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Abstract

The main purpose of this study is to examine the effect of art-centered STEAM activities
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Canakkale during the 2022-2023 academic year. The data collection process of the research
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the study, it was observed that there was a significant increase in all dimensions of general
creativity, artistic creativity, and verbal creativity levels of the experimental group students to
whom the art-centered STEAM approach was applied, but the highest increase was observed
in the divergent thinking sub-dimension of artistic creativity. Therefore, it has been applied that
the art-centered STEAM program caused a significant increase in the creativity of primary
school fourth-grade students.
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Fine arts education, as an important part of basic education, is a discipline that
every individual should experience. The main reason for this can be attributed to the
fact that intellectual skills such as cooperation, effective communication, critical
thinking, creativity, and problem-solving develop faster in individuals who are
engaged in any branch of fine arts and take a more active role in learning activities
(Sousa & Pilecki, 2018). These reasonings strengthen the belief in the necessity of
fine arts education. Aslan (2019) also states that being involved in the process of fine
arts education activates our senses, allows us to remember many different emotional
states, allows us to think about the events that occur around us, and allows us to feel
the importance of universal values. Therefore, fine arts education plays an important
role in our existence as a whole.

The question of whether the main purpose of art education in the teaching
process is artistic practices or the education of individuals who are growing up through
art pedagogy has been discussed for a long time and is still being discussed (Ozsoy &
Mamur, 2019; San, 2010; Yolcu, 2009). The idea that fine arts education is an area of
discipline based only on practice, in which only children with special abilities excel,
forms the basis of this false attitude. In its more explicit form, the idea that an
application-oriented approach is adopted in the compulsory art education courses
taught or that it should include an application-oriented approach constitutes the source
of the discussion in question. This discussion also affects the teaching process of art
education and causes parents, especially children, to approach the learning process
with prejudice. If the area emphasized by the art education process is applied studies,
the basic justification for the inclusion of these courses in schools will become
difficult to defend. This hypothesis can be supported by the fact that the number of
students with high-level artistic talent in a classroom does not cross the fingers of one
hand (Yolcu, 2009). Therefore, the sole purpose of art education is not to focus only
on practical studies and to educate artists, but to educate individuals who understand
culture and art, and are interested in and respect art. Art education is a flexible
disciplinary field that provides individuals with the ability to express themselves,
while at the same time contributing to the development of creative thinking skills, and
social, spiritual, and cognitive development (Bayav, 2010). This flexibility also gives
art education an important advantage in adopting new pedagogical developments.

Nowadays, as we are intertwined with globalization, easier access to the main
source of information and globalized communication practices have directly affected
educational paradigms, allowing the most up-to-date approaches to be questioned
(Yefimenko, et al., 2021). The methods and techniques used in the education and
training process have changed day by day, and such changes are reflected in fine arts
education, which aims to raise contemporary and intellectual individuals. The addition
of new methods and models to the teaching methods and models used in the education
and training process has eliminated the barriers between disciplines and enabled all
disciplines to carry out joint studies. The fact that art education is more flexible
(because it appeals to the senses) than other disciplines has facilitated the integration
of different disciplines at this point and paved the way for interactive studies. The
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STEAM approach, which is a combination of the English initials for Science,
Technology, Engineering, Art, and Math, is one of such methods. STEAM is a
realistic and feasible approach with rational hypotheses about the near future, which
has started to be implemented in Far Eastern countries such as China, Japan, Korea,
Sri Lanka, and especially in the USA (Yakman et al., 2012). STEAM, which we can
define as a current approach that aims to mature the missing and controversial aspects
of STEM with art and design, is a model that is generally handled in the field of
fundamental sciences. Therefore, it is seen that the studies on the STEAM approach
are mostly carried out by researchers working in the field of science, and the studies
on the STEAM approach in the field of art education are limited in quantity (Azkin,
2019; Erdogan, 2023; Giilhan & Sahin, 2018; Kolsuz, 2018). The fact that the
creativity variable was not addressed in the studies in which the STEAM approach
was applied in visual arts education was evaluated as a deficiency in terms of
literature. Based on these considerations, it is thought that examining the effect of the
art-centered the STEAM approach on creativity within the scope of visual arts
education will strengthen the pedagogical infrastructure of the discipline in question
and ultimately create a positive awareness for the implementation of the education
through the art approach.

Problem Statement

Considering the historical development of STEAM program studies, it is seen
that the subject is a new field for Tiirkiye (Cavas, et al., 2020). However, it is possible
to come across experimental studies in which STEAM-based approaches are applied
(Azkin, 2019; Beskese, 2019; Erdonmez, 2019; Giilhan & Sahin, 2018; Jammie, 2019;
Kahya, 2019; Kolsuz, 2018; Mercan, 2019; Moon, 2020). Nevertheless, almost all of
these studies were conducted in the field of science and generally examined the effects
of the STEAM approach on students' career preferences, attitudes towards science,
critical thinking skills, approaches towards technology, and academic achievement
(Ultay et al. 2020; Ozkan & Topsakal, 2017). When the relevant literature was
reviewed, especially for Tiirkiye, a limited number of studies were found in which
STEAM approach was addressed from the perspective of art educators (Azkin, 2019;
Erdogan, 2020; Erdogan, 2023; Helvaci, 2019; Mercin, 2019). As a result of the
literature review, no study was found that examined the effect of STEAM-based art
education programs on the general, artistic (divergent and convergent), and verbal
(divergent and convergent) creativity of primary school fourth-grade students. The
limitation of the research on the STEAM-based approach in the field of art education
and the lack of any study examining the effect of this program on all dimensions of
creativity was seen as a problem situation. Based on these results, the question "Does
a STEAM program in which the art discipline is at the center affect students'
creativity?" was designated as the problem statement of this study. Based on this
purpose, three sub-objectives were identified and answers were sought;



252 Hiisevin Ulus and Ayse Okvuran

. Is there any difference between the pretest and post-test general creativity levels of
the students in the experimental group in which the art-centered STEAM program was
applied and the control group in which the curriculum was not intervened?

. Do the pretest and post-test artistic creativity levels of experimental and control group
students differ?

. Do the pretest and post-test verbal creativity levels of experimental and control group
students differ?

Method

Under this heading, the model of the research, the study group, the data
collection process, the data collection tool, and finally the data analysis are presented.

Research Model

In this study, since the effect of STEAM-based art education program on the
creativity of the participants was examined and then it was questioned how the
implemented program was evaluated in terms of students, and teachers, mixed
research designs were used in which both quantitative and qualitative research
approaches were used together. Mixed research designs are divided into exploratory,
explanatory, and triangulation designs (Fraenkel, et al., 2012). In this study, an
explanatory design was utilized to serve the purpose. In the exploratory design, the
two types of the data obtained are analyzed separately and the qualitative data are used
to support the quantitative data collected previously (Ocak, 2019). According to
Biiyiikoztiirk et al. (2014), in the exploratory design, while a researcher collects
quantitative data on the success of a method, they can also collect qualitative data by
conducting interviews on the most admired aspects of the method. In the quantitative
data collection of the study, the design of a "pretest and post-test control group"
among the quasi-experimental designs, and in the qualitative dimension, the design of
a "case study" was utilized. However, in this article, only quantitative data are
presented. In order not to affect the reliability of the research, the research model was
not changed. Table 1 shows a visual of the exploratory design.

Study Group

The study group of the research consisted of 43 students enrolled in the fourth
grade of Primary School, located in Canakkale city center, studying in two different
classes. Two main reasons were taken into consideration when selecting fourth-grade
students for the study. The data obtained from previous studies show that the level of
creativity tends to decline in the fourth grade (Fauziah et al, 2020; Maker, Jo, &
Muammar, 2008; Runco & Acar, 2012; Torrance, 1968).The fact that the creativity
levels of fourth-grade students were in the decline phase was seen as an advantage
examining the effects of the art-centered STEAM program on the creativity levels of
fourth-grade students. In addition, the fact that there was no previous study in which
the art-centered STEAM approach was applied in the fourth-grade visual arts course
was also considered an important criterion. Based on this purpose, a Primary School
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was selected, where the children of those individuals whose socio-economic level was
in the lower-middle and upper levels (mixed) and whose academic status was
confirmed to be at the middle level through interviews with the Provincial National
Education Department.

The "Convenience Sampling" method was used to determine the sample of the
study. This method is important in terms of speed and practicality (Fraenkel et al.,
2012). In the convenience sampling method, school administrators or classroom
teachers can be consulted about the conditions of the classes, and groups can also be
identified by applying pretests. From this point of view, EPoC was applied as a pretest
to all of the fourth-grade classes (four different classes) enrolled Primary School in
Canakkale, and the two closest groups were selected based on the pretest results. One
of the two closest classes was randomly assigned as the experimental group and the
other as the control group. These branches were not given a pretest again, and the data
they received from the first test were evaluated as pretest scores.

Data Collection Tools

In this study, the "Evaluation of the Potential for Creativity Test" (EPoC) was
used as a data collection tool. EPoC is a measurement tool developed by Lubart,
Besangon, and Barbot in 2012, consisting of 2 parallel forms (Barbot, Besangon and
Lubart, 2016). Both Form A and Form B consist of 8 items each in the verbal and
artistic domains. While items 1A, 3A, 5A, and 7A in Form A measure the Artistic
Creativity, items 2A, 4A, 6A, and 8A measure the Verbal Creativity. Similarly, items
1B, 3B, 5B, and 7B measure the Artistic Creativity Domain, while items 2B, 4B, 6B,
and 8B measure the Verbal Creativity Domain. These items represent two opposing
forms of thinking: divergent thinking and convergent thinking. The scores obtained
from the test are classified into seven levels: very high, high, above normal, average,
below normal, weak, and very weak (Lubart et al., 2012). To calculate the parallelism
of Form A and Form B, Lubart el al. (2011) administered Form A to the participants
first, followed by Form B six months apart, and the internal correlation between the
forms was examined. It has been concluded that both forms have parallelism with
each other and are structured in a way that can be reliably applied in repeated
measurements. Table 1 contains information about the measurement tool. The data in
Table 1 is valid for both Form A and Form B.

Table 1
Structure of the EPoC Test
Expression Domain Divergent Thinking Convergent Thinking
Artistic Domain Abstr.act Foqn Abstr.act Foq’ns
Tangible Object Tangible Objects
Story Endings Story by a Given Title

Verbal Domain Story Beginnings Story by Character
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It is known that the tools used to measure creativity from past to present mostly
focus on divergent or convergent thinking (Dereli, 2019). Therefore, EPoC differs
from other measurement tools in terms of measuring both divergent and convergent
thinking. EPoC, the standardization of which was carried out in France, is the most
up-to-date and comprehensive creativity measurement tool that can be applied to
individuals between the ages of 5-12 (Barbot, et al., 2016). EPoC, which is currently
used in the identification of creative children in more than 11 countries, has been used
for the first time in Tiirkiye by TUZDER (Association for All Gifted Children) for the
identification of gifted children as of 2021. Also in France, EPoC is a reliable
measurement tool used by the government to identify gifted students (Gokdemir,
2017). The English version of EPoC was developed by Prof. Dr. Taisir Subhi Yamin
with the support of the Centre for Innovation in Education and then adapted into
Turkish by Ahmet Aksu (Lubart et al., 2011). The test is generally completed between
30-60 minutes (Dereli, 2019, s. 118).

Confirmatory Factor Analysis (CFA) was applied in the validity and reliability
studies of the measurement tool (TR). For the analysis, data was collected from 54
respondents and these data were scored and analyzed by Prof. Dr. Taisir Subhi Yamin.
The percentage of interrater concordance was 87%. According to the compatibility
indices obtained as the result of the procedures, the model shows a good fit to the
structure (GFI=0.90, CFI=0.93, TLI=0.85, SRMR= 0.047). The four-factor structure
was confirmed for the creativity scale (Dereli, 2019).

