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ABSTRACT

The aim of this study is to examine the effects of the applications in the General Physics
Laboratory Il (Geometric Optics Subjects) course on the academic achievement of prospective
science teachers according to open questioning and confirmatory questioning learning
approaches. In this context, a total of 44 pre-service teachers, 23 of whom were experimental and
21 of whom were in the control group, taking General Physics Laboratory Il course in the
second year of Science Education Program in a public university in Ankara in the 2018-2019
academic year fall semester form the study group of the research. The research was conducted
within the framework of quasi-experimental design from quantitative research patterns. The data
were collected as pre-test before the application process started and as post-test after the
application process finished. SPSS 21 statistical analysis program was used to analyze the data.
Descriptive statistical techniques were used to determine the general distributions of prospective
teachers' responses to the test used in the study. The quasi-experimental design with pre-test and
post-test control group in which the effects of laboratory practices organized according to open

* Almtilama: Yiiksel, I., Eker, M., Onder, A. N. ve Giiven-Yildirim, E. (2021). The effect of
open and confirmatory questioning based learning approaches on the success of prospective
teachers on geometric optics subjects. Gazi Universitesi Gazi Egitim Fakiiltesi Dergisi, 41(2),
797-816.
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questioning and confirmatory questioning-based learning approaches on the academic
achievement of the prospective teachers were used. In the study, then, the achievement test post-
test mean scores of the prospective teachers in the experimental and control groups were
compared and a significant difference was found between the achievement test post-test mean
scores in favor of the experimental group.

Keywords: Open questioning, Confirmatory questioning, Geometric optics, Academic
achievement

0z

Bu arastirmamin  amaci agik sorgulamaya ve dogrulayici sorgulamaya dayali o6grenme
yaklasimlarina gore diizenlenen Genel Fizik Laboratuvart III (Geometrik Optik Konulary)
dersindeki uygulamalarin Fen Bilgisi ogretmen adaylarmmin akademik basarilarina etkisinin
incelenmesidir. Bu kapsamda arastirmamin ¢alisma grubunu, 2018-2019 egitim-6gretim yili giiz
doneminde Ankara ilinde bir deviet iiniversitesinin Fen Bilgisi Ogretmenligi Programi ikinci
smifinda okuyan, “Genel Fizik Laboratuvary II1” dersini alan 23’ii deney ve 21°i kontrol grubu
olmak iizere toplam 44 6gretmen aday olusturmaktadir. Arastirma nicel arastirma desenlerinden
yart deneysel desen gercevesinde yiiriitiilmiistiir. Veriler, uygulama siireci baslamadan énce én
test ve uygulama bittikten sonra son test olarak toplanmistir. Verilerin analizinde SPSS 21
istatistik analiz programi kullamimistir. Ogretmen adaylarimin ¢alismada kullanilan teste
verdikleri yamitlarin genel dagilimlarimin belirlenmesinde betimsel istatistik tekniklerinden
yararlanilmistir. A¢ik sorgulamaya ve dogrulayict sorgulamaya dayalr égrenme yaklasimlarina
gore diizenlenen laboratuvar uygulamalarimin ogretmen adaylarimin akademik basarilarina
etkisinin incelendigi on test- son test kontrol gruplu yari deneysel desen kullanilmistir. Calismada
deney ve kontrol grubunda yer alan ogretmen adaylarmmin bagar testi son test puan ortalamalar
karsilagtirilmig ve bagar1 testi son test puan ortalamalart arasinda deney grubu lehine anlaml bir
fark bulunmusgtur.

Anahtar Sozciikler: A¢ik sorgulama, Dogrulayici sorgulama, Geometrik optik, Akademik bagart

INTRODUCTION

According to the constructivist theory which lays a foundation for the new science
education curricula, students are the learners who decide on their personal goals and
approaches being responsible for their own learning, who establish connections between
prospective learning outcomes, who question and discuss the results on their own.
(Yapicr, 2011). Students has the role of researching the source of information,
questioning, explaining, discussing and producing. (MEB, 2017). Questioning-based
instruction (IQI) is a learning approach which emerged in the light of constructivist

