the newspapers from the place for us now and for
everything that is trivial, broken, spoiled or unused to us or our place... Who threw what? Let’s express with,
“For me, ............. was unnecessary, so I threw it away.”

Activity: You will see photos scattered between garbage on the ground. These photographs are a photographer's
work composition on a subject. Let's take a look at the photos and create 2 groups... You will need to re-
interpret a photo frame into a group and create a new form by selecting 3 photos from each group and you will
need vocalize your comments to photographer by using the photo language. ..

Mid-term evaluation: What did we do? Where did we walk? Did walking with music affected us and the place
we dreamed of? Did we feel our space getting narrower? Where did we draw our lines? Were the images we see
in the photographs close to real life? What did we pay attention to when choosing still images? What didn’t we
pick and why?

B. VISUAL IMAGERY

Activity: Let's create 2 groups... Walk with music; was it the same music while tearing the papers? Then it's
time to collect these garbage... Each group will fill newspapers in their garbage bag; groups may interfere with
each other but no physical contact, intervene in newspapers. People holding garbage bags will always change
and stand still; garbage collectors will be moving... The game will be over when music stops.

Activity: Which pollution did we remove by collecting newspapers? Now it's time to look at the photos on the
ground... Let's not break the groups; they will animate the environmental pollution in one of the 3 photos they
have selected now or selected from the previous activity by their own fiction, according to the dramatic
situations behind the photos, and they will eliminate environmental pollution...

Activity: The information about the process of garbage is given in the circle. Well, we collected the garbage, we
collected this garbage in certain areas, after a certain time we have turned these areas into park areas... Are all
substances disposed of? Or does every substance decompose within the same period? Do they decompose in the
nature? What happens? Which substances are recycled?

Activity: Let’s create 4 groups and use the newspapers and body of the participants in the recycling triangle. The
cases in which the actions on directive papers are accompanied by music-motion are displayed continuously by 4
groups as to create “garbage-action and recycling-product”. Seen recycles are tried to guess by groups.

Mid-term evaluation: We've recycled a lot of waste and garbage. Well, are everything recycled? What do you
think happens to greeneries? Are the greeneries recycled? Do we throw the greeneries or grasses to the garbage?
What is decomposition?

C. ASSESSMENT

Activity (Appendix): Let’s count up to 3-5 and create groups. Now | want you to prepare an introductory poster
with an impressive slogan for my book, taking into account all the activities we have done. The winner of the
poster contest has not changed for years; let's see, can you replace the award-winning poster?

Activity: Would you like to look through the Workshop Window? Preservice teachers are asked to write their
ideas about the workshop and the process and the workshop is terminated after photo shooting.
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ABSTRACT

Argument is defined as a whole of claim that have presumptive relationships with each other. Argument map, on
the other hand, is used in visually presenting arguments that have a presumptive structure with the help of
graphical techniques. Argument maps help individuals to visualize and evaluate reasoning processes. In learning
environments, argument mapping helps to establish connections between the data and think at a higher level. The
purpose of the study is to enable preservice science teachers to create individual and interactive argument maps
using the Rationale™ program within the scope of the subject of lenses. Argument mapping process was realized
on the basis of “Rationale™”, which is an online computer program. The aforementioned program allows us to
examine argument maps that are taught in the subtopic of “Lenses” in the subject of “Optic” at higher education
level. Also, discussions were made concerning how to use argument mapping in learning environments and
examples of relevant argument maps were presented within the scope of the study.

Keywords: Argumentation, argument mapping, science teaching, lenses

Ogrenme Ortaminda Adim Adim Argiiman Haritasi: Mercekler Konusu
Ornegi

OZET
Argliman, birbirleri ile ¢ikarima dayali iliskilere sahip iddialarin biitiinii olarak tanimlanmaktadir. Argiiman
haritasi ise ¢ikarimsal bir yapiya sahip argiimanlarin grafiksel teknikleri kullanarak goérsel olarak sunulmasina
yaramaktadir. Argiiman haritalar1 bireylerin akil ylirlitme siireglerini gorsellestirmelerini ve bu siireci
degerlendirmelerine yardimec1 olmaktadir. Ogrenme ortamlarinda argiiman haritalama bilgiler arasinda
baglantilarin kurulmasinda ve daha iist diizey diisiinmeye yardimci olmaktadir. Calismanin amaci; fen bilgisi
O0gretmen adaylarinin mercekler konusu kapsaminda RationaleTM programini kullanarak bireysel ve etkilesimli
argiman haritalar1 olusturmalaridir. Argliman haritalama silireci ¢evrimici bir bilgisayar programu olan
“RationaleTM” iizerinden gerceklestirilmistir. Belirtilen program iizerinden yiiksekdgretim diizeyinde “Optik”
konusunun “Mercekler” alt konusunda gerceklestirilen argiiman haritalar1 incelenmektedir. Ayrica ¢aligma
kapsaminda argliman haritalamanin 6grenme ortaminda nasil kullanilacag: tartisilarak konuya iliskin argliman
haritas1 6rnekleri sunulmustur.
Anahtar Kelimeler: Arglimantasyon, argiiman haritalama, fen 6gretimi, mercekler

! This study was carried out KUBAP 01 /2017-62 project number by supported Kastamonu University Scientific
Research Project.



INTRODUCTION

In learning environments, students are required to think more intensely and structure the
knowledge actively. Argumentation is used frequently in creating learning environments that
are based on inquiry and have the specified properties. Argumentation reflects a discussion
process structured together with claim, data and justification (Osborne, Erduran, & Simon,
2004). Toulmin (1958) suggests that argumentation is a means of testing the thoughts and a
process of structuring the relationship between claim and data with the help of justification.
Argumentation includes making justified claims, mounting counter arguments and rebutal the
counter arguments (Garcia-Mila & Andersen, 2008). These processes help students to think
and experience the reasoning process.

It is important for students to visualize their thoughts and reasoning in the
argumentation process and reconsider and evaluate them. Argument map is a tool used in
realizing all these points being specified. Argument map is used in visually presenting
arguments that have a presumptive structure with the help of graphical techniques. Argument
mapping resembles other mapping activities such as mind mapping and concept mapping, but
it focuses on logical, evidentiary or presumptive relationships between hypotheses (Pashler,
2011). An argument map is a diagram that consists of “boxes and arrows” and indicates claim
and claim-evidence relationship (van Gelder, 2002). In argument maps which are created
using “boxes and arrows”, while boxes indicate statuses of basic claim, reasons, objections
and exceptions; arrows are used for revealing evidence-based relationships of these statuses
(van Gelder, 2002). Argument maps are usually created by arranging arguments within a text
hierarchically as a pyramid. By this way, the disclosure of the argument structure will enable
reasoning.

It is important to know the elements that constitute the structure of an argument in the
process of creating an argument map. Because the relationships between elements of an
argument such as claim, evidence, justification and objection are visualized in an argument
map. While a single claim and a single justification related to that claim constitute a simple
argument; multiple claims and multiple justifications or objections represent a complex
argument (Davies, 2009). In other words, it is possible to state that a complex argument
consists of multiple simple arguments. Individuals may understand a simple argument more
easily than a complex argument. In this context, argument maps considerably help individuals
to understand, analyze and evaluate their own and other people’s arguments (Harrel, 2007).
Individuals create multiple complex arguments by combining many simple arguments in the
argumentation process and the process occurs in their mind abstractly. However, it is possible
to transform the abstract structure of reasoning (ter Berg & van der Brugge, 2013) and the
multidimensional structure of complex arguments into a concrete conceptual structure by
means of argument maps. Taking all these into consideration; some points to be regarded in
creating argument maps are speficied by Sampson and Gleim (2009) as follows:

— Each box should contain a whole meaningful and research-based sentence.

— Boxes should not contain any question sentence. The arguments being presented
should consist of either correct or wrong statements.

— If statuses or data contain multiple claims, the claims should be written individually
and a claim-evidence relationship should be established for each claim.

— If a claim is supported or confuted by multiple evidences, the reasons specifying
evidences aimed at supporting or confuting the claim should be offered.

— If aclaim is supported by multiple evidences, abstract and general evidences should be
indicated as the hierarchical and primary reason; whereas concrete and particular
evidences should be indicated as the secondary reason.

— Arguments consist of claims. Thus, claims should be supported by evidences. Reasons
should summarize the claim-evidence relationship at the end of each map.
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In the first section of the study, the definition and intended purposes of argument maps
are introduced in general. In the second section, information about how to utilize the
Rationale™ program used in creating argument maps are presented. In the third section, an
example of argument map application is embraced in detail within the scope of the subject of
“Lenses”. In the fourth section, on the other hand, an evaluation concerning the study results
is included.

1. How to Use the Argument Mapping Program Rationale™?
The argument mapping program Rationale™ is accessed via the internet. In order to do that, it
IS required to open an account in the program with a user name and a password via an e-mail
address and start to use the program with these data. Figure 1 shows the screen that opens in
the program once the user name and password are entered. The link “Create a new map”
which is indicated with a red arrow directs to the page where the argument map will be
created.

c @ Critical Thinking Skills BV [NL] | https://www.rationaleonline.com/maps o gy * 2
0-0
| . fbo? ‘
o ROt]OnOl_e My Maps  PublicMaps  Forums  Blog My Profile - Logout
Fen's Maps ® Backp

B = 1-r  WTags % | @ Movetw

W Shared With Me

No saved maps. Build some! Click the "Create new map” button ta get started.

Terms & Conditions - Privacy Policy - Security - About Us - Contact - Twitter - Tarkce

l?—EI
o Rationale

Copyright © 2013-2018 Reasoninglab.com

Figure 1. Login Screen

The aforementioned link directs to the page where the map will be created. Figure 2
shows the image related to that page. On the left side of the figure are boxes concerning the
elements of “Contention, Reason and Objection” which represent the structure of an
argument. The contention box is colored in black, the reason box in green and the objection
box in red. These boxes can be moved to the white page in the middle of the figure with the
help of the drag-and-drop command. It is possible to write sentences related to contentions,
reasons and objections within the boxes copied to the white page.
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Above it is indicated that an argument structure can be visualized using the boxes on
the left of the page. Figure 3 shows how the elements constituting the argument structure will
establish a relationship with each other representatively. The figure includes a contention and
reasons, objections and confutations related to that contention. Two simple arguments were
created using Reason 1 and Reason 2 related to the contention. In addition, there are an
objection and a confutation related to the contention. The map created by these elements
reflects a complex argument structure. As is seen, the argument mapping program
Rationale™ consists of boxes indicating an argument structure and arrows indicating the
evidentiary relationships between them. The map can be printed in various forms (PDF, PNG
AND RTNL) after being completed in the program.
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In the program, it is possible to create not only argument maps individually, but also
interactive argument maps where many people can work on the same map. At this stage,
people who participate in the argument mapping process can also connect to the program
online. Reasons, objections and confutations related to a contention can be evaluated by other
people. Arguments created by a person are evaluated by another person.

2. Example of Argument Map Application: Subject of Lenses

The purpose of the study is to enable preservice science teachers to create individual and
interactive argument maps using the Rationale™ program within the scope of the subject of
lenses. 33 senior students receiving education in the department of science teaching in the fall
term of the school year of 2017-2018 participated in the study. Argument maps were created
using the program which is introduced under the second topic. The preservice teachers created
an individual and an interactive argument map related to the subject of lenses. They were
separated into groups of two for the interactive argument map application. In order to evaluate
the contentions, reasons and evidences formed by a small group, a discussion environment
was created with another small group. The aforementioned program makes it possible to
visualize argument structures and understand the more extensive argumentation process
which consists of multiple simple arguments.

