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Abstract: The purpose of this study is to examine the impact of the Scratch program on prospective elementary mathematics teachers Technological
Pedagogical Content Knowledge (TPACK), Computational Thinking Skills, and Computing Attitudes. The study involved 73 prospective
elementary mathematics teachers. Among various experimental models, a single-group pretest-posttest experimental design was chosen for this
study. Before and after the Scratch training, the Technological Pedagogical Content Knowledge (TPACK) Scale, the Computational Thinking Skills
Scale and the Computing Attitude Scale were administered to the prospective teachers. The Wilcoxon signed-rank test and the dependent groups t-
test were utilized for data analysis. The study found that the trainin process of the Scratch program had no significant effect on the Computational
Thinking Skills and Computing Attitudes of the prospective teachers. However, it was found that the process had a moderate effect only on the CK
and TPACK sub-dimensions of prospective teachers TPACK development.
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Oz: Bu galigmanin amacy; Scratch programinn ilkégretim matematik dgretmen adaylarinin Teknolojik Pedagojik Alan Bilgileri, Bilgi islemsel
Diisiinme Becerileri ve Bilgisayar Bilimi Tutumlar1 {izerindeki etkisini incelemektir. Calisma 73 ilkogretim matematik Ogretmen aday: ile
yiiriitiilmiistiir. Calismada deneme modellerinden tek grup ontest-sontest zayif deneysel desen tercih edilmistir. Ogretmen adaylarina Scratch
egitimi verilmeden once ve verildikten sonra Teknolojik Pedagojik Alan Bilgisi (TPAB) Olgegi, Bilgi islemsel Diisiinme Becerileri Olcegi ve
Bilgisayar Bilimi Tutum Olgegi uygulanmistir. Verilerin analizi igin Wilcoxon isaretler sirali testi ve bagimh gruplar t - testi kullarulmustir.
Calismanin sonucunda, Scratch programi egitim siirecinin 6gretmen adaylarimin Bilgi Islemsel Diisiinme Becerileri iizerinde ve Bilgisayar Bilimi
Tutumlarinda bir etkisinin olmadig: tespit edilmistir. Siirecin 6gretmen adaylariin Teknolojik Pedagojik Alan Bilgisi (TPAB) gelisimleri tizerine
etkisi ise sadece AB ve TPAB alt boyutlarina orta diizeyde etkisinin oldugu tespit edilmistir.
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1. INTRODUCTION

The world is undergoing rapid change in many aspects, but the most notable change is occurring in the
field of technology. Evolving technology has comprehensive effects on education, as it does in civil life,
the workplace, and at home (Allen & van der Velden, 2012). Especially with the COVID-19 pandemic
period we have experienced in recent years, it has become impossible to think of education and
technology as separate concepts (Mumcu, 2022). The most crucial function of education is to cultivate
human resources equipped with the skills pertinent to the current era (Dogan, 2014). This role of
education also encompasses responding to the educational needs that emerge from the rapid changes and
transformations in science and technology (MEB, 2018). Overcoming the rapid changes of today and
understanding and making sense of the universe is not only a matter of knowing the areas where
technology is used; it also necessitates acquiring and developing skills that aid in adapting to these
changes (Erdogan & Simsek, 2018). In this context, parallel to the swift developments in technology,
educators have made significant progress in making teaching more engaging and easier by successfully
integrating emerging technology into traditional teaching methods (Baki, 2018). This process is associated
with programming. Programming is the process of appropriately designing and correctly writing
sequences of words that enable communication between humans and machines (Eriimit &Berigel, 2018).
In today's world, individuals are expected to possess 21st-century skills such as problem-solving, critical
thinking, analytical thinking, and creativity. One of the most effective methods for developing these skills

is through programming. (Yildiz et al., 2017).

Programming is the process of solving problems using a programming language (Moraiti et al., 2022).
Programming is not only fundamental in computer science but also a cornerstone of today’s and
tomorrow’s education from which all children can benefit at an early age (Kafai & Burke, as cited in
Forster et al., 2018). Programming possesses numerous functions. By learning programming, individuals
can more easily adapt to skills such as systematic thinking, problem-solving, discerning relationships
between events, and creative thinking. Due to its critical characteristics, it becomes important to instill
these skills in children from a young age (Giiltepe, 2018). Programming supports and facilitates the
development of applications that enhance digital technology and mathematical thinking (Calder, 2018).
Appropriate programming languages combined with effective teaching provide alternative support to
mathematics education (Feurzeig et al., 1970) and offer opportunities to enhance mathematical thinking
through the proper use of digital technologies (Mason, 2005). While the importance of programming in
education is evident, the role of teachers and prospective teachers as central figures in this process should
not be overlooked. In this regard, the significance and necessity of training prospective teachers, who are
equipped with the skills required in the information age and who play critical roles in the educational

process, are undeniable (Giileryiiz et al., 2020).

When discussing programming, another concept that is inseparably linked and mutually influential is
computational thinking (Uziimcii & Bay, 2018). Recognized among the 21st-century skills, computational
thinking (Yiikseltiirk & Ucgiil, 2018) is, in its simplest form, defined as using the fundamental concepts of
computer science for problem-solving, designing systems, and understanding human behavior (Wing,
2006, p.33). In today's context, where information technology pervades every field and continually
expands its boundaries, computational thinking is not just a fundamental skill for computer scientists but
is essential for the wider population (Wing, 2006, 2008). From this perspective, it is imperative that
prospective teachers are not excluded from developing computational thinking skills. Thus, one of the
essential skills that must be imparted to prospective teachers is computational thinking (Aydogdu, 2020),
and it is indicated that computational thinking skills can be developed through programming (Wong &
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Cheung, 2020). Additionally, it is noted that programming activities also impact the TPACK development
of prospective teachers (Kim & Lee, 2018). Technological Pedagogical Content Knowledge (TPACK) is a
framework for thinking about the knowledge teachers need to integrate digital technologies as learning
tools in their instructional decision-making (Niess, 2011). The literature also indicates that programming
education affects attitudes toward computer technology (Ertimit, 2020).

Recently, open-source platforms such as Scratch, Google Blockly, and Code.org, which are user-friendly
and supported by numerous visual features, have been developed to facilitate programming and guide
and encourage individuals new to learning programming (Aytekin et al., 2018). The fact that users do not
need to compile their code or verify the syntax makes these block-based programming tools easier to
learn (Holl, 2016). The development of these user-friendly programming tools also provides educators
with opportunities to use these programs for teaching mathematics (Germia & Panorkou, 2020).

