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Fen Bilgisi Ogretmen Adaylarinin Genel Fizik Laboratuvari | Dersine
Hazirliklarini Arttirmaya Yonelik bir Calisma

Makale Bilgisi Oz

Bu arastirma Genel Fizik Laboratuvari-1 dersinde uygulanan yansitici distiinme odakh

DOI: 10.14812/cufej.394065 N M ) . [P
6z degerlendirme uygulamalari ile fen bilgisi 6gretmen adaylarinin laboratuvar

Makale Gegmisi: uygulamalarina hazrlikli  gelmeleri ve dersten daha fazla verim almalarini
Gelis 13.02.2018 saglayabilmek amaciyla yapilmistir. Arastirmanin ¢alisma grubunu 2013-2014 gz
Diizeltme  12.09.2019 doneminde 6grenim goren 26 fen bilgisi egitimi birinci sinif 6gretmen adayi
Kabul 22.10.2019 olusturmaktadir. Arastirmada nitel arastirma ydntemlerinden eylem arastirmasi

benimsenmistir. Veri toplama araci olarak yansitici diisiinme odakli 6z degerlendirme
uygulamalarini iceren deney foyu ve yari yapilandirilmis gérisme formu kullaniimistir.
Elde edilen veriler kodlanarak igerik analizi ile analiz edilmistir. Calismanin sonucunda
Genel Fizik Laboratuvari | dersinde uygulanan vyansitict disinme odakh 6z
degerlendirme  uygulamalarinin  genel olarak 6gretmen adaylarinin  derse
hazirlanmalarinda olumlu etkilerinin oldugu gorilmustir. Ayrica yari yapilandiriimis
gorisme yapilan 6gretmen adaylari bu uygulamalarin elestirel diisinme becerilerini ve
6z elestiri yapma becerilerini gelistirdigini ifade etmislerdir. Calismanin sonuglarina
gbre Ogretim Uyelerine laboratuvar foylerinde vyansitici dusinme odakli 6z
degerlendirme uygulamalarini kullanmalari 6nerilmektedir.

Anahtar Kelimeler:

Fizik laboratuvari,

Yansitici disiinme,

Fen bilgisi 6gretmen adayi,
0z degerlendirme.

1 Bu arastirma Alper CORAPCIGIL’in 2014 yilinda tamamlanan yiiksek lisans tezinden yararlanilarak olusturulmustur.
* Author: a.corapcigil@gmail.com
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Introduction

The most important purpose of education is undoubtedly to train people who think and produce.
Rather than being individuals who hide information and store information by accepting it as it is; It is an
indispensable necessity to be individuals who can select and use them in accordance with their purpose,
bring solutions to the problems they face with their knowledge, produce new information, question and
criticize them. Therefore, the objectives of the current educational system focus on developing
individuals questioning thinking and reasoning skills of the individuals. As stated by US National Science
Board Commission in 1983 “The basis of 215 century is not only reading, writing and arithmetic; but also
will be scientific and technological literacy together with communication and higher-order thinking
skills” (as cited in Tok, 2008). Scientific and technological literacy together with higher-order thinking
skills occur as a result of a process. For this reason, it should be placed emphasis on science education
and developing thinking skills starting from the first years of primary education (Turgut, Baker,
Cunningham & Piburn, 1997). According to the new generation of science standards announced by
America's National Research Council (NRC) in 2015, K-12 science education should be based on training
scientists and engineers. In this context, K-12 students should acquire and develop habits, knowledge,
practical skills and thinking skills in a qualified scientist and engineer.

Self-assessment is a significant element in the development the thinking skills. Hence, Chamot and
O’Malley (1994) stated that self-assessment involves higher-order thinking skills which require critical
analysis and evaluation (Haris, 1997:13). It can be inferred that when making self-assessment, higher-
level thinking skills such as reflective thinking and critical thinking are also used. In addition, the fact that
self-assessment requires higher-order thinking skills will provide many positive improvements for the
individual. Several studies examining the effect of self-assessment showed that self-assessment had a
positive effect on students' motivation (Coronado Aliegro, 2006; Ozogul, Olina & Sullivan, 2008).

One of the higher-order thinking skills that self-assessment developed is reflective thinking skill.
According to Dewey (1933), reflective thinking is an active and deliberate process that involves the
sequencing of interrelated ideas that take into account knowledge and beliefs by creating a cause-effect
relationship. Morris (2000; cited in Alp & Taskin, 2008) states that reflective thinking helps the individual
to combine experiences and current practices, to make plans for the future and to analyse and develop
the situation better. Thus, reflective thinking skills are considered as a very important process for
teachers to realize what they have learned, to follow developments in educational science and to
monitor their own developments in line with scientific knowledge and experiences (Altinok, 2002: 67).

Since reflective thinking activities such as self-questioning, learning writings and self-assessment
activities were used as self-assessment tools in this study, they were briefly introduced below.

Self-questioning

The questions posed by individuals play an important role in improving reflective thinking. The self-
questioning activity is also included in the questioning approaches that improve reflective thinking. In
this activity, while students ask questions for their own learning process, teachers ask questions for their
own teaching process. The students can ask questions themselves about a subject such as “What do |
know? What do | need to learn? Which resources should | use and how? What can | do after this
process? Did | get all the information | wanted? Which methods did | use when accessing this
information? What did | learn? What else can | do?” The teachers, on the other hand, ask themselves
questions such as “How | go through this process? What was | thinking about doing that? Why did |
choose this method? What changes would | make if | did this again?” (Unver, 2007).

Learning writings

Learning writings are the materials which students record their personal reactions, problems,
emotions, changing views, opinions and information related to the learning process and content.
Learning writings play an important role in improving students’ reflective thinking skills since the
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students think about the process and in this way learn how they have learned while writing their
learning processes (Unver, 2007). Personal writings, two columnar writings, class writings and specific
subject area writings are the learning writings improving reflective thinking. Personal writings contain all
reactions and reflections of students towards learning. Two columnar writings can be used to record
learning content or method and students’ reaction against learning. Class writings are the ones that the
whole class reflects their own opinions about an activity. Specific subject area writings, on the other
hand, focus on certain subjects (Unver, 2007).

Self-assessment

Students should be provided with opportunities to evaluate themselves and their classmates during
the learning process in order to improve reflective thinking. By this way, they improve and motivate
themselves to further develop. A student who is capable of self-assessment will have a critical
perspective on the learning process by playing an active role in his / her own learning process and will
feel responsible for guiding his / her development. (Stinbiil, 2007).

Laboratory applications are one of the suitable environments that pre-service teachers can reflect
what they have done and learnt and make self-assessment. However, the studies in the literature show
that the pre-service teacher may attend the laboratory applications without making any preparations.
(Akdeniz & Karamustafaoglu, 2003; Yesilyurt, 2005). This situation is considered as negative especially
for laboratory application since the pre-service teachers are the most active participants of the course.
Therefore, their lack of readiness for the laboratory also affects the flow of the course negatively. In
addition, it can be said that the preservice teachers' implementation of written practices in the
laboratory sheet without questioning them and lacking in evaluating themselves during laboratory
studies are an obstacle for them to learn and activate their thinking skills. In this context, it is thought
that it is an effective element to enable pre-service teachers to perform self-assessment oriented
reflective thinking in laboratory applications. Therefore, the research problem of this study was
determined as “How can pre-service freshman science teachers be more ready for General Physics
Laboratory | course and make their laboratory applications more efficient?” The sub-problems of this
study are as follows:

1- What are the pre-service teachers’ reflective thinking-oriented self-assessments towards the pre-
application process?

2- What are the pre-service teachers’ reflective thinking-oriented self-assessments towards the
application process?

3- What are the opinions of the pre-service teachers about reflective thinking-oriented self-
assessments applications?

Method
Research Design

This research adopted the action research design of qualitative research methods. Action research is
described as a research approach that is carried out directly by an individual himself or with a researcher
and involves uncovering problems related to the implementation process or collecting and analysing
systematic data to understand and solve a problem that has already arisen. ” (Yildirm & Simsek,
2011:295). Researchers of this study were the lecturers who were lecturing and the ones who carried
out planned action personally. In the light of prior experiences, the existing problem was determined
and an action plan was developed for the solution. Since the activities prepared in line with the action
plan were also used as data collection tools, they were separately discussed in “Data Collection Tools”
section.
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Participants

The study group consisted of by 26 pre-service teachers who were studying in the Department of
Science Teaching at Education Faculty of Sakarya University during 2013-2014 fall term. They were
chosen through convenience sampling technique. The convenience sampling aimed at avoiding time,
money and workforce loss (Bliylkoztirk, Kiig Cakmak, Akglin, Karadeniz & Demirel, 2008). This
technique was chosen since the researcher lectured “General Physics Laboratory-I” course. Each pre-
service teacher was coded as T1, T2, T3.....T26.

At the end of the research, semi-structured interviews were conducted with the participants to take
their views about the applications which were carried out during the research. For this purpose, eight
voluntary pre-service teachers were determined. These pre-service teachers were T2, T6, T7, T11, T12,
T17,T18, and T25 respectively.

Data Collection Tools

Experiment sheet including reflective thinking-oriented self-assessment practices which were
prepared by the researchers in the light of views of experts in the relevant field and semi-structured
interviews covering the views related to these practices were used as data collection tools in the
research.

Experiment Sheet

There are five experiments in General Physics -| experiment sheet. Reflective thinking practices were
added into each experiment to self-evaluate. One experiment in the sheet was given in appendix 1 as a
sample sheet. These practices were prepared by consulting two lecturers who are expert in their field:
Practices were for reflecting three periods. These periods are; preparation process for the experiment,
experiment process and post-experimental process.

There are two practices in preparation for the experiment process. One of them is self-assessment,
the other one is the practice of self-questioning.

There is one practice in the experiment process. This process is two columnar writing process which
is one of learning to write.

There are three practices in the post-experimental process. One of them is personal writing. Another
one is the practice of self-questioning. The last one is the practice of self-assessment.

Semi-Structured Interview Form

The questions in this form were prepared by the researcher in line with the experts’ views to reveal
pre-service teachers’ views about reflective thinking practices and self-assessment. There are basically
five questions in the form. The questions are as follows;

-Was this lab practice different from other lab practices?

-What are the properties which distinguish these lab practices from other lab practices in terms of
application (such as lecturing the course)?

-How did the practices in this lab affect you for the preparation for the course, doing the experiment,
and the process of post-experiment? Why?