In the individual argument map, the students were asked to form a contention using
the program, present reasons using evidences related to the contention, raise objections related
to the contention and create an argument map that would confute the contention. Examining
the argument maps created; it was seen that the maps enabled the preservice teachers to
present data within a logical structure and solve complex argument structures. However, it
was also seen that the preservice teachers were not able to raise any objection or confutation
against their contentions in the individual argument map application. Figure 4 shows an
example 1 of argument map which was prepared by a preservice teacher. Examining the
example; it is seen that there is a map where the preservice teacher mainly relayed
information about the subject of lenses and depicted the relationships between these
information. However, argument maps primarily require suggesting a contention and forming
reasons and objections related to the contention within the frame of an evidentiary
relationship.
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Figure 4. An Example 1 of Individual Argument Map

In addition, examining the example 2 of argument map in Figure 5; the preservice
teacher formed a contention related to the subject and offered multiple reasons related the
contention. However, examining the map; it is seen that only one objection sentence was
addressed to the aforementioned contention. In an argument structure, it is important to not
only offer multiple reasons related the contention, but also raise objections against the
contention. Figure 6 also shows an example 3 of argument map offering a contention related
to the subject and reasons and objections related to the contention.
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Within the scope of the study, the preservice teachers created interactive argument
maps. In this mapping process, researchers can also work on the same map with preservice
teachers and ask them questions when necessary. The purpose of these questions is to attract
students’ attention, make them think more and attach them to the main contention. In the
interactive argument map applications, it was seen that the preservice teachers supported their
contentions with evidences and frequently used objections and confutations. It was also seen
that the preservice teachers offered multiple evidences for each contention in the interactive
argument maps and supported these evidences with greater visual elements. Figure 7 and
Figure 8 show the examples of interactive argument maps of two different groups working on
a map. The statement “No reflection on the lenses.” written in the box at the start of the map
was suggested as a contention by the researchers. The preservice teachers also wrote their
reasons and objections related to the contention within a pattern. Examining the maps; it is
seen that the preservice teachers offered multiple reasons and objections related to the
contention. In addition, Figure 8 shows that the preservice teachers tried to present their
reasons as an evidence and used visual elements for that. These activities gave an opportunity
of creating a computer-aided discussion environment in the mapping process.
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Figure 7. An Example 1 of Interactive Argument Map
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Figure 8. An Example 2 of Interactive Argument Map

DISCUSSION AND CONCLUSION
In the study, it was primarily attempted to define the argument map. Then the Rationale™
program used in creating the argument map was introduced in detail. An extensive example of
application was performed with the preservice Science teachers within the scope of the
subject of “Lenses” using the program. Argument map is encountered as an educational tool
enabling students to structure arguments or counter arguments and contributing to discussions
in learning environments. Argument map is effective on individuals to understand the
structure of arguments. So why is it important to understand an argument structure? Davies
(2009) summarizes it as follows; 1. Explain claim briefly and essentially, 2. Discern important
results from others, 3. Determine important premises, 4. Put claims in an appropriate and
logical order, 5. Display connections from premises to results. As is seen, it is possible to state
that informational convergence concerning argument maps has actually been prevented and it
makes it easier to adopt essential knowledge concerning a subject.

It can be suggested that argument maps do not have a deep-rooted history. According
to van Gelder (2009),no relevant information had been encountered until the 19th century and
the initial attributes were made by Richard Whately in a school book in 1836. Then a schema
showing the argumentation process representatively was suggested by Toulmin in 1958.
These schemas which were used in showing the argument structure at a baseline level used to
be prepared manually with paper and pencil due to restricted technological opportunities,
which would eventually cause loss of time and a boring process for map makers. Today,
argument maps are created easily in the computer environment thanks to the proliferation of
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computers and development of appropriate softwares. As these softwares provide a
practicality in the utilization of boxes displaying contentions, reasons, objections and
exceptions and arrows revealing their logical relationships, they make the process more
effective.

Rationale™ is a program developed for argument mapping. The program was
developed by van Gelder (2007) and the benefits of the program are summarized in three
items: Firstly; supporting reasoning activities, secondly; enabling the individual to determine
the weaker and stronger aspects of her or his cognitive power, and finally; supporting the
realization of reasoning and discussions in the convenience of daily reasoning and in the
solidity of figural logic. As is seen, argument maps allow individuals to evaluate their own
reasoning processes via arguments. By this way, individuals get the opportunity of supporting
their stronger aspects and improving their weaker aspects even further in reasoning processes.
If students map the arguments visually, they may develop a clearer comprehension and thus,
strengthen their learning (Davies, 2009). This condition indicates that argument maps may
become effective on learning the knowledge in association with each other.

Examining the literature; there are studies indicating that argument mapping not only
increases meaningful learning, but also develops critical thinking (Twardy, 2004; Christopher,
Michael, & Stewart, 2015). According to Twardy (2004), in order for a student to do critical
thinking, she or he is required to realize the reasoning process, define the baselines of
contentions and evaluate evidences. It is possible to state that suggesting a contention
experienced by students in the mapping process, forming reasons and objections related to the
contention with the help of evidences and also building these elements using the right
relationships will support students’ high-level thinking. Thus, it can be suggested that
argument mapping can be used effectively in learning environments. In addition, feedback
also plays a role at this point. The feedback to be given to individuals before, during and after
the completion of the argument mapping process are of great importance. By this way,
reasoning processes of individuals can be improved.

It is very important for individuals to be aware of their own thinking processes
Because by this way, they will be informed about their mistakes in the process and try to
correct them. Thus, individuals will not only have meaningful learning, but also acquire high-
level thinking skills like critical thinking. Rationale™ provides that. Therefore, it is important
to use tools which may enable individuals to control their thinking processes, discuss about it
and receive feedback in learning environments. The development and intense utilization of
technology in every area of our lives including education is also an important point. Including
technology in learning environments at every stage of education with the help of programs
such as Rationale™ will be effective on preparing individuals to the future. By this way, the
thinking levels of individuals will be improved and the knowledge will be learned in a more
meaningful way. At this point, it is necessary to attach a greater importance to the education
of especially preservice teachers who will raise the labor force of the future.
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OZET

Fen okuryazarligir fen egitiminin amagclar1 arasinda yer almaktadir. Fen okuryazari bireyler bilgiyi iireten,
isleyen, bicimlendiren, elestirel olarak yorumlayarak yeni durumlara uyarlayabilen ve kullanabilen bireylerdir.
Ayrica fen okuryazari olan bireylerin bilimin ve bilimsel bilginin dogasini, temel bilimsel kavramlari, ilke,
kanun ve kuramlar1 anlayarak uygun sekillerde kullanabilecegi varsayilmaktadir. Bilimin dogasi fen
okuryazarliginin bilesenleri arasinda sayilmaktadir. Bilim dogasi1 bilimin ne oldugunu, bilimsel bilginin nasil ve
ne amagla olusturuldugunu, bilginin elde edilmesindeki siiregleri, bilginin zamanla degisebilecegini ve bilginin
yeni aragtirmalarda nasil kullanilabilecegiyle ilgilenir. Bilimin dogasina iliskin alanyazinda siklikla kavram
yanilgilaria rastlanmaktadir. Bu kavram yanilgilari, bilimin dogast konusunun 6gretimde yasanan sorunlara ve
bilimin dogas1 anlayiglarinin tespit edilmesinde kullanilan Slgme ve degerlendirme araglarinin énemine isaret
etmektedir. Bu caligmada bilimin dogasi anlayislarinin tespit edilmesinde en c¢ok tercih edilen anketlerden
arasinda yer alan Bilimin Dogasi Hakkinda Goriisler Anketi- Form C’ye (BDHGA-C) yonelik bir dereceli
puanlama anahtar1 deseninin gelistirilmesi amaglanmaktadir. Calisma sonucunda kabul edilemez, kismen kabul
edilebilir ve kabul edilebilir dlgiitleri ve 0, 1, 3.5 dl¢iit puanlari elde edilmistir.

Anahtar Kelimeler: Fen okuryazarhigi, bilimin dogasi, dereceli puanlama anahtari, dereceli puanlama anahtari
deseni, BDHGA

Development of a Rubric Scoring System for the Evaluation of the
Prospective Teachers' Understanding of the Nature of Science

ABSTRACT

Science literacy is one of the aims of science education. Science literate individuals produce, process, shape,
critically interpret, and adapt it to new situations. It is also assumed that individuals with science literacy can use
the nature of science and scientific knowledge in a proper way by understanding the basic scientific concepts,
principles, laws and theories. The nature of science is considered one of the components of science literacy. The
nature of science deals with what science is, how and for what purpose scientific knowledge is created, processes
in obtaining knowledge, the knowledge that time can change, and how knowledge can be used in new research.
There are often misconceptions in the literature about the nature of science. These misconceptions point to the
importance of the measurement and evaluation tools used to determine the nature of science and the nature of
science and its understanding of the nature of science. In this study, it is aimed to develop a rubric scoring
system for the Views of Nature of Science Questionnaire-C (VNOS-C), which is among the most preferred

! Bu ¢alisma birinci yazarin doktora tezinden tiiretilmistir.



questionnaires in determining the nature of science. As a result of the study, unacceptable, partially acceptable
and acceptable criteria and 0, 1, 3.5 criteria scores were obtained.
Keywords: Science literacy, nature of science, rubric, rubric scoring system, VNOS-C

GIRIS
Giliniimiizde bilgiyi {ireten, isleyen, bigimlendiren, elestirel olarak yorumlayip yeni durumlara
uyarlayip kullanabilen bireylere ihtiyag duyulmaktadir (AAAS, 1993; NRC, 2007). So6z
konusu vasiflara sahip muhakeme giicii yiiksek bu bireyler, bilim tarihinde bilim okuryazari
olarak isimlendirilmektedir. Bilim okuryazarligi Bat1 medeniyetlerinin 1500’1 yillarla birlikte
giiniimiiz modern bilime gegis tarihlerine dayanmaktadir (Hurd, 1998). Bilim okuryazarlig
iilkemizde ise yaklasik 60 yildir fen 6gretim programlarinda dogrudan ya da dolayli olarak yer
alarak fen egitiminin amaglart arasinda sayilmaktadir. Bilim okuryazarlig1 kavrami fen dersi
baglaminda fen okuryazarligi olarak kullanilmaktadir. Fen okuryazarligi, yapilandirmaci
ogrenmenin temel alindig1 fen ve teknoloji dersi 2005 6gretim programi ve sonrasindaki fen

Ogretim programlarinda 6gretim programlarinin vizyonu olarak yer almistir (MEB, 2005;
MEB, 2013; MEB, 2018).

Bilimin Dogasi

Fen okuryazari bireylerin, bilimin ve bilimsel bilginin dogasini, temel bilimsel kavramlari,
ilke, kanun ve kuramlar1 anlayarak uygun sekillerde kullanabilecegi disiiniilmektedir (MEB,
2006). Bu baglamda bilimin dogasinin fen okuryazarliginin énemli bir bileseni oldugundan
soz edilebilir (Lederman, 2007). Bilimin dogasi, bilimsel bilginin gelisiminde bulunan temel
deger ve varsayimlart anlamak icin bilim ile felsefe, tarih, sosyoloji ve psikolojinin
entegrasyonu olarak ifade edilebilir (Lederman, 1992; McComas, Clough & Almazroa, 1998;
Abd-El-Khalick & Lederman, 2000a). Bilim dogasi bilimin ne oldugunu, bilimsel bilginin
nasil ve ne amacla olusturuldugunu, bilginin elde edilmesindeki siiregleri, bilginin zamanla
degisebilecegini ve bilginin yeni aragtirmalarda nasil kullanilabilecegini anlamamiza yardimci
olur. Bilimin dogasina iliskin alanyazinda siklikla kavram yanilgilarina rastlamak miimkiindiir
(Kampourakis, 2016; Lederman, 1992; Thye & Kwen, 2004). Bilimin dogasinin kavramsal
olarak bilimsel yontemle benzer olarak goriilmesi ve bilimsel bilginin dogasindan farkl
olarak disiiniilmesi bu duruma 6rnek olarak verilebilir (Abd-El-Khalick & Lederman, 2000a).
Akerson, Buzzelli ve Donnelly de (2008) 6gretmenlerin bilimin dogasini, bilimin esast ile
iliskilendirmek yerine, doga ile ilgili birtakim kavramlarla iligkilendirdiklerine deginerek,
yanlis yorumladiklarinin altin1 ¢izmektedirler. Bu kavram yanilgilari, bilimin dogasi
konusunun 6gretimde yasanan sorunlara ve bilimin dogas1 anlayislarinin tespit edilmesinde
kullanilan O6lgme ve degerlendirme araglarinin Onemine isaret etmektedir. Alanyazin
incelendiginde 1954’ten gilinlimiize kadar bir¢ok arastirmaci tarafindan gelistirilen ve bilimin
dogasi ile ilgili anlayislar1 6lgmeyi hedefleyen farkli 6lgme ve degerlendirme aracglarina
rastlamak miimkiindiir (Lederman, Bartos & Lederman, 2014; Buckland, 2015; Burniston,
2017). Bu olgeklerden bazilari likert tipi Olcekler, bazilar1 paragrafli agik uglu sorulardan
olusan oOlcekler, bazilar1 ¢oktan se¢meli Olgekler bazilari ise goriisme sorularindan olusan
Olceklerdir. Birgok arastirmaci bilimin dogasi anlayislarinin tespitinde dogru-yanhs, ¢oktan
secmeli ve likert tipi veri toplama araglarinin G6rneklemin bilimin dogasi anlayislarini
belirlemede uygun segenekler olmadigmi ifade ederek, Ogrencileri bir cevap se¢meye
zorlamak yerine kendi ifadelerini orneklerle agiklamalarina imkan taniyan agik uglu anketler
kullanilmasini 6nermektedirler (Lederman, 2007; Schwartz, Lederman, & Crawford, 2004).
Aikenhead’in (1988) dogruya en yakin veriler sunan seklinde tanimlandig1 goriisme teknigini,
Lederman, Abd-El-Khalick, Bell ve Schwartz da (2002) benimseyerek anket sonrasinda,
ankete ek olarak anketin uygulandigi orneklemden bazi bireylerle, anketi destekleyici ve
detaylandirici yar1 yapilandirilmig gériismeler yapilmasi gerektigini ifade etmektedirler.
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Bilimin Dogas1 Hakkinda Goriisler Anketi