In the reliability study of the EPoC test, the reliability for the whole scale was
found to be 0.702. This score indicates that the measurement tool is a highly reliable
instrument (Kalayci, 2008). Accordingly, considering the reliability coefficient
obtained from the scale, it was concluded that the measurement tool was reliable.

All permissions and training related to the use of EPoC have been obtained and
documented by the researcher directly from Prof. Dr. Taisir Subhi Yamin (D-89075,
ULM; Germany). In the field of coding and statistics, assistance was obtained from
Prof. Dr. Yamin and Assoc. Prof. Dr. Fatih Dereli. Within the scope of this training,
the researcher was provided with "Coding and Application" training online (due to the
pandemic) for the implementation of EPoC and subsequent coding/calculations
according to the Manual Handbook. These trainings lasted a total of 2 weeks, and the
evaluation process was completed with a pilot application after the training.
Therefore, the scoring of the measurement tool and the conversion of raw scores into
EPoC indices for transfer to a computer environment involve a three-stage process as
outlined in the EPoC Manual Handbook.

Ethical Committee Approval

The permissions for this study were approved by the Ankara University Ethics
Committee Commission in its 16th meeting dated 15-08-2022 with the decision
numbered 219.
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Data Analysis

At this stage of the research, the participants' names and surnames were coded
to ensure data confidentiality. Accordingly, the data obtained from EPoC were
processed into the SPSS 25 package program with the codes given to the participants
and the analysis was carried out on raw scores. Non-parametric analyses were used
since the number of in-group data was less than 30. Since the effect of the approach
applied within the scope of the research (art-centered STEAM) on creativity was
examined, the scores obtained by the experimental and control groups in the pretests
and post-tests were compared, and this process was completed by using two different
statistical tests. In the first stage, the Mann-Whitney U analysis was utilized, and then
the Wilcoxon Signed Ranks Test was used to examine the changes in the pretest and
post-test scores within the groups.

Process of Developing Art-Centered STEAM Activities

Within the scope of this research, four different STEAM activities were
developed and implemented. Since the arts discipline is at the center of the activities
developed, it is addressed with the name "Art-Centered STEAM". While developing
the activities, attention was paid to keeping the art discipline at the center and the
forefront, and at least two different disciplines were planned to be integrated with art
in each activity. The outcomes of the activities were obtained from the current MoNE
curriculum. Accordingly, during the activity development process, the opinions were
obtained from the consultant faculty member, a faculty member whose doctorate and
associate professorship are in the field of science education and who conducts studies
on STEAM, and three different faculty members whose doctorate is in the field of fine
arts education. The current activities were then presented to the members of the Thesis
Monitoring Committee. After consultation with the members of the Thesis Monitoring
Committee, it was decided that the program should be limited to four activities and
that some additions and deletions should be made to them. The four activities that
were deemed adequate were "My Digital Sketches", "Building a Fossil Museum",
"Recycling Art from Natural and Waste Materials" and "Designing a Hut for Stray
Cats by Using AI". All of the activities were planned to include the phases "Explain
the Topic", "State the Problem", "Design", "Exhibit" and "Donate". All these steps
serve functional purposes in themselves.c For instance, in the explain the topic step,
participants are informed about the activity to be carried out shortly, and their curiosity
is aroused. It is important to make use of audio-visual technologies here. Once it is
understood that the subject has been mastered, it is then moved on to the problem
situation. The process of describing the problem is crucial for the smooth running of
the activity and for the creation of meaningful work at the final stage. At this stage,
the researcher produced a story that participants are likely to encounter in daily life to
attract their attention and motivate them. At the end of this story, a problem situation
is mentioned and the participants are expected to come up with a solution to that
problem. The third stage consists of the design phase. They are then asked to make an
implementation based on the problem presented in the previous stage. Collaborative
learning is at the forefront as the work will be done in groups. When the design phase
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is completed, the exhibition phase begins. At the exhibition stage, a curator is selected
from among the group members by mutual decision. The researcher and the curator
collaborate on the exhibition of the works and exhibitions are organized in designated
locations. The final stage consists of donations. At this stage, participants can make
actual or imaginary donations. Each group can donate the work they have done within
the scope of the activities to the institutions and organizations of their choice. For
example, the miniature cat houses made as a result of the activity "Designing Huts for
Stray Cats by Using AI" are donated to the municipalities determined by the
participants and placed on the streets deemed necessary. This process is planned
specifically for each event. Thus, participants will be made to feel the importance and
necessity of sharing. At the end of each implementation, the evaluation criteria in the
plan are applied and scoring is done.

Experimental Process

Within the scope of this study, the researcher personally implemented four
different activities, each activity for three teaching hours, to the experimental group
students who were randomly selected. The subjects in the current curriculum were
applied to the control group by the form teacher. The visual arts course outcomes
targeted to be achieved by both experimental and control group participants for 12
weeks were the same (obtained from the curriculum). However, since the art-centered
STEAM approach was applied to the experimental group students, unlike the control
group, they also attained gains in the disciplines of technology, science, engineering,
and mathematics. The experimental process applied to the experimental group by the
researcher was observed by the form teacher E.I for 15 weeks. The pretest procedures
were completed in the first week (September 11, 2023), the experimental
implementation process started in the second week, and this process continued for 12
weeks (September 18-December 11). In the last week, the final test procedures were
carried out (December 18 - December 22). Afterwards, the STEAM Science-Art
Exhibition was organized and the research was concluded. The detailed information
on the process is presented in Table 2.
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Table 2

Information on the Research Process

Work/Activity to be

Date/Week . Description
carried out
18t Week Introducti
ntroductions . Presentation on 'What is STEAM'. Brief
September 11- | retest Implementation 44 tion of the activiti
lgp ember 11- (EPoC Form A) roduction of the activities.
2 Week
.. The documentation and presentation on
September 18- My Digital Sketches digital art are shared with the students.
22
3" Week
September 25- My Digital Sketches Design
29
4™ Week
My Digital Sketches Design
October 2-6
th
>" Week I Design Huts for Stray The presentation on Al and adobe
October 9-13 Cats by Using Al structures is shared with the students.
th
6% Week I Design Huts for Stray .
Cats by Using Al Design
October 16-20
th
7% Week I Design Huts for Stray .
Cats by Using Al Design
October 23-27
8th Week The students are introduced to the subject
We Build a Fossil by watching a cartoon movie about fossils.
October 30- Museum A presentation is shared with the students
November 3 after watching the cartoon movie.
th
9% Week We Build a Fossil .
Museum Design
November 6-10
I-WEEK BREAK
10" Week
We Build a Fossil Desien
November 20- Museum g
24
11" Week .
Recycling Art from The students are introduced to the subject
Waste and Natural . .
November 27- Materials by watching the prepared videos.

December 1
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Table 2 (continued)

12" Week Recycling Art from
Waste and Natural Design
December 4-8 Materials
0
13% Week Recycling Art from
December 11- Waste. and Natural Design
15 Materials
14" Week

Final tests
December 18- (EPoC Form B)

22
th The products created by the students
15" Week ot e
o within the scope of all activities are
STEAM Exhibition o
D ber 26 exhibited. Volunteer curators are selected
ccember from the classes for the exhibition.
Results

Under this heading, the findings and interpretations obtained within the scope of
the research are presented.
Findings Related to the First Sub-objective

Is there any difference between the pretest and post-test general creativity levels
of the students in the experimental group for whom the art-centered STEAM program
was applied and the control group for which the curriculum was not intervened?

Table 3

Comparison of the Overall Creativity Scores of Experimental and Control Group
Participants in Pretests and Post-Tests

Test Group N X SS U p
Pretest Experiment 21 80.76 7.84
Overall Control 2 82.93 7.28 199.0 0436
Creativity
Final Test Experiment 21 108.71 10.14
Overall Control 22 82.48 5.98 10 0.000
Creativity

p>0.05

As the table shows, while the pretest score of the experimental group in overall
creativity was (X=80.76), the control group's pretest score was (X=82.93). Therefore,
it is understood that the overall creativity levels of both the experimental and control
groups were similar to each other before the application and this was not at a
statistically significant level (p>0.05). In the post-test conducted after the application,
it was seen that the score of the experimental group increased to (X=108.71), while
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the score of the control group was (X=82.48) and this was statistically significant in
favor of the experimental group (U=1.0; p<0.05).

Table 4

Comparison of the Overall Creativity Scores of the Participants in the Experimental
Group in the Pretests and Post-tests
Test N X SS Z p
Pretest
Overall 21 80.76 7.84
Creativity
Final Test
Overall 21 108.71 10.14
Creativity
p>0.05

-4,015 0.000

While the pretest score of the experimental group participants before the
program was (X=80.76), their post-test score was (X=108.71). Therefore, it was
understood that there was an increase of 27.95 points in the overall creativity levels
of the experimental group participants during the art-centered STEAM program
implementation process and this increase was statistically significant (z=-4.0;
p<0.05).

Table 5

Comparison of the Overall Creativity Scores of the Participants in the Control Group
in the Pretests and Post-tests

Test N X SS Z p

Overall

Creativity 22 82.93 7.28

Pretest

Overall

Creativity 22 82.48 5.98

Final Test

-0.819 0.413

Table 5 shows the results of the Wilcoxon Signed Ranks Test, which was applied
to examine the pretest and post-test overall creativity levels of the participants in the
control group within the group. Accordingly, while the pretest score of the control
group was (X=82.93), the score obtained from the post-test was calculated as
(X=82.48). Based on the data obtained, no significant difference was observed in the
pretest and post-test scores of the control group participants (z=-0.81; p>0.05).

Findings Related to the Second Sub-objective

Is there any differentiation between the pretest and post-test artistic creativity
levels of the students in the experimental group for whom the art-centered STEAM
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program was applied and the control group students for whom the curriculum was not
intervened?

Table 6

Comparison of Divergent Artistic Creativity (DG) Scores of Experimental and
Control Group Participants in Pretests and Post-tests

Test Group N X SS U o
Divergent Experiment 21 90.95 14.02
Artistic
(DG) Control 22 96.77 11.85 174.0 0.163
Pretest
Divergent Experiment 21 117.95 10.01
Artistic
(DG) Control 22 96.86 12.33 310 0.000
Final Test

p>0.05

When the scores of the participants regarding the divergent artistic creativity
sub-dimension were analyzed, the pretest score of the experimental group was
(X=90.95), while the pretest score of the control group was (X=96.77). Therefore, it
was understood that the pretest divergent artistic creativity scores of both
experimental and control group participants were similar to each other and did not
show a statistically significant difference (U=0.16; p>0.05). When the post-test scores
were evaluated, it was observed that the score of the experimental group was
(X=117.95) and that of the control group was (X=96.86).

While the pretest and post-test scores of the participants of the experimental
group in which the art-centered STEAM program was applied showed an increase of
27 points in this process, there was no increase in the scores of the control group in
which traditional teaching approaches were applied. From this point of view, the
significance level of the increase in the pretest and post-test process of the
experimental group participants was examined and it was found to be statistically
significant (U=31.0; p<0.05).

Table 7

Comparison of Convergent Artistic Creativity Scores of Experimental and Control Group
Participants in Pretests and Post-tests

Test Group N X SS U o
Convergent Experiment 21 77.00 827

Atrtistic

(CG) Control 22 78.05 944 222.0 0.821
Pretest

Convergent Experiment 21 106.48 16.16

Atrtistic

(CG) Control 22 79.73 734 25.5 0.000
Final Test

p>0.05
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When analyzing the data, the pretest score of the experimental group in the
convergent artistic creativity dimension was found as (X=77.00), while the pretest
score of the control group was (X=78.05). Therefore, it is understood that there was
no statistically significant difference (U=0.82; p>0.05) between the scores obtained
by both experimental and control group participants in the convergent artistic
creativity dimension before the application. When the post-test scores obtained after
the application were evaluated, it was seen that the score of the experimental group
increased to (X=106.48), while that of the control group increased to (X=79.73).
Based on the data derived, it was calculated that there was an increase of 29.48 points
in the creativity level of the experimental group participants in the pretest and post-
test processes, while there was an increase of 1.68 points in the control group
participants. When the significance level of this differentiation was examined, it was
concluded that there was a statistically significant increase in favor of the
experimental group participants (U=25.5; p<0.05).