The Scratch programming tool, in addition to being more user-friendly than older programming
languages in terms of adaptability to educational curricula (Shin & Park, 2014), offers future teachers the
ease of use in teaching applications as an accessible programming tool (Gabriele et al., 2019).
Furthermore, Scratch provides educators with the opportunity to design activities, presentations, games,
and animations for use in various fields. The versatility of Scratch for use in subjects beyond coding
attracts students' interest and integrates into subjects that are less appealing or challenging, thereby
making these subjects more engaging (Aytekin et al., 2018).

In our country, there has been a noticeable increase in recent years in studies conducted using Scratch, a
block-based programming tool. In studies carried out with prospective teachers, it is often observed that
candidates specializing in computer and instructional technologies are predominantly chosen as the
study group. These studies have examined prospective teachers '
programming (Arslan & Akgelik, 2019), their motivation and success (Erol, 2015), and their experiences
and opinions (Geng & Karakus, 2011). In studies conducted with prospective mathematics teachers, it has

been noted that they have used the Scratch program to create educational games, technology-based

attitudes and perceptions towards

mathematical stories, etc., and the developed materials have been analyzed. The research also explores
how the process contributes to their professional development, and their awareness of digital
mathematics games (Avcu, 2023; Giinbas, 2020; Yildiz Durak & Karaoglan Yilmaz, 2019). However, it can
be said that studies on the use of Scratch in mathematics education are not sufficient (Biiyiikkarci, 2019).
The limited number of studies conducted with prospective mathematics teachers using the Scratch
program and the limited impact of Scratch training on these prospective mathematics teachers are among
the reasons for choosing this study. Additionally, the fact that the study coincided with the COVID-19
pandemic allows for an evaluation of the study in the context of distance education.

Purpose of the research

The purpose of this research is to examine the impact of Scratch program training on the Technological
Pedagogical Content Knowledge, Computational Thinking Skills, and Computing Attitudes of
prospective elementary mathematics teachers. In this context, the impact of the Scratch program
education process on prospective teachers' Technological Pedagogical Content Knowledge (TPACK) and
its seven sub-dimensions (technological knowledge, content knowledge, pedagogical knowledge,
pedagogical content knowledge, technological content knowledge, technological pedagogical knowledge,
and technological pedagogical content knowledge) will be evaluated. Additionally, its impact on
computational thinking skills and its five sub-dimensions (creativity, collaboration, critical thinking,
algorithmic thinking, and problem-solving) and attitudes towards computing attitudes will also be
assessed.
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In line with this objective, the sub-problems of the research are as follows:

1.Does Scratch have an effect on the Technological Pedagogical Content Knowledge of prospective
elementary mathematics teachers?

2.Does Scratch have an effect on the Computational Thinking Skills of prospective elementary
mathematics teachers?

3.Does Scratch have an effect on the Computing Attitudes of prospective elementary mathematics
teachers?

2. METHOD
2.1. Research design

In this research, a single group pretest-posttest design, a methodology within the experimental research
framework, was utilized. Creswell (2003) describes this design as administering a pretest measurement to
a group, followed by the experimental treatment, and concluding with a posttest measurement. This
design facilitates the assessment of the experimental intervention's impact on a singular cohort. It
involves the acquisition of data pertaining to the dependent variable from the same cohort, employing
identical evaluative instruments, both prior to and subsequent to the intervention (Biiyiikoztiirk et al.,
2020).

2.2. Study group

The study group of this research comprised 73 prospective teachers enrolled in the Algorithm and
Programming course during the fourth semester (second year) of the Primary Education Mathematics
Teaching Undergraduate Program at a state university. Initially, the prospective teachers were informed
about the study. Subsequently, out of the 75 prospective teachers registered for the course, 2 who were
absent were excluded from the research. The study was then conducted and completed with the
remaining 73 prospective teachers who volunteered to participate.

2.3. Data collection tools

In this study, prospective elementary mathematics teachers were administered the Technological
Pedagogical Content Knowledge (TPACK) Scale, Computational Thinking Skills Scale, and Computing
Attitude Scale before and after the Scratch program training provided within the scope of the Algorithm
and Programming course. The study aimed to evaluate the impact of the training delivered within the
course on the prospective teachers.

2.3.1. Technological Pedagogical Content Knowledge (TPACK) Scale: Developed by Cetin and Erdogan (2018),
this scale is designed to measure the TPACK competencies of prospective elementary mathematics
teachers. It is a 5-point Likert-type scale consisting of 79 items. The scale comprises seven dimensions:
Technological Knowledge (TK), Content Knowledge (CK), Pedagogical Knowledge (PK), Pedagogical
Content Knowledge (PCK), Technological Content Knowledge (TCK), Technological Pedagogical
Knowledge (TPK), and Technological Pedagogical Content Knowledge (TPACK). The number of items in
each dimension and the internal consistency coefficients calculated by the researchers are as follows: TK
dimension contains 16 items with an internal consistency coefficient of ,91; CK dimension has 5 items
with a coefficient of ,83; PK dimension includes 8 items with a coefficient of ,91; PCK dimension
comprises 19 items with a coefficient of ,97; TCK dimension has 8 items with a coefficient of .85; TPK
dimension includes 10 items with a coefficient of ,91; and TPACK dimension contains 13 items with a
coefficient of ,94. The overall internal consistency coefficient for the scale is ,98. In this study, the
Cronbach's alpha reliability coefficient for the TPACK scale was found to be 0,97 for the pretest and 0,98
for the posttest.

2.3.2. Computational Thinking Skills Scale: Developed by Korkmaz et al. (2017), this scale is designed to
measure the computational thinking skills of university students. It is a 5-point Likert-type scale ranging
from "most negative” to "most positive," consisting of 29 items. The scale encompasses five factors:
creativity, collaboration, critical thinking, algorithmic thinking, and problem-solving. The creativity factor

—
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includes 8 items with an internal consistency coefficient of 0,843. The collaboration factor comprises 4
items with a coefficient of 0,865. The critical thinking factor contains 5 items with a coefficient of 0,784.
The algorithmic thinking factor consists of 6 items with a coefficient of 0,869. The problem-solving factor
includes 6 items with a coefficient of 0,727. The overall internal consistency coefficient for the scale is
0,822 (Korkmaz et al, 2015). In this study, the Cronbach's alpha reliability coefficient for the
Computational Thinking Skills Scale was found to be 0.91 for the pretest and 0.93 for the posttest.