-Did these practices contribute to your taking responsibility, self-criticising and planned behaviour?
How?

- How did these practices affect your pleasures of the course, motivation, and your anxiety about the
course? Why?

-In your opinion, what kind of advantages and disadvantages did these practices provide you? Why?
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Data Collection Procedure

The application was carried out in five laboratory applications for two hours during one semester.
First of all, pre-service teachers were informed about the course. Later, the experiment sheet and
reflective thinking-oriented self-assessment practices were explained. When the pre-service teachers
came to every application course, they individually filled the practices related to preparation for the
experiment process. After this ten-minute process, the course was lectured. At the end of the course,
the pre-service teachers filled the practices about the experiment and post-experiment period on an
individual basis. All these practices were carried out during the course. While pre-service teachers were
filling the practices, the researcher stood over them and helped when the need arises or there are
unclear points. Experiment sheets were gathered from all the pre-service teachers in the experimental
group at the end of the semester.

At the end of the semester, semi-structured interviews were conducted with eight pre-service
teachers who were chosen from the experiment group by the researcher. They were recorded by taking
their permission.

Data Analysis

Data gathered from reflective thinking-oriented self-assessment practices were coded through
content analysis technique and tables of frequency and percentage for these codes were formed. Later,
each table was analysed with respect to numeric values and coding.

The recordings of the semi-structured interviews were firstly transcribed. Following this, each
question was coded with content analysis to try to analyse pre-service teachers’ views about reflective
teaching based self-assessment practices.

Results
Findings of the First Sub-Problem

There are two reflective thinking practices towards the question “What are the pre-service teachers’
reflective thinking-oriented self-assessments towards the pre-application process?” These are self-
assessment and self-questioning.

Findings of Self-Assessment Practice

Frequencies of answers given to self-assessment practice aiming to reflect the preparation made for
the experiment is given in Table 1.

Table 1.

The Answers Given By Pre-Service Teachers To The Self-Assessment Practice Of The Preparation Phase.

Preparation The Answer Exp.1 % Exp.2% Exp3 % Exp.4 % Exp.5 %
Yes 42.31 80.77 65.38 69.23 73.08
Reading experiment  NO 15.38 3.85 19.23 15.38 11.54
sheets Partly 42.31 11.54 11.54 15.38 15.38
Unanswered 0.00 3.85 3.85 0.00 0.00
Yes 69.23 26.92 34.62 34.62 42.31
Consulting the No 15.38 65.38 61.54 57.69 46.15
previous groups Partly 15.38 3.85 0.00 7.69 11.54
Unanswered 0.00 3.85 3.85 0.00 0.00
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Yes 19.23 11.54 19.23 23.08 23.08

No 69.23 65.38 61.54 69.23 65.38
Researching

Partly 11.54 23.08 15.38 7.69 11.54

Unanswered 0.00 3.85 3.85 0.00 0.00

In Table 1, there are percentages of pre-service teachers’ answers about reading experiment sheets
of five experiments for preparation, consulting about the experiment to the previous groups and
researching for the experiment by using the means of books, internet etc. Because “partly” option can
be accepted in the “Yes” option, percentile change of “No” answer is believed to give more explicit
results. So, the percentile of “No” answer is thought to be more important.

When the answers of the pre-service teachers were examined, it was observed that the percentages
of pre-service teachers who gave “No” answer about reading the experiment sheet decreased as from
the third experiment. Here, the decrease happening overtime should be paid attention. Because the
pre-service teachers who gave “No” answer in the first experiments gave “Yes” or “partly” to others, it
could be partially said that they read the experiment sheet in oncoming days. When the reasons for not
reading the experiment sheet of the pre-service teachers were examined, they indicated that it was
because of lack of time or working on other courses. When the reasons of given “Yes” answer of pre-
service teachers in all experiments to this question, their answers were like being prepared for the
experiment, getting information about the experiment, wondering the experiment, and reading the
experiment sheet would be beneficial for themselves and contribute a lot. The number of pre-service
teachers giving positive answers in the second and following experiments was on the rise as it was in
Table 1.

Beginning from the second experiment, it was seen that the percentage of the “No” answer given in
the question which was questioned about whether to obtain information about the experiment from
the previous groups conducting the experiment has decreased. Therefore, the pre-service teachers
generally consulted the previous groups about the experiment, even if in part, in an increasing way.
When why the pre-service teachers chose this type of preparation was examined, it was seen that they
generally wondered the experiment, they wanted to get information about the experiment, and they
wanted to do a more productive and successful experiment in this way. When the answers given to the
question “Why?” of the pre-service teachers given “No” answers to this question, their answers were
generally like that they could not see other groups, they could not find time, they did not need to ask,
and they forgot to ask.

When the pre-service teachers were asked to conduct research about the experiment before the
experiment, it was seen that the percentage of “No” answer increased in the fourth experiment, which
was descending for the first three experiments, and decreased again in the fifth experiment. When the
percentages were examined, it was seen that more than 60% of the pre-service teachers did not
conduct any extra research before any experiment. When the reasons given to the answer “No” were
examined, it was seen that the pre-service teachers generally answered as lack of time, having the
subject they knew, not needing it and seeing the experiment sheet as sufficient. A pre-service teacher
stated that she regretted not working but did not state why she regretted it. The answer of this pre-
service teacher is given below.

When the reasons for the “Yes” answer given to conduct research about the experiment were
examined, the pre-service teachers stated that they conducted research in order to be more active and
understand the experiment better. An answer as “...... Keeping my promise.....” (T6) given by a pre-
service teacher was important because the pre-service made research because of the promise which

was in “proposal to myself” part of the experiment sheet. This implementation directed him to research.
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Findings of Self-Questioning Practice

Pre-service teachers have promised themselves for the following experiment in the final parts of the
experiments. Self-questioning practice is about keeping this promise or not. Because there is no promise
that the pre-teachers have given to themselves before the first experiment, analyses were conducted
for the second and other experiments. The frequencies of answers in self-questioning practice can be
seen in Table 2.

Table 2.

Pre-Service Teachers’ Answers to Self-Questioning Practice in the Preparation Phase.

The Answers Exp. 2% Exp. 3% Exp. 4 % Exp.5 %
| kept my promise 53.85 38.46 38.46 53.85

| did not keep my promise 30.77 42.31 53.85 34.62

| did not promise. 0.00 0.00 7.69 3.85
Unanswered 15.38 19.23 0.00 7.69

Pre-service teachers promised themselves after the experiment. Thus, the frequency of keeping the
promises is limited to 4, because there is no promise before the first experiment. As it is stated in Table
2, more than 50% of the pre-service teachers pointed out that they kept their promises until the
following experiment after the first and fourth experiments. After the second and third experiments,
they kept their promises in the percentage of 38.46 which was the lowest percentile.

The answers about why pre-service teachers did not keep their promises are presented in Table 3.
Table 3.

The Answers That Pre-Service Teachers Gave In Self-Questioning Practice In The Preparation Phase.

Frequency
Codes
E2 E3 E4 ES5 Total

Promising in the previous experiment 2 6 1 5 14
Getting ready for the experiment 1 1 1 2 5
Getting efficiency from the experiment 2 2 1 5
Being active in the experiment 2 2
Not having difficulty in the experiment 1 1 2
Having difficulty in the previous experiment 1 1
Breaking the promise in the previous week 1 1
No reason stated 3 4 7
Unanswered 4 3 2 9
Other 4 2 6
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When the table is examined, maximum frequency among keeping promises of the pre-service
teachers was in the code of “promising in the previous experiment”. Also, they generally stated that
they kept their promises to get efficiency from the experiment and to get ready for the experiment. The
pre-service teachers noticed their insufficiencies with the contributions of other reflective thinking
practices at the end of the experiment they did. It could be said that giving promises and suggestions to
themselves in favour of making up the deficiencies for the following experiment was the motivator
factor to prepare for the next experiment. A pre-service teacher stated that she kept her promise of the
fifth week because of not keeping the promise of the fourth week. Examples of answers to this
participant and some other pre-service teachers to keep their promises were as follows:

“Yes, | kept. Because | have not done any preparations for last week and | have not studied. But this
week, | think | am here with enough preparations.” (T7) (Getting ready for the experiment).

“Yes, | did research and read the sheet. | am ready for the experiment”. (T3) (Getting ready for the
experiment).

“I read the sheet and | prepared much better. In short, | kept my promise.” (T16) (Because of
promising).

“I gave promise for the last experiment just like | did in the previous one. | kept my promise. | read the
sheet, | did research on the internet, and | asked previous groups about how they did the experiment
because of the change in the lab schedule. And | did those because of doing the experiment much easier,
not slogging, and understanding it much better.” (T20) (Because of promising, not to slog on the
experiment, getting efficiency from the experiment).

The pre-service teachers did not keep their promises at the end of the second experiment with the
highest frequency of 53.85% and at the end of the first experiment with the lowest frequency of 30.77%.
When the answers given to the question of why they did not keep their promises were examined, they
stated that they did not keep their promises because they were mostly busy, could not find the time,
studied other courses and forgot to keep the promises they made. At the end of the fifth experiment,
the pre-service teacher (T9) reflected herself as giving an answer as “No. | am giving promise myself but
I cannot keep it mostly. In this respect, | feel inadequate.” (T9) (No reason stated).

When the reasons of why pre-service teachers did not keep their promises were examined, they
mainly stated that they could not have time because of the reasons like studying for another course,
being on holiday and doing homework. Also, some of them stated that they forgot their promises.

Findings of the Second Sub-Problem

What are the pre-service teachers’ reflective thinking-oriented self-assessments towards the
application process?

There were three reflective thinking practices during the application phase. One of them was personal
writings. Another one was self-questioning and the last one was self-assessment.

Findings of Self-Assessment Practice

Table 4 presents the coding of the answers of the pre-service teachers to the self-assessment practice
for the post-experiment phase.
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Table 4.

The Answers That Pre-Service Teachers Gave In Self-Questioning Practice In The Application Process.

Frequency
Codes
E1l E2 E3 E4 E5 Total
Academic contribution 24 22 24 24 22 116
Other 3 1 4

Pre-service teachers stated that the experiment added them scientific knowledge in the frequency of
116 in total. Some examples about these statements were as follows;

“I have learnt Newton’s Laws.” (T26) (Scientific knowledge acquisition).

“I have learnt how to calculate spring constant and stored energy.” (T3) (Scientific knowledge
acquisition).