Findings Related to the Third Sub-objective

Is there any differentiation between the pretest and post-test verbal creativity
levels of the students in the experimental group for whom the art-centered STEAM
program was applied and the control group students for whom the curriculum was not
intervened?

Table 8

Comparison of Divergent Verbal Creativity (DG) Scores of Experimental and Control
Group Participants in Pretests and Post-tests

Test Group N X SS U p
Pretest Experiment 21 76.00 7.35
Divergent
Verbal Control 22 76.27 7.52 2280 0.940
(DV)
Final Test _Experiment 21 100.38 10.69
Divergent
Verbal Control 22 74.82 4.74 33 0.000
(DV)

p>0.05

When the data were analyzed, it was observed that the pretest score of the
experimental group participants in the divergent verbal creativity sub-dimension was
(X=76.00), while that of the control group was (X=76.27). Therefore, it was found
that the scores of both experimental and control group participants obtained from the
divergent verbal creativity sub-dimension did not differ significantly (U=0.22;
p>0.05). When the post-test scores after the implementation were evaluated, it was
seen that the score of the experimental group increased to (X=100.38) while that of
the control group decreased to (X=74.82). From this point of view, it was observed
that there was an increase of 24.38 points in the divergent sub-dimension of verbal
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creativity in the experimental group participants after the application, while there was
a decrease of 1.45 points in the control group. This change in the divergent verbal
subscale scores of the experimental group participants in the pretests and post-tests
was found to be statistically significant (U=3.5; p<0.05).

Table 9

Comparison of Convergent Verbal Creativity (CV) Scores of Experimental and
Control Group Participants in Pretests and Post-tests

Test Group N X SS U p
Experime
Pretest nt 21 79.19 7.03 195.0 0.367
Control 22 81.05 6.43
Experime
Final Test ___ nt 21 110.57 13.36 1.0 0.000
Control 22 78.41 5.94
p>0.05

When the data were analyzed, the pretest score obtained by the experimental
group participants in the convergent verbal creativity sub-dimension was (X=79.19),
while the control group's score was (X=81.01). Accordingly, it is understood that the
pretest scores of the experimental and control group participants in the convergent
verbal creativity sub-dimension did not differ significantly (U=0.19; p>0.05) and were
similar to each other. In the post-tests taken after the implementation, the score of the
experimental group participants was (X=110.57), while that of the control group was
(X=78.41). Based on the data obtained, it is concluded that there was an increase of
31.38 points in the convergent verbal creativity sub-dimension scores of the
experimental group in the pretest and post-test processes, while there was a decrease
of 2.64 points in the control group, and this differentiation was statistically significant
in favor of the experimental group participants (U=0.1; p<0.05).

Discussion, Conclusion and Suggestions

The first sub-objective of the study is "Is there a difference between the overall
creativity levels of the experimental group students in which the art-centered STEAM
program was implemented and that of the control group students who were not
intervened in the curriculum?".

Based on the analysis, it was observed that the pretest creativity levels of the
experimental and control group participants were equivalent in all dimensions.
Afterwards, the art-centered STEAM program developed by the researcher was
applied to the experimental group participants for 12 weeks and post-tests were taken.
The results of the statistical analysis conducted to compare the post-tests of the groups
showed that the post-test scores of the experimental group participants were
statistically higher than those of the control group participants in terms of general
creativity. This result showed that art-centered STEAM activities increased the
participants' overall creativity levels. The main reason for the increase in students'
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creativity levels within the scope of art education applied with the STEAM approach
can be attributed to the integrity of the program with other disciplines. The integration
of different disciplines within the scope of art education is considered to play a direct
role in the development of creativity. This result also reminds us of the importance of
the approach to “Education Through Art”. Art-centered STEAM is also an important
approach that allows us to internalize the model of education through art.

The results obtained for the first sub-objective of the study were also observed
in Habibi's (2023) study on the effects of STEAM on creativity. As a result of this
study, the researcher concluded that STEAM activities had significant effects on
children in terms of creative thinking and the creation of creative products. According
to Habibi, STEAM activity increases both creativity and motivation because STEAM
supports the teaching by doing-by living. Aydin (2022) also examined the effect of
STEAM-supported mandala activities on the creativity of the participants and
concluded that the program brought about a significant change in overall creativity.
The main reason for this can be attributed to the fact that mandala activities are already
an activity that encourages creative thinking. When these activities are supported by
the STEAM approach, the development of creativity is inevitable. Yildirim (2023)
questioned the effects of STEAM on academic achievement, motivation towards
science, and creativity in his doctoral study and concluded that the program had a
significant effect on creativity. Similarly, the findings of Wahyuningsih et al. (2019),
Wan et al. (2022), and Yesildag Hasancebi et al. (2021) also showed that the STEAM
program had a statistically significant effect on overall creativity. However, Tran et
al. (2021) concluded that the STEAM approach did not cause a significant difference
in all dimensions of overall creativity. The main reason for this can be attributed to
the experimental process. Giving less space to activities that will bring out creativity
within the scope of STEAM activities developed will prevent development at the level
of creativity. However, with an overall evaluation, the result of "STEAM program has
a statistically significant effect on creativity", which was reached regarding the first
objective of the research, was similar to the related literature.

The second sub-question of the study is "Are there any differences between the
artistic creativity levels of the students in the experimental group and those in the
control group?”.

In the analyses conducted, it was observed that the "divergent artistic (DG) and
convergent artistic (IG)" creativity scores related to the artistic creativity sub-
dimension obtained from the experimental and control group students before the
implementation began were similar to each other. In the final tests conducted after the
application, it was concluded that there was a differentiation in the levels of artistic
creativity of the experimental and control group participants, but the most significant
increase was observed in the divergent aspect of artistic creativity. It has been
observed that this differentiation is statistically significant in favor of the students in
the experimental group where the art-centered STEAM program was implemented.
The result we obtained shows that the art-centered STEAM approach is an effective
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program that causes a significant increase in all sub-dimensions of artistic creativity
(divergent and convergent).

Similar to the result obtained regarding the second sub-objective of the research,
Gomez and Ros (2024) also concluded in their studies that the STEAM program
implemented at the primary school level has a significant increase in artistic creativity.
Similarly, Madenci and Yilmaz (2019) concluded in their study that the STEAM-
based program significantly increased the artistic creativity and design processes of
11-12-year-old children. Ozkan and Topsakal (2020) examined the effect of a
STEAM-supported curriculum on the creativity of seventh-grade students and
concluded that the STEAM program significantly increased artistic creativity. Similar
to the result obtained from this study, Jazariyah et al. (2023) also examined the effect
of STEAM-supported activities on children's creativity and concluded that the
program caused a significant increase in artistic creation. However, almost all of the
studies cited in the literature to compare the results on artistic creativity have focused
on the divergent dimension of artistic creation; because the divergent dimension has
been taken as a criterion in measuring creativity from the past to the present. However,
in this study, not only the divergent but also the convergent dimension of artistic
creation was considered and all dimensions of the variable were examined. Because
creativity is a neurological variable that includes not only divergent thinking but also
convergent thinking (Andreasen, 2019). Therefore, in the measurement of creativity,
divergent thinking that enables the emergence of innovation and convergent thinking
that allows this innovation to be criticized and turned into action should be measured
at the same time (Cropley, 2010). Consequently, the results differ from the literature
in terms of measuring divergent and convergent thinking. Although the artistic
creativity scores of the experimental group participants increased quantitatively more
in the divergent dimension, the increase in the convergent dimension was also found
to be significant. This differentiation allowed us to conclude that the art-centered
STEAM approach caused a significant increase not only in the divergent dimension
of creativity but also in all dimensions and their stakeholders. Land (2013) states in
his article that the STEAM program has a significant impact on creativity, but it also
provides students with the ability to look at the concept structuring of students from
the approach of different disciplines, so it plays an important role in decomposing a
complex problem simultaneously by using convergent thinking. Therefore, the
significant differentiation in the convergent dimension of artistic creativity after the
implementation can be attributed to this aspect of STEAM. Conclusively, it was
concluded that the findings obtained in relation to the second sub-objective of the
study were similar to the relevant literature in the dimension of divergent artistic
creativity, but differed from the literature with the originality put forward in terms of
measuring the convergent artistic creativity dimension. The fact that the maximum
increase in the size of artistic creativity is observed within the scope of the
implemented STEAM program can be attributed to the fact that the program is
planned in an art-centered manner. Therefore, it is considered natural for the level of
artistic creativity to increase the most in the art-based STEAM program.
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The third sub-objective of the study was "Are there any differences between the
verbal creativity levels of the students in the experimental group and those in the
control group?”’ It was observed that the scores of the experimental and control group
students on the verbal creativity sub-dimension were similar in both divergent (DV)
and convergent dimensions (CV). After 12 weeks of activities, the post-tests showed
that there was a significant difference in favor of the experimental group participants
in both divergent and convergent verbal creativity dimensions. Therefore, it was
concluded that the art-centered STEAM program had a significant effect on verbal
creativity. However, when artistic and verbal creativity scores were compared, it was
observed that the artistic creativity scores of the experimental group students
increased quantitatively more. The main reason for this is that an art-centered
approach has been adopted in the curriculum developed. This result also shows that
the activities were developed in accordance with the purpose.

In the verbal creativity dimension, unlike artistic creativity, the convergent
verbal (CV) sub-dimension increased quantitatively more than the divergent verbal
sub-dimension. This differentiation was attributed to the interdisciplinary structure of
the STEAM program, which is associated with the fact that producing solutions to the
problem encountered from the perspectives of different disciplines enables
simultaneous solution of a complex problem and reaching rational solutions. In
addition, it can be interpreted that during activities such as developing commands for
artificial intelligence and creating a historical story for a fossil they designed, both
their verbal creativity skills improved and their speed of thinking became more
practical and functional. In addition to reflecting on all sub-dimensions of verbal
creativity, this situation is predicted to affect convergent verbal creativity more.

Similar to the finding obtained from this study, Ozkan and Topsakal (2020) also
examined the effect of the STEAM-supported secondary school program on students'
creativity and concluded that the program had a significant effect on the verbal
creativity of the participants. Yakman and Lee (2012) also concluded in their study
that the STEAM-based approach enables the development of verbal creativity and has
significant effects on the verbal dimension of creative thinking. Supporting the
findings of this study, Ozkan (2020) also concluded that the STEAM-supported
program significantly increased the verbal creativity levels of secondary school
students. Eitah and Abueita (2023) also examined the impact of a STEAM-based
curriculum on the creative thinking process and concluded that the program had
significant effects on verbal creativity.