2.3.3. Computing Attitude Scale: The Computing Attitude Scale, developed by Yadav et al. (2014), is a
measure consisting of 21 Likert-type items across five sub-dimensions. The scale includes levels of
agreement ranging from 'strongly agree' to 'strongly disagree'. The reliability of the scale was found to be
a = 0.76. The scale was adapted into Turkish by Turan (2022) after obtaining the necessary permissions
from the original researchers. During the Turkish adaptation of the scale, both exploratory and
confirmatory factor analyses were conducted, confirming the scale's unidimensional structure with 19
items. The reliability of the scale was assessed using the Cronbach's Alpha coefficient. The 19-item scale
achieved a high reliability with a Cronbach's Alpha coefficient of 0,890. In this study, the Cronbach's
alpha reliability coefficient for the Computing Attitude Scale was found to be 0,88 for the pretest and 0,89
for the posttest.

2.4. Procedure

The research was conducted as part of the "Algorithm and Programming" course taken by prospective
elementary mathematics teachers during the spring semester. The course, scheduled for two hours per
week, was taught to prospective elementary mathematics teachers in two separate sections using the
same content and methodology. The semester spanned 15 weeks, but due to a week-long break for
Ramadan, the course activities were carried out over 14 weeks. The study was conducted synchronously
via the university's distance education system due to the COVID-19 pandemic. This synchronous
educational approach facilitated an interactive process with the prospective teachers.

In the first week, scales were prepared on Google Forms and sent to the prospective elementary
mathematics teachers for the pretest application. Each of the distributed scales was completed by the
prospective teachers. In the second and third weeks, examples of algorithm design and flowcharts were
presented. In the fourth week, information about computational thinking concepts was provided.
Starting from the fifth week, instruction on the Scratch programming began. In the week when the
introduction to the Scratch 3.0 program commenced, in addition to the live lesson presentations, the
researcher conducted video recordings outside of class hours, showcasing the features of the Scratch
program. These instructional videos, recorded by the researcher, were uploaded to the researcher's
personal YouTube channel, and the links to these videos were shared with the prospective elementary
mathematics teachers via the distance education system. Following the distribution of the video links, the
prospective elementary mathematics teachers were informed through both the distance education system
and a WhatsApp group, and they were encouraged to watch the video content before the next live class
session. Any queries about the content of the videos were addressed during live class sessions, where the
prospective elementary mathematics teachers could ask the researcher questions to clarify their
understanding of the Scratch 3.0 program.

Starting from the eighth week, the prospective teachers began preparing Scratch projects appropriate for
the learning outcomes specified in the 2018 Mathematics Teaching Program (Middle School Grades 5, 6,
7, and 8), starting from the 5th-grade level and subsequently progressing to the 6th, 7th, and 8th grades.
Prospective teachers were allowed to develop their Scratch projects in various genres such as stories,
animations, or games, without any restrictions imposed. The Scratch projects, created by the prospective
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teachers based on different learning outcomes, were uploaded to designated studios, enabling them to
view, evaluate, and comment on projects prepared with various learning outcomes and develop ideas for
projects for the next grade level.

From the 13th week onwards, lesson plans integrated with the Scratch program, aligned with the learning
outcomes in the 2018 Mathematics Teaching Program (Middle School Grades 5, 6, 7, and 8), were
presented to the prospective teachers. In the preparation of the plan presented to prospective teachers,
the Ministry of National Education's Directive on the Planned Execution of Educational and Instructional
Activities (MEB, 2003) and relevant literature were utilized. When preparing the lesson plan, the
following formal elements were included: grade level, learning area, learning outcomes, possible
duration, and the methods-techniques to be used. In the introduction section, attention and motivation
suitable for the students' readiness level, assessment of students' prerequisite knowledge, presentation of
the learning outcomes, and transition to the application part were included. The development section
was designed to incorporate cues, feedback correction, reinforcement, and reasoning. The assessment and
evaluation sections were designed to answer the question "What have we learned?" (MEB, 2003; Baykul,
1998; Sonmez, 2012).

At the end of the 14-week course period, the prospective teachers were asked to prepare and upload to
the distance education system, within two weeks, lesson plans integrated with the Scratch program,
suitable for the grade level and learning outcomes they had chosen from the 2018 Mathematics Teaching
Program. At the end of the course, the scales initially administered as a pretest were resent to the
prospective teachers for the posttest, and each of the distributed scales was again completed by the
prospective teachers.

2.5. Data analysis

A single-group pretest-posttest experimental design was used from the trial models. In the research, the
normal distribution of the scores obtained by prospective teachers from the Computing Attitude Scale,
Technological Pedagogical Content Knowledge (TPACK) Scale, and Computational Thinking Skills Scale
was examined to test their compliance with parametric test assumptions. Given that the sample size
exceeded 50, the Kolmogorov-Smirnov test was utilized to evaluate the suitability of the data for a
normal distribution (Biiyiikoztiirk, 2012).

The results of the Kolmogorov-Smirnov test for the scales administered are presented in Tablel.

Table 1.
Prospective Teachers Pretest and Posttest Scores From Scales and the Results of Normality Tests.

Kolmogorov — Smirnov

Statistics sd P
Computing Attitude Scale Pretest-Posttest ,122 73 ,009
TPACK Scale Pretest-Posttest ,079 73 ,20
Computational Thinking Skills Pretest-Posttest ,067 73 ,20

*p<,05

Upon examining Table 1, it was observed that the significance level for the differences in pretest and
posttest scores of the Computing Attitude Scale was below ,05 (p = ,009), indicating a non-normal
distribution of the data. Consequently, the use of non-parametric statistical techniques was deemed
appropriate. The Wilcoxon signed-rank test, a nonparametric test, was utilized to determine the
difference in mean scores obtained from the scale. Conversely, for the TPACK Scale and Computational
Thinking Skills Scale, the significance level was above ,05 (p =,20), suggesting a normal distribution of
the data. Therefore, the application of parametric statistical techniques was decided upon. To ascertain
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the difference in mean scores derived from these scales, the dependent groups t-test, a parametric test,
was utilized.

Effect size is another statistical consideration in interpreting hypothesis test results when comparing
mean scores. One of the statistics for effect size is the eta-squared (n?) correlation coefficient. Eta-
squared, which does not require the assumption of linearity between variables, indicates the extent to
which the independent variable influences the dependent variable. It is also referred to as effect size,
demonstrating the proportion of the total variance in the dependent variable explained by the
independent variable or factor (Biiyiikoztiirk, 2012).