“I have learnt that there are measurement errors and a micrometre is more delicate than calliper.”
(T26) (Scientific knowledge acquisition).

In Experiment 2, a pre-service teacher (T15) stated that this experiment taught her the necessity of
being more careful. And in another experiment, another pre-service teacher (T2) stated that the
experiment taught her understanding and interpreting notions much better. For the fourth experiment,
a pre-service teacher (T13) stated that the experiment taught her practicality of using formula.

Findings of Self-Questioning Practice

In Table 5, the preservice teachers' answers to the self-questioning practice for the post-experiment
phase are coded.

Table 5.

The Answers Given To Self-Questioning Practice about the Application Process

Frequency

Codes

El E2 E3 E4 ES Total
Coming prepared 4 4 8 14 10 40
Preparing better 18 4 12 2 36
Being more careful 2 6 2 10
Reviewing the experiment 2 6 8
Being more active in the experiment 2 4 6
Do not have the need of doing 1 4 5
something
Focusing on the experiment 2 2 4
Being active in the calculation 2 2
Assessing the outcomes well 1 1
Performing in daily life 1 1
Observing others 1 1
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When Table 5 in which there were codes of answers of “What can | do to make the experiment
contribute more to me?” was examined, the code having highest frequency is the code of “coming
prepared”. With the highest rate, the pre-service teachers stated that they need to come prepared for
the experiment. In addition, pre-service teachers did not consider their preparations with a total of 36
frequencies sufficient and they need to prepare more. The pre-service teachers emphasized that they
should be more careful in the experiment with a total of 10 frequencies and that they should be more
active in the experiment with 6 frequencies. In addition, with 5 frequencies, they stated that they did
not need to do anything in order to make the experiment contribute more.

The following were examples of the answers of the pre-service teachers to this practice:

“I can observe my friends and also the experiments by means of these materials.” (T4) (Observing
others, Preparing better).

“I have learnt that | need to come to the experiment by preparing better and asking people who have
made it before and know about it because | am having difficulty in calculating.” (T5) (Preparing better).

“I need to read the sheet more carefully before | come to the experiment. | should have more prior
knowledge.” (T16) (Preparing better).

Findings of Personal Writing Practice

The pre-service teachers were asked to write a letter that they can give any suggestion to
themselves for the next experiment. The coding of these suggestions was given in Table 6. In the fifth
experiment, the last experiment, this practice was not completed because there was no other
experiment. Therefore, the first four experiments were analysed.

Table 6.

Codes and Frequency of Answers to Personal Writing Practice for Post-Experimental Evaluation

Frequency
Codes
E1l E2 E3 E4 Total

Preparing better 12 6 4 20 42
Coming prepared 12 14 26
Being more careful in the experiment 6 4 10
Getting the experiment productively 2 2 4
Being more active in the experiment 2 2
Understanding the experiment well 2 2
Doing everything on time 2 2
Not to be tempted by friends 1 1
Coming by having enough sleep 1 1
Coming by being full 1 1

When the codes obtained from the personal writings of the pre-service teachers were examined, it
was seen that they suggested better preparation for the experiment with the highest frequency (42
frequency) in total. With a total of 26 frequencies, they did not make any preparations and suggested
that they should come to the next experiment by preparing. One of the pre-service teachers suggested

1409



YILMAZLAR & GCORAPGIL — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 48(2), 2019, 1400-1428

that he was hungry and that he would come to the next experiment as full, one of them was insomnia
and suggested that he should come by having enough sleep. One of them suggested that he should not
follow his friends.

The examples of the answers of the pre-service teachers to this practice we given below:

“I am thinking about making more research for the next experiment. Even if | think | cannot express
myself, not being able to give answer some of the questions that the teacher has asked in this
experiment shows that | haven’t prepared enough.” (T4) (Preparing better).

“Do everything on time or the things are getting unconsummated when they are accumulated.” (T7)
(Doing everything on time).

“I will not leave the preparation phase to the last minute for preparing the experiment not to have
time trouble.” (T17) (Doing everything on time).

Although this practice was not in the last experiment, T7 made a reflection like that; “/ could not
spend a good period, | should be better and more active in another period. So, | should read the
experiment sheets and study more.” (T7).

Findings of the Third Sub-Problem

The third sub-problem was identified as “What are the opinions of the pre-service teachers about
reflective thinking-oriented the self-assessments practices?”

The data obtained through semi-structured interviews with the c teachers were given in Table 7.
Table 7.

Codes and Frequencies Derived From Interviews with Pre-Service Teachers

Pre-service teachers  Frequency/The

Themes Codes number of pre-
service teachers
Increasing criticism skills T2,T11,T7 3/8
Cognitive Making self-criticism T2,T11,T17,77,T18 5/8
Being conscious T25 1/8

Contribution

Feeling responsible T2,T6,T17,T7,T25 5/8
Increase in questioning skills T2, T12 2/8
Course Being better prepared for course T25,T18 2/8
Preparation No preparation would be without practices T17, T18 2/8
Recognition of deficiencies T2,7T6,T11,T12,T7 5/8
No effect on the attitude towards the T2, T6, T11, T17, T7, 8/8
course T12,T18,T25
Having pleasure from self-assessment - 1/8
practices
Attitude Self—assessment practices are sometimes T17,77 2/8
tedious
Feel bad when he/she writes a negative T11,T17, 17 3/8
answer on the sheet.
Being motivated to eliminate the T11, T17, T7, T18, 5/8
deficiencies in the experiment T25
Practices are useful T2, T6, T11, T17, T7, 7/8
T18, T25
Others Practices did not do any good. T12 1/8
Appling practices when becoming a T25,T17,T7 3/8
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teacher

No disadvantages of practices T2, T6, T11, T17, T7, 7/8
T18, T25

Practices are meaningless T12 1/8

It would be nice if there were practices T12 1/8

Listening to himself/herself during practices T11 1/8

When the answers of the pre-service teachers were coded, it was seen that these answers were
gathered under four themes: attitude, cognitive contribution, preparation and others.

For the theme “Cognitive Contribution”; pre-service teachers stated that they criticised themselves
and developed a sense of responsibility for the course thanks to these practices (f=5). Two pre-service
teachers specified that their questioning skills increased at the end of the process. Similarly, three pre-
service teachers expressed their criticism skills developed. While a pre-service teacher articulated that
she was listening to herself while filling out these practices, another pre-service teacher used
expressions that she was more conscious.

For the theme “Course preparation”; two of the pre-service teachers stated that they attended the
course more readily because of these practices. Two of them underlined that they would not have
prepared for the course but for these practices. All of the pre-service teachers stated that they were
aware of their deficiencies in course preparation and lecturing process in the course while filling out
these practices.

For the theme “Attitude”; all of the pre-service teachers stated that there was no influence of these
practices positively or negatively towards the course. In addition, one of them said that he/she took
pleasure from completing this practice, two of them told that they sometimes got bored when they
filled these practices because of the same practices in the following weeks. Pre-service teachers stated
that these practices, which are applied with five frequencies, provided a positive attitude towards the
deficiencies during laboratory preparation and laboratory application (f=5). They stated that they felt
bad when they wrote negative things to these practices (f=3), and therefore they were more ready for
the laboratory and tried to be more diligent during the laboratory.

For the theme “Other”; the highest frequency (f=7) in the answers given by the pre-service teachers
was the codes “these practices are useful” and “there is no disadvantage of these practices”. Three pre-
service teachers stated that they could apply such practices when they became teachers. A pre-service
teacher expressed that these practices did not help him and stated that they were insignificant.

Discussion & Suggestions

The action research showed that pre-service teachers mostly came to the General Physics Laboratory
| course without preparation and reflected all the positive and negative effects of this situation together
with their reasons. As a result of these reflections, pre-service teachers identified their deficiencies and
made suggestions and motivated to overcome these deficiencies. Because the self-assessment process
both contributes to the learning process and helps the students to direct their energy to the areas
required for their development. (Boud & Falchikov, 1989). Moreover, a laboratory sheet is also a course
material and according to Dochy and Moerkerke (1997), materials including both learning and
assessment should be used for an effective learning environment.

The pre-service teachers felt uncomfortable because of writing negative things to practices such as |
did not keep my promise, | did not have time. However, the percentage of realization of these proposals
was around %40. In other words, the suggestions remained mostly in thought and did not turn into
practice. One of the reasons for this may be that action research is limited to only 10 hours (5 courses)
per semester. Because this process is a habit and habits are not easily acquired.
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During the interviews, it was seen that these practices did not have a negative effect on the attitudes
of pre-service teachers towards the course. On the contrary, they stated that these practices enabled
them to become aware of the deficiencies they had and worked as the motivating element to overcome
these deficiencies. In studies investigating the effect of self-assessment, it was found that self-
assessment had positive effects on students' motivation. (Coronado-Aliegro, 2006; Ozogul, Oline &
Sullivan, 2008; Milne, 2009). For this reason, it can be said that reflective thinking practices and self-
assessments are serious supportive elements of the course. Three pre-service teachers stated that they
would not prepare for the course without these practices.

The pre-service teachers stated that their criticism skills developed through reflective thinking
practices and that they learned to make self-criticism through these practices. In addition, these
practices let them feel responsible for laboratory application. Milne (2009) stated that self-assessment
improves critical thinking, acquiring deeper knowledge on the subject, lifelong learning, solving the
secret of evaluation, awareness of development, improving communication, observing and making
individual criticism. In addition, the pre-service teachers stated that they could use these practices when
they became teachers.

It was seen that self-assessments made with appropriate reflective thinking practices were both
motivating and reflecting the pre-service teachers' reflections in terms of preparation for the course and
learning their deficiencies in this subject and triggering them to prepare them. In a study examining the
preparations made by the pre-service biology teachers while they came to the biology laboratory
application, it was seen that 30.7% of the pre-service teachers came to the laboratory without any
preparation (Yesilyurt, 2005). As in every course, it is important to prepare for laboratory applications.
Therefore, it can be said that self-assessment made with appropriate reflective thinking practices are a
factor that eliminates this deficiency.

Pre-service teachers stated that they could come by preparing their experiments to make more
contributions to them, they could come by preparing them more if they did not consider their
preparation enough and they could be more careful during the experiment. In another reflective
thinking practice, the pre-service teachers gave suggestions for the next experiment. The most frequent
of these suggestions was to come prepared for the experiment, to prepare better for the experiment
and to be more careful during the experiment. These suggestions were the same as those that had the
most frequent use in the previous practice. It could be understood from these statements that the pre-
service teachers mostly reflected that they did not prepare for the experiment or that their preparation
was not sufficient. Therefore, it can be said that the pre-service teachers have realized the deficiencies
in themselves and have given them suggestions to eliminate these deficiencies. However, they fulfilled
these suggestions at an average rate of 40% during the application process.