Tiirkgeye Bilimin Dogasi Hakkinda Goriisler Anketi- Form C (BDHGA-C) olarak
cevirebilecek VNOS-C (Views of Nature of Science-Form C) anketi alanyazinda bilimin
dogas1 anlayislarini tespit etmede Onerilen dlgekler arasinda yer almaktadir (Aikenhead, 1988;
Schwartz, Lederman & Crawford, 2004; Lederman, 2007; Ozcan, 2013). Oyle ki BDHGA-C
bilimin dogasi ¢alismalarinda giiven duyulan, iyi bilinen ve diger bilimin dogasi1 6lgekleri
arasindan tercih edilen bir 6lcektir (Hofheinz, 2008; Porra, Sales & Silva, 2011; Ozcan,
2013). BDHGA ilk olarak BDHGA-A ismiyle Lederman ve O’Malley (1990) tarafindan,
kagit-kalem testlerini degerlendirme yontemlerinin gegerlik endigelerini gidermek ve
Ogrencilerin yorumlarina imkan vermek amaciyla hazirlanmistir. Bu anketin ilk versiyonu 7
sorudan olusmaktadir. Ogrencilerle yiiriitiilen ¢alisma ile uygulanan bu anketin devaminda
yar1 yapilandirilmis goriismeler gerceklestirilmis ve bunlar analiz edilmistir. Analiz
sonuglarina gore 7 sorudan olusan anket sorularindan 3’iiniin 6grenciler tarafindan beklendigi
sekilde anlasilamadigi ortaya konmustur. BDHGA-A’da yapilan ilk revizyonun ardindan,
ogretmenlerin bilimin dogas1 hakkindaki goriislerini degerlendirmek igin ikinci bir form olan
VNOS-B gelistirilmistir (Lederman ve O’Malley, 1990; Lederman, Abd-El-Khalick, Bell ve
Schwartz, 2002). Anketin tekrarlanan uygulamalariyla birlikte Ogrenci ve Ogretmen
goriislerinde %15-%20 diizeyinde yeterli anlayislar tespit edilmistir. BDHGA-C, sonrasinda
Abd-El Khalick (1998) tarafindan BDHGA-B formunun 3 maddesinin adaptasyonu 1, 2, 5 ve
7. maddelerin degistirilmesi ve 5 yeni maddenin eklenmesi ile olusturulmustur. Bu dokuz
madde 5 iiniversite profesoriinden olusan bir panelde, uzmanlarin goriis ve Onerileri
dogrultusunda diizeltilmistir (Abd-El-Khalick & Lederman, 2000b). Ug fen egitimcisi, bir
bilim tarihgisi, bir de bilim insaninin katildigi bir panelde de BDHGA-C’nin i¢ ve dis
gegerligi saglanmis ve acik uglu sorulardan olusan hélihazirdaki 10 madde halini alarak anket
maddeleri kapsamli olarak tanimlanmistir (Lederman, Abd-El-Khalick, Bell & Schwartz,
2002). Alanyazinda sikc¢a kullanilan BDHGA-C, bir¢ok bilimin dogasi unsurunu igerisinde
barindirmaktadir.  Alanyazinda BDHGA’nin  siklikla  kullaniliyor  olmasi  nasil
degerlendirileceginin  6nemini de ortaya koymaktadir. Alanyazinda BDHGA’ nin
degerlendirilmesi amaciyla gelistirilen bir¢ok dereceli puanlama anahtar1 deseni yer
almaktadir (Palmquist & Finley, 1997; Lederman ve digerleri, 2002; Fishwild, 2005;
Hanuscin, Pareja & Phillipson-Mower, 2005; Abd-El-Khalick, Waters & Le, 2008;
Logerwell, 2009; Ozcan, 2013; Talbot, 2010; Jones, 2010; Brooks, 2011; Griffard, Mosleh &
Kubba, 2011). Alanyazin incelendiginde cesitlilik gosteren dereceli puanlama anahtari
desenleri diger bilimin dogasi anketlerinde kullanildig1 gibi BDHGA’ nin C formu disindaki
A, B, D ve E formlarinda da kullanilmaktadir. Alanyazinda kullanilan bu dereceli puanlama
anahtar1 desenlerinde yer alan baz1 dlgiitler su sekilde siralanabilir:

o (ok Yetersiz, Cok Yeterli (Lederman ve digerleri, 2002)

o Zayif, Degisken, Yeterli (Khishfe ve Lederman, 2003)

o Tutarsiz, Degisken, Tutarli (Hanuscin, Pareja ve Phillipson-Mower, 2005)
e Toy Inang, Uygun Diisiince, Tam Dogru (Kaya, 2005)

o Zayif, Degisken, Yeterli (Kiigiik, 2006)

e Yetersiz, Yeterli, Bilgili (Liang, Chen, Kaya, Adams, Macklin ve Ebenezer, 2006)
o Zayif, Degisken, Yeterli (Khishfe ve Lederman, 2006)

o Yetersiz, Kabul Edilebilir, Bilgili (Dogan ve Abd-El-Khalick, 2008)

e Yetersiz, Yeterli, Bilgili (Akerson ve Donnelly, 2009)

o Zayif, Orta, lyi (Morgil ve digerleri, 2009)

e Kategori Edilemeyen, Yetersiz, Bilgili (Ozcan, 2009)

o Zayif, Degisken, Yeterli (Kattoula, Verma ve Martin-Hansen, 2009)

o Yetersiz, Kabul Edilebilir, Ger¢gekg¢i (Ar1, 2010)

o Zayif, Degisken, Yeterli (Cil, 2010)
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Zayif, Degisken, Yeterli (Altindag, 2010)

Yetersiz, Yeterli, Bilgili (Parker, 2010)

Zayif, Bilinene Yakin, Bilinen (Brooks, 2011)

Zayif, Degisken, Yeterli (Damli Pervan, 2011)

Yetersiz, Yeterli, Bilgili (Griffard, Mosleh ve Kubba, 2012)
Zayif, Yeterli (Yalcinoglu ve Anagiin, 2012)

Yine alanyazin incelendiginde farkliliklara rastlanan dereceli puanlama anahtari
desenlerinde olgiitiin puanlanmasi da say: ile gosterilebildigi gibi “-*, “+”, “++” seklinde
isaretlerle de gosterilebilmektedir. Ayrica bu isaretleme ve puanlamalar diger bilimin dogasi
anketlerinde kullanildigi gibi BDHGA’nin C formu disindaki A, B, D ve E formlarinda da
kullanilmaktadir. Bu isaretleme ve dereceli puanlama anahtar1 puanlama desenlerinden
bazilar1 da su sekilde siralanmaktadir:

1, 2, 3 (Rubba ve Harkness, 1996)

TS+, 47 (Schwartz ve digerleri, 2004)

, 2,3, 4,5 (Fishwild, 2005)

, 1.5, 3.5 (Kaya, 2005)

, 3, 4, 5 (Kenyon ve Reiser, 2006)
3 (Liang ve digerleri, 2006)
3
3
2

, 2, 3 (Celik ve Bayrakgeken, 2006)
, 2,3, 4,5 (Logerwell, 2009)
, 1, 2, 3 (Peters, 2009)
.00 -1.67,1.68 —2.33, 2.34 — 3.00 (Demirel, 2010)
, 1.5, 3.5 (Parker, 2010)
= -, | = + (bilgiliye yakin), 2 = + (bilgili), 3 = ++, 4 = +++. (Kara, 2011)
, 1, 2 (Brooks, 2011)
2, 3 (Griffard ve digerleri, 2012)

2
1
2
2
2
2
1

1
0
1
1
1
1
0
1
0
0
0
1

>

Alanyazinda yer alan mevcut dereceli puanlama anahtari1 desenlerindeki Olgiitlerin,
Olciit puanlama desenleriyle tam Ortiismemesi (Or: yeterli Ol¢iitii bazen 2 puan, bazen de 3
puana karsilik  gelebilmektedir) ve gruplarin dereceli puanlama anahtarlariyla
karsilastirilmalarinda 6l¢iit puanlama desenleri ile yapilan hesaplarda gecerli ve giivenilir
sonuclarin ortaya ¢ikmamasi ¢alismanin gerekcesini olusturmaktadir. Soyle ki 10’ar kisiden
olusan iki grup 1, 2, 3 dereceli puanlama deseni ile karsilagtirildigr diistiniildiigiinde: 8
ogrencinin 1 puan, 2 6grencinin 2 puan aldig1 bir grubun (8x1+2x2=13 puan); 9 6grencinin 1
puan; 1 6grencinin ise 3 puan aldig1 diger gruptan (9x1+1x3=12 puan) daha basarili oldugu
aciktir.

YONTEM
Bu ¢alisma BDHGA-C’ye yonelik dereceli puanlama anahtar1 deseninin gelistirildigi betimsel
bir ¢alismadir. Calismada, Ozcan (2013), tarafindan BDHGA-C yonelik gelistirilen dereceli
puanlama anahtar1 (BDHGA-C-DPA) temel olusturmaktadir. Buna gore BDHGA-C’nin her
bir maddesi Olgiilen olarak ele alinmistir. Daha sonra bu maddelerin sorulma amaglari ile
ogretmen adaylarinin BDHGA-C 6n pilot, BDHGA-C son pilot, BDHGA-C 6n test ve
BDHGA-C son testte verdikleri yanitlar goz &niine alinarak dlgiitler belirlenmistir (Ozcan,
2013). Olgiit isimleri belirlenirken isimlerin birbirleri arasinda karisikliga yol agmamasina,
tek kaynaktan ¢ikmis imajiyla biitliniin parcalar1 olduklarinin hissettirilmesine ve bilimin
dogasinin felsefi ekseninden kayarak “dogru, yanls, gergek, tutarsiz, tutarli, zayif, yetersiz,
yeterli, iyi, cok, giizel, bilimsel” vb. ifadelerin kullanilmamasma dikkat edilmistir. Ornegin
epistemolojik bir terim olan gercekei ya da realistik terimi kafa karistirici olabilir. Bir bagka
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ornek olarak hak etme (has merit) verilebilir. Aslinda en diisiik ve en yiiksek 0Ol¢iitiin ortasinda
yer alan bu terim sanki en yiiksek payeye sahip gibi durabilir (Vazquez-Alonso & Manassero-
Mas, 1999). Bu bahsedilen durumlar 1s18inda bu aragtirma i¢in dereceli puanlama anahtari
desenindeki olgiitler kabul edilemez, kismen kabul edilebilir ve kabul edilebilir olarak
belirlenmistir. Dereceli puanlama anahtar1 desenindeki dlgiitlerin puanlanmasi ise sirasiyla;
kabul edilemez (0 puan), kismen kabul edilebilir (I puan) ve kabul edilebilir (3.5) seklinde
belirlenmistir. Bu segimin gerekgeleri Vazquez-Alonso ve Manassero-Mas’a (1999)
dayandirilarak bulgular boliimiinde ayrintili olarak agiklanmaya caligilmistir.

BULGULAR VE TARTISMA

Alanyazinda Ornekleri verilen dereceli puanlama anahtari desenindeki Olgiitlerin genellikle
zayif, degisken, yeterli deseninde, dereceli puanlama anahtar1 desenindeki Olgiit
puanlamalarmin ise genellikle 1, 2, 3 deseninde toplandigi goriilmektedir. Bu baglamda bu
arastirmada kullanilan kabul edilemez, kismen kabul edilebilir, kabul edilebilir dl¢iitleri; zayif,
degisken, yeterli deseni lizerinden; 0, 1, 3.5 6l¢iit puanlart ise 1, 2, 3 Olgiit puanlamasi
iizerinden agiklanmaya calisilacaktir. Her bir 6lciit, kendisine karsilik gelen 6l¢iit puanlari ile
degerlendirilir. Ornegin; zayif=1 puan, degisken= 2 puan ve yeterli= 3 puan gibi. S6z konusu
bu islemler sonrasinda denklem 1’deki gibi bir esitlik ve toplam puan durumu ortaya
cikmaktadir.

e T=WzNz + WdNd + WyNy (Denklem 1)
e N= Nz+Nd+Ny (Denklem 2)

Denklemlerde yer alan W, 6lgiitlere gore tanimlanmis agirlik; N, toplam madde sayzsi;
N 2 4y, Olciitlerdeki madde sayisi; z, zayif; d, degisken ve Y, yeterli anlamimndadir. Uzerinden
gidilen s6z konusu 1, 2, 3 6l¢iit puanlama deseninin ¢ikis Gykiisii Bilim-Teknoloji-Toplum
Hakkindaki Goriis Anketi’ne (VOST, Views on Science-Technology-Society) dayanmaktadir.
Bu 6l¢iit puanlama deseni incelendiginde; 3 zayif yanitin, 1 yeterli yanita; 2 zayif yanitin, 1
degisken yanita; 2 yeterli yanitin 3 degisken yanita esit oldugu goriilmektedir. Bu esitlik
durumu, kullanilan 6l¢iit puanlamasi ve puanlar arasi araliklar ile iligkili olup kafalarda soru
isareti birakabilecek bir sistemi igerisinde barindirmaktadir. Bu tatmin edici olmayan durum
beraberinde, bireylerin tutumunu aslina en yakin diizeyde Olgecek yeni bir sistemin
tasarlanmasi fikrini akillara getirmektedir. Yine 1, 2, 3 0lgiit puanlama deseni Ornegi
temelinde bu yeni fikirlere bir pencere agilacak olursak:

¢ Olusturulacak olcekte elde edebilecek en yiiksek puan N= Ny oldugunda yani,
Nz =0, Nd =0 durumunda T = Wy Ny’den elde edilir,

e Olgekte elde edebilecek en diisiik puan ise N= N; oldugunda yani,
Ng=0, Ny=0 durumunda T= W; N;’den elde edilir.

