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Absract: Robotics and coding education aims to teach students the basic principles of robots and coding language to
enable students to establish close relationships with technology and become independent individuals. Through robotics
and coding education, students find opportunities to develop problem solving, computational thinking, creative thinking
and language skills. Accordingly, the purpose of this study is to investigate and examine the effects of robotics and
coding education on students' higher-order thinking skills, including creative thinking skills, critical thinking skills,
problem solving skills, and computational thinking and language skills. The main focus of the research is closely related
to the extent to which students are can advance their potential in these areas in the process of robotics and coding
education. In addition, considering students with different developmental levels, the current research reviewed studies
on nongifted and gifted students. When the results of the research were examined, it was found that robotics and
coding education was a great source of motivation for nongifted and gifted students, the disadvantages related to
gender in education were eliminated, and with this motivation, students showed great progress in high-level thinking
skills and language skills. This study aims to contribute to educators, researchers and families by examining the
performances of typically developing and gifted students in robotics and coding education. As a result of the analyzed
research, some suggestions were made.
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1. INTRODUCTION differentiation of content, process, product and
environment in teaching according to students'
interest, learning style and readiness level (Gl,
2014; Zoraloglu & Sahin, 2022). Robotics and
coding education aim to increase students'
motivation in line with their interests and thus to
improve their attitude towards the course and
their ability to learn effectively. Robotic coding
education considers students' learning styles. It
creates a suitable ground for students' visual
learning by using visual blocks, auditory learning
while listening to commands and explanations
from the robot, tactile/kinesthetic learning with
robot design after programming, and social
learning styles through teamwork (Bike, 2020;
Coskunserge, 2021; Giinig, 2017). The level of
readiness is important in terms of continuing
education with students with different potentials
or different levels of intelligence, and these
students can be examined in two different

With the increase in knowledge in a rapidly
changing world, developments have occurred in
many disciplines. Among these fields, technology
is the most striking field. Thanks to technology,
the production process has accelerated and
production has reached a more efficient level in
terms of quality and time. The advantages
provided by technology are used in many fields
such as industrial production and software
technology. With the increasing need for
personnel arising from the rapid development of
technology, technology has started to appear in
educational environments in different ways
(Cetin, et al., 2004; Senel & Gengoglu, 2003). The
introduction of technology into educational
environments has gained a different dimension
with robotic coding and the development of
certain skills in students has become one of the

main objectives (Piedade et al., 2020).

Robotics and coding education adopt a student-
centered approach (Uzun & Uz, 2018). The
student-centered approach is based on the
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categories: those who perform at an advanced
level as gifted students, while those at an
average level can be examined in two different
categories as nongifted. As a matter of fact,
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among the main problems in teaching
environments, it is emphasized that students
with different levels of readiness should receive
education in the same environment (Akkas
&Tortop, 2015). Robotics and coding trainings
serve a great function in adapting teaching to
appeal to students with different levels of
readiness (Bolikbasi & Ar, 2019). Students'
interest, learning style and readiness levels
become possible with robotics and coding
education. All these actions actually require the
differentiation of content, process, product and
environment with robotic coding. Content
differentiation related to robotic coding
education is considered as learning the language
of robotics and using this language for problem
solving (Sanal & Erdem, 2017). Process
differentiation is the development of students'
high-level thinking skills and academic areas
(Pakman, 2018). Product differentiation is that
students produce new products with ideas that
are useful and suitable for their purpose at the
end of the process with robotic coding (Aksu,
2019). Within the framework of all these actions,
it can be said that the differentiation of the
educational environment and robotics education
are intertwined. Considering the differentiation
of content, process, product and environment,
robotic coding trainings pave the way for
students to learn through interaction, as well as
increasing student motivation and level of
understanding. In addition, the fact that students
who learn by doing and living gain concrete
experiences and become social learners
contributes to the development of new products
(Yurttas, 2021). Thus, as a result of the robotics
and coding education process, some changes
occur in student roles. To put it more clearly,
students are transformed into independent
individuals who find, try to solve and solve
problems, and come up with new ideas, rather
than being someone who receives and
memorizes information from the teacher.
Therefore, it is very important for students to
acquire a number of new skills in this process
and to develop their meta-thinking skills
(Gulerytz,  2019). Higher-order  thinking
represents the complex process that individuals
exhibit during a problem and consists of skills,
problem solving, critical thinking, computational
thinking and creative thinking. In addition,
higher-order thinking skills are closely related to
language skills. The reasons for this include the
necessity of language skills and effective
communication skills for students to analyze
complex problems, think critically and produce
creative solutions (Séylemez, 2018). According
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to Polat and Ulutas (2023), it was stated that
there were improvements in language skills as a
result of students interacting with coding
commands during robotics and coding trainings.

In this context, the aim of this study is to draw
attention to the studies on the development of
higher-order thinking skills and language
development in typically developing and gifted
students through robotics and coding education
and to identify instructional factors for the
development of these skills and propose some
solutions. Therefore, the current research is
analyzed under the following main headings:

e Robotic coding and problem solving skills
e Robotic coding and critical thinking skills

e Robotic coding and computational
thinking skills

e Robotic coding and creativity

e Robotic coding and language
development
2. ROBOTIC CODING AND PROBLEM

SOLVING SKiLLS

Human beings have been encountering certain
problems in all areas of life since their existence
and have been making certain efforts to solve
these problems (Gelbal, 1991). When the definition
of a problem is considered, problem is an unknown
situation that is handled in different ways in line
with the accumulation of past experiences and the
uniqueness of individuals and that must be solved
when it encounters obstacles (Martorella, 1978).
According to Oziipek (2023), a problem is defined
as a stimulus that arouses the individual's interest
in cognitive actions such as understanding and
interpreting the world in which they live. For this
reason, the problems addressed in educational
environments should have an effective structure.
Karaduman (2017) emphasizes that problems
should have a structure that leads to multiple
results as opposed to a single result, and that
problem solving should be planned and support
higher-order thinking skills in order to be used in
individual and group work and to be related to a
subject addressed in real life. In addition to the
fact that problem solving skills include other
higher-order thinking skills such as decision-making
among the most important building blocks of
problem solving skills, it is closely related to the
fact that students maintain their own
responsibilities in an autonomous structure in the
education process (Ozlipek, 2023).
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Problem solving skills play an important role in
students' academic and professional success. There
are four basic steps accepted by Polya as the basis
of problem solving skills and these steps are
understanding the problem, creating a plan for
solution, implementing the plan, and backtracking
(Polya, 1957; Maulyda et al., 2019; Shirali, 2014).
The four problem solving steps for the problem
solving process proposed by Polya are still used
today. It is stated that the reasons for this are
teaching problem solving skills and evaluating the
problem solving process (Altun & Arslan, 2006;
Gokkurt et al., 2015; Yazgan & Bintas, 2005).

The relationship between robotics and coding
education and problem solving skills is through
reviewing the movements and behaviors of robots,
understanding problems, producing solutions in
groups, implementing the plan and reviewing the
process again to evaluate the whole process. In
other words, the behaviors exhibited by students
during robotics and coding trainings and the
problem solving process are conjugate (Kanbul &
Uzunboylu, 2017). In the study conducted by
Uzunboylar (2017) in which teacher and student
opinions were taken, the majority of the students
stated that they developed skills in identifying a
problem during robotics and coding trainings, that
they applied different solutions to the problem,
that they did not give up in this process when they
could not solve it despite applying the first idea
that came to mind, and that they found different
solutions more easily, and teacher opinions also
support the thoughts expressed by the students. In
the study conducted by Konyaoglu (2019), the
students who were applied to the robotics and
coding education program defined the differences
in the movements of robots as a problem, and
instead of avoiding the problems that arise, they
exhibit the behavior of going over the problem
reviewing the whole process again and adding new
features to the product obtained. In addition,
according to the results of the study, students
stated that problem solving skills should be applied
to different courses. In this context, in the study
conducted by Norton et al.,, (2007), flowcharts
were created by teachers for students who were
involved in robotics and coding education so that
they could form their thoughts more easily and
learn concepts more easily. According to the
results of the study, it was found that students
who adopted the flowchart during the robotics and
coding education process increased their problem
solving levels. Many studies have been conducted
that robotics and coding education improves
students' problem solving skills (Azaz, 2021;
Caliskan, 2020; Dizdar, 2021). In addition, it has
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also been suggested that robotics and coding
education make limited contributions to problem
solving skills, but these results need in-depth
research and studies (Tasc, 2021; Turan &
Aydogdu, 2020).