In the application process, thanks to making their preparations, pre-service teachers expressed that
they understood the experiment better, informed about it and generally participated in the course.
Moreover, they stated that they had difficulty in the experiment, could not answer the questions during
the experiment and experienced a lack of information during the experiment since they did not make
any preparation before the experiment.

According to the results of the research, the suggestions are as follows;

1. These practices can be implemented with a longer action plan for the development of self-
assessment and reflective thinking skills of the pre-service teachers.

2. Similar studies of this study can be conducted with experiment sheets designed to cover different
thinking skills. In this way, a more effective laboratory sheet can be developed for all thinking skills.

3. The laboratory sheet has an important place for preparing the laboratory. For this reason, it is
suggested that academicians support the laboratory sheet that they use to reflect the students'
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readiness in the laboratory applications courses with reflective thinking-oriented self-assessment
practices.
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Tiirkge Siirimui

Girig

Egitimin en 6dnemli amaci stphesiz ki diisiinen ve (reten insan yetistirmektir. Bilgiyi saklayan, oldugu
gibi kabul ederek depolayan bireyler olmak yerine; onu amacina uygun olarak segip kullanabilen, sahip
oldugu bilgi birikimiyle karsilastigi problemlere ¢éziimler getiren, yeni bilgiler Gretebilen, sorgulayan ve
elestiren bireyler olmak artik glinimizde vazgegilmez bir gerekliliktir. Bu nedenle giinimiz egitim
sisteminin amaglari, bireylerin disiinme ve akil yiritme becerilerini gelistirmek Gzerine
yogunlasmaktadir. Amerika Ulusal Fen Kurulu Komisyonu’nun (NSF) 1983’te belirttigi Gizere “21. ylzyilin
temeli sadece okuma, yazma ve aritmetik degildir; ayni zamanda iletisim ve Ust dizey disiinme
becerileri ile bilimsel ve teknolojik okuryazarlik olacaktir” (Akt. Tok, 2008). Ust diizey diisiinme becerileri
ile bilimsel ve teknolojik okuryazarlik bir siire¢ sonucu olusur. Bu sebeple daha ilkégretimin ilk yillarindan
baslayacak sekilde fen egitimine ve disiinme becerilerinin gelistiriimesine énem verilmelidir (Turgut,
Baker, Cunningham & Piburn, 1997). Amerika Ulusal Arastirma Konseyi’'nin (NRC) 2015 yilinda agikladig
yeni nesil fen standartlarina gore K-12 fen egitimi bilim insani ve mihendis yetistirme Uzerine
kurulmalidir. Bu baglamda K-12 6grencilerine nitelikli bir bilim insaninda ve mihendiste olan
ahiskanliklar, bilgiler, uygulama becerileri ve diisiinme becerileri kazandirilip gelistirilmelidir.

Dislinme becerilerinin gelismesinde 6z degerlendirme yapmak 6nemli bir unsurdur. Nitekim,
Chamot ve O’Malley (1994) 6z degerlendirmenin elestirel analiz ve degerlendirme gerektiren Ust dizey
diisinme becerilerini gerektirdigini ifade etmislerdir (Haris, 1997:13). Buradan anlasiimaktadir ki 6z
degerlendirme yaparken ayni zamanda yansitici disinme ve elestirel dislinme gibi st diizey dislinme
becerileri de kullanilmaktadir. Buna ilave olarak, 6z degerlendirmenin Ust diizey disinme becerilerini
gerektirmesi bireyde olumlu yénde bircok gelisim saglayacaktir. Oz degerlendirmenin etkisinin
arastirildigi gesitli calismalarda goriilmistir ki 6z degerlendirme, 6grencilerin motivasyonlari lizerinde de
olumlu etki yapmaktadir (Coronado Aliegro, 2006; Ozogul, Olina & Sullivan, 2008).

Oz degerlendirmenin gelistirdigi st diizey diisiinme becerilerinden biri de yansitici diisinme
becerisidir. Dewey’e (1933) gore yansitici diisiinme, bilgi ve inanglarin hesaba katildigi birbirleriyle iligkili
fikirlerin neden sonug iliskisi kurarak siralanmasini iceren aktif ve kasith bir sirectir. Morris (2000; akt.
Alp ve Taskin, 2008) vyansitict dusinmenin bireye, tecriibeleri ve simdiki uyguladiklarini
birlestirebilmesinde, gelecekle ilgili planlar yapip icinde bulundugu durumu daha iyi analiz edip
gelistirmesinde yardimci oldugunu belirtir. Bu nedenle yansitici diisinme becerisi 6gretmenlerin
ogrendiklerini hayata gegirebilmeleri, egitim bilimindeki gelismeleri izleyebilmeleri, kendi gelismelerini
bilimsel bilgi ve deneyimler dogrultusunda izleyebilmeleri bakimindan ¢ok 6nemli bir sire¢ olarak
gorulmektedir (Altinok, 2002: 67).

Bu calismada 6z degerlendirme araclari olarak yansitici diisinme etkinlikleri adi altinda kendine soru
sorma, 6grenme yazilari ve kendini degerlendirme etkinlikleri kullanildigindan asagida bu araglar kisaca
tanitilmistir.

Kendine Soru Sorma: Yansitici diisinmeyi gelistirmek icin bireylerin sorduklari sorular énemli rol
oynamaktadir. Kendine soru sorma etkinligi de yansitici diisinmeyi gelistirici soru sorma yaklasimlari
icinde bulunmaktadir. Burada 6grenciler kendi 06grenme siireglerine yonelik sorular sorarken
dgretmenler de kendi 6gretme siireglerine yénelik sorular sorarlar. Ogrenciler bir konu hakkinda “Ne
biliyorum? Neleri 6grenmeye ihtiyacim var? Hangi kaynaklari, nasil kullanmaliyim? Bu siirecten sonra ne
yapabilirim? istedigim tiim bilgilere ulasabildim mi? Bu bilgilere ulasirken hangi yéntemleri kullandim?
Ne dgrendim? Baska ne yapabilirim?” gibi sorulari kendilerine sorabilirler. Ogretmenler ise kendilerine
“Bu sireci nasil gegirdim? Bunu yaparken ne distinliyordum? Bu yontemi neden segtim? Bunu yeniden
yapsam ne gibi degisiklikler yaparim?” gibi sorularla kendilerini yansitirlar (Unver, 2007).
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Ogrenme Yazilari: Ogrenme yazilari dgrencilerin kisisel tepkilerini, sorularini, duygularini, degisen
goruglerini, distincelerini, 6grenme siregleri ve igerigine iliskin bilgileri kaydettikleri materyallerdir.
Ogrenme yazilari, dgrencilerin yansitici diisiinme becerilerini gelistirmede 6nemli rol oynamaktadir;
¢linkli 6grenciler 6grenme siireclerini yazarken bu slire¢ hakkinda diisiinir ve boylece nasil
dgrendiklerini 6grenirler (Unver, 2007). Ogrenme yazilarindan olan kisisel yazilar, iki kolonlu yazilar, sinif
yazilari, belli konu alani yazilarn yansitici diisinmeyi gelistiren 6grenme yazilaridir. Kisisel yazilar;
dgrencilerin 6grenmeye iliskin tim tepkilerini ve yansitmalarini igerir. iki kolonlu yazilar; 6grenme
icerigini ya da yontemini ve bunun yaninda 6grencilerin 6grenmeye iliskin tepkilerini kaydetmek igin
kullanilabilir. Belli bir etkinlige yonelik olarak tum sinifin gorigslerini yansittiklari yazilara sinif yazilari
denir. Yalnizca belli bir konu alani ile ilgili olarak yazilan yazilar ise belirli konu alani yazilaridir (Unver,
2007).

Kendini Degerlendirme: Yansitici diisinmeyi gelistirmek icin, 6grencilere 6grenme siregleri icinde
kendilerini ve ayni zamanda arkadaslarini da degerlendirme imkani saglanmalidir. Bu degerlendirme
sayesinde oOgrenci kendini gelistirir ve daha da gelistirmek igin kendini motive eder. Kendini
degerlendirme becerisi kazanan bir 6grenci kendi 6grenme siirecinde aktif rol oynayarak 6grenme siireci
hakkinda elestirel bir bakis acgisina sahip olacak ve gelisimini yonlendirmede sorumluluk hissedecektir
(Sunbdal, 2007).

Laboratuvar uygulamalari 6gretmen adaylarinin yaptiklarini ve 6grendiklerini yansitabilecekleri ve 6z
degerlendirme yapabilecekleri uygun ortamlardan birisidir. Ancak yapilan ¢alismalarda goérulmektedir ki,
Ogretmen adaylari laboratuvar uygulamalarina hazirlik yapmadan gelebilmektedirler (Akdeniz &
Karamustafaoglu, 2003; Yesilyurt, 2005). Bu durum laboratuvar uygulamasi i¢in olumsuz bir durumdur;
glinkii bu uygulama derslerinde égretmen adaylari bizzat dersin icinde, en aktif olan kisilerdir. Ogretmen
adaylarinin laboratuvara hazir bulunuslugu eksik olarak gelmeleri, dersin islenisini olumsuz yénde
etkilemektedir. Ayni zamanda 06gretmen adaylarinin laboratuvar foylinde yazili uygulamalari
sorgulamaksizin yerine getirmeleri  ve laboratuvar  ¢alismalari boyunca kendilerini
degerlendirmemelerinin gerek 6grenmelerinin gerekse distinme becerilerini aktive etmelerinin 6niinde
bir engel oldugu soylenebilir. Bu baglamda 6gretmen adaylarinin laboratuvar uygulamalarinda yansitici
diisinme destekli 6z degerlendirme yapmalarini saglamanin etkili bir unsur oldugu diisiinilmektedir. Bu
nedenle bu arastirmanin problem climlesi “Fen bilgisi 1. sinif 6gretmen adaylarinin Genel Fizik
Laboratuvari | dersine daha hazir olarak gelmeleri ve laboratuvar uygulamalarinin daha verimli olmasi
nasil saglanabilir? olarak belirlenmistir. Bu ¢alismanin alt problemleri ise su sekildedir:

1. Ogretmen adaylarinin deney 6ncesi hazirlk asamasina yonelik yansitici diisinme odakli 6z
degerlendirmeleri nedir?

2. Ogretmen adaylarinin deney siirecine yénelik yansitici diisiinme odakh 6z degerlendirmeleri
nedir?

3. Ogretmen adaylarinin yansitici disiinme odakli 6z degerlendirme uygulamalarina yénelik
gorusleri nelerdir?

Yéntem
Arastirmanin Modeli

Bu arastirmada nitel arastirma yontemlerinden eylem arastirmasi yoéntemi benimsenmistir. Eylem
arastirmasi 6rnegin bir 6gretmen ya da yoneticinin “dogrudan kendisinin ya da bir arastirmaci ile birlikte
gerceklestirdigi ve uygulama sirecine iliskin sorunlarin ortaya gikarilmasi ya da hali hazirda ortaya ¢ikmis
bir sorunu anlama ve ¢dzmeye yonelik sistematik veri toplamayi ve analiz etmeyi iceren bir arastirma
yaklasimi” olarak agiklanmistir (Yildirnm & Simsek, 2011, s. 295). Bu arastirmada arastirmacilar dersi
ylriten 6gretim elemanlari olup arastirma probleminin ¢6ziimiine yonelik tasarlanan eylemi bizzat
uygulayan kisiler olmustur. Daha 6nceki tecriibeleri 1sig§inda mevcut problem tespit edilmis olup ¢ézimi
icin bir eylem plani gelistirilmistir. Eylem plani kapsaminda hazirlanan etkinlikler, ayni zamanda veri
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toplama araci olarak kullanildigindan ilgili etkinliklere ‘Veri Toplama Araglar’’ bashg altinda agiklama
getirilmistir.

Calisma Grubu

Arastirmanin calisma grubunu 2013-2014 6gretim yili giiz déneminde Sakarya Universitesi Egitim
Fakiltesi Fen Bilgisi Egitimi Anabilim Dal’nin birinci sinifinda 6grenim goren 26 0Ogretmen adayi
olusturmaktadir. Calisma grubu uygun 6rnekleme yontemi ile segilmistir. Uygun 6rnekleme yoéntemi,
zaman, para ve isglici kaybini 6nlemeyi temel amag¢ edinmistir. (Buylikoztirk, Kilig Cakmak, Akgin,
Karadeniz & Demirel, 2008). Bu 6rnekleme ydntemi arastirmacinin Genel Fizik Laboratuvari-l dersine
girmesinden dolayi benimsenmistir. Her bir 6gretmen aday1 01, 02, 03.....026 seklinde kodlanmistir.

Arastirmanin sonunda yapilan uygulamalarla ilgili 6gretmen adaylarinin gorislerini almak amaciyla
yari yapilandiriimis gorismeler yapilmistir. Bu amagla gériisme icin gonilli olan sekiz 6gretmen adayi
belirlenmistir. Bu 6gretmen adaylari sirasiyla 02, 06, 07, 011, 012, 017, 018, 025'tir.

Veri Toplama Araglari

Calismada veri toplama araglari olarak arastirmaci tarafindan alaninda uzman 6gretim (yelerinin
gorusleri dogrultusunda hazirlanan yansitici disiinme odakh 6z degerlendirme uygulamalarinin yer aldigi
deney foyl ve bu uygulamalara yonelik goriis ve dusiincelerin alindigi yari yapilandiriimis gériisme formu
kullantimustir.

Deney Foyii

Genel Fizik Laboratuvari-l deney foylinde toplam bes deney bulunmaktadir. Deney féylinde her bir
deneye 6z degerlendirme yapmak amaciyla yansitici diisinme uygulamalari eklenmistir. Deney foyi
icinden bir deneye ait 6rnek foy EK-1'de verilmistir Bu uygulamalar alaninda uzman iki 6gretim Uyesi
kisiye danisilarak hazirlanmistir. Uygulamalar toplamda g sireci yansitmaya yoneliktir. Bu siregler,
deneye hazirlik siireci, deney siireci ve deney sonrasi slirectir.

Deneye hazirlik slrecinde iki tane uygulama bulunmaktadir. Bunlardan biri kendini degerlendirme,
digeri ise kendine soru sorma uygulamasidir.

Deney sirecinde bir tane uygulama bulunmaktadir. Bu uygulama 6grenme yazilarindan olan iki
kolonlu yazi uygulamasidir.

Deney sonrasi sirecte U¢ tane uygulama bulunmaktadir. Bunlardan bir tanesi kisisel yazilardir. Bir
digeri kendine soru sorma uygulamasidir. Son uygulama ise kendini degerlendirme uygulamasidir.

Yari Yapilandirilmis Gériisme Formu

Bu goriisme formunda sorulan sorular 6gretmen adaylarinin yansitici disinme uygulamalari ile 6z
degerlendirme yapmaya yonelik diisiincelerini ortaya ¢ikarmak icin arastirmaci tarafindan uzman gorisi
alinarak hazirlanmistir. Gériisme formunda temelde bes soru yer almaktadir. Sorular su sekildedir;

— Bu laboratuvar uygulamasi dersi diger laboratuvar uygulamasi derslerinden farkh miydi?

— Bu laboratuvar uygulamalarini diger laboratuvar uygulamalarindan, uygulanis agisindan (dersin
islenisi acisindan) ayiran ozellikler nelerdir?

— Bu laboratuvar uygulamalarinda yapilan uygulamalar derse hazirlik, deneyi yapma ve deney
sonrasl islemleri icin sana nasil bir etkisi oldu? Neden?

— Bu uygulamalar sorumluluk almana, 6zelestiri yapmana ve planh davranmana katki sagladi mi?
Nasil?

— Bu uygulamalar dersten aldigin zevki, motivasyonunu ve derse yonelik kaygilarini nasil etkiledi?
Neden?

— Sence bu tarz uygulamalar yapmak sana hangi avantaj ve dezavantajlar sagladi? Neden?
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Verilerin Toplanmasi

Uygulama toplamda ikiser saatlik bes laboratuvar uygulamasinda, bir yariyil siiresince yapilmistir.
Oncelikle yariyilin basinda égretmen adaylarina dersin islenisi hakkinda bilgi verilmistir. Ardindan deney
foyl ve yansiticl diisiinme odakh 6z degerlendirme uygulamalari anlatilmistir. Ogretmen adaylari her
uygulama dersine geldiklerinden bireysel olarak ilk basta deneye hazirlik slrecine yodnelik olan
uygulamalari doldurmuslardir. Yaklasik 10 dakika siiren bu silirecten sonra ders islenmistir. Dersin islenisi
bittikten sonra 6gretmen adaylari bireysel olarak deneyin yapilis slirecine ve deney sonrasi siirece
yonelik olan uygulamalari doldurmuslardir. Biitiin bu uygulamalar ders saati icinde yapilmistir. Ogretmen
adaylari uygulamalari doldururken arastirmaci daima baslarinda durmus ve ihtiya¢ halinde ve
anlagilamayan noktalarda yardim etmistir. Yariyilin sonunda deney grubundaki butiin 6gretmen
adaylarindan deney foyleri toplanmistir.

Yariyilin sonunda deney grubundan segilen sekiz 6gretmen adayi ile bireysel olarak arastirmaci
tarafindan yari yapilandirilmis gérisme yapilmistir. Yapilan bu goérismeler ses kaydina alinmistir.
Gorusmeler 6gretmen adaylarinin izinleri alinarak yapilmistir.

Verilerin Analizi

Yansitici disiinme odakli 6z degerlendirme uygulamalarindan elde edilen veriler her bir uygulama
icin icerik analizi ile ayri ayri agik kodlama yoluyla kodlanmis ve bu kodlamalara yonelik frekans ya da
sikhik tablolari olusturulmustur. Ardindan her bir tablo sayisal degerler ve kodlamalar bakimindan analiz
edilmistir.

Kayit altina alinan yari yapilandiriimis goérismeler 6ncelikle yaziya dékilmustir. Ardindan her bir soru
icerik analizi ile kodlanarak 6gretmen adaylarinin yansitici disinme odakli 6z degerlendirme
uygulamalarina yonelik disuinceleri analiz edilmeye ¢alisiimistir.

Sonuglar

Birinci Alt Probleme iliskin Sonuglar

Ogretmen adaylarinin deney 6ncesi hazirlik asamasina yonelik yansitici disiinme odakh 6z
degerlendirmeleri nasildir? alt problemine yonelik iki tane yansitici disinme uygulamasi bulunmaktadir.
Bunlar kendini degerlendirme ve kendine soru sorma uygulamalaridir.

Kendini Degerlendirme Uygulamasina Ait Sonuglar

Deneye vyapilan hazirligi yansitmayr amaglayan kendini degerlendirme uygulamasina verilen
cevaplarin frekanslari Tablo 1’de verilmistir.
Tablo 1.
Ogretmen Adaylarinin Hazirlik Asamasi Kendini Degerlendirme Uygulamasina Verdikleri Cevaplarin
Yiizde Tablosu

Hazirhk Cevap D1 % D2 % D3 % D4 % D5 %
Evet 42.31 80.77 65.38 69.23 73.08
Deney foyiinii Hayir 15.38 3.85 19.23 15.38 11.54
okumak Kismen 42.31 11.54 11.54 15.38 15.38
Cevapsiz 0.00 3.85 3.85 0.00 0.00
Evet 69.23 26.92 34.62 34.62 42.31
Onceki gruplara Hayir 15.38 65.38 61.54 57.69 46.15
danismak Kismen 15.38 3.85 0.00 7.69 11.54
Cevapsiz 0.00 3.85 3.85 0.00 0.00
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Evet 1923 1154 1923  23.08 23.08
Hayir 69.23 6538 6154  69.23 65.38

Arastirmayapmak - en 11.54 2308 1538  7.69 11.54
Cevapsiz 0.00 3.85 3.85 0.00 0.00

Tablo 1’de yapilan bes deney icin deneylere yonelik hazirliklardan deney foylini okumak, o deneyi
daha o6nce yapan diger gruplara deney hakkinda danismak ve deneye yonelik kitap, internet vb.
imkanlardan faydalanarak arastirma yapmak hakkinda verdikleri cevaplarin yiizdeleri yer almaktadir.
Burada kismen secgenegi evet seceneginin de igine girebilecegi icin hayir cevabinin yiizdesel degisiminin
daha agik sonuglar verecegine inanilmaktadir. Bu nedenle hayir cevabi yiizdesinin daha 6énemli oldugu
diisiintilmektedir.