Bu 6l¢iit puanlama deseninin 20 maddeden olusan bir dlgege uygulandig: diisiiniiliirse;
e T=1Nz + 2 Nd + 3 Ny hesaplamasindan Tgn yiiksek = 60 Ve Tgn gisik = 20 olur.

Bu durumda toplam puan araligi da 40 olur. Bu puanlamadaki ana problem ¢ok farkl
yanit desenlerinin ayn1 toplam puani vermesidir. Ornegin;

¢ i. Nz =10, Nd =0, Ny =10
e ii.Nz=5 Nd=10,Ny=5
e iii. Nz = 0, Nd = 20, Ny = 0 desenlerinin hepsinin toplam puani 40’tir.

39



Ozetle, hig yeterli yanit1 olmayan desen ile 10 tane yeterli yanit1 olan desen ayn1 puani
alabilmektedir. Ol¢iim teorisi agisindan bakildiginda hi¢ yeterli yanit1 olmayan bir desen ile
10 yeterli yanita sahip bir desenin denk olmasi kabul edilebilir gériinmemektedir. Dahasi, bu
hesaplama birbirinden tamamen farkli yanit desenlerinden, ayni toplam puanin elde
edilmesine de yol agmaktadir. Puanlama sistemi ile elde edilen sonuclar arasindaki bu
tutarsizlik, puanlama sisteminde degisiklige gidilmesi i¢in bir ¢agri anlamina gelmektedir. Bu
baglamda birbirinden tamamen farkli yanit desenlerinin ayni puan1 vermeyecek bir bigimde
tasarlanmasina ihtiya¢ duyulmaktadir. Soyle ki, ¢akisik toplam puanlari azaltmak igin toplam
puan araligii artirmak gerekir. Boylece farkli yanit desenlerinden alinabilecek toplam puan
daha genis bir aralikta dagilabilir. Bu durum, ayni toplam puanin hi¢bir zaman olmayacagi
anlamina gelmemektir. Burada kastedilen daha onceki paragraflarda yer alanlarin aksine ayni
toplam puana sahip yanit desenlerinde keskin farkliliklarin olmamasidir.

Yukarida bahsedildigi gibi 1, 2, 3 puanlama deseninin 6zelliklerini iyilestirmek igin
elde edilen toplam puan araliginin artirilmasi gerekir. Boylece farkli desenlerden toplanacak
toplam puanlar daha genis bir aralikta dagilacak, aralarindaki farklilik da goriilebilir hale
gelecektir.

Denklem 1’e gore; zayif yanitlar, O olarak kabul edildiginde toplam puanin araligi
artmis olur. 1, 2, 3 puanlamasindan 0, 2, 3’e ge¢ildigi varsayildiginda ise toplam puan araligi
20 - 60°tan 0 - 60°a yiikselmis olur. Bu sekilde, toplam puan araliginda 20 puanlik yani, %50
diizeyinde bir artis olur.

Bu goriniir iyilesme 1s1ginda, varsayimdan yola ¢ikarak 0, 2, 3 deseni ile yeni bir
denklem elde edilebilir. Bu yeni denklem, denklem 1’°de; W; = 0 oldugunda olusacak denklem
3’tiir.

e T=WzNz +WdNd+ WyNy (Denklem 1)
e T=WdNd+ Wy Ny (Denklem 3)

Zayif 0l¢iit puaninin 0 olabilirliginin agiklanmasindan sonra degisken Olgiitiin puaninin
neden 1 olabildigi, yine 1, 2, 3 6l¢iit puanlama deseni lizerinden agiklanmaya caligilacaktir.
Oncelikle sunu ifade etmek gerekir ki, degisken olgiit, olas1 verilebilecek yamitlarm zayif
olciitle kiyaslandiginda kiymet icermesi bu oOlciite hak ettigi bir sayisal puanin verilmesi
durumunu ortaya ¢ikarmaktadir. Aslinda bu 6l¢iit bir referans noktasi olarak kabul edilebilir.
Yani deger icermenin baslangi¢ noktasi1 6zelligi nedeniyle 6l¢iit puant en diisiik ve bir deger
ihtiva eden en baslangi¢c ozelligindeki 1 olmalidir. Bu degisken Olgiitiin degeri 2 kabul
edilseydi, bu kez degeri 1 olan o6l¢iitiin hangisi olacag gibi kafa karistirict durumlar ortaya
cikabilecekti.

Ozetle; Wy degeri I e ¢ekilmistir. Yeni olusan denklem ise asagidaki sekildedir;
o T = Nd + Wy Ny (Denklem 3)

N¢=0 oldugunda Denklem 3;

o 7= Wy Ny (Denklem 4) sekline doniigiir.

Bu durumda Wy degeri Grafik 1°de goriildiigii gibi sabit egimli olarak gider ve toplam
puanlar, degisken 6l¢iit olmadigindaki durumu gosterir.
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Grafik 1. Degisken Olciit Sifir Oldugunda Yeterli Olgiitteki Durum [Vazquez-Alonso ve
Manassero-Mas 'tan (1999, s. 235) alinnugstir.]

Zayif Olgiit puanin O olabilirliginin ve degisken Olglit puanin 1 olabilirliginin
aciklanmasindan sonra yeterli 6lgiit puaninin neden 3.5 olabildigi yine 1, 2, 3 dlgiit puanlama
deseni lizerinden agiklanmaya devam edilecektir.

Wy = 5 varsaydigimizda 0, 1, 5 desenini elde ederiz. Bu durumda ayni1 toplam puanlari
veren yanit desenleri sayisinin Rubba ve Harkness (1996) tarafindan kullanilan 1, 2, 3
puanlama desenine gore azaldig1 goriilmektedir. Ornegin bu puanlama sonucu, 20 puan veren
sadece 5 farkli yanit ¢esidi varken 1, 2, 3 puanlama deseninde 12 farkli yanit ¢esidi vardir.
Toplam puanin ayni oldugu bu durumda, yanit ¢esidi sayisindaki diisiis belirgindir. Diger
yandan ayn1 puani veren yanit ¢esitleri arasindaki farklilik, 6rnegin; “0, 20, 0 ve 16, 0, 4 1, 2,
3 desenindeki kadar keskin farkliliklar icermemektedir. Buradan ¢ikan sonug, yukarida
bahsedildigi gibi 0 /1 /Wy deseninde Wy degeri artarsa elde edilecek toplam puan araligi da
artmis olur. Toplam puan aralifinin artmasi, ¢akisik toplam puanlari azaltacagi gibi keskin
farklilik gosteren desenlerinde ayni puan1 almasini engelleyecektir. Bu bakis agisindan Wy’ nin
artis1 beraberinde sayisal ayrimin artigin1 da beraberinde getirecektir.

Yiiksek bir Wy degeri kabul edilmeli midir? Ornegin Wy = 10 olabilir mi? diye bir soru
soruldugunda, bu sorunun yanit1 acgik bir sekilde hayir olmalidir; ¢iinkii yiikksek Wy degeri
yanit sekilleri arasinda orantisiz farkliliklara yol agmaktadir. Bu durumu 2 madde halinde
ozetlemek gerekirse;

e Yeterli yanitlar diger iki yanmit kategorisindeki zayif ve degisken Olgiitlere gore belirgin
olarak farkli goriinecektir ve bu iki yanit kategorisi 6nemsiz durumda kalacaktir. Ornegin, W
= 10 kabul edildiginde 15, 0, 5 ve 0, 20, O desenlerinin ilkinden 50 puan ikincisinden 20
puan almabilir. Buradan ¢ikan sonu¢ zayif yanitin olmadigt bir durumun 15 zayif yanittan
acik bir sekilde daha kotii oldugudur. Sonug olarak yeterli dlgilit degerinin orantisiz bir
sekilde artirilmasi degisken Olgiitiinii 6nemsizlestirir. Elbette ki bu durum, gercege en yakin
6l¢iim hedefi icin istenen bir sey degildir.

e Yeterli yanitin degerinin artmasi, kalan iki yanit 6l¢iitii arasindaki mesafeyi goreceli olarak
azaltir. Aralarindaki mesafenin azalmasi da bu Olgiitlerin farkliliklarin1 Onemsizlestirir.
Yukaridaki maddede verilen 6rnekte goriildiigii gibi 15 zayif yanit olmasiyla hi¢ zayif yanit
olmamasi arasinda beklenen farklilik gériilmemistir. Bu durum da toplam puanin igerisindeki
6l¢iit puanlarii tam olarak yansitmamasi anlamina gelir.

Her iki madde goz Oniine alindiginda yeterli yanitlarin degeri, degisken yanitlarin
degerinden biiyiik olmali, fakat orantisiz toplam puanlardan da kacinilmalidir. Wy degerinin
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siirsiz bir sekilde artis1 s6z konusu olamaz. Ciinkii bu durum puanlama sisteminin genel
yapisini bozar. Ote yandan yeterli yanitlar i¢in verilen degerin toplam &lgiimleri genel olarak
dengelemesi de gerekmektedir. Bunlardan dolay1, yeterli kategorisi i¢in orta derecede ama
yiiksek agirlikli bir deger gerekir.

Orta derecede ama yiiksek agirlikli bir Wy degeri i¢in, Rubba ve Harkness (1996)
tarafindan puanlanan VOSTS’un 10111 no.lu maddesinin sonuglarindan esinlenilmistir.
Rubba ve digerleri (1996), VOSTS un 10111 no.lu maddesinde 5 degisken ve 1 yeterli yanita
yer vermislerdir. Yani oran 5/1°dir. Ayrica bir 6lgiitiin diger bir dl¢iite gecebilme olasiligini
da yiiksek olarak degerlendirmislerdir. Bir bagka deyisle oranin 4/2’ye doniisebilecegine
vurgu yapmislardir. Buradan yola ¢ikarak Wy icin en ideal 6neri su sekilde olabilir: Degisken
yanit 5 iken yeterli yanit 1 ise: yeterli yanitin degeri degisken yanitin degerinin 5 kat1 ya da
kategorilerdeki bir 6genin kaydigi diisiiniildiigiinde, degisken yanit 4 iken yeterli yanit 2 ise
yeterli yanitin degeri degisken yanitin degerinin 2 kat1 olur. O halde Wy’ye verilecek deger,
Wa’nin 2 ila 5 kati arasinda olabilir. Sonug olarak gelistirilen olasiliga dayali bu mantia gore,
Wy i¢in yaklasik olarak 3 ya da 4 degeri Onerilebilir. Kesirli degerler, rastlantisal toplam
puanlarin ortaya ¢ikmasini ve puanlama araligini artirmadan azaltabilir. Bu da Wy i¢in 3.5
olgiit puaninin uygun olduguna isarettir (Vazquez-Alonso ve Manassero-Mas, 1999).

SONUC VE ONERILER

BDHGA-C orijinal dili Ingilizceden Almanca, Portekizce, Isvecce, Vietnamca, Korece ve
Taylandcaya (Tayca) uyarlanarak farkli 6rneklemler iizerinde kullanilmistir (Hotheinz, 2008;
Porra, Kim & Nehm, 2011; Sales & Silva, 2011; Todt, 2014; Yuenyong & Thao-Do, 2015;
Pattamapongsa, Pongsophon & Suwanwong, 2016; Leden, 2017). BDHGA kullanim ve
uyarlama agisindan ¢ok yaygin olmakla birlikte degerlendirilmesindeki desenler konusunda
eksiklikler bulunmaktadir. Bu arastirmayla BDHGA-C analizlerinde en ¢ok kullanilan Zayif,
Orta, Iyi ve Zayif, Degisken, Yeterli vb. dereceli puanlama anahtar1 desenleri dlgiitlerine
karsin Kabul Edilemez, Kismen Kabul Edilebilir ve Kabul Edilebilir 6l¢iit desenleri
kullanilmistir. Yine BDHGA-C analizlerinde en ¢ok kullanilan 1, 2, 3 ve 0, 1, 2 dereceli
puanlama anahtar1 desenleri 6l¢iit puanlamalarina karsin bu arasgtirmada; 0, 1 ve 3.5 olgiit
puanlama deseni kullanilmistir. BDHGA-C’nin degerlendirilmelerinde baska alternatif
degerlendirme araglarindan dereceli puanlama anahtarlari ve buna iligkin Olgiit ve Olgiit
puanlamalart gelistirebilir. Bu ¢alismada oldugu gibi o6l¢iit ve Olgiit puanlamalarinin
orneklerle tartisilmasi da 6nerilmektedir.
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EXTENDED ABSTRACT

Purpose and Significance

Science literacy is one of the aims of science education. Science literate individuals who
produce, process, shape, critically interpret, and adapt it to new situations. It is also assumed
that individuals with science literacy can use the nature of science and scientific knowledge in
a proper way by understanding the basic scientific concepts, principles, laws, and theories.
The nature of science is considered one of the components of science literacy. The nature of
science deals with what science is, how and for what purpose scientific knowledge is created,
processes in obtaining knowledge, the knowledge that time can change, and how knowledge
can be used in new research. There are often misconceptions in the literature about the nature
of science. These misconceptions point to the importance of the measurement and evaluation
tools used to determine the nature of science and the nature of science and its understanding
of the nature of science. In this study, it is aimed to develop a rubric scoring system for the
Views of Nature of Science Questionnaire-C (VNOS-C), which is among the most preferred
questionnaires in determining the nature of science.