In conclusion, this study found that the arts-centered STEAM approach had
success rates for everyone in the fourth grade of primary school. This opportunity
discovery program is carried out by the researchers themselves. The process was
carried out by the current classroom teachers in the control group by applying the
traditional visual arts curriculum. According to Leary (2012), in a well-designed
investigative design, the researcher, experimental and control group processes are
expanded equally throughout the process. In this study, in the pre-test (EPoC Form A)
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results taken by the researchers, it was seen that both the experimental and control
groups had regions at very similar levels, and it was also confirmed by the classroom
teachers that they had similar academic achievement averages. Moreover, according
to Barbot, Besangon, and Lubart (2016), due to the freedom of pretest-posttest and the
possible effect of pretest on posttest - "Pretest treatment interaction" - better results
can be obtained in the scores of the cells of the experimental group than the number
of the control group. This situation is considered among the most important factors in
internal validity. This can be considered an important detail that ensures internal
validity in studies where measurements are made with the same products in both the
pre-test and post-test. However, in this research, different forms (EPoC Form A and
Form B) serving the same purpose in the pre-test and post-test are areas where internal
growth is achieved in the sector. However, despite all this, it can be seen that since
semi-partitioned designs were used within the scope of the research, random
assignment to groups could not be made, and it was possible to use ready-made
sections and hide them within each other. However, since random assignment to
groups cannot be made in natural as processes such as existing courses, a decrease in
internal validity can be considered a possible outcome (Shaughnessy et al., 2012). The
last issue that may threaten internal validity is the "dissemination of the experimental
intervention" situation. This situation has been classified as an expectation that the
members of the control groups want to have the same conditions as the experimental
and control groups working in the same or close groups, or as possible acclimatization
between practitioners and subjects (Gall et al., 2003). However, in this research,
special attention was paid to the members of the experimental group interacting with
the other group, and this issue was discussed with the experimental group before the
application and explanations were made to increase the transfer of information about
this process. Thus, dissemination was prevented in this study.
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Giizel sanatlar egitimi, temel egitimin 6énemli bir pargasi olarak, her bireyin
deneyimlemesi gereken disiplin alanidir. Sousa ve Pilecki’e (2018) gére bunun temel
gerekgesi, glizel sanatlarin herhangi bir dali ile ugrasan kisilerde is birligi, etkili
iletisim, elestirel diisiinme, yaraticilik ve problem ¢dzme gibi entelektiiel becerilerin
gelistigi, bu sebeple O6grenme siirecinde daha aktif rol aldiklari Ongdriisiine
baglanmaktadir. Bu gerekgeler giizel sanatlar egitiminin gerekliligine yonelik inanci
giiclendirmektedir. Aslan (2019) da giizel sanatlar egitimi siirecine dahil olmanin,
duyularimizi devindirdigi, pek ¢ok farkli duygu durumunu animsamamiza olanak
tanidig1, gevremizde meydana gelen olaylar lizerine diisiinebilme ve evrensel nitelik
kazanmis degerlerin Onemini duyumsamamiza imkan verdigini belirtmektedir.
Dolayistyla giizel sanatlar egitimi, bir biitiin olarak varlik bulmamizda 6nemli rol
oynamaktadir.

Sanat egitimi dgretim siireci igerisinde temel amacin sanatsal uygulamalar mu,
sanat pedagojisi aracilifiyla yetismekte olan bireylerin egitilmesi mi sorusu uzunca
siire tartisilmus ve halen tartisilmaya devam etmektedir (Ozsoy ve Mamur, 2019; San,
2010; Yolcu, 2009). Giizel sanatlar egitiminin yalnizca uygulamaya dayali, sadece
0zel yetenekli ¢ocuklarin basar1 gosterdigi bir disiplin alani oldugu diistincesi bu
yanlig tutumun temelini olusturur. Daha agik bigimiyle: Okutulan zorunlu sanat
egitimi derslerinde uygulama agirlikli bir yaklasimin benimsendigi ya da uygulama
agirlikll bir yaklagim igermesi gerektigi diisiincesi, s6z konusu tartismanin kaynagini
olusturur. Bu tartigma sanat egitiminin 6gretim siirecini de etkilemekte, ¢ocuk ve
gengler basta olmak iizere ebeveynlerin 6grenme siirecine onyargili yaklasmasina
sebep olmaktadir. Sanat egitimi siireciyle vurgu yapilan alan uygulamali ¢alismalarsa,
s6z konusu derslerin okullarda yer almasinin temel gerekgesi savunmasi zor bir hal
alacaktir. Bu hipotez bir smifta iist diizey sanatsal yetenege sahip olan 6grenci
sayisinin bir elin parmaklarini gegmedigi gergegi ile desteklenebilir (Yolcu, 2009).
Dolayisiyla sanat egitiminin salt amaci yalnizca uygulama ¢alismalarina yogunlasip
sanat¢1 yetistirmek degil, kiiltiir-sanattan anlayan, sanata ilgi ve saygi duyan,
izleyerek, dinleyerek, sergileyerek ya da yorumlayarak sanatla ilgilenen bireylerin
yetistirilmesine olanak tanimak, nihai olarak da sanat yoluyla yetismekte olan
bireylerin egitilmesini saglamaktir. Bayav (2010)’a gore sanat egitimi bireye kendini
ifade etme becerisi kazandirirken, ayn1 zamanda bireyin yaratici diistinme becerisinin
gelisimine, sosyal, ruhsal ve biligsel gelisimine de katki sunan esnek bir disiplin
alanidir. Bu esneklik, sanat egitimine yeni pedagojik gelismeleri benimseme
konusunda da 6nemli bir avantaj saglamaktadir.

Kiiresellesme ile i¢ ige oldugumuz giiniimiizde bilginin temel kaynagina daha
kolay ulagim ve globallesen haberlesme uygulamalari, egitim paradigmalarini da
dogrudan etkilemis, en giincel yaklasimlarin sorgulanmasina olanak taninmigtir
(Yefimenko, vd., 2021). Giin gegtikge egitim-6gretim siirecinde kullanilan yontem ve
teknikler degismis, bu degisim, cagdas ve entelektiiel bireyler yetistirme gayesi
bulunan giizel sanatlar egitimine de yansimistir. Egitim oOgretim siirecinde
yararlanilan Ogretim yontem ve modellerine yenilerinin eklenmesi, disiplinler
arasindaki kalin duvarlari ortadan kaldirmis, tiim disiplinlerin ortak ¢alismalar
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yiiriitebilmesine olanak tanimistir. Sanat egitiminin diger disiplinlere gore daha esnek
yapida olusu, bu noktada farkli disiplinler ile entegrasyonun saglanmasin
kolaylastirmis, etkilesimli c¢aligmalar yapilabilmesine zemin hazirlamigtir. Bilim
(Science), teknoloji (Technology), miihendislik (Engineering), sanat (Art) ve
matematik (Math) kavramlarmin Ingilizce bas harflerinin birlestirilmesiyle olusan
STEAM yaklasimi da bu yontemlerden birisidir. STEAM, ABD bagsta olmak tizere
Cin, Japonya, Kore ve Sri Lanka gibi Uzak Dogu iilkelerinde uygulanmaya baslanmis,
yakin gelecekle ilgili rasyonel hipotezleri bulunan, gergek¢i ve uygulanabilir bir
yaklagimdir (Ko, 2012; Yakman ve Hyonyong, 2012). STEM’in eksik ve tartigmaya
acik yonlerini sanat ve tasarimla olgunlastirma amaci tasiyan giincel bir yaklasim
olarak tanimlayabilecegimiz STEAM, genellikle temel bilimler alaninda ele alinan bir
model olarak karsimiza ¢ikmaktadir. Bu sebeple STEAM yaklagimina yonelik yapilan
caligmalarin biiyiik oranda fen bilimleri alaninda g¢alisan arastirmacilar tarafindan
gerceklestirildigi, sanat egitimi alaninda STEAM yaklasimma yonelik yapilan
arastirmalarin nicelik olarak sinirli oldugu goriilmektedir (Azkin, 2019; Erdogan,
2023; Giilhan ve Sahin, 2018, Kolsuz, 2018). Gorsel sanatlar egitiminde STEAM
yaklagiminin uygulandigi caligmalarda yaraticilik degiskeninin ele alinmamis olmasi
alanyazin agisindan eksiklik olarak degerlendirilmistir. Bu gerek¢elerden hareketle,
gorsel sanatlar egitimi kapsaminda sanat merkezli STEAM yaklagiminin yaraticiliga
etkisini incelemenin s6z konusu disiplinin pedagojik alt yapisini giiglendirecegi ve
nihayetinde sanat yoluyla egitim yaklasimmin uygulanmasina yonelik olumlu bir
farkindalik olusturacag: diistiniilmektedir.

Problem Durumu

STEAM programina yonelik yapilan ¢alismalarin tarihi gelisimine bakildiginda,
konunun Tiirkiye agisindan yeni bir alan oldugu goériilmektedir (Cavas, Ayar, Turuplu,
Giircan, 2020). Fakat buna ragmen, STEAM temelli yaklasimlarm uygulandigi
deneysel aragtirmalara rastlamak miimkiindiir (Giilhan ve Sahin, 2018; Kolsuz, 2018;
Azkin, 2019; Kahya, 2019; Jammie, 2019; Mercan, 2019; Erdonmez, 2019; Beskese,
2019; Moon, 2020). Ancak bu aragtirmalarin neredeyse tamami fen bilimleri alaninda
gerceklestirilmis olup, genellikle STEAM yaklagiminin  6grencilerin  kariyer
tercihlerine, bilime kars1 tutumlarina, elestirel diistinme becerilerine, teknolojiye karst
yaklagimlarina, akademik basarilar1 iizerinde ne gibi etkiler meydana getirdiginin
incelendigi calismalardir (Ultay vd., 2020; Ozkan ve Topsakal, 2017). Ozellikle
Tiirkiye i¢in ilgili literatiir tarandiginda, STEAM yaklagiminin sanat egitimcilerinin
bakis acisiyla ele alindigi smirli sayida c¢alismaya rastlanmistir (Azkin, 2019,
Erdogan, 2020, Erdogan, 2023, Helvaci, 2019, Mercin, 2019, Tiiziin ve Tiiysiiz,
2018). Yapilan literatiir taramast sonucunda STEAM temelli sanat egitimi
programinin ilkokul dordiincii smif Ogrencilerinin genel, sanatsal (iraksak ve
yakinsak) ve sozel (1raksak ve yakinsak) yaraticiliklarina etkisini inceleyen herhangi
bir ¢aligmaya rastlanmamustir. Sanat egitimi alaninda STEAM temelli yaklagima
yonelik yapilan arastirmalarin  smirligit ve bu programinin yaraticiigm tiim
boyutlarina olan etkisini inceleyen herhangi bir ¢alismanin bulunmayisi problem
durumu olarak goriilmiistiir. Buradan yola ¢ikilarak, sanat disiplininin merkezde
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oldugu bir STEAM programu 6grencilerin yaraticiliklarini etkilemekte midir? sorusu
bu aragtirmanin problem ciimlesi olarak belirlenmistir. Bu amagtan hareketle ii¢ alt
amag belirlenerek bunlara yanit aranmstir;

1- Sanat merkezli STEAM programi uygulanan deney grubu ile 6gretim
programina miidehale edilmeyen kontrol grubu 6grencilerinin 6n test-son
test genel yaraticilik diizeyleri arasinda fark var midir?

2- Deney ve kontrol grubu dgrencilerinin 6n test-son test sanatsal yaraticilik
diizeyleri farklilasmakta midir?

3- Deney ve kontrol grubu &grencilerinin 6n test-son test sozel yaraticilik
diizeyleri farklilagsmakta midir?

Yontem

Bu baglik altinda aragtirmanin modeli, ¢aligma grubu, verilerin toplanma siireci,
veri toplama aracit ve son olarak verilerin ¢dziimlenmesine yonelik bilgiler yer
almaktadir.

Arastirma Modeli

Bu arastirmada, STEAM temelli sanat egitimi programinin katilimeilarin
yaraticiliklarina etkisi incelendigi igin yar1 deneysel desenler kapsaminda yer alan
“Ontest-Sontest Eslestirilmis Kontrol Gruplu Desen”den yararlanilmistir. Yansiz
atamanin kullanilmadig1 bu desende hazir gruplardan ikisi belli baz1 degiskenler G6z
onlinde bulundurularak islem gruplarina seckisiz bi¢imde atanmaktadirlar
(Bliylikoztiirk vd. 2014). Deney ve kontrol grubu belirlenirken EPoC Form A
uygulanmis ve birbirine en yakin iki sube seckisiz bi¢imde islem gruplarina
atanmigtir. Atama siirecine iligkin ayrintili bilgiye “Calisma Grubu” baslig1 altinda
yer verilmigtir. Fraenkel, Wallen ve Hyun’a (2012) gore bu desende uygulanan
Ontestin sontest iizerinde meydana getirebilecegi olas1 etki nedeniyle — Bu etki
“Pretest treatment interaction” olarak adlandirilmaktadir — deney grubu katilimcilar
kontrol grubu katilimeilarindan daha iyi ya da daha koétii sonug elde edebilmektedirler.
Fakat bu arastirmada Ontest siirecinde ayni amaca hizmet eden EPoC Form A,
sontestte ise EPoC Form B kullanilmistir. Dolayisiyla bu arastirmada ontest-sontest
stirecinde ayn1 amaca hizmet ettigi kanitlanmis farkli formlar kullanilarak ¢aligmanin
giivenirligi gliclendirilmistir.