Ogretmen adaylarinin verdikleri cevaplar incelendiginde deney féyiinii okumak hakkinda “Hayir”
cevabi veren 6gretmen adayi ylzdelerinde Uglinclii deneyden itibaren diisiis gézlenmektedir. Burada
hayir cevabindaki zamanla olan distse dikkat edilmelidir. Cinkl ilk deneylerde hayir cevabi veren
o6gretmen adaylari sonraki deneylerde ya evet ya da kismen cevabi verdiklerinden kismen de olsa deney
foylinu ilerleyen haftalarda okumuslardir denilebilir. Ogretmen adaylarinin neden deney féyiinii
okumadiklarina verdikleri cevaplar incelendiginde ise genel olarak vakit darligi ve baska derslere
calistiklar icin deney foéyiini okumadiklarini belirtmislerdir. Ogretmen adaylarinin yaptiklari bitiin
deneyler icin bu soruya neden “Evet” cevabini verdikleri incelendiginde ise genel olarak deneye hazirlikli
olmak, deney hakkinda bilgi edinmek, deneyi merak etmek ve deney foylini okumanin kendisine yararli
olacagini kendisine ¢ok sey katacagi ydniinde cevaplar verildigi gériilmiistiir. ikinci ve sonraki deneylerde
olumlu yonde cevap veren 6gretmen adayi sayisi Tablo 1’den de anlasilacagi Gzere artmaktadir.

Deneyi yapan onceki gruplardan deney hakkinda bilgi alip almamanin sorgulandigi soruda verilen
“Hayir” cevabinin yizdesinde ikinci deneyden itibaren duslste oldugu goérilmektedir. Dolayisiyla
o6gretmen adaylari ilerleyen slrecte genel olarak artan bir sekilde kismen dahi olsa deney hakkinda
dnceki gruplara danismislardir. Ogretmen adaylarinin bu hazirlik ¢esidini neden tercih ettikleri
incelendiginde genel olarak deneyi merak ettikleri, deney hakkinda bilgi sahibi olmak istedikleri ve bu
sayede daha verimli, basarili bir deney yapmak istedikleri gérilmektedir. Bu soruya hayir cevabi veren
6gretmen adaylarinin neden sorusuna verdikleri cevaplar incelendiginde ise genel olarak 6gretmen
adaylar diger gruplar géremediklerini, vakit bulamadiklarini, sormaya gerek duymadiklarini ve sormayi
unuttuklari seklinde cevaplar vermislerdir.

Ogretmen adaylarinin deney dncesinde deneyle ilgili arastirma yapmalari sorgulandiginda, verilen
“Hayir” cevabinin yiizdesinin ilk ti¢ deney icin iniste oldugu dordiincii deneyde arttigi ve besinci deneyde
tekrar azaldig1 gorilmektedir. Yiizdeler incelendiginde 6gretmen adaylarinin % 60’indan fazlasinin higbir
deneyin 6ncesinde herhangi bir ekstra arastirma yapmadiklari goriilmektedir. Hayir cevabina verilen
nedenler incelendiginde genel olarak 6gretmen adaylarinin vakit darligi, bildigi konunun olmasi, gerek
duymamasi ve deney foyliniin yeterli gériilmesi seklinde cevaplar verdikleri gérilmistir. Bir 6gretmen
adayi ise calismadigi icin pisman oldugunu belirtmistir ancak neden pisman oldugunu ifade etmemistir.
Bu 6gretmen adayinin verdigi cevap asagida yer almaktadir.

Deneyle ilgili arastirma yapmaya yonelik verilen evet cevabinin nedenleri incelendiginde ise genel
olarak 6gretmen adaylari deney sirasinda daha aktif olmak ve deneyi daha iyi anlamak amaciyla
arastirma yaptiklarini belirtmislerdir. Bir 6gretmen adayinin “...... Kendime verdigim sézii tutmak.....”
(06) seklinde verdigi cevap &nem arz etmektedir c¢iinkii 6gretmen adayi deney féyiinde bulunan
kendime onerilerim uygulamasinda verdigi s6zden dolayi arastirma yapmistir. Bu uygulama 6gretmen

adayini deneyle ilgili arastirma yapmaya yonlendirmistir.
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Kendine Soru Sorma Uygulamasina Ait Sonuglar

Ogretmen adaylari deneylerin sonunda bir sonraki deneye yénelik kendilerine sdzler vermistirler.
Kendine soru sorma uygulamasi verdikleri bu sézleri tutup tutmadiklarina yéneliktir. ilk deney éncesinde
o6gretmen adaylarinin kendilerine verdikleri bir s6z olmamasi nedeniyle ikinci ve sonraki deneyler igin
analizler yuritilmastar. Deneye baslarken 6gretmen adaylarinin bir onceki deneyde kendilerine
verdikleri sozleri tutmalarina iliskin olan kendine soru sorma uygulamasina verilen cevaplarin frekanslari
Tablo 2’de verilmistir.

Tablo 2.
Ogretmen Adaylarinin Hazirlik Asamasi Kendine Soru Sorma Uygulamasina Verdikleri Cevaplarin Yizde
Tablosu

Cevaplar D2 % D3 % D4 % D5 %
S6zimi tuttum 53.85 38.46 38.46 53.85
S6ziimi tutmadim 30.77 42.31 53.85 34.62
S6z vermedim 0.00 0.00 7.69 3.85
Cevapsiz 15.38 19.23 0.00 7.69

Ogretmen adaylari yaptiklari deneylerin ardindan kendilerine s6z vermislerdir. Bu nedenle ilk deney
oncesinde verdikleri bir s6z olmadigindan dolayi verilen sézlerin tutulma frekanslari 4 deneyle sinirhidir.
Tablo2’de ifade edildigi lGzere 6gretmen adaylarinin % 50’ den fazlasi birinci ve doérdinci deney
sonrasinda verdikleri sdzleri gelecek deneye kadar tuttuklarini ifade etmektedir. ikinci ve {clincii deney
sonrasinda verdikleri s6zleri ise en dislik ylzde olan % 38,46 ile tutmuslardir.

Ogretmen adaylarinin sézlerini neden tuttuklarina ydnelik cevaplar Tablo 3’de verilmistir.

Tablo 3.

Ogretmen Adaylarinin Hazirlik Asamasi Kendine Soru Sorma Uygulamasina Verdikleri Cevaplardan
Olusturulan Kodlar ve Siklklari

Siklik
Kodlar
D2 D3 D4 D5 Toplam

Onceki deneyde s6z vermek 2 6 1 5 14
Deneye hazir olmak 1 1 1 2 5
Deneyden verim almak 2 2 1 5
Deneyde aktif olmak 2 2
Deneyde zorlanmamak 1 1 2
Onceki deneyde zorlanmis olmak 1 1
S6zUnid 6nceki hafta tutmamis olmak 1 1
Neden belirtilmemis 3 4 7
Cevapsiz 4 3 2 9
Diger 4 2 6
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Tablo incelendiginde 6gretmen adaylarinin sdzlerini tutma sebepleri arasinda en yiiksek siklik “6nceki
deneyde s6z vermek” kodundadir. Ayrica 6gretmen adaylari genel olarak deneyden verim almak ve
deneye hazir olmak icin verdikleri sézleri tuttuklarini ifade etmislerdir. Ogretmen adaylari yaptiklari
deney sonunda kendi eksikliklerini diger yansitici diisinme uygulamalarinin da katkilariyla fark
etmektedirler. Bir sonraki deney icin bu eksikliklerini gidermek adina kendilerine s6z ve oneriler
vermeleri, bir sonraki deneye daha iyi hazirlanmak icin motive edici etken olmustur denilebilir. Bir
O0gretmen adayl dordiinci deneye yonelik verdigi s6zii tutmamaktan dolayr besinci haftaya yonelik
verdigi s0zunl tuttugunu belirtmistir. Asagida bu adayin ve bagka bazi 6gretmen adaylarinin sézlerini
tutmak igin verdikleri cevaplara 6rnekler verilmistir.

“Evet, tuttum. Ciinkii gegcen hafta deneye gelirken hi¢c hazirlik yapmamistim, calismamistim. Ancak bu
hafta yeteri kadar hazirlanip geldigimi diisiiniiyorum.”(07) (Deneye hazir olmak).

“Evet. Arastirma yaptim ve foyii okudum. Deneye hazir geldim.”(03) (Deneye hazir olmak).
“Féyiimii daha iyi okuyup hazirlanarak geldim. Yani séziimii tuttum.”(016) (S6z verdigim igin).

“Bir énceki deneye de énceki deney gibi hazirlanacagima séz vermistim. S6zimi tuttum. Féyi
okudum, internetten arastirma yaptim ve laboratuvar programinda degisiklik oldugu igin bizden énceki
deneyi yapan gruplara deneyi nasil yaptiklarini sordum. Ve bunlari deneyi kolay yapmak, zorlanmamak
ve daha iyi anlamak icin yaptim.”(020) (S6z verdigim icin, Deneyde zorlanmamak, Deneyden verim
almak).

Ogretmen adaylari en yiiksek % 53,85 siklik ile ikinci deney sonunda, en diisiik ise % 30,77 siklikla
birinci deney sonunda verdikleri sdzleri tutmamislardir. Ogretmen adaylarinin verdikleri sézleri neden
tutmadiklari sorusuna yonelik verdikleri cevaplar incelendiginde 6gretmen adaylari agirlikli olarak yogun
olduklari, vakit bulamadiklari, diger derslere calistiklari ve verdikleri sézleri tutmayi unuttuklari igin
sézlerini tutmadiklarini ifade etmislerdir. Besinci deney sonunda 09 kodlu &gretmen adayr “Hayir.
Kendime bu s6zii veriyorum ama tutamiyorum ¢ogu zaman. Bu konuda kendimi yetersiz hissediyorum.”
(09) (Neden belirtilmemis) seklinde cevap vererek kendisini yansitmistir.

Ogretmen adaylarinin kendilerine verdikleri sézleri neden tutmadiklari incelendiginde ise agirlikli
olarak baska derse ¢alismak, tatil olmasi, 6dev yapmasi gibi nedenlerden dolayi vakit bulamadiklari igin
sozlerini tutmadiklarini ifade etmislerdir. Bazi 6gretmen adaylari ise s6z verdigini unuttugunu ifade
etmistir.

ikinci Alt Probleme iligkin Sonuglar

Ogretmen adaylarinin deney sonrasi asamasina yoénelik yansitict disiinme odakli &z
degerlendirmeleri nasildir?