Methodology

This study is a descriptive study in which a rubric scoring system for VNOS-C is developed.
In the study, VNOS-C-Rubric developed by Ozcan (2013) for VNOS-C is the basis. In
addition, the reasons for rubric scoring were tried to explain in detail based on Vazquez-
Alonso and Manassero-Massoa (1999). Accordingly, each substance of VNOS-C is
considered as measured. Then, for the purpose of questioning these items, criteria were
determined by considering the teacher candidates’ VNOS-C pre-pilot, VNOS-C final pilot,
VNOS-C pre-test and VNOS-C final test (Ozcan, 2013).

Results

In this research, the most commonly used in the VNOS-C analysis are weak, moderate, good
and weak, variable, sufficient etc. In this study, despite the rubric scoring system;
unacceptable, partially acceptable and acceptable rubric criteria system are used. Also,
VNOS-C analysis of the most commonly used 1, 2, 3 and 0, 1, 2 rubric scoring, despite the
rubric criteria scoring in this study; 0, 1 and 3.5 rubric scoring system was used.

45



Discussion and Conclusion

The reason of the study are that the criteria in the rubric scoring patterns do not coincide with
the criteria scoring patterns (for example, the adequate criterion sometimes corresponds to 2
points, sometimes to 3 points) and that the criterion scoring patterns in the comparison of the
groups with rubrics do not reveal valid and reliable results. That is, when two groups of 10
people were compared with 1, 2, 3 rubric scoring patterns: 8 students scored 1 point, 2
students got 2 points (8x1 + 2x2 = 13 points); It is clear that 9 students are more successful
than the other group (9x1 + 1x3 = 12 points) with 1 point and 1 student with 3 points. In this
context, in this study, it is aimed to develop a new rubric scoring system for scoring both
criteria and criteria for VNOS-C. It can develop a rubric scoring system from other alternative
assessment tools in the evaluation of VNOS-C. As in this study, it is recommended that
criteria and criterion scoring be discussed with examples.
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OZET

Bu calismanin amaci, ortaokul 6. smifta 6grenim gérmekte olan Sgrencilere fen bilimleri dersinde pozitif ve
negatif motivasyon yiiklemenin, 6grencilerin durumluk kaygi diizeylerine ve akademik bagarilarina etkisini
incelenmektir. Arastirmada, nicel arastirma yontemlerinden On-test son-test kontrol grupsuz deneysel desen
kullanilmistir. Aragtirmanin calisma grubunu 2017-2018 egitim 6gretim yilinda Kayseri ili Talas ilgesinde
bulunan Milli Egitim Bakanligina bagli bir ortaokulun 6. sinifinda 6grenim goren toplam 72 &grenci
olusturmaktadir. Deney gruplarinda 6. smf fen bilimleri ders kitabinin “Dolasim Sistemi” konusundaki
etkinliklere yer verilmistir. Birinci grupta (grupl) dersler pozitif motivasyon yiiklenerek, ikinci grupta (grup2)
ise negatif motivasyon yiiklenerek islenmistir. Arastirmanin uygulama siiresi dort hafta siirmistiir. Veri toplama
arac1 olarak Dolasim Sistemi Basar1 Testi (DSBT) ve Durumluk Kaygi Olcegi (DKO) kullanilmistir. Basar: testi
on-test ve son-test olarak iki kez uygulanmig; durumluk kaygi 6lcegi ise dn-test, siireg testi ve son-test olarak ii¢
kez uygulanmistir. Basar1 testinden ve durumluk kaygi Olceginden elde edilen veriler SPSS 22.0 paket
programiyla analiz edilmistir. Arastirma sonucunda, pozitif motivasyon uygulanan grupl ile negatif motivasyon
uygulanan grup2 arasinda DSBT son-test puanlar1 agisindan grupl lehine anlamli bir farkin oldugu goriilmiistiir.
Durumluk kaygi Olcegi On-test, siire¢ testi ve son-test puanlart agisindan anlamli bir fark olusmamustir.
Calismanin bulgular literatiirdeki benzer calismalarin sonuglart ile karsilagtirilarak tartisilmis ve Oneriler
sunulmustur.

Anahtar Kelimeler: Fen egitimi, motivasyon, akademik bagari, durumluk kaygi

Investigation of the Effect of Positive and Negative Motivation on Anxiety
Level and Academic Achievement in Science Course

ABSTRACT

The purpose of this study is to investigate the effects of positive and negative motivations on students who are
studying in the sixth grade of high school and to the state anxiety levels and academic achievement. In the
research, experimental design with pre-test-post-test without control group was used in quantitative research
methods. The study group consisted of 72 6th grade students attending a middle school affiliated to the Ministry
of National Education in Talas district of Kayseri during 2017-2018 academic year. The activities in the
experimental groups were included “Circulation System" of the 6th grade science course textbook. In the first
group (groupl), the lessons were conducted by loading positive motivation and negative motivation for the

1Bu calisma birinci yazarin yiiksek lisans tez ¢alismasindan tiretilmistir.



second group (group2). The research continued four weeks. Circulation System Academic Achievement Test
(CSAAT) and State Anxiety Scale (SAS) were used as data collection tools. The CSAAT was applied two times
as pre-test and post-test; but the SAS was applied three times as pre-test, period test and post- test. The data
obtained through the state anxiety scale and achievement test were analyzed by using SPSS22.0. According to
the results, a statistically significant difference was found between the CSAAT which was applied to positive
motivation groupl and negative motivation group2 students’ pre and post-test scores in favor of post-test.
Considering the of state anxiety scale pre-test process test and post-test scores of groupl and group2 students, a
significant difference was not found between groups. The findings of the study were discussed with the results of
similar works in the available literature and suggestions were presented.

Keywords: Science education, motivation, academic achievement, state anxiety

GIRIS

Egitim-6gretim  aktivitelerinin istenen amaglara wulagsmas1 6grencilerin istekli olup
olmamalariyla dogrudan iliskilidir. Bireylerdeki istek ne kadar fazla olursa beklenen
davraniglarin kazanilmasi da o oranda kolaylasip, kalicihgin gergeklesecegi belirtilmektedir
(Field, 2002). Elbette ki ogrencilerin derslere karsi pozitif tutum gelistirmesi igin dersi
sevmeleri, dersi sevebilmek icin de basar1 odakli olmalar1 gereklidir. iste bu istegi meydana
getirmek ve ders siiresince devamini saglamak i¢in motivasyonun yiiksek olmasi gerekir.
Motivasyon “motive” kelimesinden iiretilmis olup Latince’de “movere”, yani “hareket etmek”
anlaminda bir fiil olarak ifade edilmektedir (Adair, 2006). McCombs ve Pope, (2010)’ a gore
motivasyon, tabii bir sekilde icimizde mevcuttur ve bu nedenle insa edilmek yerine aydinliga
cikarilmaya ihtiya¢ duyar. Bu anlamda 6gretmenlerin motivasyon siirecinin en giiclii aktorii
oldugu ve 6gretmen-6grenci iletisimindeki niteligin 6grenmeye kars1 giidiilenmede belirleyici
unsur oldugu belirtilmektedir (Ozs6z, 2007).

Ogretmenlerin motivasyon saglamadaki vazifelerinden birisi, derste kullanacag
ogretim etkinliklerini 6grencilerde 6grenme istegini artiracak ve merak uyandiracak sekilde
hazirlamaktir. Bir diger gorevi, 6gretim siirecinde ilgi uyandirici, dersini sevdirecek ve
kolaylastiracak sOylemleri olan, neseli ve sabirli bireyler olmalidirlar. Ayni zamanda
ogretmenler istenmeyen 6grenci davranislarinin kendi motivasyonlarini olumsuz etkilemesine
izin vermeyecek bilingte olmalidirlar (Aktas, 2007). Ogretmenlerde bulunmasi gereken bu
farkindalik, 6grenme siirecinde niteligin artmasina zemin hazirlayacagi (Balantekin, 2014) ve
bu motivasyonun basariy1 etkileyecegi sdylenebilir.

Literatiirde motivasyonla basar1 arasindaki iligkinin incelendigi bir¢ok c¢alisma yer
almaktadir (Feng & Tuan, 2005; Cengiz, 2009; Karsl, 2015; Kim & Keller, 2008; Naime-
Diefenbach, 1991). Feng ve Tuan (2005), motivasyonel stratejilerin 11. sif asit ve bazlar
linitesinin 6gretiminde Ogrencilerinin motivasyon ve basarisina etkisini incelemislerdir.
Arastirmanin sonucunda motivasyon stratejilerinin yer aldig1 ders planlar1 uygulanarak ders
islenen deney grubunda bulunan 6grencilerin hem motivasyon hem de basarilarinin, 6gretmen
merkezli 0gretim gérmiis kontrol grubu o6grencilerine gore daha fazla oldugu sonucuna
ulagilmistir. Altinct smif Fen ve Teknoloji dersinde ARCS Motivasyon modelinin
ogrencilerin akademik basarilarina ve 6grenmenin kaliciligina olan etkisinin arastirildigi
Cengiz (2009) tarafindan yapilan ¢alismada da, ARCS motivasyon modelinin uygulandigi
deney grubu o&grencilerinin kontrol gruplarma gore akademik basarilarmin daha yiiksek
oldugunu ortaya ¢ikarmistir. Ayrica, deney grubunda yer alan 68rencilerin 6grenmelerindeki
kaliciliginin daha yiiksek oldugu saptanmigtir. ARCS Motivasyon modelini sekizinci siniflara
uygulayan Karsli (2015) da ¢alismasinda benzer sonuglara ulasmistir.

Motivasyon basartyr beraberinde getirirken (Cengiz, 2009), kaygi diizeyi ise
ogrenmeyi giiclii bir sekilde etkileyen faktorler arasinda yer almaktadir (Papanastasiou, 2002).
Canbaz (2001)’e gore kaygi; bireylerin 6nemsedikleri ve varlik temeli olarak kabul ettikleri
degerlerin, bas edemeyecegi tehditlerle karsi karsiya oldugunu hissettigi zaman yasadigi
duygudur. Iki tiir kayg1 mevcuttur. Bireyler siirekli tehdit ve tehlike hissettigi durumlara
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siirekli bir kaygi ile reaksiyon gostermektedir (Ozgiiven, 1994). Bu durum ‘siirekli kaygi’y1
belirtirken; bir digeri olan ‘durumluk kaygi’ ise, bireylerin o an i¢inde bulundugu baski
atmosferinden dolay1 hissettikleri 6znel bir korkudur (Oner & Le Compte 1998). Literatiirde
kayg1 ile farkli faktorler (tutum, 6z-yeterlik vb.) arasindaki iligkinin farkli yas gruplarinda
incelendigi ¢alismalar mevcuttur (Dew & Galassi, 1983; Varol, 1990; Oner & Le Compte
1998; Yildirim, 2011; Kartopu, 2012; Zeybek, 2012). Yildirim (2011) tarafindan yapilan
caligmada, 0z-yeterlik, ice yonelik motivasyon ve kaygi arasindaki iliskiler ve bu iligkilerin
matematik basaris1 iizerindeki etkileri, Tiirkiye, Japonya ve Finlandiya’da PISA 2003’te
Ogrencilere uygulanan veri toplama aract ile elde edilen veriler kullanarak incelemistir.
Arastirma sonucunda, bu iilkelerde 6z-yeterlik motivasyonel faktorii ile matematik basarisi
arasinda pozitif bir iligkinin oldugu goriilmiistiir. Duman (2008), durumluk-siirekli kaygi
diizeyleriyle smnav kaygisi seviyeleri ve anne-baba tutumlar1 arasindaki iligskiyi bulmak igin,
orneklemi 251 sekizinci sinif 6grencisinden olusan bir aragtirma yapmistir ve 0grencilerde
kardes sayisi ile iliskili; durumluk kaygi, siirekli kaygi ve smav kaygisi seviyeleri arasinda
anlamli farklilik olmadigini ifade etmistir.