theory. IQI is seen as the most powerful approach that serves the learning process of
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students. (Lim, 2001). It has also been stated that the 2013 science education curriculum
is based on IQI. Even though an eclectic approach has been embraced in the sense of
learning theories and applications, in the curriculum, IQI approach is dominant, where
generally students take responsible of their own learning, active participation is assured
and learners build their own understanding. Likewise, 2017 science education
curriculum is based on IQI approach. In the curriculum, it is indicated that a totalitarian
approach exists in the sense of learning-teaching theories and a learning approach has
been taken as a basis in which students are responsible of their own learning, actively
participate and in which research-inquiry is evident along with information transfer.
(MEB, 2017). IQI is not solely a step but a systematic whole of those steps that
determines the purpose of the research process of each learner experiences as an
example in everyday life. It is a systematic whole that learner detects variables,
generates presuppositions about temporary outcomes or resolutions, i.e., generates
hypothesis and tests these hypotheses while arriving at conclusions. (Lim, 2001). In the
sense of what the students should do about it, IQI can be realized in 4 levels. (Kaya &
Yilmaz, 2016). The first is the confirmatory questioning. At this level, the instructor
provides the problem and data collection process openly. Students are not aware of the
results during the activities. However, for them to reach the expected results, the
activities that are going to used by the instructor are prepared in the format of a “cook
book”. The first level is relatively easier than the other 3 levels that the students confirm
a principle with the activity of reaching the level, the results of which is known. The
second level is the constructed questioning. At this level, the instructor provides the
problem and the method to apply. Students find the results and interpret them. Students
come to a solution by using this method for the problem. In contrast to the confirmatory
questioning, the student does not know the solution that s/he will come to but all the
process is predetermined. In the third level, guided questioning, the students have been
provided with some questions. Students also decide on how to test hypotheses. The
student again tries to solve the problem provided to him or her but the method is not
given. In the fourth and the last level which is the open questioning, nearly all the

problem, primarily the hypothesis related research question, is constructed by the
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students. Conducting courses with the IQI approach contributes to the students by
providing some insights about how scientific knowledge is obtained and what kind of
process it goes through. It is known that having the courses with the IQI approach helps
students to have success in science courses, to have a higher motivation towards the
subject (Bilir, 2015; Demirkan, 2016). For an efficient IQI approach, the tenets should
be applied fully by the instructors. In the literature, it is stated that, despite its evident
benefits, instructors do not use IQI approach. Accordingly, the instructors lack a
comprehensive understanding on IQI and believe that it is hard to apply (Huber &
Moore, 2001).

In the scope of General Physics Laboratory-III course, prospective science teachers
should have knowledge to do experiments about geometric optics and should use
appropriate approaches. Galili and Lavrik (1998) concluded that the reasons for the
failure of the students in the teaching of geometric optics are due to the lack of teaching
methods and materials. In addition, studies on the development of the IQI approach in
the teaching of geometric optics subjects in our country have not been observed so
much. In this study, in accordance with the constructivist learning theory, topics such as
open questioning-based and confirmatory questioning-based learning approaches were
organized for the teaching of geometric optical subjects within the scope of General
Physics Laboratory-I1I course. The aim of this study is to examine the effects of the
applications in the General Physics Laboratory-III (Geometric Optics Subjects) course
on the academic achievement of prospective science teachers according to open
questioning-based and confirmatory questioning-based learning approaches. In scope of

this research, the sub-problems of the research are as follows:

1. Is there a significant difference between the pre-test and post-test mean scores of the
prospective teachers in the experimental group?

2. Is there a significant difference between the achievement test pre-test and post-test
mean scores of the prospective teachers in the control group?

3. Is there a significant difference between the achievement test pre-test mean scores of

the prospective teachers in the experimental group and the control group?
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4. Is there a significant difference between the achievement test post-test mean scores

of the prospective teachers in the experimental group and the control group?

METHOD

The research was conducted within the framework of quasi-experimental design from
quantitative research patterns. Quasi-experimental design is one of the experimental
methods that is to understand the cause and effect relation between variables (Fraenkel
& Wallen, 2005). In many educational researches, when all the variables cannot be
taken under control, this method is preferred (Cohen, Manion & Marrison, 2007). The
quasi-experimental design with pre-test and post-test control group in which the effects
of laboratory practices organized according to open questioning and confirmatory
questioning-based learning approaches on the academic achievement of the prospective
teachers were used (Biiytikoztiirk, 2008; Erdogan, 2003). Research design of the study

is given in Table 1.