Developing problem solving skills for gifted
students is of particular importance. The main
reason for this is closely related to the fact that
gifted children have faster processing capacity and
advanced mental processing skills (Onal & Biyik,
2020). In this way, although problem solving skills
are more advanced for gifted students who can
think more flexibly than their peers, not providing
education for their interests in the classroom may
cause unexpected failures (Yaman & Ogurlu, 2014).
For this reason, students' interests should be taken
into consideration in differentiating the program
prepared for gifted students (Kanlh, 2011).
Kiligkiran et al., (2020) emphasized that robotics
and coding education is within the field of interest
of gifted students and the reason for this is that
robotics and coding courses are related to different
disciplines and students solve the problems they
face in daily life in a more fun way. Kiling et al.
(2020) examined the behaviors of gifted students
in the problem solving process in the science
course differentiated with robotics education and
according to the results of the study, gifted
students stated that they wanted to solve new
problems by transferring what they learned to
different disciplines, that there were
improvements in their problem solving skills thanks
to collaborative work, which is closely related to
the nature of robotic coding courses, and that the
courses attracted their interest. There are similar
findings in the literature that robotics and coding
education improve the problem solving skills of
gifted students (Mauch, 2014; Wang et al., 2014).
Considering the studies, it can be said that robotics
and coding education contribute to the problem
solving skills of gifted students and they enjoy
robotics and coding lessons while exhibiting high-
level thinking skills.

3. ROBOTIC CODING AND COMPUTATIONAL
THINKING SKiLLS

Computational thinking is an effort to abstract a
problem based on computer-related concepts, to
create new systems for solution, and to
understand the behavior of machines and humans
(Wing, 2006). Computational abstract thinking is a
cognitive process that involves algorithmic design,
evaluating the findings and process at hand, and
generalizing the findings (Selby & Woollard, 2013).
Computational thinking, which is adapted to
educational environments on the basis of robotics
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and coding, simultaneously employs computer
literacy as comprehension and application of
computer applications, computer fluency as a high
level of understanding of the schema of
technological systems, and reasoning skills as the
application of the information obtained (Serim,
2019). In this context, computing has become an
important issue for the development of technology
in modern societies (Wing, 2006).

Since computational thinking skills have become a
part of our lives, how to teach these skills to
people has also become a topic of discussion and
as a result, it has been seen as a necessity to teach
them to students (Wing, 2008). Although the
teaching of computational thinking is seen as a
necessity, teachers and researchers have not been
able to develop a clear template on how to teach
these thinking skills to students. One of the main
reasons for this is the popularity of computational
thinking in the last decade and the problems in
integrating it into other disciplines. In order to
integrate computational thinking into courses, it is
necessary to establish outcomes related to the
nature of computational thinking and these
outcomes should be aimed at developing basic
sub-skills (Arslanhan & Artun, 2021). On this basis,
the integration of computational thinking skills into
educational environments has been realized
through project-based learning, collaborative
learning, game-based learning and robotics
training (Hsu, Chang, & Hung, 2018). In the study
conducted by Serim (2019), the effect of robotics
and coding education through gamification on
students' computational thinking levels was
examined and positive contributions were found as
a result of the research. In the study conducted by
Kaya et al. (2020), it was observed that students
who received robotics and coding education
through gamification had significant differences in
collaborative learning, creative thinking, critical
thinking and problem solving skills, which are sub-
dimensions of computational thinking. These
findings provide us with indicators that presenting
robotics and coding education through
gamification has a positive effect on computational
thinking.

In order to develop computational thinking skills
for students with different developmental
characteristics, educators need to create an
appropriate classroom culture. In this context,
different needs should be taken into consideration
and students' strengths should be addressed. In
order to equip students with these skills, teachers'
primary actions should include raising students
who are confident in computers, emphasizing
diverse cultural and computer achievements,
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ensuring equal participation, and eliminating
exclusionary factors (Velenzuela, 2020).
Considering all these factors is in fact addressing
the cognitive and emotional characteristics of
students. The emotional development of students
is one of the reasons for organizing the educational
environment for gifted education. The importance
of computational thinking education for gifted
students is closely related to addressing the
emotional dimensions of thinking and preventing
the problems they experience in learning. In order
to develop the computational thinking skills of
gifted students, it is presented together with
robotics and coding, which also serves as a
mediator by improving students' self-efficacy and
understanding of the course (Avcu & Ayverdi,
2020). In addition, the gender factor is also very
important in the education of gifted students. As a
result of the transfer of social prejudices to
educational environments, it is possible for gifted
female students to show unexpected failure and
mask themselves (Freeman, 2004). Among the
common outcomes of the computational thinking
skills offered by robotic coding, it is believed that
there are no differences according to gender and
that it provides an increase in academic
achievement (Top & Arabacioglu, 2021).

4. ROBOTIC CODING AND CRITiCAL THINKINGS
SKiLLS

Critical thinking is one of the most popular topics
today. Critical thinking seems to be shaped around
the ideas of investigating the accuracy of data or
information to weigh the evidence, basing ideas on
factual information to explain the problem or
issue, evaluating one's attitude by recognizing
one's own prejudices, gaining perspective by
evaluating different solutions, and examining the
results obtained (Ennis, 1996; Ennis, 2015). There
is an important relationship between critical
thinking and robotic coding. This relationship is
considered a way of questioning the different
thoughts that students exhibit during education
and developing new strategies. For example, an
error that occurs during robotic coding requires
analysis to be solved again, and students develop
skills to solve the error. Questioning, evaluation
and logical thinking steps are required to solve the
error (Comek & Avci, 2016).

In the experimental study conducted by Celik
(2019), the effect of robotics and coding training
on students' critical thinking skills was investigated.
According to the results of the study, a significant
difference was found between the pre-test and
post-test scores of the students. In the study
conducted by Tekin (2020), students were taught
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robotics and coding with STEM content. According
to the results of the research, the findings obtained
showed a significant difference in students' critical
thinking skills compared to the pre-test. According
to the qualitative findings obtained, the students
stated that their development in the sub-
dimensions of critical thinking such as tolerance to
error, finding error and openness to different ideas
was positive. Skelton et al. (2011) examined the
higher-order thinking skills of engineering students
receiving robotics education. According to the
results of the study, it was stated that students
showed improvements in critical thinking skills.

Critical thinking is of particular importance for
gifted children. The reasons for this are closely
related to the fact that gifted students think from
different perspectives and as a result question the
information. Their independent thinking while
analyzing information and forming their ideas can
be considered one of the other factors in the
development of critical thinking skills (Boran,
2016). In the STEM activities study conducted by
Yurtbakan and iskenderoglu (2023), the opinions of
gifted students on problem solving skills were
taken into account. According to the results of the
research, it was found that students sought
different solutions and improved their thinking
skills. Considering the dimension of critical thinking
skills in producing different solutions, this study
confirms that they contribute to the critical
thinking skills of gifted students. In the study
conducted by Sen et al. (2021), gifted students
were included in robotics activities. According to
the results of the study, students stated that
robotics activities contributed to their critical
thinking  skills.  Especially critical thinking
dimensions such as problem solving, decision
making, and idea generation were among the
prominent ideas in the study.