In the conducted research, to calculate the effect size in the knowledge types where a significant
difference was observed between pretest and posttest scores, the eta-squared (n?) coefficient was
computed. The eta-squared coefficient ranges between 0 and 1 and is interpreted as a "small" effect at
,01, a "medium" effect at ,06, and a "large" effect at ,14. The eta-squared effect size statistic for the related
t-test is calculated using the following formula (Biiytikoztiirk, 2012; Pallant, 2001).

The formula for calculating the eta-squared (1?) for the dependent groups t-test is:

,

TNt

3. FINDINGS

Findings on the impact of Scratch on prospective elementary mathematics teachers “Technological
Pedagogical Content Knowledge”

The responses of 73 prospective teachers to the Technological Pedagogical Content Knowledge Scale
were analyzed at the beginning of the research process during the pretest and at the end during the
posttest. To determine the difference between the mean scores obtained from the scale, the dependent
groups t-test, a parametric test, was utilized. The t-test results, examining whether there was a
significant difference in the Technological Pedagogical Content Knowledge of the prospective teachers
at the beginning and end of the study, are presented in Table 2.

Table 2.

Results of the T-Test for Dependent Groups Regarding Pre-Test and Post-Test Scores of TPACK

Measurement N X S sd t p

Pretest 73 319,16 37,20

Posttest 73 328,50 37,87 72 1,38 7
*p<,05

Upon examining Table 2, it is observed that there is no significant difference between the pretest and
posttest mean scores of prospective teachers on the Technological Pedagogical Content Knowledge
(TPACK) scale (tr» =-1,38, p >,05). The results of the dependent groups t-test for the sub-dimensions of
the TPACK scale are presented in Table 3.
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Table 3.
Results of the T-Test For Dependent Groups Related to Pretest and Posttest Scores of the Sub-
Dimensions of the TPACK

Dimensions Measurement N X S sd t p n’
TK Pretest 73 63,90 8,59 7 85 0,395 .
Posttest 73 65,21 8,90
CK Pretest 73 18,75 3,57 7 2,37 020% 0,084
Posttest 73 20,19 3,15
PK Pretest 73 33,54 4,48 7 55 582 .
Posttest 73 33,97 4,13
PCK Pretest 73 81,69 8,97 7 63 526 )
Posttest 73 82,76 9,61
TCK Pretest 73 32,28 4,19 7 115 252 .
Posttest 73 33,13 4,18
TPK Pretest 73 40,53 6,02 7 1,24 218 )
Posttest 73 41,75 5,37
Pretest 73 48,43 8,51
’ g 72 -2,18 ,032% 0,062
TPACK Posttest 73 51,46 7,78
*p<,05

Upon reviewing Table 3, the results of the dependent groups t-test for the differences in pretest-posttest
mean scores indicate that there is a significant difference in the Content Knowledge (CK) sub-dimension
(ten = -2,73, p < ,05) and the Technological Pedagogical Content Knowledge (TPACK) sub-dimension
(ten = -2,18, p < ,05) of the TPACK scale. However, no significant differences were observed in the
pretest-posttest mean scores for the Technological Knowledge (TK) sub-dimension (t2 = -,85, p > ,05),
Pedagogical Knowledge (PK) sub-dimension (tw2) = -,55, p >,05), Pedagogical Content Knowledge (PCK)
sub-dimension (tr2 = -,63, p > ,05), Technological Content Knowledge (TCK) sub-dimension (t¢2) =-1,15,
p > ,05), and Technological Pedagogical Knowledge (TPK) sub-dimension (tz2 = -1,24, p > ,05). This
finding suggests that learning Scratch, a block-based programming tool, positively impacts the CK and
TPACK sub-dimensions of prospective teachers.

For the dependent groups t-test, the eta-squared (n?) values were calculated as CK > 0,084 and TPACK >
0,062. These results indicate that the integration process of Scratch had a moderate effect on the only CK
and TPACK sub-dimensions of the prospective teachers.

Findings on the impact of Scratch on prospective elementary mathematics teachers “Computational
Thinking Skills”

The responses of 73 prospective teachers to the Computational Thinking Skills Scale were analyzed at
the beginning of the research process during the pretest and at the end during the posttest. To
determine the difference between the mean scores obtained from the scale, the dependent groups t-test,
a parametric test, was utilized. The t-test results, examining whether there was a significant difference
in the computational thinking skills of the prospective teachers at the beginning and end of the study,
are presented in Table 4.
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Table 4.
Results of the T-Test for Dependent Groups Related to Pretest and Posttest Scores of Computational
Thinking Skills

Measurement N X S sd t P

Pretest 73 115,86 12,65

Posttest 73 117,43 14,40 72 -75 ,451
*p<,05

Upon reviewing Table 4, it is observed that there is no significant difference between the pretest and
posttest mean scores of prospective teachers on the Computational Thinking Skills Scale (t¢2) = -,75, p >
,05). The results of the dependent groups t-test for the sub-dimensions of the Computational Thinking
Skills Scale are presented in Table 5.

Table 5.
Results of the T-Test for Dependent Groups Related to Pretest and Posttest Scores of the Sub-
Dimensions of the Computational Thinking Skills Scale

Dimensions Measurement N X s sd t P

N Pretest 73 33,32 3,37 79 _87 38
Creativity Posttest 73 33,84 3,99

Algorl'thmlc Pretest 73 23,53 3,35 7 97 33
Thinking Posttest 73 24,06 3,80
Pretest 73 15,93 3,22

i ’ ’ 72 47 ,63
Collaboration 1, ' est 73 15,68 3,27

Cr1.t1ce.11 Pretest 73 18,71 3,17 7 1,57 12
Thinking Posttest 73 19,47 3,14

Prob.lem Pretest 73 24,35 3,88 7 00 99
Solving Posttest 73 24,35 4,05

*p<,05

According to the results of the dependent groups t-test for the difference in pretest-posttest mean
scores, there is no significant increase in any of the sub-dimensions of the Computational Thinking
Skills Scale for prospective teachers at the end of the research process.

Upon examining Table 5, it is observed that there is no significant difference in the pretest-posttest
mean scores for the sub-dimensions of the Computational Thinking Skills Scale: creativity (tz» =-,87, p >
,05), algorithmic thinking (tz2 = -,97, p > ,05), collaboration (tr2 = ,47, p > ,05), critical thinking (to2) = -
1,57, p > ,05), and problem-solving (tw2 = ,00, p > ,05). This finding suggests that learning Scratch, a
block-based programming tool, does not have an impact on the computational thinking skills of
prospective teachers.