Cahsma Grubu

runcArastirmanin ¢alisma grubunu Canakkale il merkezinde yer alan bir
ilkokulda A ve D subelerinde 6grenim goren dordiincii sinifa kayith toplamda 43
ogrenci olugturmustur. Aragtirma kapsaminda dordiincii smif 6grencilerinin
secilmesinde iki ana gerek¢e géz dniinde bulundurulmustur. Yapilan arastirmalardan
elde edilen veriler yaraticilik diizeyinin dordiincii sinifta gerileme egiliminde
oldugunu gostermektedir (Fauziah vd., 2020; Maker, Jo ve Muammar, 2008; Runco
ve Acar, 2012; Torrance, 1968). Dordiincii sinif 6grencilerinin yaraticilik diizeylerinin
gerileme evresinde olmasi, sanat merkezli STEAM programinin dordiincii simnif
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ogrencilerin yaraticilik diizeylerine olan etkilerini incelemek icin bir avantaj olarak
goriilmiistiir. Buna ek olarak; daha 6nce dordiincii sinif gorsel sanatlar dersinde sanat
merkezli STEAM yaklagiminin uygulandigi herhangi bir arastirmaya rastlanmamasi
da 6nemli bir 6l¢iit olarak degerlendirilmistir. Bu amagtan hareketle sosyo-ekonomik
diizeyi alt-orta ve iist kademede yer alan (karma), akademik durumlari ise orta
diizeyde oldugu, il Milli Egitim Miidiirliigii ile yapilan goriismeler ile dogrulanan
bireylerin ¢ocuklarinin 6grenim gordiigii Canakkale merkezde yer alan bir ilkokul
secilmistir.

Aragtirmanmn  6rneklemi  belirlenirken “Kolay Ulasilabilir  Ornekleme
(Convenience Sampling)” yonteminden yararlanilmistir. Bu yontem arastirmaya hiz
ve pratiklik kazandirmasi agisindan 6nemlidir (Fraenkel vd., 2012). Kolay ulagilabilir
ornekleme yonteminde okul yoneticileri ya da smif Ogretmenlerinden subelerin
durumlarina yonelik olarak goriis alinabilecegi gibi, 6n testler uygulanarak da gruplar
belirlenebilmektedir. Buradan hareketle, Canakkale merkezde yer alan bir ilkokulda
dordiincii siifa kayith subelerin tamamina (Dort farkli subeye) on test olarak “EPoC
Form A” uygulanmig ve 0n test sonuglarina dayali olarak birbirine nicelik olarak en
yakin puan alan iki sube secilmistir. Kontrol grubu olarak atanan subenin EPoC Form
A oOntest puan1 82.93 iken deney grubu olarak atanan subenin puani 80,76 olarak
hesaplanmis, dolayisiyla birbirine en yakin puanlar alan bu iki sube arasinda anlaml
bir fark bulunmamuistir. Ayrica simif 6gretmenleri ile goriismeler gergeklestirilerek iki
subenin de birbirine benzer akademik basartya sahip oldugu dogrulanmistir. Bu
subelere tekrar 6n test uygulanmamus, ilk testten aldiklar: veriler 6n test puani olarak
degerlendirilmistir.

Veri Toplama Araglar

Bu arastirmada veri toplama araci olarak “Yaraticilik Potansiyelinin Olgiilmesi
Testi”nden (EPoC) yararlanilmistir. EPoC, Lubart, Besangon ve Barbot tarafindan
2012 yilinda gelistirilmis, A ve B olmak iizere birbirine benzer, ayn1 amaca hizmet
eden 2 paralel formdan olusan 6l¢iim aracidir. Form A ve Form B Ontest-sontest gibi
Ol¢timlerin yapilmasinda giivenirligi artirmak icin yararlanilabilecegi gibi, bireysel
yaraticilik 6l¢iimiinde formlardan birisi de kullanilabilmektedir (Barbot, Besangon ve
Lubart, 2016). Hem A hem de B formu sozel ve sanatsal alan1 olmak iizere 8’er
maddeden olusmaktadir. Form A’daki 1A, 3A, 5A ve 7A maddeleri Sanatsal
Yaraticilik Alani’n1 6lgerken 2A, 4A, 6A ve 8A maddeleri Sozel Yaraticilik Alani’ni
olgmektedir. Benzer sekilde 1B, 3B, 5B ve 7B maddeleri Sanatsal Yaraticilik Alani’n1
Olgerken 2B, 4B, 6B ve 8B maddeleri de Sozel Yaraticilik Alani’n1 6lgmektedir. Bu
maddeler 1raksak diisiinme ve yakinsak diistinme olmak {izere birbirine zit iki farkl
diisiinme bigiminin temsilini olusturmaktadir. Testten edilen puanlar; ¢ok yiiksek,
yiiksek, iist normal, ortalama, alt normal, zay1f ve ¢cok zayif olmak iizere yedi seviyede
siniflandirilmaktadir (Lubart vd., 2012). Form A ve Form B’nin paralelligini
hesaplamak i¢in ise Lubart vd. (2011) tarafindan alt1 ay araliklar ile katilimeilara 6nce
Form A sonra Form B uygulanmis ve formlar arasi i¢ korelasyon incelenmistir. Iki
formun da birbiri arasinda paralligi olan, tekrarl1 6lgtimlerde giivenle uygulanabilecek
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bir yapida oldugu sonucuna ulasilmigtir. Tablo 1.’de 6l¢me aracina ait bilgiler yer
almaktadir. Tablo 1.’deki veriler hem Form A hem de Form B i¢in gecerlidir.

Tablo 1

EPoC Testinin Yapisi

Ifade Alam Iraksak Diisiinme Yakinsak Diigiinme
Soyut Form Soyut Formlar
Sanatsal Alan Somut Nesne Somut Nesneler
Hikaye Sonlart V;rlﬂlen Basliga Gore
. Hikaye
Sozel Alan .
Hikaye Baslangiglart Karaktere Gore
ye bayangie Hikaye

Gecmisten bugiine yaraticiligin 6l¢iimii i¢in kullanilan araglarin ¢ogunlukla
raksak ya da yakinsak diisiinme bi¢cimine odaklandiklart bilinmektedir (Dereli, 2019).
Bu nedenle EPoC 1raksak hem yakinsak diisiinme bigimini 6l¢mesi agisindan diger
O0lgcme araglarindan farklilagmaktadir. Standardizasyon caligmalart Fransa’da
gergeklestirilen EPoC, 5-12 yag araliginda yer alan bireylere uygulanabilen en giincel
ve en kapsamli yaraticilik 6l¢liim aracidir (Barbot, Besangon ve Lubart, 2016). Su anda
11’den fazla iilkede yaratici cocuklarin tanilanmasinda yararlanilan EPoC, 2021 yili
itibariyle Tiirkiye’de ilk defa TUZDER (Tiim Ustiin Zekalilar Dernegi) tarafindan
istiin yetenekli ¢ocuklarin tanilanmasinda kullanilmistir. Ayni zamanda EPoC
Fransa’da iistiin yetenekli ogrencilerin belirlenmesi igin hiikiimet tarafindan
kullanilan giivenilir bir 6lgiim aracidir (Gokdemir, 2017). EPoC’un Ingilizce
versiyonu Centre for Innovation in Education destegiyle Prof. Dr. Taisir Subhi Yamin
tarafindan gelistirilmis, ardindan Ahmet Aksu tarafindan 2011 yilinda Tiirkce’ye
uyarlanmistir (Lubart, Besangon ve Barbot, 2011). Testin uygulanmasi genel olarak
30-60 dakika arasinda tamamlanmaktadir (Dereli, 2019, s. 118).

Olgme aracinin (TR) gegerlik ve giivenirlik ¢aligmalarinda Dogrulayici Faktor
Analizi/DFA uygulanmistir. Analiz i¢in 54 kisiden veri toplanmis ve bu veriler Prof.
Dr. Taisir Subhi Yamin tarafindan puanlanip analiz edilmistir. Puanlayicilar arasi
uyusma yiizdesi ise %87 olarak elde edilmistir. Yapilan islemler sonucunda elde
edilen uyumluluk indekslerine gére model yapiya iyi uyum gostermektedir (GFI=.90,
CFI=.93, TLI=.85, SRMR=.047). Yaraticilik Olcegine iliskin 4 faktorlii yap1
dogrulanmistir (Dereli, 2019).

EPoC testinin giivenirlik caligmasinda ise tiim 6l¢ek i¢in giivenirlik 0.702 olarak
bulunmustur. Elde edilen bu puan, 6lgme aracinin olduk¢a gilivenilir bir arag
oldugunun gostergesidir (Kalayci, 2008). Buna gore dlgekten elde edilen giivenirlik
katsayis1 g6z oniinde bulunduruldugunda 6lgme aracinin giivenilir oldugu sonucuna
ulastlmisgtir.

EPoC’un kullanimryla ilgili tiim izin ve egitimler arastirmaci tarafindan bizzat
Prof. Dr. Taisir Subhi Yamin’den alinmis ve belgelendirilmistir (D-89075, ULM;
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Germany). Kodlama ve istatistik konusunda ise Prof. Dr. Yamin ve Dog. Dr. Fatih
Dereli’den yardim alinmistir. Bu egitim kapsaminda EPoC’un uygulanmasi ve
ardindan Manuel El Kitapgigi’na gore kodlanmasi/hesaplamalarin yapilmasina
yonelik olarak arastirmaciya online ortamda (Pandemi nedeniyle) “Kodlama ve
Uygulama” egitimi verilmistir. Bu egitimler toplamda 2 hafta siirmiis olup, egitim
sonrasi pilot uygulama ile degerlendirme siireci tamamlanmigtir. Dolayisiyla 6lgme
aracinin puanlanmast ve ham puanlarin EPoC indislerine doniistiiriilerek bilgisayar
ortamina aktarilmasi EPoC Manuel El Kitap¢igi’na gore gerceklestirilen iic asamali
bir siire¢ igermektedir.

Etik Kurul Karari

Bu arastirmaya yonelik izinler, Ankara Universitesi Etik Kurul Komisyonu
tarafindan 15-08-2022 tarihli 16. toplantisinda, 219 sayili karar1 ile uygun
bulunmustur.

Verilerin Analizi

Arastirmanin bu asamasinda katilimcilarin isim ve soy isimleri kodlanarak veri
gizliliginin saglanmasi amaglanmistir. Bu kapsamda EPoC’dan elde edilen veriler,
katilimcilara verilen kodlar ile SPSS 25 paket programina islenmis ve analiz iglemleri
ham puanlar iizerinden gerceklestirilmistir. Grup i¢i veri sayilar1 30’dan az olmasi
gerekcesiyle non-parametrik analizlerden yararlanilmistir. Arastirma kapsaminda
uygulanan yaklasimin (sanat merkezli STEAM) yaraticiliga etkisi incelendigi i¢in
deney ve kontrol gruplarinin 6n test ve son testte elde ettikleri puanlarin
karsilastirilmast yapilmis, bu siire¢ iki farkli istatistiksel testten yararlanilarak
tamamlanmustir. ilk asamada Mann Whitney U analizinden yararlanilmis, ardindan
gruplarin kendi i¢inde 6n test ve son test puanlarinin degisimlerinin incelenebilmesi
icin Wilcoxon Isaretli Siralar Testi’ne basvurulmustur.