5. ROBOTIC CODING AND CREATIVE THINKING
SKIiLLS

Creativity makes many contributions to the
personal and social development of individuals in
the process of generating appropriate and original
ideas. It also has an important role in solving
various problems and generating new ideas by
going beyond traditional thinking. When creativity
is considered in terms of education, it appears to
be a very important component in developing
students' problem solving skills. Thanks to creative
thinking, individuals' creative potentials are
revealed and it is seen that many aspects of
individuals develop (Karabey & Yirimezoglu,
2015).
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Mednick (1962) explains creative thinking as
associative thinking. Individuals' establishing close
or distant associations between different objects
and concepts is seen as a factor that develops
creativity. Guilford (1956) considered creativity a
sub-dimension of intelligence. Guilford defined
creativity as the process of generating different
ideas and resulting in a product instead of ordinary
solutions to a problem thanks to the content we
receive from the environment. According to
Torrance and Shaughnessy (1998), creativity is
being sensitive to the problem, solving the
problem, being flexible towards different ideas and
generating original ideas. When all these
definitions are examined, it is concluded that
creativity is the process of addressing a problem,
finding a solution that is suitable for its purpose,
and original.

According to Guilford (1950), creativity can be
developed through the use of appropriate
strategies and creativity is important not only in
literature and art but also in technology. Creating
different environments instead of traditional ones
and engaging students with many disciplines,
including technology, provides an opportunity to
create an educational environment that will
develop their creativity (Sawyer, 2011). The
integration of technology into educational
environments in order to develop creativity has
reached an advanced level with robotics and
coding trainings (Bayburt & Egin, 2021). Especially
with the prominence of robotics and coding in
STEM education programs, students' creative
thinking processes has been among the issues that
attract attention (Nemiro et al., 2017; Tiryaki &
Adigiizel, 2021). In this context, the creation of
areas of interest in students in robotics and coding
education, combining with different disciplines and
utilizing one's interest shows us the importance of
robotics and coding education in terms of
creativity.

Robotics and coding education contribute to the
development of creativity at preschool, primary
and secondary school grade levels. In the preschool
period, where the development of basic skills of
students between the ages of 0-6 is emphasized
(Uyanik & Kandir, 2010), the development of more
productive students is important in terms of
education (Canbeldek, 2020). One of the most
important reasons for this situation is that it is
closely related to the fact that a large proportion of
an individual's mental development develops in
the preschool period (Kabadayi-Siper, 2019). In
case traditional materials are insufficient in the
process of developing creativity, which is among
the mental skills, reflecting three-dimensional
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objects on the screen with robotics and coding
training is seen as a great improvement in creating
appropriate materials (Geist, 2016). In this
direction, when the studies conducted in the field
of robotic coding education and creativity are
examined, a significant difference is observed in
the creative thinking test of preschool students
participating in block-based robotics and coding
education in the study conducted by Siper and
Kabadayi. In the study, in which student opinions
were also taken, it is clearly seen that students
stated ideas about problem identification,
sensitivity to the problem and solution, which are
among the most important factors of creativity
(Kabadayi-Siper, 2019). In this direction, it can be
said that block-based robotics and coding
education has an important effect in the preschool
education. In addition, in the experimental study
conducted by Cakir et al. (2021), WeDo 2.0
robotics and coding training was given to preschool
students. According to the results of the study, a
significant difference was found in students'
creativity and creativity subscale verbal creativity
scores. In the mixed research conducted by Sanli-
Seda (2021), the robotics and coding course
program for preschool students was structured as
understand-define-solve-apply-test-evaluate and
produce a product. According to the quantitative
results obtained, significant differences were found
in students' creativity sub-dimensions of fluency,
flexibility, originality and enrichment. In the
opinions of parents and teachers, which support
the findings obtained, asking open-ended
guestions and collaborative work have an effect on
students' mental skills. In the light of these
findings, it is seen that robotics and coding
education contribute positively to the creative
thinking skills of preschool students.

In order to students to reach a good level in
academic life, the success achieved in primary and
secondary school is very important and new
approaches in educational environments
emphasize the use of games for educational
purposes (Oztemiz, 2013). When the literature is
examined, it is thought that robotic coding
trainings prepared for primary school students
improve students' creative thinking skills as a result
of being intertwined with different disciplines,
having fun and alternative content, and directing
students to abstract thinking (Goksoy & Yilmaz;
2018; Oz & Topdagl, 2022). Haymana and Ozalp
(2020) investigated the effect of robotic coding
education on creativity in a study conducted with
fourth grade students. The study examined the
formal and verbal creative thinking scores, which
are the sub-dimensions of creative thinking, and it
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was determined that the experimental group
scored significantly higher in the formal creative
thinking subscale than the control group, while
there was no significant difference between the
two groups in the verbal creativity subscale.

Many different strategies are used to develop
creative thinking (Khawaldeh & Ali, 2016; Poon et
al., 2014). The most common of these strategies is
SCAMPER. The Scamper strategy is used to
improve students' creative thinking process and
each letter expresses a different way of thinking
related to creative thinking (Glindogan, 2019). For
example, S (Substitute) is called substitution and is
related to developing new ways, while E
(Eliminate) can be shown as an example of
eliminating negative situations (Gladding &
Henderson, 2000; Ozyaprak, 2016). Scamper
technique is used in many different fields to
improve students' creative thinking skills (Bas &
Kaptan, 2021; Cilci, 2019). In the study conducted
by Noh and Lee (2020) on the effect of robotics
and coding education on creativity with primary
school students, the activities of understanding the
codes for blocks, finding problems in the codes and
solving problems were restructured with
brainstorming and Scamper strategies. According
to the results of the study, there were significant
differences in students' creative thinking scores.
This shows that robotics and coding education as a
course contributes to creative thinking strategies.

Developing creativity is also important for gifted
students. Giftedness is a combination of above
average ability, motivation and creativity.
Therefore, it is necessary to use interesting
materials to increase the motivation of gifted
students in educational environments and to
develop their creativity (Renzulli, 2002). When the
studies on robotics and coding are examined, it is
seen that they contribute positively to the
creativity levels of gifted students (Seo & Lee,
2010). In addition, considering the success of gifted
students in different fields, it is seen that robotics
and coding education is open to different
disciplines such as art and music and this
contributes to creativity (Jagust et al., 2018). On
the basis of the findings that gifted female
students showed low interest in robotic coding
education, Kim et al. (2015) found a significant
difference in favor of the posttest in the pretest-
posttest creative thinking levels of gifted female
students attending the fifth and sixth grades
included in the study.

In summary, it can be concluded that robotics and
coding education contribute to the development of
creative thinking skills of both primary and
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secondary school students. However, when the
research were analyzed, there were no studies on
the effect of robotics and coding education on
creativity levels. Studies on the development of
creativity levels of students in the advanced age
group are generally studied with STEM activities
(Cakir et al., 2021). It is possible to say that the
effects of robotics and coding education on the
creative thinking skills of high school and university
students will be investigated with its inclusion,
development and renewal in school environments
over time (Danahy et al., 2014).