Findings on the impact of Scratch on prospective elementary mathematics teachers “Computing
Attitudes”

The responses of 73 prospective teachers to the Computing Attitude Scale were analyzed at the
beginning of the research process during the pretest and at the end during the posttest. To determine
the difference between the mean scores obtained from the scale, the Wilcoxon signed-rank test, a
nonparametric test, was utilized. The Wilcoxon signed-rank test results, examining whether there was a
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significant difference in the attitudes towards computing of the prospective teachers at the beginning
and end of the study, are presented in Table 6.

Table 6.
Results of the Wilcoxon Signed-Rank Test on the Computing Attitude Scale Scores of Prospective
Teachers at the Beginning and End of the Study

Posttest-Pretest N Mean rank Sum of ranks z P
Measurement

Negative Rank 36 27,64 995,00

Positive Rank 32 42,22 1351,00 1,08 27
Ties 5

Upon examining Table 6, it is observed that there is no significant difference between the pretest and
posttest scores of the prospective teachers on the Computing Attitude Scale (z = 1,08; p > ,05). This
finding suggests that learning Scratch, a block-based programming tool, does not have an impact on the
attitudes of prospective teachers towards computing.

4. DISCUSSION and CONCLUSION

The effect of Scratch on the development of prospective teachers Technological Pedagogical Content
Knowledge (TPACK) in relation to the first sub-problem of the research was assessed using the TPACK
scale, administered at the beginning (pretest) and end (posttest) of the educational process. When
comparing the scores obtained from the overall scale and its sub-dimensions, no significant difference
was found in the overall scores; however, significant differences emerged in only the Content
Knowledge (CK) and Technological Pedagogical Content Knowledge (TPACK) sub-dimensions. To
determine which of these two sub-dimensions exhibited the greatest effect, the eta-squared (n?) values
for both were examined; it was observed that both CK (0.084) and TPACK (0.062) sub-dimensions had a
moderate effect size.

Content Knowledge is defined as the knowledge about the subject matter that is to be learned or taught
(Mishra & Koehler, 2006). Therefore, it is anticipated that prospective teachers must possess sufficient
content knowledge related to the selected topic or learning outcome to effectively develop Scratch
projects aligned with these chosen objectives. In this context, it can be asserted that the process of
conducting research on the content knowledge related to the selected topic or learning outcome,
identifying and addressing any gaps, and integrating mathematical concepts and information with the
Scratch program while developing Scratch projects and preparing lesson plans, contributes to the
development of Content Knowledge.

Pedagogical Knowledge pertains to the processes and practices of teaching and learning, encompassing
knowledge about student learning, classroom management, lesson plan development and
implementation, and student assessment (Mishra & Koehler, 2006). A teacher equipped with this
knowledge understands how students learn, how to measure and evaluate learning outcomes, and
effective classroom communication techniques (Cetin & Erdogan, 2018). The lack of a significant
difference in the Pedagogical Knowledge dimension is thought to be due to the prospective teachers
being second-year students, which implies limited pedagogical knowledge. Additionally, the inability
to implement the projects and lesson plans developed post-training during the research process in a
classroom setting, due to the COVID-19 pandemic, and the lack of practical experience in this regard,
are considered contributing factors to the absence of significant improvement in Pedagogical
Knowledge.

Pedagogical Content Knowledge involves understanding which teaching approaches are suitable for
specific content and how elements of content can be organized for more effective instruction (Mishra &
Koehler, 2006). In the Undergraduate Program for Primary Mathematics Teaching, courses directly
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related to pedagogical content knowledge, such as Teaching of Numbers, Geometry and Measurement
Instruction, Algebra Teaching, Probability and Statistics Teaching, and Assessment and Evaluation in
Education, are covered at the third-year level (V and VI semesters) (YOK, 2018). Therefore, the absence
of a significant difference in the Pedagogical Content Knowledge sub-dimension of the scale can be
attributed to the fact that the prospective teachers are still in their second year (IV semester) and have
not yet taken courses related to the instruction of their subject matter, nor have they experienced
classroom teaching. This lack of experience is considered a contributing factor to the observed result.

It has been observed that there is no significant difference in the Technological Knowledge (TK),
Technological Content Knowledge (TCK), and Technological Pedagogical Knowledge (TPK) sub-
dimensions of the TPACK scale. Technological Knowledge refers to the knowledge and skills teachers
need to have in using technology (Cetin & Erdogan, 2018). In addition, the fact that there was no
significant difference in these three sub-dimensions may be due to the fact that TB is strongly related to
TCK and TPK and thus affects their development (Kim & Lee, 2018). It can be assumed that pre-service
teachers have taken courses such as Information Technologies, Instructional Technologies, Computer
Assisted Mathematics Teaching before taking the Programming and Algorithm course in which they
are included within the scope of the research, so they have prior knowledge about using technology. In
the literature, block-based visual programming tools are noted for providing an easy-to-use editing
interface to promote programming learning for novice students of various ages (Holl, 2016; Hu et al.,
2021). These reasons are thought to contribute to the lack of significant difference in the Technological
Knowledge sub-dimension. It is stated that prospective teachers often struggle with learning
programming initially, and this difficulty can hinder their development of technological knowledge
(Kim & Lee, 2018). It is likely that the prospective teachers in this study also lack experience in
programming, which may affect their technological knowledge development. Conducting pilot
applications not included in this study could provide prospective teachers with extended experience
using programming tools, potentially reducing the difficulties they face in learning programming.
Consequently, this could support their development of technological knowledge.

Technological Pedagogical Knowledge involves understanding how teaching will change in the
expected direction as a result of using specific technologies (Mishra & Koehler, 2006). Considering that
the prospective teachers learned and applied the subject within a relatively short period of one
semester, it is believed that the lack of experience contributed to the absence of significant difference in
the Technological Pedagogical Knowledge sub-dimension. Similarly, Tatl1 et al. (2016) in their study
attribute the lower scores in the Technological Pedagogical Knowledge sub-dimension compared to
other dimensions to a lack of experience. Technological Content Knowledge (TCK), which refers to the
knowledge about the relationship between technology and course content (Mishra & Koehler, 2006),
also showed no significant difference in this sub-dimension. Kim and Lee (2018) state that the problems
arising from using programming in subject matter and curriculum during the process of designing
programming-based courses can hinder the development of technological content knowledge (TCK). To
overcome these issues, it is necessary to analyze TPACK examples based on programming. In this
context, the process of integrating Scratch into lesson plans, which started in the 13th week and lasted
for 3 weeks, may not have been sufficient to develop the technological content knowledge of
prospective teachers. It is considered beneficial to conduct a detailed examination of the curriculum and
discuss how programming (Scratch) can be integrated into the subject matter and curriculum with
prospective teachers over a longer period, providing examples.