Deney sonrasi asamasina yonelik olarak lg¢ tane yansitici disiinme uygulamasi bulunmaktadir.
Bunlardan bir tanesi kisisel yazilardir. Bir diger uygulama kendine soru sorma uygulamasidir. Son
uygulama ise kendini degerlendirme uygulamasidir.

Kendini Degerlendirme Uygulamasina Ait Sonuglar

Tablo 4’de 6gretmen adaylarinin deney sonrasi degerlendirme asamasina yonelik olan kendini
degerlendirme uygulamasina verdikleri cevaplarin kodlamalari bulunmaktadir.
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Tablo 4.

Deney Sonrasi Degerlendirme Asamasina Yonelik Olan Kendini Degerlendirme Uygulamasina Verilen
Cevaplardan Olusturulan Kodlar ve Sikliklari

Sikhk
Kodlar
D1 D2 D3 D4 D5 Toplam
Akademik katki 24 22 24 24 22 116
Diger 3 1 4

Ogretmen adaylar yaptiklari deneyin kendilerine toplamda 116 siklikla bilimsel bilgi kattigini ifade
etmistir. Asagida bu ifadelere ait sdylemlerden bazi 6rnekler yer almaktadir.

“Newton kanunlarini 6§rendim.” (026) (Bilimsel bilgi katma).
“vay sabiti ve depolanan enerjiyi hesaplamayi katt.” (03) (Bilimsel bilgi katma).

“Ol¢ciim hatalarinin oldudunu, mikrometrenin kumpastan daha hassas oldugu bilgisini katt.” (026)
(Bilimsel bilgi katma).

Deney 2’ de bir d6gretmen adayl (015) bu deneyin kendisine daha dikkatli olmanin gerekliligini
kattigini ifade etmistir. Baska bir deneyde bir dgretmen adayr (02) ise yaptigi deneyin kendisine
kavramlari daha iyi anlamasini ve yorumlamasini kattigini ifade etmistir. Dordiinci deney icin bir
dgretmen adayi (013) ise yapilan deneyin kendisine formiil kullanma pratikligi kattigini ifade etmistir.

Kendine Soru Sorma Uygulamasina Ait Sonuglar
Tablo 5’'de 6gretmen adaylarinin deney sonrasi degerlendirme asamasina yonelik olan kendine
sorma uygulamasina verdikleri cevaplarin kodlamalari bulunmaktadir.

Tablo 5.

Deney Sonrasi Degerlendirme Asamasina Yonelik Olan Kendine Soru Sorma Uygulamasina Verilen
Cevaplardan Olusturulan Kodlar ve Sikliklari

Siklik
Kodlar
D1 D2 D3 D4 D5 Toplam

Hazirlik yaparak gelmek 4 4 8 14 10 40
Daha iyi hazirlik yapmak 18 4 12 2 36
Daha dikkatli olmak 2 6 2 10
Deneyi tekrar gozden gegirmek 2 6 8
Deneyde daha aktif olmak 2 4 6
Bir sey yapmaya gerek duymamak 1 4 5
Deneye odaklanmak 2 2 4
Hesaplamada pratik olmak 2 2
Sonuglari iyi degerlendirmek 1 1
Ginluk hayatta uygulamak 1 1
Arkadaslari gézlemlemek 1 1
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Ogretmen adaylarinin “Deneyin bana daha fazla katki saglamasi icin neler yapabilirim?” sorusuna
verdikleri cevaplarin kodlamalarinin oldugu Tablo 5 incelendiginde toplamda en fazla sikliga sahip kod
“hazirlik yaparak gelmek” kodudur. Ogretmen adaylari en fazla siklikla deneye hazirlanarak gelmeleri
gerektigini ifade etmistir. Buna ek olarak 6gretmen adaylari toplamda 36 siklikla yaptiklari hazirliklari
yeterli gdrmemektedir ve daha iyi hazirlanarak gelmeleri gerektigini ifade etmektedirler. Ogretmen
adaylari toplamda 10 sikhikla deneyde daha dikkatli olmasi gerektigini vurgularken 6 siklikla da deneyde
daha aktif olmalari gerektigini ifade etmistir. Ayrica 5 siklikla 6gretmen adaylari deneyin daha fazla katki
saglamasi icin ek olarak bir sey yapmalarina gerek olmadigini ifade etmistir.

Asagida 6gretmen adaylarinin bu uygulamaya verdikleri cevaplardan érnekler yer almaktadir.

“Arkadaslarimi  gézlemleyebilirim, baska bu gereclerle ilgili deneyleri inceleyebilirim.” (04)
(Arkadaslari gozlemlemek, Daha iyi hazirlik yapmak).

“Daha hazirlikli gelmem gerektigini ve élgmede zorlandigim icin bizden énce yapan arkadaslara bilen
insanlara sorup da gelmem gerektidini anladim.” (O5) (daha iyi hazirlik yapmak).

“Deneye gelmeden énce foyii daha dikkatli okumam gerekiyor. On bilgimin daha fazla olmasi
gerekiyor.” (016) (Daha iyi hazirlik yapmak).
Kisisel Yazi Uygulamasina Ait Sonuglar

Ogretmen adaylarindan yaptiklari deney sonrasinda bir sonraki deneye ydnelik olarak kendilerine
istedikleri Onerileri verebilecegi yazi yazmalari istenmistir. Bu Onerilerin kodlamalari Tablo 6’da
bulunmaktadir. Son deney olan besinci deneyde bu uygulama baska deney olmadigl igin
doldurulmamustir. Bu nedenle ilk dort deney analiz edilmistir.

Tablo 6.

Deney Sonrasi Degerlendirme Asamasina Yonelik Olan Kisisel Yazi Uygulamasina Verilen Cevaplardan
Olusturulan Kodlar ve Sikliklari

Siklik
Kodlar
D1 D2 D3 D4 Toplam

Daha iyi hazirlanmak 12 6 4 20 42
Hazirlanarak gelmek 12 14 26
Deneyde daha dikkatli olmak 6 4 10
Deneyi verimli gegirmek 2 2 4
Deneyde daha aktif olmak 2 2
Deneyi iyice 6grenmek 2 2
Her seyi zamaninda yapmak 2 2
Arkadaslarina uymamak 1 1
Uykusunu alip gelmek 1 1
Tok olarak gelmek 1 1

Ogretmen adaylarinin kisisel yazilarindan ¢ikan kodlar incelendiginde toplamda en fazla siklikla (42
siklik) deneye daha iyi hazirlanmalarini kendilerine 6nerdikleri gérilmektedir. Toplamda 26 siklikla ise
6gretmen adaylari hig¢ hazirlik yapmadiklarini ve bir sonraki deneye hazirlanarak gelmelerini kendilerine
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dnerdikleri gérilmektedir. Ogretmen adaylarindan bir tanesi a¢ oldugunu ve bir sonraki deneye tok
olarak gelmesini 6nermistir, bir tanesi uykusuz oldugunu ve uykusunu alarak gelmesini énermistir, bir
tanesi ise kendisine arkadaglarina uymamasini nermistir.

Asagida 6gretmen adaylarinin bu uygulamaya verdikleri cevaplardan oérnekler yer almaktadir.

“Bir sonraki deneyde daha iyi arastirma yapmayi disiinliiyorum. Bu deneyde hocanin sordugu
sorularin bazilarina (kendimce disa vuramasam day) iyi ve dogru cevap verememem iyi hazirlanmadigimi
gosterir.” (04) (Daha iyi hazirlanmak).

“Her seyi zamaninda yap, list iiste birikince eksiklerin kalyor.” (07) (Her seyi zamaninda yapmak).

“Deneye hazirlanmak igcin zaman sikintisi yasamamak adina hazirhk asamasini son gline
birakmayacagim.” (017) (Her seyi zamaninda yapmak).

Ogretmen adaylarinda 07 son deneyde bu uygulama olmamasina ragmen su sekilde bir yansitma
yapmistir; “Bu dénemi iyi geciremedim, bir daha ki dénem daha iyi ve aktif olmaliyim. O yiizden de deney
féylerimi okumali, calismaliyim.” (07).

Uclincii Alt Probleme iliskin Sonuglar

Ugiincii  alt problem “Ogretmen adaylarinin yansitici  disiinme odakli 6z degerlendirme
uygulamalarina yonelik gorugleri nelerdir?” olarak belirlenmistir.

Secilen 6gretmen adaylariyla yapilan yari yapilandiriimis gériismeler sonucunda elde edilen veriler
Tablo 7’de verilmistir.
Tablo 7.

Ogretmen Adaylariyla Yapilan Gériismelerden Elde Edilen Kodlar ve Sikliklari

Temalar Kodlar Ogretmen Adaylari Siklik/Ogretmen
Adayi Sayisi
Elestiri kabiliyetinin 2,711, T7 3/8
artmasi
Ozelestiri yapmak T2,T11,T17, 77, T18 5/8
Bilissel Katki  Bilingli olmak T25 1/8
Sorumluluk duymak T2,T6,T17,T7,T25 5/8
Sorgulama kabiliyetinin 2,712 2/8
artigi
Derse daha hazir olunmasi T25, T18 2/8
Derse Hazirlik Uygulamalar olmasaydi T17,T18 2/8
hazirlanilmamasi
Eksiklerin farkina varilmasi T2, T6, T11, T12, T7 5/8
Derse yonelik tutumu 8/8

. ) T2,T6,T11,T17,T7,T12,T18, T25
etkilememesi

Tutum Oz degerlendirme 1/8
uygulamalarinin zevkli T2
olmasi
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Oz degerlendirme 2/8
uygulamalarinin bazen T17,77
sikici olmasi
Foye olumsuz cevap 3/8
yazdiginda kendini koti T11,T17, 77
hissedilmesi
Deneydeki eksikliklerini 5/8
gidermeye motive T11,T17,7T7,T18,T25
olunmasi
Uygulamalar yararh T2,T6,T11,T17,T7,T18, T25 7/8
Hicbir yarari olmadi T12 1/8
Ogretmen olunca 125,717, T7 3/8
uygulamak

Diger [ | i 7
\L/ngfu amalarin dezavantajl T2,T6, T11, T17, T7, T18, T25 /8
Uygulamalar manasiz T12 1/8
Uygulamalar olmasa gizel 1 1/8
olurdu
Uygulamalarda kendini 11 1/8

dinlemek

Ogretmen adaylarinin verdikleri cevaplar kodlandiginda bu cevaplarin tutum, biligsel katki, hazirlik ve
diger olmak lizere dort tema altinda toplandig gorilmektedir.