6. ROBOTIC CODING AND LANGUAGE SKiLLS

Considering the studies on the language
development of students in early childhood, many
studies have been conducted to improve language
skills (islek & Turan, 2023; Saglam & Ozyiirek,
2022). Early literacy skills are among the most basic
language skills that preschool students should
acquire. All of these basic skills will help students
to better comprehend the text they read in the
future and thus become more successful students
in the academic field. Early literacy skills consist of
many dimensions. Among these skills, phonological
awareness is related to distinguishing, hearing,
combining and discarding sounds (Wright & Jacobs,
2003). Letter knowledge represents the basic skills
that students should acquire about the spelling of
the letter (Foy & Mann, 2006). While print
awareness is necessary for students to understand
that the words they see mean something and to
increase their awareness of spelling rules (Pullen &
Justice, 2003), vocabulary knowledge aims to
enrich the words that students have in terms of
number and variety of meanings. Finally, listening
comprehension skills are related to students'
listening time and attention skills (Ergul et al,,
2016). All these skills are also considered as
receptive and expressive language (Turan & Topgu,
2018). Especially nowadays, the most basic
language skills that should be taught to
kindergarten children are taught through robotics
and coding education along with traditional
methods. Among the main reasons for this are
factors such as children learning by having fun. In
this direction, in the study conducted by Canbeldek
and Isikoglu (2022), significant differences were
observed in students' receptive and expressive
language skills in robotic coding education offered
to preschool students with game-based activities.
In addition, KIBO robots, which are among
different robotic applications, are used to support
students' early literacy and language development.
Thanks to KIBO robots, vocabulary knowledge is
enriched by matching pictures and words. At the
same time, KIBO blocks are designed according to
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the eye movements that students exhibit during
reading and writing, or in other words, they are
designed to be ordered from left to right. Thus,
students gain awareness of syntax rules that can
be sorted from sounds to syllables, syllables to
words and words to sentences. Thus, it contributes
to expressive and receptive language in students'
language development (Bers, 2018).

Different strategies are used to teach language
skills to all students studying at school (Sulak &
Erdogan, 2019; Tirkben & Karaca, Maltepe, &
Giltekin, 2017). One of the main purposes of using
these strategies is to enable students to produce
products related to their mother tongue (Tunali,
2022). However, when situations such as students'
lack of motivation and lack of student interest are
considered in this process, it will be an inevitable
result that many students will fail (Altun, 2009).
Therefore, trying to increase students' motivation
and communication will directly affect their story
creation skills. At this point, it is seen that students
working with robots develop expressive language
skills in terms of designing the creative story
process and telling the stories they create in the
process of brainstorming (Sugimoto, 2011).

Analyzing and synthesizing during the reading of a
text is also a very important factor. Analyzing a text
means that students divide it into parts and
examine them in detail. Synthesis, on the other
hand, is defined as combining and interpreting the
information groups divided into parts with new
information within or outside the text (Ciftci &
Temizyurek, 2008). People who analyze and
synthesize the text they read become better
readers and develop critical reading skills (Coskun,
2002). Therefore, the reading process, which is
among the language skills, should be carried out or
designed consciously (Epcecan, 2009). In line with
this requirement, Arts & Bots robotics education
based on the project-based curriculum is being
studied to improve students' first language skills. In
the study, in which the participants were students
with grade levels ranging from 7 to 12, it was
ensured that students synthesized and analyzed
poems and texts containing metaphorical and
symbolic language structures through games at the
point of reading comprehension. Considering the
opinions of students and teachers participating in
the study, it was reported that robotics were
effective in teaching new words and symbolic
language structure (Cross, 2017).

The development of language skills through social
interactions provided by robots is among the issues
discussed in terms of education. One of the main
reasons for this is that social support increases
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student motivation and is closely related to the
formation of student profiles that are more prone
to success (Ceylan & Gilindogdu, 2018; Goksoy &
Yilmaz, 2018). In this context, Searbeck et al.
(2010) investigated the effects of robots that
provide social support and robots that only provide
information on students' language achievement.
The robots that communicate through social
behaviors were also designed to interact with
students verbally and non-verbally. According to
the results of the study, socially communicative
robots made a significant difference in terms of
improving language skills compared to robots that
only provided information. Student opinions also
support the quantitative data.

Learning a foreign language has become a
necessity for students who come together for
different reasons. Along with this necessity, the
inadequacy of materials that students experience
in foreign language learning is closely related to
the lack of rich materials, the lack of student
interest, and the lack of integration of technology
into foreign language education (Kaplan, 2013). As
a result of such inadequacies in educational
environments, students' success is negatively
affected (Engin, 2006; Ozer & Korkmaz, 2016).
Robots fill a big gap in foreign language teaching
due to both an inappropriate educational
environment and low student interest. IROBI,
which is one of the robots used to enrich the
educational environment, attract students'
attention and increase their motivation, has
started to be used in South Korean schools. IROBI,
which has different sensors, responds to students'
expressions and questions, as well as their
movements. |ROBI robots, especially those
equipped with facial expressions, touch screens,
pictures and sound effects, have a very qualified
structure in terms of content. With the use of
IROBI robots, it was seen that it were very useful in
the foreign language learning process of South
Korean students attending the sixth grade (Han et
al., 2008). Louie et al., (2021) found that students
who came together from different countries
completed an important task in learning a different
language in terms of using robots in different
environments, participating in family cooperation,
and increasing student interest. In the study
conducted by Gordon et al. (2016) with preschool
students learning Spanish as a second language,
robots recorded students' emotional reactions.
After the students' reactions were recorded by the
robots, the students were reinforced according to
their emotions and the verbal and non-verbal
behaviors they exhibited during the learning
process in order for learning to take place

Balkan and Near Eastern Journal of Social Sciences
Balkan ve Yakin Dogu Sosyal Bilimler Dergisi

Okcii et al, 2023: 09 (Special Issue)

autonomously. In this direction, it is seen that
there are significant improvements in students'
Spanish vocabulary learning level. In the study
conducted by Alemi et al., (2014), a different
language was taught to Iranian middle school
students with robots. These robots, called RALL,
were designed to use not only the definition of the
word but also the word in sentences. According to
the results of the study, the vocabulary knowledge
of the experimental group of students who learned
foreign languages with RALL showed a significant
difference compared to the control group. In
addition, in the follow-up session test conducted to
measure the retention of the words, it was stated
that the students remembered the words and the
experimental group learned foreign words much
faster.

In the study conducted by Shin et al. (2013), gifted
students were taught the Scratch coding language.
The social interactions of the students were
investigated throughout the study. Significant
differences were observed in the communication
skills of the students participating in the study. The
results of the study emphasize that gifted students
share and collaborate more in the process of
learning different software languages. Robinson et
al. (2014) investigated the effect of problem-based
STEM activities on students' scientific concept
learning skills. According to the results of the study
in which both the experimental and control groups
consisted of gifted students, the experimental
group students showed a significant difference in
their ability to learn new scientific concepts
compared to the control group.

7. CONCLUSION AND DISCUSSION

In this study, a literature review was conducted to
answer the contributions of robotics and coding
education to higher-order thinking skills and
language development of typically developing and
gifted students. As a result of the literature review,
it was seen that it contributed to students' higher-
order thinking skills such as problem solving,
critical thinking, computational and creative
thinking, but no study was found on decision-
making skills, which are among the higher-order
thinking skills. In this direction, it is important to
investigate decision-making skills in the context of
both students with normal development and gifted
students in studies to be conducted with robotic
coding education. Researchers' focus on decision-
making skills will provide new contributions to the
literature.

When the studies conducted on the basis of
robotics and coding education are examined,
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studies on higher-order thinking skills have
generally been developed with the restructuring of
the curriculum and programs for the robotics
coding course. In this direction, researchers should
focus on new studies within the scope of
differentiated instructional models of robotics and
coding education developed for both students with
nongifted and gifted students.

When the integration of robotic coding training
into educational programs is considered, it is
clearly seen that robotic coding is effective in
developing creativity, critical thinking, problem
solving, computational thinking dimensions and
language skills. Based on these findings, it is very
important for educational institutions and teachers
to consider making robotic coding activities a part
of the curriculum. Teachers can be encouraged to
further develop these skills by presenting robotic
projects, coding activities and problem solving
tasks in classroom environments.

When the studies conducted are examined, it is
seen that robotics and coding trainings are
intertwined with different disciplines. Therefore, it
has come to the fore that not only teachers
graduated from technology-related departments
but also other branch teachers should improve
themselves in this field. Therefore, teachers should
be given training on robotic coding and given
opportunities to improve themselves. Thus,
teachers can effectively use robotic coding tools to
support students' creativity, critical thinking,
problem solving and computational thinking skills.