Arastirmanin Amaci

Belirtilen ulusal literatiir kapsaminda, 6grencilerin motivasyon ve kaygi diizeyi ile ilgili ¢esitli
caligmalar mevcut olup c¢ogunlukla motivasyonun akademik basari, tutum ve Ogrenme
kaliciign ile iliskisi veya etkisi {izerine yogunlasildigi anlasilmaktadir. Ogrencilerin beklenen
performansi yakalamalari i¢in motivasyon gerekli bir etmendir ve bireysel 6grenmede kritik
bir role sahiptir (Cengiz, 2009). Yine literatiir incelendiginde bireylerde akademik basariy1
saglayan motivasyondaki azalmanin ortaokulda Ogrenim gordiigii siirecte olustugu ileri
stirilmektedir (Wigfield & Eccles, 2002). Bu azalmaya neden olan etkilerin ortaokulda
ogrenim goren Ogrenciler lizerine yapilacak arastirmalarla da aydinlatilmasinin gerekli oldugu
diistintilmektedir. Cevresel bir motivasyonel faktdr olan dgretmenin, dgrencilere pozitif ve
negatif motivasyon ylikleyerek, akademik basariy1 artirabilecek veya azaltabilecek bir etken
olup olmadigmin ve kaygi diizeyini ne derece etkilediginin incelenmesi 6nem tagimaktadir.
Bu kapsamda, ¢aligmada ortaokul altinci smifta 6grenim gormekte olan oOgrencilere fen
bilimleri dersinde negatif ve pozitif motivasyon yiiklemenin, 6grencilerin akademik
basarilarina ve durumluk kaygi diizeylerine etkisinin arastirilmasi amaglanmistir. Bu amag
cergevesinde "Dolagim Sistemi" konusu islenirken ders 0gretmeni tarafindan, grupl olarak
belirlenen sinifta pozitif motivasyon, grup2 olarak belirlenen sinifta ise negatif motivasyon
yiiklenerek islenmis; uygulama sonunda, dgrencilerin basart ve durumluk kaygi diizeyleri
motivasyon degiskenine gore arastirilmistir. Calismanin sunulan amag¢ dogrultusunda
belirlenen problem ciimlesi “Fen bilimleri dersindeki pozitif ve negatif motivasyonun
ogrencilerin akademik basarilarina ve durumluk kaygi diizeylerine etkisi nedir?” seklinde
ifade edilebilir.

YONTEM

Arastirma Modeli

Bu calismada nicel arastirma desenlerinden On-test son-test kontrol grupsuz deneysel desen
kullanilmistir. Kontrol grupsuz olan bu desende grup veya gruplara On-test, deneysel
islemlerden Once uygulanarak gruplarin basar1 durumlar belirlenmektedir. Deneysel
islemlerin ardindan grup veya gruplara aym test, son-test olarak uygulanir. Deneysel
uygulamanin etkisi on-test ve son-test puanlar1 analiz edilerek saptanir. Bu desen bilimsel
arastirmalarda sik sik kullanilmaktadir (Sonmez & Alacapinar, 2013). Mevcut ¢alismada da,
fen bilimleri dersinde pozitif ve negatif motivasyonun, ortaokul altinct simif dgrencilerinin
akademik basar1 ve durumluk kaygi diizeylerine etkisini belirlemek amaglandigindan, deney
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ve kontrol grubu yerine iki adet grup tercih edilmis, bu anlamda 6n-test son-test kontrol
grupsuz deneysel desenden yararlanilmistir.

Calisma Grubu

Arastirmanin ¢alisma grubu, 2017-2018 egitim yil1 Kayseri ili’ nin Talas ilgesinde yer alan bir
devlet okulunun 6. simifinda 6grenim goren 72 Ogrenciden olugmaktadir. Caligma grubu
belirlenirken arastirmanin pratik ve hizli bir sekilde yiiriitiilmesi i¢in, kolay ulasilabilir
orneklem cesidi secilmistir. Yansiz atama ile belirlenen iki grup bulunmakta olup, bunlar
grupl ve grup2 olarak isimlendirilmistir.

Veri Toplama Araglari )
Calismada, “Dolasim Sistemi Bagsari Testi” ve “Durumluk Kaygi Olgegi” kullanilmustir.
Olgeklere iligkin bilgilere asagida yer verilmistir.

Dolasim Sistemi Basar: Testi

Calismada Bastem (2012) tarafindan gelistirilen ve 25 soru maddesinden olusan “Dolasim
Sistemi” konusuna iligkin basar1 testi kullanilmistir. Dolasim Sistemi Basar1 Testi {i¢ fen
bilimleri 6gretmeninin ve bir fen egitimcisinin gorlisiine sunulmus ve testin ilk 20 maddesi
2017- 2018 egitim yilinin fen bilimleri 6gretim programi ile ortiisiirken, son bes maddesi
2017-2018 yilinin 6gretim programi disinda olan "Bagisiklik Sistemi" konusunu igerdiginden
uzmanlarin ortak kanaati ile testten cikartilmistir. Soru sayisindaki azalma nedeni ile basari
testinin giivenirlik ¢aligmalar1 yeniden yapilmistir. Bu anlamda 20 sorudan olugsan Dolagim
Sistemi Basar1 Testi (DSBT) 2017-2018 giiz yariyilinda Talas ilgesinin bir ortaokulunda
O0grenim gormekte olan 157 0&grenciye Dolasim Sistemi konusu islendikten sonra
uygulanmistir. Yapilan madde analizinin ardindan testin ortalama giicliik indeksi .625,
ortalama ayirt edicilik indeksi ise .636 olarak hesaplanmaistir.

Bu arastirmada kullanilan testin Cronbach Alfa degeri .82 olarak bulunmustur.
Calismada yer alan sorulara iliskin belirtke tablosu olusturulmustur. Bu tablonun
olusturulmasindan Haladyna taksonomisi dikkate alinmis; anlama, problem ¢ézme ve elestirel
diisiinme basamaklarina yer verilmistir. Hazirlanan tablo bir fen egitim alaninda uzmanin ve
iic fen bilimleri 6gretmeninin goriis ve Onerileri dogrultusunda diizenlenerek son hali Tablo
1’de verilmistir.

Tablo 1. Dolasim sistemi konusuna iliskin basar: testi belirtke tablosu
Anlama Problem ¢6zme Elestirel Diisiinme

Dolasim sistemi yap1 ve organlari 4,5,6,7 1,2,3

Biiyiik ve kiiciik kan dolasim 11,12 16

Kanin yapisi ve gorevleri 8,9,10,19,20

Kan gruplan 14 13
Kan bagisinin 6nemi 15
Dolasim sisteminin saghgi 17,18

Durumluk Kaygi Olcegi

Arastirmada bireylerin durumluk kaygi diizeyini belirleyebilmek i¢in, 1970 te Spielberger ve
arkadaslari tarafindan gelistirilen, Oner ve Le Compte (1985) tarafindan Tiirk¢e’ye uyarlanan
“Durumluk Kaygi Olgegi” kullamlmistir. Olgek, 10 olumlu, 10 olumsuz olmak iizere
toplamda 20 maddeden olusan likert tipi bir lgektir. Durumluk Kaygi Olgegi’ nde, bireylerin
belirli bir zamanda ve belirli sartlarda kendilerini nasil hissettiklerini ve i¢inde bulunduklar1
durumlara 6zgii cevaplar olusturmalar1 istenmektedir.
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Le Compte ve Oner (1976), lgegin i¢ tutarlik ve homojenlik katsayilarinin sirayla .94
ile .96 oldugu saptanmustir. Test-tekrar test giivenirlik yontemiyle de Pearson Momentler
Carpimi korelasyonuyla bulunan degismezlik katsay1 degerleri .26 ve .68 olarak belirlenmistir
(Oner, 1977). Bu anlamda 6lgegin gecerli ve giivenilir oldugu sdylenebilir.

Uygulama
Uygulamanin basinda Kayseri ili Talas Ilgesindeki bir ortaokulda bulunan iki adet altinci
siiftan olusan 6rnekleme DSBT 6n-test olarak uygulanmis, yapilan analizde gruplarin 6n-test
puan ortalamalar1 arasinda istatistiksel olarak anlaml1 bir fark olmadig: gériilmiistiir. On-test
puanlar1 agisindan birbirine denk olan 6. siniflardan biri grupl, digeri ise grup2 olarak
secilmistir.

Gruplarda ayn1 0gretmen ayni metotlarla ders islemistir. Her iki sinifta da zihin
haritalama teknigi, yaratict drama, diiz anlatim, soru-cevap ve beyin firtinast yontemleri ile
dersler yliriitilmiis, MEB tarafindan Onerilen ders kitabinda yer alan etkinlikler simnifta
uygulanmistir. Ders Ogretmeni grupl’de siirekli pozitif motivasyon yiiklemis, bu anlamda
dersi ¢ok kolay Ogrenebileceklerine iliskin olumlu tutum sergilemis, bu konularin ne i¢in
gerekli olduguna dair agiklamalarda bulunmus ve 6grencilerden gelen her tiirlii doniite olumlu
pekistireglerle karsilik vermistir. Grup2’de ise tam tersine konunun olduk¢a zor 6grenilen bir
konu olduguna dair olumsuz, negatif telkinlerde bulunmus, bu durum dort etkinlikte de (kanin
yolculugu, kalbin yapisi, damarlar, kanin yapisi) gerceklesmistir. Basar1 testi calismanin
basinda &n-test, calisma bitince de son-test olarak uygulanirken; Durumluk Kaygi Olgegi
siire¢ icerisindeki durumu da belirtebilmek adina ¢alismanin basinda, ortasinda ve sonunda
uygulanmistir.

Verilerin Analizi
Arastirma siirecinde elde edilen veriler SPSS-22 paket programi kullanilarak analiz edilmistir.
Calismanin baslangicinda uygulanan on-testler ile gruplar denk olup olmadiklarini belirlemek
amaciyla bagimsiz drneklemler t-testi uygulanmistir. Uygulama sonunda ise pozitif ve negatif
motivasyonun Ogrencilerin akademik basar1 ve durumluk kaygi diizeylerine etki edip
etmedigini belirlemek i¢in bagimsiz 6rneklemler t-testi kullanilmistir. Grupl ve grup2’de yer
alan 6grencilerinin uygulamanin basindan sonuna kadar durumluk kaygi diizeylerinde degisim
olup olmadigini belirlemek amaciyla bagimli 6rneklem t-testi kullanilmistir.

Calismada ayrica i¢ gegerligi tehdit eden unsurlar kontrol altina alinmaya
calisilmistir. Bu anlamda;

- Gruplarin 6n-testler bakimimndan denk oldugu belirlendikten sonra yansiz olarak iki
grup olusturulmustur.

- Arastirma katilanlarin (deneklerin), zamanla fizyolojik ve psikolojik yodnlerden
farklilagmasini belirten olgunlagma tehdidi, 6grencilerin ayni yas grubunda olmasi ve
uygulamanin dort hafta siirmesi sebebiyle kontrol altina alinmistir.

- Kullanilan bagar1 testi ve durumluk kaygi 6lgegi, gruplara ayni uygulayici tarafindan
ve ayn1 zaman dilimlerinde uygulanarak veri toplama aracina bagl tehditler ortadan
kaldirilmaya ¢alisilmistir.

- Arastirma esnasinda katilimci sayisinda herhangi bir eksiklik olmamis ve veri kaybi
gerceklesmemistir.

- Basan testinde yer alan sorularin hatirlanma ihtimaline karsi On-test ve son-test
uygulamalar1 arasinda yeteri kadar zaman araligi (4 hafta) birakilarak uygulamaya
bagl tehditler ortadan kaldirilmaya caligilmistir.

- Arastirmanin uygulamasi, her iki gruba da arastirmaci disginda alaninda uzman ve
yeterince deneyime sahip bir fen bilimleri dersi 6gretmeni tarafindan
gerceklestirilmistir.
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BULGULAR

Bu boliimde arastirma kapsaminda yapilan analizler sonucunda, dncelikle basari testinden
elde edilen bulgular ardindan durumluk kaygi 6l¢eginden elde edilen bulgular olarak asagida
sunulmustur. Her iki veri toplama araci i¢inde Oncelikle gruplarin uygulama oOncesinde
birbirine denk olup olmadigini belirlemek amaciyla On-test verilerine iliskin bagimsiz
orneklem t-testinden elde edilen sonuglara yer verilmistir.

Gruplarin basar1 6n-test uygulamasindan aldiklar1 puanlarin ortalamalar1 arasindaki
farkin anlamli olup olmadigini test etmek i¢in yapilan bagimsiz 6rneklem t- testi sonuglar
Tablo 2’de verilmistir.

Tablo 2. Gruplarin basari on-test puanlarinin karsilastiriimasina iliskin bagimsiz érneklem t-
testi sonuclari

Grup n X S df p
Test Grupl 37 8.38 2.60
sonucu  Grup?2 35 8.57 2.57 70 152

Tablo 2 incelendiginde, grupl ve grup2’ye ait On-test basar1 puan ortalamalarinin
istatistiksel olarak anlaml farklilik gostermedigi tespit edilmistir (p>.05). Yani uygulamadan
once gruplarin basarilar1 birbirine denktir. Gruplarin basari testi son-test uygulamasindan
aldiklar1 puanlarin ortalamalar1 arasindaki farkin anlamli olup olmadigini test etmek igin
yapilan bagimsiz 6rneklem t-testi sonuglar1 Tablo 3’te sunulmustur.