Table 1. Research Design

Groups Pre-tests Application Post-tests

Experiment - Optic Open questioning-based - Optic

Group Achievement Test laboratory Achievement Test

Control - Optic Confirmatory - Optic

Group Achievement Test questioning-based Achievement Test
laboratory

Study Group

Participants are selected with purposive sampling which enables the researcher to
choose the people who have the answers for the research questions. (Patton, 2002;
Cohen, Manion & Morrison, 2007). A total of 44 prospective teachers, 23 of whom
were experimental and 21 of whom were in the control group, taking General Physics
Laboratory-III course in the second year of Science Education Program in a public
university in Ankara in the 2018-2019 academic year fall semester form the study group

of the research
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Data Collection Tool

The Optical Achievement Test (OAT) was used as data collection tool in the research.
Developed by Yildiz (2012), OAT consists of 19 questions including reflection of light,
image features on the plane mirrors, special rays and images features in spherical
mirrors, special rays and images features in lenses, breaking of the light and breaking
laws, light and colors. 2 of these 19 questions are open-ended questions, 9 of them are
drawing and explanation, and 8 of them are shape-meaning questions. The necessary
corrections were made regarding the draft form of the test by referring to the opinions of
4 academic members who are experts in their fields. The questions were reorganized in
a way that would be convenient to measure students' geometric optics knowledge at the
basic level. Then, the reorganized test was validated by referring to the opinions of 4

faculty members who are experts in their field.
Compliance with Ethical Rules

Ethical principles and rules were followed at every stage of this research. Volunteer
candidates participated in the data collection process of the current study. Participants
were informed that the results of the study would only be used for the purpose of the
study. The data obtained during the data collection process are given without any

changes. References used in the research cited in accordance with scientific rules.
Research Procedure

In both groups, the OAT was applied as the pre-test in the first week before starting the
application. Afterwards, the information about the approaches to be used in teaching
geometric optics subjects were given to the prospective teachers in the groups. The
application period lasted for 6 weeks, 2 lessons per week. The process was completed in
6 weeks by doing experiments in both groups with geometric optics laboratory subjects.
At the last week, the achievement test was applied as a final test and the implementation
process was ended in 8 weeks. In the control group, firstly, theoretical information was
given to the teacher candidates about the experiments. Later, students made experiments

with this information. But in the experimental group, theoretical information was not
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given to the students before the experiment and the teacher candidates did the

experiments themselves.
Data Analysis

The data were collected as pre-test before the application process started and as post-test
after the application process finished. SPSS 21 statistical analysis program was used to
analyze the data. Descriptive statistical techniques were used to determine the general
distributions of prospective teachers' responses to the test used in the study. Central
tendency (mean and median) and central distribution (standard deviation, variance,
skewness and kurtosis) values are recorded. Shapiro-Wilk test is conducted to see if the
data show a normal distribution. According to the values shown in the Table 3, normal
distribution is achieved (p>.05). Pre-test and post-test results of experiment and control
groups are examined with dependent samples t-test. The effects of laboratory practices
organized according to open questioning and confirmatory questioning-based learning
approaches on the academic achievement of the prospective teachers are also examined
by independent samples t-test. As a result of the independent sample test, the effect size
(m? was calculated in order to determine the size of the significant difference
determined. According to Cohen (1988), the eta square value between .01 and .06 is
interpreted as small, between .06 and .14 as medium, and between .14 and above as a
large effect. Significance level is taken as .05 for all the test analysis used in this

research.

FINDINGS

The data, before and after the implementation, is obtained from the achievement test
that is applied to 44 teacher candidates, 23 of which is in experiment and 21 of which in
control group. Firstly, the statistical procedure that is going to be applied to analyze the
data coming from the results of the optical achievement test (OAT) is determined. In
quantitative studies, if all the data coming from the tests show a normal distribution,

parametric analysis techniques can be used (Cepni, 2007; Sim & Wright, 2002). When
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the literature is examined, in the case of assuring 30 participants and over in the ,
normal distribution is accepted as existent according to central limit theorem (Gosling,
2004; Kwam & Vidakovic, 2007). However, in this study, experiment group has 23 and
control group has 21 teacher candidates. For this reason, to choose the appropriate
statistical procedure, normal distribution has been checked. In order to ensure
normality, descriptive statistics and Shapiro-Wilk test results has been provided in the

tables (Table 2 and Table 3).