When the existing research is examined, it is seen
that achievements between genders are positive.
However, more efforts should be made for gender
equality and greater participation of female
students in the field of robotic coding. Gender-
based stereotypes in schools and society should be
combated, girls' access to robotics coding should
be increased, and special programs and activities
should be organized to support them in this field.

REFERENCES

Akkas, E., & Tortop, H. S. (2015). Differentiation in gifted
education: Basic concepts, comparison of models and
recommendations. Journal of Gifted Education and
Creativity, 2(2), 31-44.

Aksu, F.N. (2019). Bilisim teknolojileri 6gretmenleri
goziinden robotik kodlama ve robotik yarismalari
[Robotic coding and robotics competitions from the
perspective of information technology teachers]
(Unpublished  master dissertation).  Balikesir
University, Balikesir.

Alemi, M., Meghdari, A.,, & Ghazisaedy, M. (2014).
Employing humanoid robots for teaching English
language in Iranian junior high-schools. International

246

Balkan and Near Eastern Journal of Social Sciences
Balkan ve Yakin Dogu Sosyal Bilimler Dergisi

Okcii et al, 2023: 09 (Special Issue)

Journal of Humanoid Robotics, 11(03), 1-25.
https://doi.org/10.1142/50219843614500224

Altun, M., & Arslan, C. (2006). A study on primary school
students learning problem solving strategies. Uludag
University Faculty of Education Journal, 19(1), 1-21.

Altun, S. A. (2009). An investigation of teachers’,
parents’, and students’ opinions on elementary
students’ academic failure. Elementary Education
Online, 8(2), 567-586.

Anilan, H., & Gezer, B. (2020). Investigation of classroom
teachers' views about coding activities and analytical
thinking skills. Anadolu University Journal of Education
Faculty, 4(4), 307-324.
https://doi.org/10.34056/aujef.801254

Arslanhan, A., & Artun, H. (2021). Teacher opinions on
integration of information processing skills into
science education. The Educational Science and
Research Journal, 2(2), 108-121.

Avcu, Y. E.,, & Ayverdi, L. (2020). Examination of the
computer programming self-efficacy's prediction
towards the computational thinking skills of the gifted
and talented students. International Journal of
Educational Methodology, 6(2), 259-270. https://doi:
10.12973/ijem.6.2.259

Azaz, E. (2021). Ortaokul &grencilerinin isbirlikgi
O6grenme, problem ¢6zme becerileri ve Kkisilik
ozelliklerinin  robotik  kodlama egitimi  basarisi
acisindan incelenmesi [Investigation of middle school
students' collaborative learning, problem solving skills
and personality traits in terms of robotic coding
education success] (Unpublished master dissertation).
Necmettin Erbakan University, Konya.

Bahar, M., Yener, D., Yilmaz M. & Emen, H., Glrer, F.
(2018). 2018 the changes of standards in the 2018
sclence curriculum and stem integration. Abant izzet
Baysal Universitesi Egitim Fakiiltesi Dergisi, 18(2), 702-
735. https://doi.org/10.17240/aibuefd.2018..-412111

Bas, S., & Kaptan, A. Y. (2021). The use of the SCAMPER
technique in the artistic creation process. Cumhuriyet
International Journal of Education, 10(3), 1126-1149.
https://doi.org/10.30703/cije.816188

Bayburt, B. & Egin, F. (2021). Education 4.0 as a
reflection of the developments in technology and
industry. Journal of Knowlede Economy and
Knowledge Management,16 (2),137-154.
https://doi.org/10.54860/beyder.1010372

Bers, M. U. (2018, April). Coding, playgrounds and
literacy in early childhood education: The
development of KIBO robotics and Scratchlr. IEEE
Global Engineering Education Conference (EDUCON
2018) Tenerife, Spain.

Bike, O. (2020). Ortaokul 7.sinif &grencilerin STEM
egitimine yonelik tutum diizeylerinin 6grenme stilleri
acisindan incelenmesi [Investigation of 7th grade
middle school students' attitudes towards STEM
education in terms of learning styles] (Unpublished
Master’s Thesis). Hacettepe University, Ankara.

Boran, M. (2016). Ustiin zekali ve yetenekli 6grencilerin
algilanan problem ¢6zme becerilerinin  Ustbilissel
farkindaliklari ve elestirel diisinme egilimleri agisindan
incelenmesi [Investigating the perceived problem
solving skills of gifted and talented students in terms
of their metacognitive awareness and critical thinking


https://doi.org/10.1142/S0219843614500224
https://doi.org/10.34056/aujef.801254
https://doi.org/10.17240/aibuefd.2018..-412111
https://doi.org/10.30703/cije.816188
https://doi.org/10.54860/beyder.1010372

BNEJSS

tendencies] (Unpublished Master’s Thesis). Mersin
University, Mersin.

Bozpolat, E., & Topdagi, M. (2022). A need analysis for
basic algorithm and coding education in the primary
school. MANAS Journal of Social Studies, 11(3), 933-
957. https://doi.org/10.33206/mjss.1007343

Boliikbasi, G., & Arn, A. G. (2019). Science teachers'
opinions about STEM education. Academic Perspective
Procedia, 2(1), 47-56.
https://doi.org/10.33793/acperpro.02.01.11

Caliskan, E. (2020). The effects of robotics programming
on secondary school students’ problem-solving
skills. World Journal on Educational Technology:
Current Issues, 12(4), 217-230.
https://doi.org/10.18844/wjet.v12i4.5143

Canbeldek, M. (2020). Erken g¢ocukluk egitiminde lreten
gocuklar kodlama ve robotik egitim programinin
etkilerinin incelenmesi [Examining the effects of
producing children coding and robotics education
program in early childhood education] (Unpublished
doctoral dissertation). Pamukkale University, Denizli.

Ceylan, V.K. & Giindogdu, K. (2018). A phenomonological
study: what’s happening in coding education?.
Educational Technology Theory and Practice, 8(2). 1-
34, https://doi.org/10.17943/etku.340103

Coskun, E. (2002). Lise Il. Sinif 6grencilerinin sessiz
okuma hizlari ve okudugunu anlama duzeyleri Gzerine
bir arastirma [A study on silent reading speed and
reading comprehension levels of high school
sophomores] (Unpublished Master’s Thesis). Mustafa
Kemal University, Hatay.

Coskunserce, O. (2021). Egitimde Robot Programlama.
Ankara: Pegem Akademi.

Cross, Jennifer Light (2018): Creative Robotic Systems for
Talent-Based  Learning  (Unpublished  Doctoral
Dissertation). Carnegie Mellon University.

Cakir, R., Korkmaz, O., idil, ., & Erdogmus, F. U. (2021).
The effect of robotic coding education on
preschoolers’ problem solving and creative thinking
skills. Thinking Skills and Creativity, 40, Article 100812.
https://doi.org/10.1016/j.tsc.2021.100812

Cakir, Z., Yalgin, S. A., & Yalgin, P. (2019). Investigation of
the effects of pre-school teacher candidates creativity
skills  on  montessori approach based stem
effectiveness. Journal of the International Scientific
Research, 4(2), 392-4009.
https://doi.org/10.21733/ibad.548456

Gelik, $.B. (2019). Robotik programlama egitiminin
ortaokul 6grencilerinin elestirel dislinme becerilerine
etkisi [The effect of robotic programming education
on critical thinking skills of middle school students]
(Unpublished Master’s Thesis). Suleyman Demirel
University, Isparta.

Cetin, O., Cakiroglu, M., Bayilmis, C., & Ekiz, H. (2004).
Teknolojik gelisme igin egitimin 6nemi ve internet
destekli 6gretimin egitimdeki yeri. The Turkish Online
Journal of Educational Technology, 3(3), 144-147.