Tablo 3. Gruplarin basart son-test puanlarimin karsilagtirilmasina iliskin bagimsiz orneklem
t-testi sonuclari

Grup n X S df p
Test Grupl 37 13.0 3.06
sonucu  Grup2 35 10.63 3.42 70 .003

Tablo 3 incelendiginde, grupl ve grup2’ye ait son-test basari puan ortalamalarmin
istatistiksel olarak anlamli farklilik gosterdigi belirlenmistir (p<.05). Bu farkin gruplarin
ortalamalar1 g6z oniinde bulunduruldugunda, grupl lehine oldugu goriilmektedir. Gruplarin
durumluk kaygi on-test uygulamasindan aldiklar1 puanlarin ortalamalar1 arasindaki farkin
anlamli olup olmadigini test etmek i¢in yapilan bagimsiz 6rneklem t-testi sonuclart ise Tablo
4’te verilmistir.

Tablo 4. Gruplarin durumluk kaygi én-test puanlarina iliskin bagimsiz 6rneklem t-testi
sonuclart

Grup n X S df p
Test Grupl 37 30.92 7.44
sonucu  Grup2 35 34.46 8.51 70 .064

Tablo 4’e gore, grupl ve grup2’ye ait on-test durumluk kaygi puan ortalamalar
arasinda istatistiksel olarak anlamli bir farklilik yoktur (p>.05). Yani uygulamadan once
gruplarin kaygi diizeyleri birbirine denktir. Gruplarin durumluk kaygi siire¢ testi
uygulamasindan aldiklar1 puanlarin ortalamalar arasindaki farkin anlamli olup olmadigini test
etmek icin yapilan bagimsiz 6rneklem t-testi sonuglar1 Tablo 5°te sunulmustur.
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Tablo 5. Gruplarin durumluk kaygi siire¢ testi puanlarimin karsilastirilmasina iliskin
bagimsiz 6rneklem t-testi sonuglari

Grup n X S df p
Test sonucy Grupl 37 31.78 8.56
Grup2 35 32.94 6.74 70 527

Tablo 5 incelendiginde, grupl ve grup2’ye ait durumluk kaygi siire¢ testi puan
ortalamalarinin istatistiksel olarak anlamli farklilik gostermedigi belirlenmistir (p>.05). Sonug
olarak uygulama sirasinda grupl ve grup2 6grencilerinin kaygi diizeyleri aynidir. Gruplarin
durumluk kaygi dlgegi son-test uygulamasindan aldiklar1 puanlarin ortalamalar1 arasindaki
farkin anlamli olup olmadigini test etmek icin yapilan bagimsiz 6rneklem t-testi sonuglari,
Tablo 6’da verilmistir.

Tablo 6. Gruplarin durumluk kaygi son-test puanlarinin karsilastirilmasina iliskin bagimsiz
orneklem t-testi sonuclart

Grup n X S df p
Test sonucy Grupl 37 33.32 10.42
Grup?2 35 31.06 8.21 70 310

Tablo 6’ya gore incelendiginde, grupl ve grup2’ye ait son-test durumluk kaygi puan
ortalamalar1 arasinda istatistiksel olarak anlamli bir fark yoktur (p>.05). Gruplarin ayr1 ayri
durumluk kaygi olcegi On-test, siire¢ testi ve son-test uygulamasindan aldiklar1 puanlarin
ortalamalari arasindaki farkin anlamli olup olmadigini belirlemek i¢in bagimli 6rneklem t-
testi kullanilmistir. Bulgular Tablo 7°de yer almaktadir.

Tablo 7. Grupl ve Grup2’ye ait durumluk kaygi on-test, siire¢ testi ve son-test puanlarina
iliskin bagimli 6rneklem t-testi sonuglari

N X S df t p
Durumluk 57 3092 744 36 -439 663
on-test
Durumluk 5o 31.78 8.56 36
siire¢
Dgrumluk 37 30.92 7.44 36 21,202 937
Grupl on-test
Durumluk 33.32 10.42
37 36
son-test
Dur'l.Jquk 37 31.78 8.56 36 - 655 516
siire¢
Durumluk 5o 3332 10.42 36
son-test
Durumluk 5o 34.46 8.51 34 895 377
on-test
Durumluk 5 32.94 6.74 34
slireg
DEJruquk 35 34.46 851 34 1821 077
on-test
Grup2 Durumluk 35 31.06 8.21 34
son-test
Dur'l.Jquk 35 32.94 6.64 34 1.096 81
slireg
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Durumluk

sontest 35 31.06 8.21 34

Tablo 7 incelendiginde, grupl’in kaygi puani ortalamasinin 30.92°den 33.32’ye
yiikseldigi goriilmektedir. Bu artigin istatistiksel olarak anlamli olup olmadigimi belirlemek
amaciyla; ilk olarak durumluk kaygi on-test ve siirec testi puanlar i¢in daha sonra durumluk
kayg1 on-test ve son-test puanlari i¢in, son olarak da durumluk kayg siire¢ testi ve son-test
puanlart icin bagimli 6rneklem t-testi analizleri yapilmistir. Buna gore, grupl’de yer alan
ogrencilerin durumluk kaygi on-test puani ile durumluk kaygi siire¢ puani, durumluk kaygi
on-test puani ile durumluk kaygi son-test puant ve durumluk kaygi siire¢ puani ile durumluk
kaygi son-test puami arasindaki iliskinin ayr1 ayri istatistiksel olarak anlamli olmadig
belirlenmistir [t=-.439; -1.202; -.655; p>.05].

Tablo 7’ye gore, grup2’nin kaygi puani ortalamasi 34.46’dan 31.06’ya diismiistiir. Bu
azalmanin istatistiksel olarak anlamli olup olmadigini belirlemek amaciyla; ilk olarak
durumluk kaygi on-test ve siire¢ testi puanlar i¢in daha sonra durumluk kaygi 6n-test ve son-
test puanlari i¢in, son olarak da durumluk kayg siire¢ testi ve son-test puanlari i¢in bagimli
orneklem t-testi analizleri yapilmistir. Analiz sonucunda, grup2’de yer alan Ogrencilerin
durumluk kaygi 6n-test puani ile durumluk kaygi siire¢ puani, durumluk kaygi 6n-test puani
ile durumluk kayg1 son-test puani ve durumluk kaygi siire¢ puani ile durumluk kaygi son-test
puani arasindaki iligkinin ayr1 ayri istatistiksel olarak anlamli olmadigr tespit edilmistir
[t=.895; 1.821; 1.096; p>.05].

SONUC, TARTISMA VE ONERILER
Ortaokul altinct smifta 6grenim gormekte olan 6grencilere fen bilimleri dersinde negatif ve
pozitif motivasyon yliklemenin, ogrencilerin durumluk kaygi diizeylerine ve akademik
basarilarina etkisini incelemeyi amaglayan bu arastirmadan elde edilen bulgular asagida
tartisilmistir.

DSBT’den elde edilen sonuglar dogrultusunda, grupl lehine anlaml farklilik tespit
edilmis, bu anlamda pozitif motivasyonun akademik basariyr artirdigi sonucuna ulasilmistir.
Bu durum alan yazindaki bir¢ok c¢aligma ile paralellik gostermektedir (Chen,2005; Keller &
Kim, 2008; Cengiz, 2009; Neseth, Savage & Navarro, 2009; Erden ve Akgiil, 2010;
Balantekin, 2014; Vatankhah & Tanbakooei, 2014; Virtanen, Lerkkanen, Poikkekus &
Kuorelahti, 2014; Oztiirk & Sahin, 2015). Cengiz (2009) tarafindan yapilan ¢alismada, motive
edilmis Ogrencilerin dersi daha kolay anladigi, soyut kavramlar1 daha kolay
somutlastirabildigi, 6grenme hizinin ve diisiinme yetisinin arttig1 ve 6grendikleri bilgilerin
kaliciliginin daha fazla oldugu ifade edilmistir. Benzer sekilde Vatankhah ve Tanbakooei
(2014) tarafindan yapilan c¢alismada, motivasyonu yiiksek diizeyde olan, aile ve
ogretmenlerinden destek alan Ogrencilerin daha basarili olduklari; Virtanen vd. (2014)
calismasinda, Ogrencilerin algiladiklar1 aile destegi ve Ogretmen destegi ile kazanilan
motivasyonun ders hazirligi yaparak gelme, dersi daha iyi takip etme ve ders calisma
stiresinin artmasi gibi akademik faaliyetlere katilimlari arasinda pozitif bir iliski oldugu
sonuglarina ulasgilmistir. Bu anlamda pozitif motivasyonun akademik basartya katki
sagladigina dair yapilan caligmalar mevcut arastirmanin bu sonucu ile Ortiismektedir.
Belirtilen sonucun aksine, literatiirde 0gretmen destegi ile olusan motivasyonun akademik
basar1 lizerinde etki olusturmadigini belirten arastirmalarda bulunmaktadir (Mercer, Nellis,
Mertinez & Kirk, 2011; Yildirim, 2012; Bektas & Nalci, 2013). Ornegin; Bektas ve Nalgaci
(2013)’ nin ¢alismasinda, destekleyici 6gretmen davranislariyla Seviye Belirleme Siavi gibi
akademik basar1 dlgen siavlardaki 6grenci basarisi arasinda istatistiksel olarak anlamli bir
iliski olmadigini belirtilmistir. Bunun sebebi olarak ¢alismanin siiresi, ¢alisma grubunun yas
farki, dgretici ve/veya dgrencilerin kiiltiirel farkliliklar: ileri siiriilmiistiir. Ornegin yas farki
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dikkate alindiginda, yas biiyiidiikce Ogrenci i¢in rol model aldig1 kisiler 6gretmeni veya
ebeveyni degil c¢evresindeki arkadaslarinin, akranlarmin olabilecegi belirtilmektedir
(Oztiirk,2016).

Aragtirmada bir diger ele alinan unsur olan durumluk kaygi faktoriine yonelik olarak
uygulanan dl¢egin sonuglarma gore, her iki siniftaki 6grencilerin uygulama oncesinde kaygi
diizeylerinin denk oldugu, siirecte ve yapilan son-test uygulamasinda da anlamli bir fark
bulunmamistir. Ayrica, motivasyonun ayni grup i¢inde durumluk kaygi diizeyini artiran veya
azaltan bir etkiye sahip olup olmadigin1 anlayabilmek i¢in grupl ve grup2 6grencileri igin ayri
ayr1 analiz yapilmis, sonucta fen bilimleri dersinde 6gretmen tarafindan yiiklenen pozitif veya
negatif motivasyonun durumluk kaygi diizeyi tizerinde etkisinin olmadigi tespit edilmistir. Bu
bulgularin aksine literatiirde Ogretmen destegine bagli motivasyonun kaygiy1 azalttigina
iliskin ¢alismalar mevcuttur (Ahmed, Minnaert, Van der Werf, G., & Kuyper, 2010; Putwain
& Daniels, 2010; Yildirim, 2012; Oztiirk, 2016). Ahmed vd. (2010) calismasinda, dgretmen
desteginden kaynaklanan motivasyonun 6grencilerin ilgisini artirdigi; Putwain & Daniels
(2010) galismasinda, matematikte diisiik 6zglivene sahip 6grencilerin daha fazla kaygi verici
diisiincelere sahip olduklari, kaygi ile basar1 arasindaki negatif korelasyonun, motivasyon ile
kaygt arasindaki negatif korelasyon sebebiyle oldugu; Yildirnrm (2012) c¢alismasinda,
ogretmen desteginden kaynakli motivasyonun dgrencilerin kaygi diizeylerini azalttigi; benzer
sekilde Oztiirk (2016) calismasinda da 6grenciler motive edildikge kaygi diizeylerinin azaldig
belirlenmistir.

Mevcut caligmadan elde edilen sonucglara gore, durumluk kaygi diizeyi pozitif
motivasyon uygulanan grupl’de artarken, negatif motivasyon uygulanan grup2’de ise
nispeten azalma gostermesine ragmen bu degisimlerin istatistiksel olarak anlamli olmadigi
belirlenmistir. Arastirmadan elde edilen bu sonuglarin literatiirdeki bulgular ile
uyusmamasinin sebebi olarak, ¢alismanin siiresi, 4. sinifta da dolasim sistemi konusunun
detayli bir sekilde goriilmesinden dolayr 6grencilerdeki hazir bulunuslugun yeterli olmasi,
konuyu kavradiklarini diistinmeleri ve kendilerini basarili bulmalari olabilir.

Bu calismadan elde edilen sonuglara dayali olarak asagidaki oneriler sunulmustur:

- Arastirmada veri toplama aracit olarak basar1 testi ve durumluk kaygi Olgegi
kullanilmustir. I¢ gegerligin artmasi igin bunlarin yam sira dersler gozlemlenerek veri
cesitlemesi saglanabilir.

- Bu arastirmada her iki smifta da ayni 6gretmen uygulayici olmustur. Arastirmada
uygulamay1 yapan Ogretmenlerin cinsiyetleri, tecriibeleri veya mezun olduklar1 ana
branglar (fizik, kimya, biyoloji, fen bilimleri) farkl segilerek; bu degiskenlerin basari
ve durumluk kaygi diizeyine etkisi olup olmadig: arastirilabilir.