Table 2. Descriptive Statistics: Pre-test and Post-test Results of Experiment and Control
Groups

Tests Group N X SS Med. Kur. Skew. Var.
Pre-test ~ Experiment 23 8.35 4.23 9 -.15 .07 17.87
Control 21 6.52 3.28 6 -20 47 10.76
Post-test Experiment 23 32.30 8.92 33 33 31 79.59
Control 21 24.57 9.74 23 91 81 94.96

Descriptive data related to groups' pre and post mean scores of optical achievement test

has been shown in the Table 2. According to the data in the table, pre-achievement test
mean score (i = 8.35) of prospective teachers in the experimental group is close to the

mean score ( §:6.52) of the prospective teachers in the control group and pre-test mean
scores are low for each of the groups when the maximum score that is possible to get

from the test is taken into consideration. When achievement post-test mean scores is

examined, it has been seen that achievement test post-test mean scores (i = 32.30) of

prospective teachers in the experimental group are higher from the achievement post

test mean scores (Y = 24.57) of prospective teachers in the control group.

Being examined the data in the table, it is found from the pre-measurements done before
the application process and last measurements done after the process that achievement
level of prospective teachers of each group has increased. Yet this rising is higher for
the prospective teachers in the experimental group. When the table 2 is examined again,
both experimental group and control group's mean score and median value related to

achievement pre-test scores are close to each other. Similarly, experimental group and
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control group's mean scores and median value related to achievement post-test scores

are almost equal to each other.

Closeness of mean scores and median values collected from all scales and tests is
interpreted in the way that data are normally distributed (Ko6klii, Biiyiikoztiirk & Cokluk
Bokeoglu, 2006). When the kurtosis and skew values in the table 2 are examined, it is
seen that these values are also between appropriate range (between -2 and +2) for a
normal distribution (George & Mallery, 2003). Shapiro-Wilk test results applied to the

data without descriptive statistic are also presented in the Table 3.

Table 3. Shapiro-Wilk Test Results

Group Achievement pre- Achievement post
test test
Shapiro-Wilk (Sig) Experimental .58 .94
Control .50 .10

Being examined the data in the Table 3, scores of both experimental and control groups
for the pre and post achievements tests are normally distributed (p>.05). Moving from

this fact, it is decided that parametric tests are to be used in data analysis.
Findings For The First Sub-Problem

Dependent groups' t-test results concerning the study's first sub-problem that has been
stated as "Is there a significant difference between the pre-test and post-test mean scores
of the prospective teachers in the experimental group?" are shown in the Table 4.

Table 4. Dependent Groups' t-test Results Concerning Achievement Pre-test and Post-
test Scores of Prospective Teachers in the Experimental Group

Group N X SS t p
. 23 8.35 4.23 .00
Experiment 23 32 30 392 -10.62

Pre and post test scores of prospective teachers in the experimental group have been
examined through the dependent groups t-test and the results have been shown in the
Table 4. While mean score of achievement pre-test for the prospective teachers in the

experimental group is 8.35, mean score of achievement post test is 32.30. There is a
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significant difference between pre-test and post-test mean scores of the prospective

teachers in the experimental group (p <.05, t =-10.62).
Findings For The Second Sub-Problem

Dependent groups' t-test results concerning the study's second sub-problem that has
been stated as "Is there a significant difference between pre-test and post-test mean
scores of the prospective teachers in the control group?" are shown in the Table 5.

Table 5. Dependent Groups' t-test Results Concerning Achievement Pre-test and Post-
test Scores of Prospective Teachers in the Control Group

Group N X SS t p
21 6.52 3.28
Control 1 2457 974 -8.88 .00

When the data in the Table 5 are examined, mean score of achievement pre-test for the
prospective teachers in the control group is determined as 6.52 and mean score of
achievement post-test is determined as 24.57. So there is a significant difference
statistically between pre and post achievement test mean scores of prospective teachers

in the control group (p< .05, t = -8.88).
Findings For The Third Sub-Problem

Independent groups' t-test results concerning the study's third sub-problem that has been
stated as "Is there a significant difference between the achievement pre-test mean scores
of the prospective teachers in the experimental group and the control group?" are shown
in the Table 6.