Bilissel katki temasi icin; 6gretmen adaylari beser siklikla bu uygulamalar sayesinde o6zelestiri
yaptiklarini ve derse karsi sorumluluk duyduklarini ifade etmislerdir. iki tane 6gretmen adayi siire¢
sonunda sorgulama kabiliyetlerinin arttigini belirtmistir. Benzer sekilde ¢ 6gretmen adayi ise elestiri
kabiliyetlerinin arttigini ifade etmistir. Bir 6gretmen aday! bu uygulamalari doldururken sanki kendisini
dinledigini belirtirken bir aday ise daha bilingli oldugu yéniinde ifadeler kullanmistir.

Derse hazirlik temasi igin; 6gretmen adaylarindan iki tanesi bu uygulamalar nedeniyle derse daha
hazir olarak katildiklarini belirtmislerdir. ki aday ise eger bu uygulamalar olmasaydi derse
hazirlanmayacagi yoniinde ifadelerde bulunmuslardir. Bes 6gretmen adayi da uygulamalari doldururken
derse hazirlik ve ders esnasindaki eksikliklerinin farkina vardiklarini ifade etmislerdir.

Tutum temas icin; 6gretmen adaylarinin tamami bu uygulamalarin onlarin derse karsi olan
tutumlarini olumlu ya da olumsuz olarak higbir etkisinin olmadigini belirtmislerdir. Ayrica 6gretmen
adaylarindan biri bu uygulamalari doldururken zevk aldigini, iki tanesi ise ilerleyen haftalarda hep ayni
uygulamalar olmasindan dolayi bazen sikildiklarini ifade etmislerdir. Ogretmen adaylari beser siklikla
uygulanan bu uygulamalarin laboratuvara hazirlik ve laboratuvar uygulamasi sirasindaki eksikliklerini
gidermeye yénelik olumlu bir tutum sergilemelerini sagladigini ifade etmislerdir. Ogretmen adaylarinin
g siklikla da bu uygulamalara olumsuz seyler yazdiklarinda kendilerini kot hissettiklerini, bu nedenle de
laboratuvara daha hazir ve laboratuvar esnasinda daha gayretli olmaya calistiklarini belirtmislerdir.

Diger temasi igin; 6gretmen adaylarinin verdikleri cevaplarda en yiksek siklik, yedi siklkla, bu
uygulamalarin yararl oldugu ve bu uygulamalarin bir dezavantajinin olmadigi kodlaridir. Ug 6gretmen
aday! bu tarz uygulamalari 6gretmen olduklarinda uygulayabilecegini ifade etmislerdir. Bir aday ise bu
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uygulamalarin kendisine bir yarari olmadigi yoniinde goriis beyan etmistir ve bu uygulamalarin manasiz
oldugunu ifade etmistir.
Tartisma ve Oneriler

Yapilan eylem arastirmasi gostermistir ki 6gretmen adaylari Genel Fizik Laboratuvari | dersine
cogunlukla hazirlanmadan gelmislerdir ve bu durumun olumlu ve olumsuz her tirli etkilerini 6z
degerlendirme yaparak nedenleriyle beraber yansitmislardir. Bu yansitmalar sonucunda 6gretmen
adaylari eksikliklerini belirlemistir ve bu eksiklikleri gidermeye yonelik kendilerine O&nerilerde
bulunmuglar, motive olmuslardir. Ciinkii 6z degerlendirme siireci hem 06grenme siirecine katkida
bulunmaktadir hem de 06grencilerin enerijilerini gelisimleri igin gerekli alanlara yodnlendirmelerine
yardimci olmaktadir (Boud & Falchikov, 1989). Ayrica laboratuvar foyi de bir ders materyalidir ve Dochy
& Moerkerke (1997)'ye gore etkin bir 6grenme ortami icin 6grenme ve degerlendirmenin beraber
oldugu materyaller kullaniimalidir.

Ogretmen adaylar uygulamalara soziimii tutmadim, vaktim olmadi vb. olumsuz seyler yazmaktan
dolayi psikolojik olarak rahatsizlik duymustur. Ancak bu 6nerilerin gerceklesme yizdesi %40 civarindadir.
Yani 6neriler gogunlukla disiincede kalmistir, uygulamaya dontismemistir. Bu durumun sebeplerinden
biri yapilan eylem arastirmasinin bir dénemde sadece 10 saat (5 ders) ile sinirli olmasi olabilir. Clinki bu
sureg bir aliskanhktir ve aliskanhklar kolay kazanilmaz.

Yapilan gorismelerde bu uygulamalarin 6gretmen adaylarinin derse olan tutumlarina olumsuz bir
etkisinin olmadigi gorilmektedir. Aksine Ogretmen adaylari bu uygulamalarin kendilerinde olan
eksiklilerinin farkina varmalarini sagladigini ve bu eksiklikleri gidermek icin motive edici unsur oldugunu
ifade etmistir. Oz degerlendirmenin etkisinin arastirildigi  calismalarda gériilmustir ki 6z
degerlendirmeler 6grencilerin motivasyonlari tGzerinde olumlu etkiler birakmaktadir (Coronado-Aliegro,
2006; Ozogul, Olina & Sullivan, 2008; Milne, 2009). Bu nedenle yansitici diistinme uygulamalari ile
yapilan 6z degerlendirmelerin dersi ciddi anlamda destekleyici unsur olduklari séylenebilir. Ug 8gretmen
aday! bu konuyla ilgili olarak bu uygulamalar olmasaydi derse hazirlanarak gelmeyecegini ifade etmistir.

Ogretmen adaylar yansitici diisinme uygulamalari ile yapilan 6z degerlendirmeler sayesinde
elestirme kabiliyetlerinin gelistigini ve bu uygulamalar sayesinde 6z elestiri yapmayi 6grendiklerini ifade
etmistir. Ayrica bu uygulamalar 6gretmen adaylarinin laboratuvar uygulamasina karsi sorumluluk
duymasini saglamistir. Milne (2009) yaptigi ¢calismada 6z degerlendirmenin kritik dlisinme, konunun
lzerine daha derin bilgi edinme, yasam boyu 6grenme, degerlendirmenin sirrini ¢dzme, gelisimin
bilincinde olma, iletisimi gelistirme, gbzlem yapma ve bireysel elestiri yapma becerilerini gelistirdigini
ifade etmistir. Buna ilave olarak 6gretmen adaylari bu uygulamalari 6gretmen olduklarinda da
kullanabileceklerini ifade etmistir.

Uygun yansitict disinme uygulamalari ile yapilan 6z degerlendirmelerin, 6gretmen adaylarinin hem
kendilerini derse hazirlik agisindan yansitmalarini ve bu konuda olan eksikliklerini gormelerini hem de bu
eksikliklerini gidermelerinde motive edici, onlari hazirlik yapmaya tetikleyici bir unsur oldugu
gorulmistir. Biyoloji 6gretmeni adaylarinin biyoloji laboratuvar uygulamasina gelirken yaptiklari
hazirliklarin incelendigi bir ¢alismada 6gretmen adaylarinin % 30,7’sinin laboratuvara higbir hazirlik
yapmadan geldikleri goralmustir (Yesilyurt, 2005). Her derste oldugu gibi laboratuvar uygulamalarina da
hazirlanarak gelmek 6nemlidir. Bu nedenle uygun yansitici disiinme uygulamalari ile yapilan 0z
degerlendirmeler bu eksikligi giderici bir unsurdur denilebilir.

Ogretmen adaylari yaptiklari deneyin kendilerine daha fazla katki saglamasi icin hazirlik yaparak
gelebilecegini, yaptigi hazirligi yeterli gormeyerek daha fazla hazirlanarak gelebilecegini ve deney
esnasinda daha dikkatli olabilecegini en fazla siklikla ifade etmistir. Bir diger yansitici diisinme
uygulamasinda ise 6gretmen adaylari bir sonraki deney icin kendilerine oneriler vermislerdir. Bu
onerilerden en fazla sikliga sahip olanlari deneye hazirlikli gelmek, deneye daha iyi hazirlanmak ve deney
esnasinda daha dikkatli olmaktir. Bu 6neriler bir dnceki uygulamada en fazla siklikla sahip olan ifadelerle
aynidir. Bu ifadelerden anlasilmaktadir ki 6gretmen adaylari agirlikli olarak deneye gelirken hazirlik
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yapmadiklarini veya yaptiklari hazirligin yeterli olmadigini yansitmistir. Dolayisiyla denilebilir ki 6gretmen
adaylari kendilerinde olan eksikliklerin farkina varmis ve bu eksiklikleri giderici yonde kendilerine
Oneriler vermiglerdir. Ancak bu onerilerini uygulama sureci boyunca ortalama % 40 oraninda yerine
getirmislerdir.

Uygulama slirecinde 6gretmen adaylari yaptiklari hazirliklar sayesinde genel olarak deneyi daha iyi
anladiklarini, deney hakkinda bilgilendiklerini ve derse katildiklarini ifade etmislerdir. Ayrica 6gretmen
adaylari deney oOncesinde deneye yonelik bir hazirlik yapmadiklari icin genel olarak, deneyde
zorlandiklarini, deney sirasinda sorulan sorulara cevap veremediklerini ve deney esnasinda bilgi eksikligi
yasadiklarini ifade etmistir.

Arastirmanin sonuglarina gore oneriler su sekildedir;

1. Ogretmen adaylarinin 6z degerlendirme ve yansitici diisiinme becerilerinin gelistirilmesi icin daha
uzun bir eylem planiyla bu uygulamalar uygulanabilir.

2. Bu calismanin benzerleri farkh disiinme becerilerini de kapsayacak sekilde tasarlanan deney
foyleri ile yapilabilir. Bu sayede bitin distinme becerilerine yonelik daha etkin bir laboratuvar foyi
gelistirilebilir.

3. Laboratuvar foyliniin laboratuvara hazirlik igin 6énemli bir yeri vardir. Bu nedenle 6gretim
yelerine laboratuvar uygulamalari derslerinde 6grencilerin derse daha hazir gelmelerini saglamak igin
kullandiklari laboratuvar foyluni vyansitict disinme odakh 6z degerlendirme uygulamalariyla
desteklemeleri 6nerilmektedir.
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