Ciftgi, 0., & Temizyiirek, F. (2008). Measurement
understanding of reading skills in 5th classes of
primary Schools. Hatay Mustafa Kemal University
Journal of Social Sciences Institute, 5(9), 109-129.

Cilci, N. (2019). Scamper (Yonlendirilmis beyin firtinasi)
tekniginin 5 ve 6. sinif 6grencilerinin yaratici yazilari
Gzerindeki etkisi [The effect of the Scamper (directed
brainstorming) technique on the creative writing of

Balkan and Near Eastern Journal of Social Sciences
Balkan ve Yakin Dogu Sosyal Bilimler Dergisi

Okcii et al, 2023: 09 (Special Issue)

5th and 6th grade students] (Unpublished Master’s
Thesis). Ordu University, Ordu.

Comek, A. &Avcl, B. (2016, April). Fen egitiminde robotik
uygulamalan hakkinda Ogretmen gorusleri.
Uluslararasi Yuksekogretimde Yeni Egilimler Kongresi:
Degisime Ayak Uydurmak. istanbul, Tiirkiye.

Danahy, E., Wang, E., Brockman, J., Carberry, A., Shapiro,
B., & Rogers, C. B. (2014). Lego-based robotics in
higher  education: 15 years of student
creativity. International Journal of Advanced Robotic
Systems, 11(2), 27. https://doi.org/10.5772/58249

Dizdar, M. (2021). Robotik kodlama 06gretiminde
durumlu 6grenme yaklasimi kullaniminin 6grencilerin
gercek hayat problemlerini ¢ozme becerilerine etkisi
[The effect of using situational learning approach in
teaching robotic coding on students' real life problem
solving skills] (Unpublished Master’s Thesis). Trabzon
University, Trabzon.

Engin, A. O. (2006). Yabana dil (ingilizce) dgretiminde
O6grenci basarisini etkileyen degiskenler [Variables
affecting student achievement in foreign language
(English) teaching]. Atatiirk Universitesi Sosyal Bilimler
Enstitlist Dergisi, 8(2), 287- 310.

Ennis, R.H. (2015). Critical Thinking: A Streamlined
Conception. Davies, M., Barnett, R. (eds). In the
Palgrave Handbook of Critical Thinking in Higher
Education. Palgrave Macmillan (s. 31-47). New York.

Ennis, R. H. (1996). Critical thinking dispositions: Their
nature and assessability. Informal Logic, 18(2), 165-
182.

Epgagan, C. (2009). A general view to the reading
comprehension strategies. The Journal of International
Social Research, 2(6), 207-223.

Ergtl, C., Sarica, A. D., & Akoglu, G. (2016). Dialogic
reading: An effective method to improve language and
early literacy skills. Ankara University Faculty of
Educational Sciences Journal of Special
Education, 17(02), 193-206.
https://doi.org/10.21565/0zelegitimdergisi.246307

Freeman, J. (2004). Cultural influences on gifted gender
achievement. High  Ability  Studies, 15(1), 7-23.
https://doi.org/10.1080/1359813042000225311

Gelbal, S. (1991). Problem ¢6zme. Hacettepe University
Journal Of Education, 6(6). 164-168.

Gladding, S. T., & Henderson, D. A. (2000). Creativity and
family counseling: The SCAMPER model as a template
for promoting creative processes. The Family
Journal, 8(3), 245-249.
https://doi.org/10.1177/1066480700083005

Gordon, G., Spaulding, S., Kory Westlund, J., Lee, J. J.,
Plummer, L., Martinez, M., Das, M., & Breazeal, C.
(2016). Affective personalization of a social robot tutor
for children’s second language skills. proceedings of
the AAAI Conference on Artificial Intelligence. Arizona,
USA.

Gokkurt, B., Ornek, T., Hayat, F., & Soylu, Y. (2015).
Assessing students’ problem-solving and problem-
posing skills. Bartin University Journal of Faculty of
Education, 4(2), 751-774.
https://doi.org/10.14686/buefad.v4i2.5000145637

Goksoy, S., & Yimaz, i. (2018). The opinions of
information relations teacher and their students with
regard to lessons of robots and decoding. Duzce
University Journal of Social Sciences, 8(1), 178-196.

247


https://doi.org/10.33206/mjss.1007343
https://doi.org/10.33793/acperpro.02.01.11
https://doi.org/10.17943/etku.340103
https://doi.org/10.1016/j.tsc.2021.100812
https://doi.org/10.21733/ibad.548456
https://doi.org/10.21565/ozelegitimdergisi.246307
https://doi.org/10.1177/1066480700083005
https://doi.org/10.14686/buefad.v4i2.5000145637

BNEJSS

Guilford, J. P. (1950). Creativity. American Psychologist,
5(9), 444-454. https://doi.org/10.1037/h0063487

Guilford, J. P. (1956). The structure of intellect.
Psychological Bulletin, 53(4), 267-293.
https://doi.org/10.1037/h0040755

Gil, S. O. (2014). Differentiated instruction and
adaptations. Journal of Ufuk University Institute of
Social Sciences, 3(5), 111-123.

Glleryliz, B.G. (2019). Ortaokul 6grencilerinin ders igi
robotik  kodlama etkinliklerinin ~ blok  tabanh
programlamaya iliskin 6z yeterlilik algisina etkisi ve
robotik kodlama hakkindaki gorusleri [The effect of in-
course robotic coding activities on middle school
students' self-efficacy perception of block-based
programming and their views on robotic coding]
(Unpublished Master’'s Thesis). Bursa Uludag
University, Bursa.

Giindogan, A. (2019). SCAMPER: improving creative
imagination of young children. Creativity
studies, 12(2), 315-326.
https://doi.org/10.3846/cs.2019.11201

Gundg, S. (2017). Egitimde teknoloji entegrasyonunun
kuramsal temelleri. Istanbul: Ani Yayincilik.

Han, J. H., Jo, M. H., Jones, V., & Jo, J. H. (2008).
Comparative study on the educational use of home
robots for children. Journal of Information Processing
Systems, 4(4), 159-168.
https://doi.org/10.3745/jips.2008.4.4.159

Haymana, i., & Ozalp, D. (2020). The effects of robotics
and coding training on 4th grade students’ creative
thinking skills. istanbul Aydin University Faculty of
Education Journal, 6(2), 247-274.

Hsu, T. C., Chang, S. C., & Hung, Y. T. (2018). How to
learn and how to teach computational thinking:
Suggestions based on a review of the
literature. Computers & Education, 126, 296-310.
https://doi.org/10.1016/j.compedu.2018.07.004

islek, S., & Turan, F. (2023). The use of print referencing
in early literacy intervention. Trakya Journal of
Education, 13(1), 128-140.
https://doi.org/10.24315/tred.1012196

Jagust, T., Cvetkovic-Lay, J., Sovic Krzic, A., & Sersic, D.
(2017). Using robotics to foster creativity in early
gifted education. In W. Lepuschitz, M. Merdan, G.
Koppensteiner, R. Balogh, & D. ObdrZédlek (Ed.),
International Conference on Robotics and Education
(s.126—-131). Advances in Intelligent Systems and
Computing.

Kabadayi, G.S. (2019). Robotik uygulamalarinin okul
oncesi ¢ocuklarin yaratici digsiinme becerileri Uzerine
etkisi [The effect of robotics applications on creative
thinking skills of preschool children] (Unpublished
Master’s Thesis). Hacettepe University, Ankara.

Kanbul, S., & Uzunboylu, H. (2017). Importance of coding
education and robotic applications for achieving 21st-
Century Skills in North Cyprus. International Journal of
Emerging Technologies in Learning, 12(1), 130-140.
https://doi.org/10.3991/ijet.v12i01.6097

Kanl, E. (2011). Ustiin zekali ve yeteneklilerin alan
egitiminde hizlandirma. HAYEF Journal of
Education, 8(2), 95-104.