Table 6. Independent Groups' t-test Results Concerning Achievement Pre-test Scores of
the Groups

Group N X sS t D
Experiment 23 8.35 423
Control 21 6.52 328 1.59 12

When data in the Table 6 are examined, there has not been found a significant
difference between pre-test mean scores, collected before the application, of prospective

teachers in the experimental and control groups (experimental group = 8.35; control
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group = 6.52). The fact that there has not been a significant statistic difference between
the mean scores of prospective teachers is appropriate in the context of analyzing the

efficacy of applications.
Findings For The Forth Sub-Problem

Independent samples t-test results concerning the study' forth sub-problem are shown in
the Table 7. The sub-problem has been stated as whether there is a significant difference
between experimental group and control group prospective teachers' mean scores of
post achievement test.

Table 7. Independent Groups t-test Results Concerning Groups' Achievement Post-Test
Scores

Group N X SS t P n?

Experiment 23 32.30 8.92

Control 21 2457 974 275 00 .15

When the data in the table 7 are examined, it has been found out that achievement post-
test mean score of prospective teachers in the experimental groups is = 32.30 while
achievement post-test mean score of prospective teachers in the control group is =
24.57. There is a statistical significant difference between achievement test scores,
collected after the study, of prospective teachers in the experimental and control group
(p< .05, t = 2.75). As a result of the tests, the effect size value in the study was
calculated as 12> = .15 in favor of the experimental group. According to Cohen (1988),

this value is interpreted as a large effect.

RESULT and DISCUSSION

Qualitative data have been collected through the use of achievement tests in this study
in which the effect of open questioning-based and confirmatory questioning-based
learning approaches, used in the education of General Physics Laboratory-III course, on
the geometric achievement of prospective teachers is examined. Answers of participant
prospective teachers has been analyzed via statistical analysis methods and following

results are concluded according to the findings obtained.
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First of all, it is investigated in the study whether there is a significant difference
between achievement pre-test mean scores of groups. It is seen that there has not been a
significant difference between achievement pre-test mean scores of experimental group
prospective teachers receiving education through open questioning-based learning
approach and control group prospective teachers receiving education through
confirmatory questioning-based learning approach. Afterwards, achievement post-test
mean scores of prospective teachers in the experimental and control group are compared
and a significant difference has been found between achievement post-test mean scores
in favour of experimental group. Allowing prospective teachers in the experimental
group to live the inquiry process with a student-centered way is thought as a reason for
the significant difference. In line with the open-questioning based learning approach,
prospective teachers have used both scientific process and critical thinking abilities
effectively, worked on a problem using self-determined methods and solved the
problem with processes containing their own research pattern; instead of constantly
repeating and memorizing, which is done in the confirmatory questioning learning
approach (Bell, Smetana & Binns, 2005; Sadeh & Zion, 2009; Zacharia, 2003).
Reaching study results supporting the positive impact of open questioning-based
learning approach on a student's success is possible when the literature is examined. For
instance, the impact of open questioning-based learning on the academic success and
scientific process abilities of the students was examined in the study conducted by Kaya
and Yilmaz (2016). At the end of the study, it was concluded that open questioning-
based learning was effective on development of students' academic success and
scientific process abilities and questioning-based activities were suggested to be
implemented in the science classes. In a study conducted in 2013, Karakuyu, Bilgin ve
Siiriicii studied the effect of questioning-based learning approaches on academic success
and scientific abilities of prospective science teachers in General Physics Laboratory-I.
At the end of the study, it was found out that success of General Physics Laboratory- I
course of the students in the groups in which open-ended and guided study approaches
were applied were higher than the success of the students in the groups in which