However, a significant difference was observed in the Technological Pedagogical Content Knowledge
(TPACK) sub-dimension of the scale. TPACK is a form of knowledge that transcends the three
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components of content, pedagogy, and technology (Mishra & Koehler, 2006). Giinbas (2020) stated that
prospective teachers are predominantly trained using traditional methods throughout their education
and have limited opportunities to use educational technology tools. In this context, in a study
conducted with prospective mathematics teachers using the Scratch program, it was concluded that the
process aided in the development of their TPACK. As indicated in the literature, Yildiz Durak and
Karaoglan Yilmaz (2019) investigated the educational digital game designs in the Scratch program and
the perspectives of prospective mathematics teachers towards mathematics teaching. Their study
concluded that the process of designing digital games enhanced the prospective teachers' technological
proficiency, pedagogical development, and content knowledge. This outcome aligns with the findings
of Giinbas (2020). Therefore, it can be stated that the use of Scratch, given appropriate educational
opportunities, has the potential to enhance the technological pedagogical content knowledge of
prospective mathematics teachers.

The impact of Scratch on prospective teachers Computational Thinking Skills, in relation to the second
sub-problem of the research, was assessed using the “Computational Thinking Skills Scale”
administered at the beginning (pretest) and end (posttest) of the educational process. When comparing
the scores obtained from the overall scale and its sub-dimensions, no significant difference was found
between the scores. In the literature, a similar study conducted by Aydogdu (2020) titled “The Effect of
Block-Based Programming Activities on Pre-Service Teachers’ Self-Efficacy Perceptions and
Computational Thinking Skills” found that block-based programming activities did not have an impact
on the computational thinking skills of prospective teachers. The study suggested that this result might
be due to the prospective teachers ' average scores being above the midpoint of the scale even before the
intervention. Similarly, in this research, it was observed that the initial average scores of the prospective
teachers on the scale were above the midpoint of the computational thinking skills scale. As evaluated
in Aydogdu’s (2020) study, the pre-intervention average scores of the prospective teachers being above
the midpoint of the scale is considered to be the reason why no significant difference was found
between the scores obtained from the overall scale and its sub-dimensions.

Contrary to the findings of this research, there are studies indicating that block-based programming
enhances computational thinking skills (Ceylan, 2020; Kim et al.,, 2012; Papadakis & Kalogiannakis,
2019; Rodriguez-Martinez et al., 2020; Yiinkiil et al., 2019). Additionally, the literature includes research
suggesting that programming instruction is among the approaches used to develop computational
thinking skills (Alsancak Sarikaya, 2019), and that programming skills contribute to the development of
critical thinking, algorithmic thinking, problem-solving, and creativity (Akcay & Coklar, 2016).

The impact of Scratch on prospective teachers’ attitudes towards computing, in relation to the third sub-
problem of the research, was assessed using the “Computing Attitude Scale” administered at the
beginning (pretest) and end (posttest) of the educational process. Upon comparing the scores obtained
from the scale, it was concluded that there was no significant difference in the attitudes towards
computing. Koseoglu et al. (2007), in their study conducted over 10 weeks with biology prospective
teachers, concluded that a computer course did not positively affect the candidates' attitudes towards
computers. They attributed this outcome to the course duration being insufficient for developing
attitudes. Similarly, in this research, it can be considered that the duration of the training and practices
conducted over a semester may not have been sufficient to develop positive attitudes towards computer
science among prospective teachers. Akgay and Coklar (2016) suggest that programming skills, being
production-centered, can yield positive outcomes through the motivation derived from production.
Another possible reason for the lack of significant change in prospective teachers ' attitudes towards
computer science could be that the process was not sufficient to develop programming skills.

While the research didn't find a positive impact of Scratch, a block-based programming tool, on
attitudes towards computer science, other studies have shown positive effects of physical
programming. For instance, Theodoropoulos et al. (2018) reported that students' positive attitudes
towards computer science improved after a 10-week study involving Arduino robotics activities. Cogar

—
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(2013) also highlighted that individuals with strong programming skills tend to have a more positive
attitude towards computer science (cited in Ak¢ay & Coklar, 2016). Furthermore, Khoja et al. (2012), in a
4-week educational camp with 30 female students in grades 7 and 8, observed an increase in interest
and attitudes towards computer science among students after receiving training in various topics,
including computer science introduction, Lego Mindstorms, Alice programming, and hardware. Eriimit
(2020) conducted a study with sixth grade students using Scratch and concluded that the process
supported the development of positive attitudes towards computer technology. In this study conducted
with pre-service teachers, it can be thought that the reason why there is no effect on the attitude
towards computing may also be due to the age factor.

As a result, in today's era where traditional teaching methods are being abandoned, the impact of
changes and transformations in instructional technologies on various emerging learning and teaching
approaches, and their effects on educational processes, is inevitable (Mumcu, 2022). Teachers are seen
as the most critical stakeholders in the utilization of many innovations in the field of education within
learning and teaching processes (Admiraal et al., 2017). The success of potential changes in the
education system is directly related to teachers being open to innovations and adapting to gain
necessary skills (Fullan, 1991). Moreover, the successful use of technology in the learning-teaching
process is also related to teachers' acceptance of technology and their intention to use it (Admiraal et al.,
2017). In this study conducted with prospective teachers, who will be the future educators, it was
observed that the Scratch program training process did not have an impact on the computational
thinking skills and attitudes towards computing of the prospective teachers. However, the process was
found to have a moderate effect only on the CK and TPACK sub-dimensions of their technological
pedagogical content knowledge (TPACK) development.