Kaplan, H. (2013). Genel liselerde ingilizce 6gretimindeki
basarisizlik ve nedenleri hakkinda 6grenci, 6gretmen
ve veli gorlslerinin incelenmesi [Examining the views
of students, teachers and parents about the failure in

248

Balkan and Near Eastern Journal of Social Sciences
Balkan ve Yakin Dogu Sosyal Bilimler Dergisi

Okcii et al, 2023: 09 (Special Issue)

English language teaching in general high schools and
its causes] (Unpublished Master’s Thesis). Akdeniz
University, Antalya.

Karabey, B., & Yiurimezoglu, K. (2015). A review for
creativity and giftedness with perspective of
intelligence  theories. Dokuz Faculty of Education
Journal, (40), 86-107.

Karaduman, G. B. (2017). Probleme dayali 6grenme.
Emir, S. (Ed.), Ozel yeteneklilerin egitiminde program
tasarimi iginde (s.149-168). Ankara: Pegem Akademi.

Kaya, M., Korkmaz, O., & Cakir, R. (2020) The effect of
gamified robotics activities on the problem solving and
the computational thinking skills of the secondary
school students. Ege Journal Education, 21(1), 54-70.
https://doi.org.10.12984/egeefd.588512

Khawaldeh, H. M., & Ali, M. R. (2016). The different
impact of scamper and cort programs on creative
thinking among gifted and talented students. Asian
Journal of Multidisciplinary Studies, 4(12), 7-14.

Kiligkiran, H., Korkmaz, 0., & Cakir, R. (2020).
Contribution of robotic coding education to gifted
students. Turkish Journal of Primary Education, 5(1), 1-
15.

Kiling, A., Senol, AK., Eraslan, M., & Buyuk, U. (2013,
November). Robotik destekli fen 6gretimi: BILSEM
ornegi [Robotic Assisted Science Teaching: The Case of
SAC] Conference: International Symposium on
Changes and New Trends in Education. Konya, Turkey.

Kim, Y., Kim, T., & Kim, J. (2015). Development and
application of programming education program of
robot for improvement of elementary school girls'
creativity. Journal of the Korean Association of
information Education, 19(1), 31-44.

Konyaoglu, C. (2019). Robotik kodlama egitiminin
ortaokul 6grencilerinin problem ¢6zme becerilerine
etkileri ve 6grencilerin robotik kodlama etkinliklerine
iliskin gorusleri [The effects of robotic coding
education on middle school students' problem solving
skills and students' opinions on robotic coding
activities] (Unpublished Master’s Thesis). Bolu Abant
izzet Baysal University, Bolu.

Louie, B., Bjorling, E. A., & Kuo, A. C. (2021). The desire
for social robots to support English language learners:
Exploring robot perceptions of teachers, parents, and
students. Frontiers in Education, 6.
https://doi.org/10.3389/feduc.2021.566909

Sugimoto, M. (2011). "A mobile mixed-reality
environment for children's storytelling using a
handheld projector and a robot," in IEEE Transactions
on Learning Technologies, 4(3), 249-260. https://doi:
10.1109/TLT.2011.13.

Kaya, M., Korkmaz, 0., & Cakir, R. (2020). The effect of
gamified robotics activities on the problem solving and
the computational thinking skills of the secondary
school students. Ege Journal of Education, 21(1), 54-
70. https://doi.org/10.12984/egeefd.588512

Maltepe, S., & Gultekin, H. (2017). Zihin haritas
tekniginin ortaokul 6grencilerinin okudugunu anlama
ve vyazma becerilerine etkisi. HAYEF Journal of
Education, 14(2), 79-92.
https://doi.org/10.26650/hayef.2017.14.2.0008

Martorella, P. H. (1978). John Dewey: Problem solving
and history teaching. The Social Studies, 69(5), 190-
194. https://doi.org/10.1080/00377996.1978.9957412


https://psycnet.apa.org/doi/10.1037/h0063487
https://psycnet.apa.org/doi/10.1037/h0040755
https://doi.org/10.24315/tred.1012196
https://doi.org/10.3991/ijet.v12i01.6097
https://doi.org/10.12984/egeefd.588512

BNEJSS

Mauch, E. (2001). Using technological innovation to
improve the problem-solving skills of middle school
students: Educators' experiences with the LEGO
mindstorms robotic invention system. The Clearing
House, 74(4), 211-213.
https://doi.org/10.1080/00098650109599193

Maulyda, M. A., Hidayati, V. R., Nur, A., & Rosyidah, K.
(2019). Problem-solving ability of primary school
teachers based on Polya’ s method in Mataram City.
PYTHAGORAS: Jurnal Pendidikan Matematika, 14(2),
139-149. https://doi.org/10.21831/pg.v14i2.28686

Mednick, S. A. (1962). The associative basis of the
creative process. Psychological Review, 69(3), 220-
232. https://doi.org/10.1037/h0048850

Nemiro, J., Larriva, C., & Jawaharlal, M. (2017).
Developing creative behavior in elementary school
students with robotics. The Journal of Creative
Behavior, 51(1), 70-90.
https://doi.org/10.1002/joch.87

Noh, J., & Lee, J. (2020). Effects of robotics programming
on the computational thinking and creativity of
elementary school students. Educational Technology
Research and Development, 68(1), 463-484.
https://doi.org/10.1007/s11423-019-09708-w

Norton, S. J., McRobbie, C. J.,, & Ginns, I. S. (2007).
Problem solving in a middle school robotics design
classroom. Research in Science Education, 37, 261-
277. https://doi.org/10.1007/s11165-006-9025-6

Onal, N.T., & Buyiik, T. (2020). Ustiin zekali olmak. Milli
Egitim Dergisi, 49(228), 153-174.
https://doi.org/10.37669/milliegitim.701743

Ozer, B. & Korkmaz, C. (2016). Factors affecting student
achievement in foreign language teaching. EKEV
Academic Review, (67), 59-84.

Oztemiz, S. (2013). Teacher opinions regarding primary
school students to gain reading habits by means of
play technique: Ankara Beytepe primary school
sample. Bitlis Eren University Social Science
Journal, 2(1), 65-79.

Oziipek. G.N. (2023). Problem c¢ozme yaklasimiyla
gerceklestirilen matematik uygulamalarinin 4. sinif
Ogrencilerinin problem ¢6zme becerilerine etkisi [The
effect of mathematics practices with problem solving
approach on 4th grade students' problem solving
skills] (Unpublished Master’s Thesis). Hacettepe
University, Ankara.

Ozyaprak, M. (2016). Yaratici diisiinme egitimi: SCAMPER
ornegi. Journal of Gifted Education and
Creativity, 3(1), 67-81.

Pakman, N. (2018). 8-10 yas grubu G&grencilerine
uygulanan temel diizey kodlama, robotik, 3d tasarim
ve oyun tasarimi egitiminin problem ¢6zme ve yansitici
diisinme becerilerine etkisi [The effect of basic level
coding, robotics, 3d design and game design training
on problem solving and reflective thinking skills of 8-
10 years old students] (Unpublished Master’s Thesis).
Bahgesehir University, istanbul.

Piedade, J., Dorotea, N., Pedro, A., & Matos, J. F. (2020).
On teaching programming fundamentals and
computational thinking with educational robotics: A
didactic experience with pre-service
teachers. Education Sciences, 10(9), 214.
https://doi.org/10.3390/educsci10090214

Balkan and Near Eastern Journal of Social Sciences
Balkan ve Yakin Dogu Sosyal Bilimler Dergisi

Okcii et al, 2023: 09 (Special Issue)

Polat, E. B., & Ulutas, i. (2023). The opinions of pre-
service preschool teachers about robotic coding. The
Journal of Turkish Educational Sciences, 21(1), 22-48.