constructivist and demonstrative were applied. In the studies of Tatar and Kuru (2006),
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questioning-based learning approach's impact on student's success, scientific process
abilities and attitude towards science was examined. As a result of studies conducted
experientially, it was concluded that questioning-based learning approach had a positive
impact on all the variables. In the studies of Wallace, Tsoi, Calkin and Darley (2003), it
was concluded that participant students preferred open-ended questioning-based
learning instead of classes where traditional confirmatory type laboratory activities were
used. As a result of the study, it was figured out that students understood the purpose of
the experiment better through the use of this learning approach and they got more
attention to laboratory studies. In another study conducted by Orcutt (1997), the impact
of questioning-based science education on student success was researched. In this study
including two experimental and two control groups; nature of the matter, acids and
bases, ecological time units had been taught experimental groups via questioning-based
teaching strategy for seven weeks and traditional teaching methods had been
implemented in the control groups. At the end of the study, it was concluded that the
success of experimental groups' students who had been taught via questioning-based
learning approach was higher than the success of the students in control groups. As a
result of an another study, it was found out that students, in a laboratory where open
questioning-based approached was applied, were able to figure out variables affecting
Newton's cooling experiment better and their academic success increased (Bartholow,
2007). Several domestic studies showed that questioning-based teaching approach
increased students' success especially in science teaching (Akpulluk¢u, 2011;
Babadogan & Giirkan, 2002; Celiks6z, 2012; Erdogan, 2005; Kaya, 2009; Sakar, 2010;
Sen, 2010; Taskoyan, 2008). In the studies of Goksu and Giines (2019), they found that
research inquiry-based laboratory method activities were more effective in increasing
the success of science students in terms of force and motion than the activities prepared
based on the confirmatory laboratory method. The reason for this was that the students
in the experimental group were able to discuss the events in the laboratory during the
activities, share them with their friends, and question the physical event, and they said

that the student reached information more clearly.
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Moving from the findings coming out as a result of the study, it has been concluded that
open questioning-based learning approach has a positive effect on the success of
prospective teachers. When the results of the study are taken into consideration, in this
context, it is suggested that different sample groups are included to the studies and the
approach's effect on students' success in another lessons is examined. Nevertheless,
researching the effect of open questioning-based learning approach on different
variables through another studies is also possible. The use of student-centered
alternative teaching approaches especially for applications implemented to primary and
secondary school students and prospective teachers who are possible to become teacher

of these students are considered to be important.
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GENIS OZET

Arastirmanin Amact

Sorgulamaya Dayali Ogrenme (SDO) yaklasimiyla derslerin islenmesi Ogrencilerin bilimsel
bilginin nasil iiretildigi ve bilim insanlarinin hangi seviyelerden gecerek bu bilgileri iirettigine
iliskin fikir sahibi olmalarina katkida bulunur. SDO yaklasimiyla derslerin islenmesiyle
ogrencilerin fen derslerinde basarilarinin arttigi, bilimsel siire¢ becerilerinin ilerledigi, fene karsi
tutum ve motivasyonlarimin gelistigi bilinmektedir (Bilir, 2015; Demirkwran, 2016). Bu noktadan
hareket ile bu arastirmanin amaci agik sorgulamaya dayali 6grenme yaklasimina ve dogrulayict
sorgulamaya dayali 6grenme yaklagimlarina gére diizenlenen “Genel Fizik Laboratuvari-III”
dersindeki uygulamalarin égretmen adaylarinin akademik basarilarina etkisinin incelenmesidir.

Arastirmanin Yéntemi

Agik sorgulama ve dogrulayici sorgulamaya dayali 6grenme yaklasimlarina gére diizenlenen
laboratuvar uygulamalarimin fen bilgisi ogretmen adaylarimin akademik bagarilarina etkisinin
incelendigi bu arastirmada dn test- son test kontrol gruplu yari deneysel desen kullanilmistir
(Erdogan, 2003, Biiyiikoztiirk, 2008). Katilimcilar, arastirmacunin arastirma problemlerine cevap
bulacagina inandigi kisileri se¢mesine olanak saglayan amagsal ornekleme ile belirlenmistir
(Patton, 2002; Cohen, Manion & Morrison, 2007). Bu kapsamda arastirmamn ¢alisma grubunu,
2018-2019 egitim-6gretim yul giiz doneminde Ankara ilinde bir devlet iiniversitesinin Fen Bilgisi
Ogretmenligi Programi ikinci sinifinda okuyan ve “Genel Fizik Laboratuari III” dersini alan
23 deney, 21'i ise kontrol grubunda olmak iizere toplam 44 ogretmen aday: olusturmaktadir.
Arastirmada veri toplama araci olarak Yildiz (2012) tarafindan gelistirilen “Optik Basar: Testi”
(OBT) kullamilmistir. Uygulamaya baslamadan énce her iki grupta da ilk hafta optik basar testi
on test olarak uygulanmistiv. Daha sonra gruplarda yer alan 6gretmen adaylarina geometrik
optik konularmmin dgretiminde kullanilacak yaklasimlar hakkinda bilgi verilmistir. Uygulama
siireci haftada iki ders saati olmak iizere toplam alti hafta siirmiistiiv. Alti hafta boyunca her iki
grupta da geometrik optik laboratuvar konulart olan 15181n yansimasi ve diizlem aynada goriintii,
kiiresel aynalarda ozel isinlar ve goriintii, merceklerde ozel isinlar ve goriintii, 118in kirllmast ve
kirilma kanunlari, 151k ve renkler ile ilgili deneyler yapilarak siire¢ tamamlanmistir. Son hafta ise
basart testi son test olarak uygulanarak uygulama siireci toplam sekiz haftada sonlandirilmigtir.
Verilerin analizinde SPSS 21 analiz programi kullanimistir. Ogretmen adaylarmin ¢alismada
kullanilan teste verdikleri cevaplarin genel dagilimlarimin belirlenmesinde betimsel istatistik
tekniklerinden yararlamimigtir. Test puanlarina ait merkezi egilim (ortalama ve medyan) ve
merkezi dagilim (standart sapma, varyans, carpiklik ve basikltk) degerleri kaydedilmistir.
Verilerin normal dagilim gosterip gostermedigi Shapiro-Wilk testi ile incelenmistir. Deney ve
kontrol grubu ogretmen adaylarmin grup icerisinde on ve son test puan degisimleri bagiml
gruplar t- testi ile incelenmigstir. Ayrica agik sorgulamaya ve dogrulayict sorgulamaya dayall
o6grenme yaklasimlarina gére diizenlenen laboratuvar ortamlarimin dgretmen adaylarimin
akademik bagarilarina etkisi bagimsiz gruplar t-testi kullanilarak incelenmistir. Arastirmada
kullanilan biitiin test analizlerinde anlamhilik diizeyi .05 olarak alinmustir.
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Arastirmanin Bulgular