Moreover, the frequent inclusion of concepts such as algorithms, flowcharts, programming, and coding
in the 2024 middle school mathematics curriculum demonstrates efforts to integrate programming into
the curriculum. In this context, conducting studies using different programming tools, in addition to the
Scratch programming tool used in this study, will be beneficial for prospective teachers who will be the
future implementers of the curriculum.
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GENISLETILMIS OZET
1. GIRIS

Diinya bir¢ok yonden hizli bir degim icerisindedir fakat en belirgin degisim teknoloji alaninda
yasanmaktadir. Degisen teknoloji ise, sivil hayatta, is yerinde, evde oldugu gibi egitim {izerinde de
kapsamli etkilere sahiptir (Allen & van der Velden, 2012). Ozellikle son yillarda yasadigimiz COVID 19
salgin donemi ile birlikte artik egitim ve teknoloji kavramlarini ayri ayri diisiinmek olanaksiz hale
gelmistir (Mumecu, 2022). Giintimiizde yasanan hizli degisimlerin {istesinden gelip evreni tanimak ve
anlamlandirmak, sadece teknolojinin kullanildig1 alanlar1 bilmekle degil; ayni1 zamanda bu degisimlere
uyum saglamaya yardimci olacak becerilerin kazanilmasi ve gelistirilmesini de gerekli kilmaktadir
(Erdogan ve Simsek, 2018). Bu anlamda teknolojideki hizli gelismelere paralel olarak egitimciler, gelisen
teknolojiyi geleneksel 6gretim yontemlerine basarili bir sekilde entegre ederek 6gretimi daha cazip kilma
ve kolaylastirma baglaminda onemli ilerlemeler saglamislardir (Baki, 2018). Giiniimiizde bireylerden
problem ¢6zme, elestirel diisiinme, analitik diistinme, yaraticilik gibi 21.yy becerilerine sahip olmasi
beklenmektedir ve bu becerilerin gelistirilmesinin en etkili yontemlerinden biri de programlamadir
(Y1ldiz vd., 2017). Programlama bir¢ok fonksiyona sahiptir. Programlama 6grenerek insan, sistematik
diistinme, problem ¢ozebilme, olaylar arasindaki iligkileri gorebilme, yaratic1 diisiinebilme gibi becerilere
de daha kolay uyum saglar. Kritik Ozelliklerinden dolay1, bu becerilerin kiigiik yaslardan itibaren
¢ocuklara kazandirilmasi énem kazanmaktadir (Giiltepe, 2018). S6z konusu programlama olunca bu
kavramdan ayr1 olarak diistiniilmeyen ve birbirini etkileyen diger bir kavram da bilgi islemsel diisiinme
becerisidir (Uziimcii ve Bay, 2018). Bilisim teknolojisinin her alan:i kusattig1 ve sinirlarini her gegen giin
genislettigi giiniimiiz kosullarinda bilgi islemsel diisiinme sadece bilgisayar bilimcileri i¢in degil genis
kitleler icin gerekli olan temel bir beceridir (Wing, 2006, 2008). Bu agidan 6gretmen adaylarmnin bilgi
islemsel diistinme becerisinden uzak kalmasi s6z konusu olmamalidir. Bu haliyle 6gretmen adaylarina
kazandirilmas: gereken becerilerden biri de bilgi islemsel diisiinme becerisidir (Aydogdu, 2020) ve
programlama yoluyla bilgi islemsel diisiinme becerisinin gelistirilebilecegi belirtilmektedir (Wong &
Cheung, 2020). Ayrica programlama faaliyetlerinin 6gretmen adaylarinin Teknolojik Pedagojik Alan
Bilgisi (TPAB) gelisimleri {izerinde de etkisinin oldugu belirtilmektedir (Kim & Lee, 2018). Teknolojik
pedagojik alan bilgisi (TPAB), 6gretmenlerin dijital teknolojileri 6grenme araglar1 olarak entegre etme
konusunda Ogretimsel kararlar vermek icin ihtiya¢ duyduklar: bilgi hakkinda diistinmeye yonelik bir
gercevedir (Niess, 2011). Programlama egitiminin bilgisayar teknolojisine yonelik tutum {izerinde de
etkisinin oldugu literatiirde yer almaktadir (Eriimit, 2020). Son zamanlarda programlama yapabilmeyi
kolaylastiran, kullanici dostu ve bircok gorsel Ozellikler ile desteklenen Scratch, Google Blockly ve
Code.org gibi acik kaynak platformlar programlama ogrenmeye yeni baslayan bireylere kilavuzluk
etmek ve cesaretlendirmek i¢in gelistirilmistir (Aytekin vd., 2018).

Aragtirmanin amaci Scratch programi egitiminin ilkogretim matematik 6gretmen adaylarinin teknolojik
pedagojik alan bilgileri, bilgi islemsel diisiinme becerileri ve bilgisayar bilimi tutumlari tizerine etkisini
incelemektir.

2. YONTEM

Arastirmada deneme modellerinden tek grup Ontest-sontest deneysel desen kullanilmigtir. Arastirmanin
calisma grubunu bir devlet {iniversitenin Ilkdgretim Matematik Ogretmenligi Lisans Programui IV.
Yariyilinda (2. Smif) 6grenim goren Algoritma ve Programlama dersine kayith 73 6gretmen adayi
olusturmaktadir. Ogretmen adaylarma Algoritma ve Programlama dersi kapsaminda verilen Scratch
programi egitimin 6ncesi ve sonrasinda; Teknolojik Pedagojik Alan Bilgisi (TPAB) Olcegi, Bilgi Islemsel
Diisiinme Becerileri Olcegi ve Bilgisayar Bilimi Tutum Olcegi uygulanarak ders kapsaminda verilen egitimin,
ogretmen adaylar {izerindeki etkisine bakilmistir. Bilgisayar Bilimi Tutum Olgeginden alinan genel
puanin ortalamalar1 arasindaki fark: tespit etmek igin nonparametrik testlerden Wilcoxon isaretler siral
testi kullanilmigtir. TPAB Olgegi ve Bilgi Islemsel Diisiinme Beceri lgeklerinden alinan genel puanin
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ortalamalar1 arasindaki farki tespit etmek igin ise parametrik testlerden bagimli gruplar t-testi
kullanilmistir.

3. BULGULAR, TARTISMA VE SONUC

Arastirmada Teknolojik Pedagojik Alan Bilgisi (TPAB) 6lceginin geneli ve alt boyutlarindan elde edilen
puanlar karsilastirildiginda, Olgegin genelinde puanlar arasinda anlamli bir farkliligi bulunmazken;
Olcegin sadece Alan Bilgisi (AB) ve Teknolojik Pedagojik Alan Bilgisi (TPAB) alt boyutlarinda anlaml1 bir
farkliligin ortaya ciktign goriilmiistiir. Ogretmen adaylarmin siireg igerisinde Scratch projeleri
gelistirirken ve ders plami hazirlarken secilen konu-kazanimin alan bilgisi ile ilgili arastirma yapmalari,
varsa eksiklerini gormeleri, gidermeleri ve matematiksel kavram ve bilgilerini Scratch programi ile
iliskilendirerek proje yapmalar1 alan bilgisi gelisimlerine katki sagladig1 soylenebilir. Olgegin TPAB alt
boyutunda da anlamli bir farkliligin ortaya ¢iktig1 goriilmiistiir. Alanyazinda da benzer sonuglar
goriilmektedir. Dolayisiyla, Scratch kullaniminin, uygun bir egitim firsat1 bulmalar1 halinde 6gretmen
adaylarinin teknolojik pedagojik alan bilgilerini gelistirecegi sdylenebilir.