Sanat Merkezli STEAM Etkinlikleri Gelistirme Siireci

Bu arastirma kapsaminda dort farkli STEAM etkinligi gelistirilmis ve
uygulanmstir. Gelistirilen etkinliklerde sanatlar disiplini merkezde yer aldig1 igin,
“Sanat Merkezli STEAM” adiyla ele alinmistir. Etkinlikler gelistirilirken sanat
disiplininin merkezde ve 6n planda olmasina dikkat edilmis, her etkinlikte en az iki
farkli disiplinin sanat ile biitlinlesecek bi¢imde planlanmistir. Etkinliklerin
kazanimlari giincel MEB 6gretim programindan elde edilmistir. Bu kapsamda etkinlik
gelistirme silirecinde basta danigman Ogretim {iyesi olmak {izere doktorasi ve
dogentligi fen bilimleri egitimi alaninda olan ve STEAM konusunda farkli ¢aligmalar
yiiriiten bir 6gretim tiyesi ve doktoras1 giizel sanatlar egitimi alaninda olan 3 6gretim
iiyesinden goriis alinmustir. Ardindan mevcut etkinlikler Tez Izleme Komitesi
iiyelerine sunulmustur. Tez izleme Komitesi iiyelerinin goriisii sonrasinda programin
dort etkinlik ile sinirl kalmasi gerektigi, bu etkinliklere de bazi ekleme ve ¢ikarmalar
yapilmasina yonelik karar alinmistir. Yeterli bulunan dort etkinlik; “Dijital
Eskizlerim”, “Fosil Miizesi Kuruyoruz”, Dogal ve Atik Malzemelerden Geri
Déniisiim Sanatina” ve “Yapay Zeka ile Sokak Kedileri I¢in Kuliibe Tasarliyorum”
etkinlikleridir. Etkinliklerin tamami “Konuyu Anlat”, “Problem Durumunu Belirt”,
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“Tasarla”, “Sergile” ve “Bagisla” evrelerini i¢erecek bigimde planlanmistir. S6z
konusu tiim basamaklar kendi iginde islevsel amaclara hizmet etmektedir. Ornegin
konuyu anlat basamaginda katilimcilara az sonra yapilacak etkinlik hakkinda bilgi
verilerek merak uyandirilir. Burada gorsel ve isitsel teknolojilerden yararlanilmasi
onem tagimaktadir. Konuya hakim olundugu anlasildiktan sonra problem durumuna
gegilir. Problem durumunun aktarilmasi siireci etkinligin sorunsuz bir sekilde
ylriitiilmesi, sonu¢ agamasinda anlamli ¢aligmalarin olusturulabilmesi i¢in biiyiik
onem tagir. Bu agamada arastirmaci, katilimcilarin dikkatini gekmek ve onlart motive
etmek i¢in gilinliik yasamda karsilagsma olasiliklart olan bir hikdye iiretmistir. Bu
hikayenin sonunda bir problem durumundan bahsedilir ve katilimcilarin bu probleme
yonelik olarak ¢oziim iiretmeleri beklenmektedir. Ugiincii asama tasarla evresinden
olusur. Onceki asamada aktarilan problemden hareketle uygulama yapmalari
istenmektedir. Gruplar halinde c¢aligilacagi i¢in igbirlik¢i 6grenme 6n plandadir.
Tasarim asamas1 tamamlandiginda sergileme evresine gegilir. Sergileme asamasinda
grup iyelerinin arasindan, ortak karar ile bir kiirator belirlenir. Aragtirmaci ve kiirator
caligmalarin sergilenmesi konusunda ortak bir ¢alisma yiiriitiir ve belirlenen yerlerde
sergileme iglemi yapilir. Son evre bagislama asamasindan olusur. Bu asamada
katilimcilar ister gercek isterlerse hayali bagista bulunabilir. Her grup etkinlikler
kapsaminda yapmis olduklar1 ¢aligsmalart istedikleri kurum ve kuruluslara
bagislayabilirler. Ornegin “Yapay Zeka ile Sokak Kedileri I¢in Kuliibe Tasarltyorum”
etkinligi sonucunda yapilan minyatiir kedi evleri katilimcilarin belirledikleri
belediyelere bagislanarak gerekli goriilen sokaklara yerlestirilir. Bu siire¢ her etkinlik
icin 6zel olarak planlanmistir. Boylece katilimcilara paylasmanin 6nem ve gerekliligi
duyumsatilmis olacaktir. Her uygulamanin sonunda planda yer alan degerlendirme
kriterleri uygulanarak puanlama yapilir.

Deneysel Siire¢

Bu aragtirma kapsaminda subeler arasindan segkisiz bigimde belirlenmis olan
deney grubu 6grencilerine her etkinlik {i¢ ders saati olmak iizere toplamda dort farkl
etkinlik arastirmaci tarafindan bizzat uygulanmistir. Kontrol grubuna ise mevcut
Ogretim programinda yer alan konular sinif 6gretmeni tarafindan uygulanmistir. Hem
deney hem de kontrol grubu katilimcilarinin 12 hafta boyunca elde etmesi hedeflenen
gorsel sanatlar dersi kazanimlari aymdir (Ogretim programindan elde edilmistir).
Ancak deney grubu 6grencilerine sanat merkezli STEAM yaklasimi uygulandigi i¢in
kontrol grubundan farkli olarak teknoloji, fen bilimleri, miihendislik ve matematik
disiplinlerine yonelik de kazanimlar elde etmislerdir. Deney grubuna arastirmact
tarafindan bizzat uygulanan deneysel siire¢ 15 hafta boyunca smnif dgretmeni E.I
tarafindan gozlenmistir. {1k hafta (11 Eyliil 2023) &n test islemleri tamamlanmus,
ikinci hafta itibariyle deneysel uygulama siirecine baslanmis ve 12 hafta boyunca bu
stireg devam etmigstir (18 Eyliil-11 Aralik). Son hafta ise son test islemleri
gerceklestirilmistir (18 Aralik - 22 Aralik). Ardindan STEAM Bilim-Sanat Sergisi
diizenlenerek arastirma sonlandirilmistir. Siirece iliskin ayrmtili bilgiler Tablo 2.’de
yer almaktadir.
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Tablo 2
Arastirma Siirecine Iliskin Bilgiler
Tarih/Hafta Yapilacak Is/Etkinlik Aciklama
1. Hafta  Tanigma STEAM nedir konulu sunumun
On Test Uygulanmast aktarilmasi. Etkinliklerin kisaca
11-15 Eyliil (EPoC Form A) tanitilmasi.
2. Hafta Dijital sanatla ilgili hazirlanmis
Dijital Eskizlerim dokiimanlar ve sunum dgrenciler ile
18-22 Eyliil paylasilir.
3. Hafta
Dijital Eskizlerim Tasarim
25-29 Eyliil
4. Hafta
Dijital Eskizlerim Tasarim
2-6 Ekim
5. Hafta  Yapay Zeka ile Sokak R .
Kedileri i¢in Kuliibe Eapaly zeka ve kerpig yap.ilar.ilakk“;dal
9-13 Fkim Tasarhyorum azirlanan sunum dgrenciler ile paylasilir.
6. Hafta  Yapay Zeka ile Sokak
Kedileri I¢in Kuliibe Tasarim
16-20 Ekim Tasarliyorum
7. Hafta  Yapay Zeka ile Sokak
Kedileri I¢in Kuliibe Tasarim
23-27 Ekim Tasarliyorum
8. Hafta Ogrencilere fosiller ile ilgili ¢izgi film
e izletilerek konuya giris yapilir. Cizgi
30 Ekim-3 Fosil Miizesi Kuruyoruz filmden sonra hzllmzr%lansni]lspsunugl y
Kasim ogrenciler ile paylasilir.
9. Hafta
Fosil Miizesi Kuruyoruz Tasarim
6-10 Kasim
1 HAFTALIK ARA TATIL
10. Hafta
Fosil Miizesi Kuruyoruz Tasarim

20-24 Kasim
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Tablo 2 (devami)
11. Hafta

Atik ve Dogal . . .
Malzemelerden Geri Ogrencilere hazirlanmis olan videolar

27 Kasim-1 Déniisiim Sanatina izletilerek konuya giris yapilir.

Aralik
12. Hafta  Atik ve Dogal
Malzemelerden Geri Tasarim
4-8 Aralik Doniisiim Sanatina
13. Hafta  Atik ve Dogal
Malzemelerden Geri Tasarim
11-15 Aralik Doniisiim Sanatina
14 Hafta Son Testler
18-22 Arallg___ (EPoC Form B)
Tiim etkinlikler kapsaminda 6grencilerin
15. Hafta g > .
.. ortaya koyduklar1 tirlinler sergilenir.
STEAM Sergisi . .. IS A
Sergileme icin siniftan goniillii kiiratorler
26 Aralik O
belirlenir.
Bulgular

Bu baglik altinda arastirma kapsaminda elde edilen veriler tablolar halinde
sunularak yorumlanmustir.
Birinci Alt Amaca iliskin Bulgular

Sanat merkezli STEAM programi uygulanan deney grubu ile Ogretim
programina miidahale edilmeyen kontrol grubu &grencilerinin 6n test-son test genel
yaraticilik diizeyleri arasinda fark var midir?

Tablo 3

Deney ve Kontrol Grubu Katimcilarin Genel Yaraticilik Puanlarinin On Test ve Son
Test Arasinda Karsilastirilmast

Test Grup N X SS U p
On Test Deney 21 80.76 7.84
Genel Kontrol 2 82.93 7.28 199.0 436
Yaraticilik
Son Test Deney 21 108.71 10.14
Genel 1.0 .000
Yaraticilik Kontrol 22 82.48 5.98

p>0.05

Tablo 3 incelendiginde, genel yaraticilikta deney grubunun 6n test puam
(X=80.76) iken kontrol grubunun 6n test puam (X=82.93) oldugu goriilmektedir.
Dolayisiyla uygulama oncesinde hem deney hem de kontrol grubunun genel
yaraticilik diizeylerinin birbirine benzer oldugu ve aralarindaki puan farkinin
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istatistiksel olarak anlamli diizeyde olmadig1 (p>0.05) anlagilmaktadir. Uygulama
sonrasinda alman son testte ise deney grubunun puanimin (X=108.71)’e yiikseldigi,
kontrol grubunun puaninin ise (X=82.48) oldugu goriilmiis ve bunun deney grubu
lehine istatistiksel olarak anlamli diizeyde oldugu (U=1.0; p<0.05) anlagilmistir.

Tablo 4

Deney Grubundaki Katilimcilarin Genel Yaraticilik Puanlarinin On Test ve Son Test
Arasinda Karsidagtirimasi
Test N X SS Z p
On Test Genel
Yaraticihk 21 80.76 7.84
Son Test -4.015 .000
Genel 21 108.71 10.14
Yaraticilik
p>0,05

Deney grubu katilimeilarinin uygulama 6ncesinde 6n test puam (X=80.76) iken
son testten elde ettikleri puan (X=108.71) olarak hesaplanmistir. Dolayisiyla sanat
merkezli STEAM programi uygulamast siirecinde deney grubu katilimcilarinin genel
yaraticilik diizeylerinde 27.95 puanlik bir artis meydana geldigi ve bunun istatistiksel
olarak anlamli bulundugu (z=-4,0; p<0.05) anlasiimustir.