Arastirmada oncelikle gruplarin basari testi on test puan ortalamalari arasinda anlamh bir
farklhiik olup olmadigi arastirilmistir. Agik sorgulamaya dayali égrenme yaklasimi ile 6grenim
goren deney grubu ogretmen adaylari ile dogrulayici sorgulamaya dayali 6grenme yaklasimi ile
ogrenim goren kontrol grubu égretmen adaylarmmin basart on test puan ortalamalar: arasinda
anlamh diizeyde bir farkhihk olmadigi goriilmiistiir. Calismada daha sonra deney ve kontrol
grubunda yer alan 6gretmen adaylarimin basar: testi son test puan ortalamalar: karsilastirilmig
ve basari testi son test puan ortalamalar: arasinda deney grubu lehine anlamh bir farklilik
bulunmustur.

Sonug ve Oneriler

Arastirma sonucunda ortaya ¢ikan bulgulardan hareketle, a¢ik sorgulamaya dayali 6grenme
yaklasimimin 6gretmen adaylarinin bagarisi iizerine olumlu yonde etkisi oldugu sonucuna
vardmigtir. Bu durumun nedeninin uygulama stireci igerisinde deney grubunda yer alan égretmen
adaylarmin tamamiyla ogrenci merkezli olarak sorgulama siireglerini yasamalarina firsat
verilmesi oldugu diisiiniilmektedir. Bu kapsamda ¢alismamin  sonuglari g6z  dniinde
bulunduruldugunda, bu konuyla ilgili yapilacak diger arastirmalarda yaklagimin baska derslerde
ogrenci basarisi iizerine etkisinin incelenmesi ve farkll érneklem gruplarimin ¢alismalara dahil
edilmesi oOnerilmektedir. Yine baska arastirmalar ile agik sorgulamaya dayali Ggrenme
yaklasiminin farkh degiskenler iizerine olan etkisinin arastirilmast miimkiindiir. Ozellikle ilk ve
ortadgretim ogrencilerine ve ileride bu 6grencilere 6gretmen olacak ogretmen adaylarina yénelik
yapilan uygulamalarda 6grenci merkezli alternatif 6gretim yaklagimlarn kullanilmasinmin énemli
oldugu diisiiniilmektedir. Genel Fizik Laboratuvari-1Il dersi konularimin etkili bir sekilde
ogretilebilmesi igin derslerde somut ve soyut bir¢ok kavramin yer aldigi etkinliklerde dgrenciler
fiziksel olarak aktif olsalar da bilissel olarak aktif olduklarindan bahsedilemez. SDO’de
ogrencilerin fiziksel olarak aktif olduklart gibi biligsel ola