- Farkli seviyelerden calisma gruplar segilerek ve/veya farkli konu segilerek degisim;
farkli aragtirma deseni secilerek (6rnegin, korelasyonel) ol¢ekler arasindaki iliskiye
bakilabilir.

KAYNAKLAR

Adair, J. (2006). Etkili Motivasyon. istanbul: Babiali Kiiltiir Yayincilik.

Ahmed, W., Minnaert, A., van der Werf, G. ve Kuyper, H. (2010). Perceived Social Support and Early
Adolescents' Achievement: The Mediational Roles of Motivational Beliefs and Emotions. Journal of
Youth and Adolescence, 39(1), 36-46.

Aktas, G. (2007). Ortadgretim ogrencilerinin  algiladiklart ogretmen yakinhigr ile giidiilenme diizeyleri
arasindaki iliski: Istanbul ili ornegi. Yaymlanmamus yiiksek lisans tezi, Yeditepe Universitesi,
Istanbul.

Balantekin, Y. (2014). ARCS motivasyon modeline gore tasarlanan yapilandirmact ogrenme yaklasuminin
ogrencilerin motivasyonlarina, tutumlarina ve akademik basarilarina etkisi. Doktora tezi, Uludag
Universitesi, Bursa.

Bastem, E. (2012). 6. sinif fen ve teknoloji dersinde dolasim sistemi konusunun zihin haritalama teknigi ile
dgretilmesinin bagartya etkisi. Yaymlanmamus yiiksek lisans tezi, Atatiirk Universitesi, Erzurum.

68



Bektas, F. & Nalgaci, A. (2013). Okul iklimi ile 6grenci arasindaki iliski. Uluslararasi Avrasya Sosyal Bilimler
Dergisi, 4 (13), 1-13.

Canbaz, S. (2001). Samsun ¢iraklik egitim merkezi’ne devam eden ¢iraklarin sosyo-demografik, ¢alisma yasami
ozelliklerinin ve durumluk-siirekli kayg: diizeylerinin degerlendirilmesi. Yayinlanmamis yiliksek lisans
tezi, 19 Mayis Universitesi, Samsun.

Cengiz, E. (2009). ARCS motivasyon modelinin fen ve teknoloji dersinde ogrencilerin basarisina ve égrenmenin
kaliciligina etkisi. Yiiksek lisans tezi, Atatiirk Universitesi, Erzurum.

Chen, J. J.-L. (2005). Relation of academic support from parents, teachers, and peers to Hong Kong adolescents’
academic achievement: the mediating role of academic engagement. Genetic, Social, and General
Psychology Monographs, 131, 77-127.

Dew, K.H. & Galassi, J.P. (1983). Mathematics anxiely: some basic issues. Journal of Counseling Psychology,
30(3), 443-446.

Duman, G.K. (2008). flkégretim 8. sinif ogrencilerinin durumluk-siirekli kaygi diizeyleri ile sinav kaygisi
diizeyleri ve ana-baba tutumlari arasindaki iligkinin incelenmesi. Yayinlanmamus yiiksek lisans tezi,
Dokuz Eyliil Universitesi, [zmir.

Erden, M. & Akgiil, S. (2010). Predictive power of math anxiety and perceived socialsupport from teacher for
primary students' mathematics achievement. Journal of Theory and Practice in Education, 6 (1), 3-16.

Feng, S. & Tuan, H, L. (2005). Using ARCS model to promote 11th grades motivation and achievement in
learning about acids and bases. International Journal of Science and Mathematics Education, 1(3),
463-484.

Field, A. (2002). Discovering statistics using SPSS. London: Sage Publications Ltd. UK

Karsh, G. (2015). ARCS motivasyon yénteminin 8. sinif hiicre béliinmesi ve kalitim iinitesinde 6grencilerin
motivasyonu basarisi ve tutumlarina etkisi. Yiiksek lisans tezi, Agr1 Ibrahim Cegen Universitesi, Agr1.

Kartopu, S. (2012). Lise 6grenci ve dgretmenlerinin durumluk ve siirekli kaygi diizeylerinin bazi degiskenler
acisindan incelenmesi (Kahramanmaras 6rnegi). flahiyat Fakiiltesi Dergisi, 17(2), 147-170.

Kim, C.M. & Keller, J.M. (2008). Effects of motivational and volitional email messages (MVEM) with personal
messages on undergraduate students’ motivation, study habits and achievement. British Journal of
Educational Technology, 39(1), 36-51.

Le Compte, WA. & Oner, N. (1976). Development of the turkish edition of the state-trait anxiety inventory. In
SD Spielberger, R DiazGuerrero (Eds), Cross Cultural Anxiety, Washington, DC, Hemisphere
Publishing Corp. 5168.

McCombs, L. B. & Pope E. J. (2010). Ulasimas: gii¢ érencileri motive etmek. (Cev. S. Esin). Istanbul: Prestij
Yayinlar1.

Mercer, S.H., Nellis, L.M., Martinez, R.S., & Kirk, M. (2011). Supporting the students most in need: Academic
self-efficacy and perceived teacher support in relation to within-year academic growth. Journal of
School Psychology, 49(3), 323-338.

Naime-Diefenbach, B.N. (1991). Validation of attention and confidence as independent components of the arcs
motivasyonal model. Unpublished Doctoral Dissetation, Florida State University, Tallahassee.

Neseth, H., Savage, T.A., & Navarro, R. (2009). Examining the impact of acculturation and perceived social
support on mathematics achievement among Latino/a high school students. The California School
Psychologist, 1460, 59-69.

Oner, N. (1977). Durumluk-Siirekli Kaygi Envanteri’nin Tiirk toplumunda gegerligi. Doktora tezi, Hacettepe
Universitesi, Ankara.

Oner, N. & Le Compte, A. (1985). (Siireksiz) Durumluk—siirekli kaygd envanteri elkitabd [Manual for state-
trait anxiety inventory]. Istanbul: BogZazi¢i University Publications.

Oner, N. & Le Compte, A. (1998) Siireksiz durumluk-siirekli kaygi envanteri el kitabi. Istanbul: Bogazigi
Universitesi Yayinlari.

Ozgiiven, 1. E. (1994). Psikolojik testler, Ankara: PDREM Yayinlari

Ozsdz, B. (2007). Ogrenci giidiilenmesini etkileyen Ogretmen ézellikleri ve bu ozelliklerle ilgili égretmen
farkindalhig. Yayinlanmamus yiiksek lisans tezi, Y1ldiz Teknik Universitesi, Istanbul.

Oztiirk, D. (2016). Ogretmen ve aile destegi, motivasyon ve ortaokul ogrencilerinin matematik basarisi:
motivasyonun aract rolii. Yiiksek lisans tezi, Abant izzet Baysal Universitesi, Bolu.

Oztiirk, A.Y. & Sahin, C. (2015). Matematige iliskin akademik basar1, dzyeterlilik ve tutum arasindaki iliskinin
incelenmesi. International Journal of Social Science, 31, 343-366.

Papanastasiou, C. (2002). School, teaching and family gnfluences on student attitudes toword science: based on
TIMMS data for cyprus. Studiesin Evaluation, 28, 71-86.

Putwain, D.W. & Daniels, R.A. (2010). Is the relationship between competence beliefs and test anxiety
influenced by goal orientation. Learning and Individual Differences, 20, 8-13.

Sonmez, V. & Alacapmar, F.G. (2013). Orneklendirilmis bilimsel arastirma yontemleri. Ankara: An1 Yaymcilik.

69



Sengiil, S. H. (2007). Coklu zeka kurami temelli ogretimin ilkogretim altinc smif
ogrencilerinin dolasim sistemi basarilar iizerine etkisi. Yayinlanmams yiiksek lisans tezi, Balikesir
Universitesi, Balikesir.

Varol, S. (1990) Lise son sinif 6grencilerinin kaygilarini etkileyen etmenler. Yiksek Lisans Tezi, 19 Mayis
Universitesi, Samsun.

Vatankhah, M. & Tanbakooei, N. (2014). The role of social support on intrinsic and extrinsic motivation among
iranian EFL learners. Procedia-Social and Behavioral Sciences, 98, 1912 — 1918.

Virtanen, T.E., Lerkkanen, M.-K., Poikkeus, A.-M. & Kuorelahti, M. (2014). Student behavioral engagement as
a mediator between teacher, family, and peer support andschool truancy. Learning and Individual
Differences, 36, 201-206.

Wigfield, A. & Eccles, J. S. (2002). Students' motivation during the middle school years. In Aronson, J. (Ed.),
Improving academic achievement Impact of psychological Factors in education. (p.p 160-180).
Elsevier Science (USA).

Yildirim, S. (2011). Oz-yeterlik, ice yonelik motivasyon, kaygi ve matematik basarisi: Tiirkiye, Japonya ve
Finlandiya'dan bulgular. Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi,
5(1), 277-291.

Yildirim, S. (2012). Teacher support, motivation, learning strategy use, and achievement: a multilevel mediation
model. The Journal of Experimental Education, 80(2), 150-172.

Zeybek, F. (2012). Iikégretim II. kademe ogrencilerinin temel derslere yonelik durumluk kaygi ve tutumlarimin
cinsiyet ve akademik basarilarima gére incelenmesi. Yiiksek lisans tezi, Sakarya Universitesi,
Sakarya.

EXTENDED ABSTRACT

Purpose and Significance

Within the scope of the literature, there are several studies related to the motivation and
anxiety level of the students and it is understood that the relationship or the effect of
motivation on academic achievement, attitude and learning permanence is mostly focused.
Motivation is a necessary factor for students to achieve the expected performance and has a
critical role in individual learning (Cengiz, 2009). When the literature is examined, it is
suggested that the decrease in the motivation that provides academic achievement in
individuals is formed during the process of secondary school education (Wigfield and Eccles,
2002). It is thought that the effects that cause this reduction should be clarified by the
researches on the students who are studying in secondary school. It is important to examine
whether the teacher, who is an environmental motivational factor, is a factor that can increase
or decrease the academic achievement by uploading positive and negative motivation to the
students and to what extent it affects the level of anxiety. Therefore, the aim of this study is to
investigate the effects of positive and negative motivation loading on the students' state
anxiety levels and academic achievement in the science course.

Methodology

In the study, pre-test post-test experimental design without control group was used. The study
group consisted of 72 students in 6th grade of a secondary school in the academic year of
2017-2018 in the Talas district of Kayseri province. In the pre-test scores, one of the sixth
grade was chosen as groupl and the other was selected as group2. In the groups, the same
teacher taught the same methods. In the experimental groups, activities on the “Circulatory
System” subject of the 6th grade science textbook are given. In the first group (group 1), the
lessons were positive motivated and in the second group (group2) negative motivation was
applied. The study period lasted four weeks. Circulatory System Success Test (CSST) and
State Anxiety Inventory (SAI) were used as data collection tools. Success test was applied
twice as pre-test and post-test; State anxiety scale was applied three times as pre-test, process
test and post-test. The data obtained from achievement test and state anxiety scale were
analyzed by SPSS 22.0 package program.
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Results

As a result of the study, it was seen that there was a significant difference between the
positive motivated groupl and the negative motivated group2 in favor of groupl in terms of
CSST post-test scores. There was no significant difference in the state anxiety scale pre-test,
process test and post-test scores.

It was determined that the relationship between the state anxiety pre-test score and the state
anxiety process score, the state anxiety pre-test score and the state anxiety post-test score and
the state anxiety process score and the state anxiety post-test score of the students in groupl
was not statistically significant separately. The same results were obtained for group?2.

Discussion and Conclusion

According to the results obtained from the achievement test, a significant difference was
found in favor of group 1, and in this sense, it was concluded that positive motivation
increased academic achievement. This situation is in parallel with many studies in the
literature (Chen,2005; Keller ve Kim, 2008; Cengiz, 2009; Neseth, Savage ve Navarro, 2009).
Therefore, in this study, it was concluded that applying positive and negative motivation had
the same effect on state anxiety level. In addition, in order to understand whether motivation
has an effect which increases or decreases the state anxiety level within the same group, it has
been analyzed separately for groupl and group2 students. As a result, it was determined that
the positive or negative motivation loaded by the teacher in the science course had no effect
on the state anxiety level. In contrast to these findings, there are studies in the literature
showing that motivation related to teacher support decreases anxiety (Ahmed, Minnaert, Van
der Werf, G., ve Kuyper, 2010; Putwain ve Daniels, 2010; Yildirim, 2012; Oztiirk, 2016).
Based on the results from this study, the following recommendations are presented:

- Success test and state anxiety scale were used as data collection tool. In order to increase
internal validity, data variation can be ensured by observing the lessons.

- In this study, both teachers were the same teachers. The gender, experience, or main
branches of the teachers (physics, chemistry, biology, science) are selected in different ways;
the effect of these variables on the level of success and state anxiety can be investigated.

- Generalization by selecting different samples; the relationship between the scales can be
examined by selecting different subjects and selecting different research patterns (eg,
correlational).
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