Tablo 5

Kontrol Grubundaki Katilimcilarin Genel Yaraticilik Puanlarinin On Test ve Son Test
Arasinda Karsidagtirimasi

Test N X SS Z p

Genel

Yaraticilik 22 82.93 7.28

On Test

Genel

Yaraticilik 22 82.48 5.98

Son Test

-.819 413

Kontrol grubunun 6n test puan1 (X=82.93) iken son testten elde ettikleri puan
(X=82.48) olarak hesaplanmustir. Elde edilen verilerden hareketle kontrol grubu
katilimcilarinin 6n test-son test puanlarinda anlamli bir farklilagma gozlenmemistir
(z=-.81; p>0.05).

ikinci Alt Amaca iliskin Bulgular

Sanat merkezli STEAM programi uygulanan deney grubu ile Ogretim
programina miidahale edilmeyen kontrol grubu 6grencilerinin 6n test-son test sanatsal
yaraticilik diizeyleri farklilagmakta midir?
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Tablo 6

Deney ve Kontrol Grubu Katilimcilarin Iraksak Sanatsal Yaranalik (DG)
Puanlarimin On Test ve Son Test Arasinda Karsilastirilmasi

Test Grup N X SS U 0
Iraksak Deney 21 90.95 14.02

Sanatsal

(DG) Kontrol 22 96.77 11.85 174.0 163
On Test

Iraksak Deney 21 117.95 10.01

Sanatsal

(DG) Kontrol 22 96.86 12.33 31.0 .000
Son Test

p>0,05

Katilimcilarin  1raksak sanatsal yaraticilik alt boyutuna iliskin puanlar
incelendiginde deney grubunun 6n test puani (X=90.95) iken kontrol grubunun 6n test
puanm (X=96.77) dir. Dolayisiyla uygulama 6ncesinde hem deney hem de kontrol
grubu katilimcilarinin 6n test iraksak sanatsal yaraticilik puanlarinin birbirine benzer
oldugu ve istatistiksel olarak anlamli bir farklilasma gostermedigi anlagilmistir
(U=.16; p>0,05). Son test puanlar1 degerlendirildiginde ise deney grubunun puaninin
(X=117.95), kontrol grubunun ise (X=96.86) oldugu goriilmiistiir.

Sanat merkezli STEAM programinin uygulandig1 deney grubu katilimcilarinin
rasak sanatsal yaraticilik alt boyutu 6n test-son test diizeyleri bu siiregte 27 puanlik
bir arti gosterirken geleneksel 6gretim yaklagimlarinin uygulandigi kontrol grubunun
puaninda herhangi bir artis olmadigi anlasilmistir. Buradan hareketle deney grubu
katilimeilarinin 6n test-son test slirecinde meydana gelen artisin anlamlilik diizeyine
bakilmis ve bunun istatistiksel olarak anlamli bulundugu anlagilmistir (U=31.0;
p<0.05).

Tablo 7

Deney ve Kontrol Grubu Katilimcilarin Yakinsak Sanatsal Yaraticilik Puanlarinin On
Test ve Son Test Arasinda Karsilagtirilmasi

Yakinsak Deney 21 77.00 827

Sanatsal

d6) Kontrol 22 78.05 9.44 222.0 821
On Test

Yakinsak Deney 21 106.48 16.16

Sanatsal

(IG) Kontrol 22 79.73 734 25.5 .000
Son Test

p>0.05
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Veriler incelendiginde, yakinsak sanatsal yaraticilik boyutunda deney grubunun
on test puam (X=77.00) iken kontrol grubunun 6n test puanmi (X=78.05)’dir.
Dolayistyla uygulama oncesinde hem deney hem de kontrol grubu katilimcilarinin
yakinsak sanatsal yaraticilik boyutunda elde ettikleri puanlar arasinda istatistiksel
olarak anlaml diizeyde farklilik olmadig1 (U=.82; p>0.05) anlagilmaktadir. Uygulama
sonrast alinan son test puanlari degerlendirildiginde ise deney grubunun puani
(X=106.48)’¢ yiikselirken kontrol grubunun puaninin (X=79.73)’¢ yiikseldigi
goriilmiistiir. Elde edilen verilerden hareketle 6n test-son test siirecinde deney grubu
katilimeilarinin yaraticilik diizeyinde 29.48 puanlik bir artis meydana gelirken kontrol
grubu katilimeilarinda 1,68 puanlik bir artis oldugu hesaplanmistir. Bu farklilagmanin
anlamlilik diizeyi incelendiginde deney grubu katilimcilari lehine istatistiksel diizeyde
anlamli bir artig oldugu sonucuna ulastlmistir (U=25.5; p<0.05).

Uciincii Alt Amaca iligkin Bulgular

Sanat Merkezli STEAM Programi Uygulanan Deney Gurubu ile Ogretim
Programina Miidahale Edilmeyen Kontrol Grubu Ogrencilerinin On Test-Son Test
Sozel Yaraticilik Diizeyleri Farklilasmakta Midir?

Tablo 8

Deney ve Kontrol Grubu Katilimcilarin Iraksak Sézel Yaraticilik Puanlarinin On Test
ve Son Test Arasinda Karsilastirilmasi

Test Grup N X SS U p
On Test Deney 21 76.00 7.35
Iraksak
Sozel Kontrol 22 76.27 7.52 2280 940
V)
Son Test Deney 21 100.38 10.69
Iraksak
Sozel Kontrol 22 74.82 4.74 33 000
V)

p>0,05

Veriler incelendiginde, iraksak sozel yaraticilik alt boyutunda deney grubu
katilimcilarini 6n test puam (X=76.00) iken kontrol grubunun (X=76.27) oldugu
goriilmektedir. Dolayisiyla uygulama oncesinde hem deney hem de kontrol grubu
katilimeilarinin 1raksak s6zel yaraticilik alt boyutundan elde ettikleri puanlarin
anlaml diizeyde farklilasmadig1 goriilmistiir (U=.22; p>0.05). Uygulama sonrasinda
bagvurulan son test puanlari degerlendirildiginde deney grubunun puaninin
(X=100.38)’e yiikselirken kontrol grubunun puanin (X=74.82)’ye geriledigi
goriilmiistiir. Buradan hareketle deney grubu katilimcilarinda uygulama sonrasinda
sOzel yaraticiligin 1raksak alt boyutunda 24,38 puanlik bir artis meydana geldigi,
kontrol grubunda ise 1.45 puanlik bir diisiis yasandigi goriilmiistiir. Deney grubu
katilimeilarinin 6n test-son test iraksak sozel yaraticilik alt boyutu puanlarinda
meydana gelen bu degisimin istatistiksel olarak anlamli diizeyde oldugu anlagilmistir
(U=3.5; p<0.05).
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Tablo 9

Deney ve Kontrol Grubu Katilimcilarinin Yakinsak Sozel Yaraticilik (1V) Puanlarinin
On Test ve Son Test Arasinda Karsilagtirtimasi

Test Grup N X SS 0] p
> Deney 21 79.19 7.03
On Test Kontrol 2 81.05 6.43 195.0 367
Deney 21 110.57 1336
SonTest  — rol 2 78.41 5.94 1.0 000
p>0,05

Veriler incelendiginde, yakinsak sozel yaraticilik alt boyutunda deney grubu
katilimcilarinin elde ettigi on test puani (X=79.19) iken kontrol grubunun (X=81.01)
olarak hesaplanmistir. Buradan hareketle deney ve kontrol grubu katilimcilarinin
yakinsak sozel yaraticilik alt boyutu On test puanlarimin anlamli diizeyde
farklilasmadig1 (U=.19; p>0,05), birbirine benzer oldugu anlasilmaktadir. Uygulama
sonrasi alinan son testlerde deney grubu katilimcilarinin puani (X=110.57) olurken,
kontrol grubunun (X=78.41) olarak hesaplanmustir. Elde edilen verilerden hareketle
deney grubunun 6n test-son test siirecinde yakinsak sozel yaraticilik alt boyutu
puanlarinda 31.38 puanlik bir artis meydana gelirken kontrol grubunda 2.64 puanlik
bir diigiis yasandigi, bu farklilasmanin deney grubu katilimcilari lehine istatistiksel
olarak anlaml diizeyde oldugu anlasilmaktadir (U=.1; p<0.05).

Tartisma, Sonuc ve Oneriler

Aragtirmanin  birinci alt amacit “Sanat merkezli STEAM programinin
uygulandigi deney grubu Ogrencileri ile Ogretim programina miidahalede
bulunulmayan kontrol grubu 6grencilerinin genel yaraticilik diizeyleri arasinda fark
var midir?” seklindedir.

Yapilan dl¢iimlerden hareketle deney ve kontrol grubu katilimeilarinin 6n test
yaraticilik diizeylerinin tiim boyutlarda birbirine denk oldugu goriilmiistiir. Ardindan
deney grubu katilimcilaria arastirmaci tarafindan gelistirilen sanat merkezli STEAM
programi 12 hafta boyunca uygulanmis ve son testler alinmistir. Gruplarin son
testlerinin karsilastirilmasi i¢in bagvurulan istatistiksel analiz sonuglarinda deney
grubu katilimeilarinin - genel yaraticilik son test puanmnin kontrol grubu
katilimcilarindan istatistiksel olarak daha yiiksek oldugu goriilmiistiir. Elde ettigimiz
bu sonug¢ sanat merkezli STEAM etkinliklerinin katilimcilarin genel yaraticilik
diizeylerini artirdigini gostermistir.

Arastirmanin birinci alt amacina iligkin elde edilen sonuglar Habibi (2023)’nin
STEAM’in yaraticilik iizerine etkilerini inceledigi arastirmasinda da goézlenmistir.
Arastirmaci yaptig1 ¢alismanin sonucunda, STEAM etkinliklerinin yaratict diigiinme
ve yaratict lirin ortaya koyma konusunda ¢ocuklar iizerinde anlamli etkiler meydana
getirdigi sonucunu elde etmistir. Aydin (2022) da yaptig1 arastirmada STEAM
destekli mandala etkinliklerinin katilimecilarin yaraticiligia etkisini incelemis ve
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aragtirmanin sonucunda programin genel yaraticilik iizerinde anlamli degisiklik
meydana getirdigi sonucuna ulasmistir. Benzer sekilde Wandari vd. (2018) de
yaptiklar1 arastirmalarinda STEAM programinin yaraticilik iizerinde anlamli bir
etkiye sahip oldugu sonucuna ulagmistir. Yidirim (2023) ise yaptigi doktora
calismasinda STEAM’in akademik basari, fen bilimlerine karsi motivasyonlari ve
yaraticilik tizerindeki etkilerini sorgulamis ve arastirmanin sonucunda programin
yaraticilik tizerinde anlamli etkiye sahip oldugu sonucuna ulasiimistir. Benzer sekilde
Wahyuningsih vd. (2019); Wan vd. (2022); Yesildag vd. (2021)’nin yaptiklar
calismadan elde ettikleri bulgular da STEAM programinin genel yaraticilik iizerinde
istatistiksel olarak anlaml etki meydana getirdigini gostermistir. Ancak Tran, Hung
ve Hung (2021)’un arastirmasinda, STEAM yaklasimimin genel yaraticiligin tiim
boyutlarinda anlamli bir farklilasmaya sebep olmadigi sonucuna ulastlmistir.
Dolayisiyla bu arastirma kapsaminda ulagilan veriler Tran, Hung ve Hung (2021)’un
bulgulari ile farklilik gostermektedir. Ancak genel bir degerlendirme ile aragtirmanin
ilk amacina iligkin ulasilan “STEAM programi yaraticilik {izerinde istatistiksel olarak
anlamli etkiye sahiptir” sonucu, ilgili literatiir ile benzerlik gostermistir.

Aragtirmanin ikinci alt problemi “Deney grubu 6grencileri ile kontrol grubu
ogrencilerinin sanatsal yaraticilik diizeyleri farklilasmakta midir?” seklindedir.

Yapilan analizlerde uygulama baslamadan Once deney ve kontrol grubu
Ogrencilerinden alinan sanatsal yaraticilik alt boyutuna iligkin olarak “iraksak sanatsal
(DG) ve yakinsak sanatsal” (IG) yaraticilik puanlarinin birbirine benzer oldugu
goriilmiistiir. Uygulama sonrasinda yapilan son testlerde ise deney ve kontrol grubu
katilimeilarinin sanatsal yaraticilik diizeylerinde farklilasma oldugu, ancak en fazla
artisin sanatsal yaratmanin iraksak boyutunda yasandigi sonucuna ulasiimistir. Bu
farklilagmanin sanat merkezli STEAM programinin uygulandigt deney grubunda yer
alan 6grenciler lehine istatistiksel olarak anlaml diizeyde oldugu goriilmiistiir. Elde
ettigimiz bu sonug, sanat merkezli STEAM yaklagiminin sanatsal yaraticiligin tiim alt
boyutlarinda (iraksak ve yakinsak) anlamli artisa sebep olan etkili bir program
oldugunu gostermistir.