Aragtirmada Bilgi Islemsel Diisiinme Beceri Olgeginin geneli ve alt boyutlarindan elde edilen puanlar
karsilastirildiginda puanlar arasinda anlamli bir farkliigin olmadig: goriilmiistiir. Aydogdu (2020)
tarafindan yiiriitiilen “Blok tabanli programlama etkinliklerinin 6gretmen adaylarinin programlamaya
iliskin 0z yeterlilik algilarina ve hesaplamali diisiinme becerilerine etkisi” adli ¢alismada, blok tabanh
programlama etkinliklerinin 6gretmen adaylarinin bilgi islemsel diisiinme becerileri tizerinde bir
etkisinin olmadig1 sonucuna ulasildig1 goriilmektedir. S6z konusu ¢alismada bu sonucun, uygulama
oncesinde Ogretmen adaylarinin ortalama puanlarinin, 6lgegin orta noktasmin iistiinde olmasindan
kaynaklanmig olabilecegi ifade edilmektedir. Bu arastirmada da baslangicta 0gretmen adaylarmn
Olcekten aldiklar1 puan ortalamalarinin bilgi islemsel diisiinme becerisi 6lgeginin orta noktasinin iistiinde
oldugu goriilmektedir.

Arastirmada Bilgisayar Bilimi Tutum Olgeginden elde edilen puanlar karsilastirildiginda anlaml bir fark
olmadig1 sonucuna ulasilmistir. Koseoglu vd. (2007) biyoloji 6gretmen adaylari ile 10 hafta siireyle
ylriitmiis olduklar1 ¢alismada verilen bilgisayar kursunun ogretmen adaylarinin bilgisayara yonelik
tutumlari {izerinde olumlu bir etkisinin olmadig1 sonucuna ulagmislar ve bu sonucu kurs siiresinin tutum
gelistirmeye yeterli olmadig1 seklinde degerlendirmislerdir. Bu arastirmada da bir dénem boyunca
yapilan egitim ve uygulamalarinin 6gretmen adaylarinda bilgisayar bilimine yonelik tutumlarim
gelistirmek igin yeterli bir siire olmadigi diisiiniilebilir. Akcay ve Coklar (2016) programlama
becerilerinin tiretim merkezli beceriler olup {iiretimin vermis oldugu giidiilenme ile olumlu sonuglar
ortaya koyacagini ifade etmektedirler. Ogretmen adaylarmin bilgisayar bilimine y&nelik tutumlarinda
anlamli bir farkin ¢ikmamasinin bir bagka sebebi olarak, siirecin programlama becerilerini gelistirmede
yeterli olmamasi olarak diisiiniilebilir.

Sonug olarak, geleneksel 6gretim anlayisinin terk edildigi giintimiizde, 6gretim teknolojilerinde yasanan
degisim ve doniisiimiin etkisiyle, gelisen bircok 6grenme ve 0gretme yaklasimindan ve bunlarin egitim
stireclerine etkisi ka¢inilmazdir (Mumecu, 2022). Egitim alanindaki bir¢ok yeniligin 6grenme ve 6gretme
stireglerinde kullanilmasinda, 6gretmenler en kritik role sahip paydaslar olarak goriilmektedir (Admiraal
vd., 2017). Egitim sisteminde olasi degisimlerin basarisinda &gretmenlerin yeniliklere agik olmasi ve
uyum saglayarak gerekli beceri kazanmasi ile dogrudan ilgilidir (Fullan, 1991). Ayni1 zamanda
teknolojinin 6grenme 6gretme siirecinde basarili sekilde kullanilmasi 6gretmenlerin teknolojiyi kabul
etmeleri ve kullanma niyetleriyle de iliskilidir (Admiraal vd., 2017). 2024 ortaokul matematik dersi
Ogretim programi igerisinde algoritma, akis semasi, programlama, kodlama kavramlarina siklikla yer
verilmis olmasi programlamanin miifredata entegre edilmesi yoniindeki ¢alismalari da ortaya
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koymaktadir. Bu anlamda Scratch programlama araci kullanilarak yiiriitiilen bu ¢alisma disinda farkh
programlama araglari kullanilarak calismalarin yapilmasi gelecegin miifredat uygulayicilar: olacak olan
Ogretmen adaylari i¢in faydali olacaktir.

Bolu Abant izzet Baysal Universitesi Egitim Fakiiltesi Dergisi- |slaascfle[Sa-u1sY:0d ReIq-Rashndasl Vo1 INS
444



https://dergipark.org.tr/tr/pub/aibuelt

Scratch's Impact on Technological Pedagogical Content Knowledge, Computational Thinking Skills, and Computing Attitudes of
Prospective Elementary Mathematics Teachers
(Scratch’in Ilkégretim Matematik Ogretmen Adaylarinin Teknolojik Pedagojik Alan Bilgileri, Bilgi Islemsel Diisiinme Becerileri ve
Bilgisayar Bilimi Tutumlar1 Uzerine Etkisi)

ARASTIRMANIN ETIK iZNi

Bu calismada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin Etigi YOnergesi” kapsaminda
uyulmasi gerektigi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Arastirma ve Yaym Etigine Aykir1 Eylemler” bashgi altinda belirtilen eylemlerden higbiri
gerceklestirilmemistir.

Etik kurul izin bilgileri

Etik degerlendirmeyi yapan kurul adi: Necmettin Erbakan Universitesi Sosyal ve Beseri Bilimler Bilimsel
Arastirmalar Etik Kurulu

Etik degerlendirme kararimin tarihi: 19.02.2021

Etik degerlendirme belgesi say1 numarasi: 2021/83
ARASTIRMACILARIN KATKI ORANI
Arastirmacilar ¢alismaya esit oranda (%50) katk: saglamistir.

CATISMA BEYANI

Bu calisma Necmettin Erbakan Universitesinde vyiiriitiilen 1. yazarin doktora tez galismasindan
uretilmistir. Calisma tizerinde herhangi bir ¢ikar catismas: bulunmamaktadir.

Bolu Abant Izzet Baysal Universitesi Egitim Fakiiltesi Dergisiglinaas W/l 5:41:Y:19.qeYs-Rudhnganel YA
445



https://dergipark.org.tr/tr/pub/aibuelt