Arastirmanin ikinci alt amacina iliskin elde edilen sonuca benzer olarak, Gomez
ve Ros (2024) da yaptiklari aragtirmalarinda ilkogretim diizeyinde uygulanan STEAM
programinin sanatsal yaraticilik lizerinde anlamli artisa sahip oldugu sonucuna
ulagmistir. Benzer sekilde Madenci ve Yilmaz (2019) da yaptiklar arastirmalarinda
STEAM temelli programin 11-12 yasindaki ¢ocuklarin sanatsal yaraticilik ve tasarim
siireclerinde anlamli diizeyde artis meydana getirdigi sonucuna ulasmislardir. Ozkan
ve Topsakal (2020) ise STEAM destekli ogretim programinin yedinci sinif
ogrencilerin yaraticiliklart iizerindeki etkisini incelemis ve STEAM’in sanatsal
yaraticiligi anlamli diizeyde artirdigt sonucuna ulagilmistir. Bu aragtirmadan elde
edilen sonuca benzer olarak Jazariyah et al. (2023) da STEAM destekli etkinliklerin
¢ocuklarin yaraticiliklari iizerindeki etkisini incelemis ve programin sanatsal yaratma
iizerinde anlamli artisa sebep oldugu sonucuna ulasmislardir. Ancak sanatsal
yaraticiliga doniik sonuglarini karsilastirmak igin literatiirde atif yapilan ¢aligmalarin
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neredeyse tamami sanatsal yaratmanin iraksak boyutuna odaklanmistir. Ciinkii
geemisten bu yana yaraticiligi 6lgmede biiylik oranda iraksak boyut 6lgiit olarak
alimmustir. Fakat bu aragtirmada sanatsal yaratmanin yalnizca iraksak degil yakinsak
boyutu da ele alinarak degiskenin tiim boyutlari incelenmistir. Ciinkii yaraticilik
yalnizca 1raksak diigiinme bigimi degil, yakinsak diisiinme bi¢imini de igerisine alan
norolojik bir degiskendir (Andreasen, 2019). Bu sebeple yaraticiligin Sl¢limiinde
yeniligin ortaya ¢ikmasini saglayan iraksak diisiinme ile bu yeniligin kritik edilerek
eyleme donlismesine olanak taniyan yakinsak diisiinme ayni anda olgtlmelidir
(Cropley, 2010). Dolayisiyla edilen sonuglar, iraksak ve yakinsak diisiinmeyi 6lgmesi
bakimindan literatiirden ayrilmaktadir. Deney grubu katilimcilarinin sanatsal
yaraticilik puanlari iraksak boyutta nicelik olarak daha fazla artis gosterse de yakinsak
boyutta meydana gelen artig da anlamli bulunmustur. Bu farklilasma sanat merkezli
STEAM yaklasimimin yaraticiligin yalnizca iraksak boyutunda degil tiim boyut ve
paydaslarinda anlamli artiga sebep oldugu sonucuna ulagmamiza olanak tanimistir.
Land (2013) ele aldig1 makalesinde STEAM programinin yaraticilik {izerinde anlaml
etki olusturdugu fakat ayn1 zamanda G6grencilerin kavram yapilandirmasinda farkli
disiplinlerin yaklasimiyla bakabilmeyi de sagladigi, bu nedenle yakinsak diistinmeyi
kullanarak karmasik bir sorunu eszamanli olarak ayristirma konusunda dnemli bir
gorev Ustlendigini belirtmektedir. Buradan hareketle, uygulama sonrasinda sanatsal
yaraticiligin yakinsak boyutunda da anlamli farklilagma goriilmesi STEAM’in bu
ozelligine baglanabilir. Sonug olarak arastirmanin ikinci alt amacina iligkin olarak
elde edilen bulgularin iraksak sanatsal yaraticilik boyutunda ilgili literatiir ile
benzerlik gosterdigi fakat yakinsak sanatsal yaraticilik boyutunu 6l¢gmesi bakimindan
ortaya konulan 6zgiinliik ile literatiirden ayrildig1 sonucuna ulasilmistir.

Arastirmanin {iglincii alt amaci; “Deney grubu 6grencileri ile kontrol grubu
ogrencilerinin  sdzel yaraticilik diizeyleri farklilagmakta midir?” seklindedir.
Uygulama o6ncesinde deney ve kontrol grubu ogrencilerinin sézel yaraticilik alt
boyutuna iliskin olarak elde ettikleri puanlarin hem 1raksak (DV) hem de yakinsak
boyutta (IV) benzerlik gosterdigi goriilmiistiir. 12 hafta boyunca siirdiiriilen
etkinlikler sonrasinda alinan son testlerde ise deney grubu katilimcilart lehine hem
raksak hem de yakinsak sozel yaraticilik boyutunda anlamli farklilasmanin oldugu
anlagilmistir. Dolayisiyla sanat merkezli STEAM programinin sozel yaraticilik
iizerinde anlamli bir etkiye sahip oldugu sonucuna ulasgilmistir. Ancak sanatsal ve
sozel yaraticilik karsilagtirildiginda, deney grubu 6grencilerinin sanatsal yaraticilik
puanlarinin nicelik olarak daha fazla yiikseldigi goriilmiistiir. Bunun temel gerekgesi,
gelistirilen programda sanat merkezli bir yaklagimin benimsenmis olmasina
baglanmistir. Bu sonug ayni zamanda etkinliklerin amaca uygun gelistirildigini de
gostermektedir.

Sozel yaraticilik boyutunda sanatsal yaraticiliktan farkli olarak yakinsak sozel
(IV) alt boyutu, wraksak sozel alt boyutuna gore nicelik olarak daha fazla artig
gostermistir. Bu farklilasma STEAM’in disiplinlerarasi yapisindan kaynaklandigi,
farkli disiplinlerin bakis agisiyla karsilasilan probleme ¢6ziim tiretmenin karmasik bir
sorunu eszamanli olarak ¢dzmeye ve rasyonel c¢oziimlere ulasabilmeye olanak
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tanimasiyla iliskilendirilmistir. Buna ek olarak, yapilan etkinlikler esnasinda yapay
zekd icin komut gelistirme ve tasarladiklari fosile yonelik tarihsel bir hikaye
olusturma gibi asamalarda hem sozel yaraticilik becerilerinin gelistigi hem de daha
pratik ve islevsel diisiinebilme hizlarinin arttig1 yorumunda bulunulabilir. Bu durum
s6zel yaraticiligin tiim alt boyutlarina yansimanin yani sira yakinsak sozel yaraticiligi
daha fazla etkilemis olacag1 dngoriilmektedir.

Bu aragtirmadan elde edilen bulguya benzer olarak Ozkan ve Topsakal (2020)
da STEAM destekli ortaokul programimnin &grencilerin yaraticiliklar {izerindeki
etkisini incelemis ve programin katilimcilarin sézel yaraticiliklari iizerinde anlaml
bir etkiye sahip oldugu sonucuna ulasilmistir.Yakman ve Lee (2012) da yaptiklart
calismada STEAM temelli yaklasimin sdzel (Verbal) yaraticiligin gelisimine olanak
tanidigini, yaratici diistinmenin s6zel boyutunda anlamli etkiler olusturdugu sonucuna
ulagmistir. Bu arastirma kapsaminda elde edilen bulguyu destekler bicimde Ozkan
(2020) da uygulanan STEAM destekli programin ortaokul Ogrencilerinin sdzel
yaraticilik diizeylerini anlamli bigimde artirdigi sonucuna ulasilmistir. Eitah ve
Abueita (2023) da yaratici diisiinme siirecinde STEAM’e dayali 6gretim programinin
etkisini incelemis ve arastirmanin sonucunda programin sozel yaraticilik tizerinde
anlamli etkiler meydana getirdigi sonucuna ulagmistir.

Sonug olarak bu arastirmada sanat merkezli STEAM yaklagiminin ilkokul
dordiincii  sinifta 6grenim gdren katilimeilarin yaraticilik  diizeylerine etkisi
incelenmistir. Leary’e (2012) gore iyi tasarlanmis bir deneysel desende arastirmaci,
deney ve kontrol grubu katilimcilarinin esit kosullarda siirece bagladigini kanitlamak
durumundadir. Bu durum i¢ gegerliligi tehtid edebilecek Onemli bir ayrintidir.
Caligma gruplari belirlenmeden 6nce i¢ gegerliligin saglanabilmesi i¢in tiim gruplara
ontest olarak EPoC Form A uygulanmis ve birbirine nicelik olarak en yakin iki sube
belirlenmig, ardindan smif Ogretmenlerinden bu subelerin akademik bagart
diizeyleriyle ilgili goriismeler gergeklestirilerek birbirlerine denk olduklart
anlagilmistir. Ardindan bu iki sube seckisiz olarak deney ve kontrol grubu olarak
atanmustir. Dolayisiyla i¢ gegerliligi tehtid eden unsurlar arasinda siralanan se¢im
yanlilig1 konusunda uygulama baglamadan once gerekli tedbirler alinmistir (Gall,
Borg ve Gall, 2003). Barbot, Besangon ve Lubart’a (2016) gére dntest-sontest yapilan
caligmalarda, Ontestin sontest lizerinde meydana getirebilecegi olasi etki nedeniyle
(Pretest treatment interaction) deney grubu katilimeilarinin puanlarinda kontrol grubu
katilimcilarindan daha iyi sonuglar elde edilebilmekte olup bu durum i¢ gegerliligi
tehtid eden unsuz arasinda siralanmaktadir. Hem Ontest hem de sontestte ayni
maddeler ile 6l¢iim yapilan aragtirmalarda bu durum i¢ gegerliligi tehtid eden 6nemli
bir ayrint1 olarak degerlendirilebilir. Ancak bu arastirmada Ontest ve sontestte ayn
amaca hizmet eden iki farkli paralel form (EPoC Form A ve Form B) kullanildigi igin
ic gecerliligin saglandig1 disiinlilmektedir. Fakat tiim bunlara ragmen, arastirma
kapsaminda yar1 deneysel desenlerden yararlanilmis olmasi nedeniyle gruplara
tesadiifi atama yapilamamasi, hazir siniflarin segkisiz olarak deney ve kontrol grubu
olarak atanmasi i¢ gegerliligi tehtid edebilecek bir unsur olarak goriilebilir. Ancak
hazir smiflar gibi dogal ortamlarda yapilan deneysel islemlerde gruplara kisiler
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tesadiifi olarak atanamadigi i¢in i¢ gegerliligin diismesi olast bir sonu¢ olarak
degerlendirilebilir (Shaughnessy, Zechmeister ve Zechmeister, 2012). I¢ gecerliligi
tehtid edebilecegi diistiniilen son husus ise “Deneysel miidahalenin yayilmas1”
durumudur. Bu durum deney ve kontrol gruplarmin ayni veya yakin ortamlardan
secilmesi durumunda kontrol grubunda yer alan {iyelerin deneysel grupta yer alanlarin
sartlarina sahip olmak istemesi gibi bir beklentinin olmasi ya da uygulamacilar ve
denekler arasinda olasi etkilesim olarak tanimlanmaktadir (Gall, Borg ve Gall, 2003).
Fakat bu arasgtirmada deney grubu katilimeilariin diger grup ile etkilesime
geememesi igin 6zel dnem gosterilmis, deney grubu 6grencileriyle bu konu uygulama
oncesinde goriisiilerek, siire¢ hakkinda bilgi aktarilmamasi gerektigine yonelik
aciklamalar yapilmistir. Dolayisiyla bu arastrmada deneysel miidehalenin
yayilmasinin 6niine gegilerek i¢ gegerliligin en iyi sekilde saglanmas1 amaglanmistir
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