Polya, G. (1957). How to solve it: A new aspect of
mathematical method (2nd ed.), Princeton, NJ:
Princeton University Press.

Poon, J. C., Au, A. C., Tong, T. M., & Lau, S. (2014). The
feasibility of enhancement of knowledge and self-
confidence in creativity: A pilot study of a three-hour
SCAMPER workshop on secondary students. Thinking
Skills and Creativity, 14, 32-40.
https://doi.org/10.1016/j.tsc.2014.06.006

Pullen, P. C.,, & Justice, L. M. (2003). Enhancing
phonological awareness, print awareness, and oral
language skills in preschool children. Intervention in
school and clinic, 39(2), 87-98.
https://doi.org/10.1177/10534512030390020401

Renzulli, J. S. (2002). Emerging conceptions of giftedness:
Building a bridge to the new
century. Exceptionality, 10(2), 67-75.
https://doi.org/10.1207/515327035EX1002_2

Robinson, A., Dailey, D., Hughes, G., & Cotabish, A.
(2014). The effects of a science-focused STEM
intervention on gifted elementary students’ science
knowledge and skills. Journal of Advanced Academics,
25(3), 189-213.
https://doi.org/10.1177/1932202X14533799

Saerbeck, M., Schut, T., Bartneck, C., & Janse, M. D.
(2010, April). Expressive robots in education.
Proceedings of the 28th International Conference on
Human Factors in Computing Systems, - CHI. Atlanta,
USA.

Saglam, C., & Ozyiirek, A. (2022). The examining of the
working memory and early literacy skills in
preschoolers. Journal of Early Childhood
Studies, 6(1),82-101.
https://doi.org/10.24130/eccdjecs.1967202261379

Sawyer, R. K. (2011). Explaining creativity: The science of
human innovation. Second Edition. Oxford University
Press.

Selby, C. C., & Woollard, J. (2013, March). Computational
thinking: The developing definition. In Paper
Presented at the 18th Annual Conference on
innovation and Technology in Computer Science
Education. Atlanta, USA.

Seo, Y. M., & Lee, Y. J. (2010). A subject integration robot
programming instruction model to enhance the
creativity of information gifted students. The Journal
of Korean association of computer education, 13(1),
19-26.

Serim, E.,U. (2019). Oyunlastirma yéntemiyle tasarlanan
kodlama egitimi ile 6grencilerin hesaplamal diisinme
becerileri ve kodlamaya iliskin 6z-yeterlik algilarinin
incelenmesi [Investigating students' computational
thinking skills and self-efficacy perceptions about
coding with coding education designed with
gamification method] (Unpublished Master’s Thesis).
Balikesir University, Balikesir.

Shin, S., Park, P., & Bae, Y. (2013). The effects of an
information-technology gifted program on friendship
using  scratch  programming  language and
clutter. International Journal of Computer and
Communication Engineering, 2(3), 246.

249


https://doi.org/10.37669/milliegitim.701743
https://doi.org/10.3390/educsci10090214
https://doi.org/10.1016/j.tsc.2014.06.006
https://doi.org/10.1177/10534512030390020401
https://doi.org/10.24130/eccdjecs.1967202261379

BNEJSS

Shirali, S. A. (2014). George Pdlya & problem solving... An
appreciation. Resonance, 19(4), 310-322.
https://doi.org/10.1007/s12045-014-0037-7

Skelton, G. W., & Pang, Q., & Zheng, W., & Shih, H., &
Pei, T. (2011, June). Using robotics for teaching critical
thinking, problems solving, and self-regulated learning
for freshmen engineering students. ASEE Annual
Conference & Exposition. Vancouver, Canada.

Soylemez, Y. (2018). 2018 Tirkge dersi Ogretim
programindaki kazanimlarin lst dizey dlsinme
becerileri acisindan degerlendirilmesi. Atatlirk
Universitesi Tirkiyat Arastirmalari Enstitisi Dergisi,
(63), 345-384. https://doi.org/10.14222/Turkiyat3991

Sulak, S. E., & Erdogan, M. (2019). Yaratici drama
yonteminin ilkokul 4. sinif 6grencilerinin yaratici yazma
becerilerine etkisi. Avrasya Uluslararasi Arastirmalar
Dergisi, 7(16), 1118-1139.
https://doi.org/10.33692/avrasyad.543649

Sanal, S. 0., & Erdem, M. (2017, May). Kodlama ve
robotik ¢alismalarini problem ¢ézme silireglerine etkisi:
sesli dislinme protokol analizi. 11. Uluslararasi
Bilgisayar ve Ogretim Teknolojileri Sempozyumu.
Malatya, Turkey.

Sanl, S. Z. (2021). Erken gocukluk doneminde STEM
etkinliklerinin 60-72 aylik gocuklarin yaratici diisinme
ve problem ¢dzme becerilerine etkisi [The effect of
STEM activities in early childhood on creative thinking
and problem solving skills of 60-72 month old
children]  (Unpublished  doctoral dissertation).
Hacettepe University, Ankara.

Sen, C., Ay, Z. S., & Kiray, S. A. (2021). Computational
thinking skills of gifted and talented students in
integrated STEM activities based on the engineering
design process: The case of robotics and 3D robot
modeling. Thinking Skills and Creativity, 42, 100931.
https://doi.org/10.1016/j.tsc.2021.100931

Senel, A., & Gengoglu, S. (2003). Technology education in
a globalizing world. The journal of the Industrial Arts
Education Faculty of Gazi University, 11(12), 45-65.

Tasc, M.S. (2021). Robotik kodlama ve matematik
dersleri birlikteligi ile 5. ve 6. sinif Ogrencilerinin
problem ¢dzme becerilerinin  degerlendirilmesi
[Evaluation of 5th and 6th grade students' problem
solving skills with the combination of robotic coding
and mathematics lessons] (Unpublished Master’s
Thesis). Van Yuzinc Yil University, Van.

Tekin, S. (2020). Mihendislik temelli robotik
uygulamalarini iceren STEM egitiminin elestirel
disinme ve mesleki tercihine etkisi [The effect of
STEM education including engineering-based robotics
applications on critical thinking and vocational
preference] (Unpublished Master’s Thesis). Erzincan
Binali Yildirnm University, Erzincan.

Tiryaki, A., & Adiguzel, S. (2021). The Effect of STEM-
Based robotic applications on the creativity and
attitude of students. Journal of science learning, 4(3),
288-297. http://doi.org/10.17509/jsl.v4i3.29683

Top, O., & Arabacioglu, T. (2021). Computational
thinking: A systematic literature review. Journal of
Uludag University Faculty of Education, 34(2), 527-
567. https://doi.org/10.19171/uefad.850325

Torrance, E. P., & Shaughnessy, M. F. (1998). An
Interview with E. Paul Torrance: About Creativity.
Educational Psychology Review, 10(4), 441-452.
https://doi.org/ 10.1023/A:1022849603713

250

Balkan and Near Eastern Journal of Social Sciences
Balkan ve Yakin Dogu Sosyal Bilimler Dergisi

Okcii et al, 2023: 09 (Special Issue)

Tunali, S. D. (2022). The effect of raft strategy teaching
on creative writing skills of secondary school students
with learning disabilities. Buca Faculty of Education
Journal, (54). 1498-1516.
https://doi.org/10.53444/deubefd.1199479

Turan, F., & Topgu, Z. G. (2018). The role of shared book
reading on early literacy: The effects in terms of home
and school environment. Hacettepe University Faculty
of Health Sciences Journal, 5(1), 11-33.
https://doi.org/10.21020/husbfd.369491

Turan, S., & Aydogdu, F. (2020). Effect of coding and
robotic education on pre-school children’s skills of
scientific ~ process. Education and  Information
Technologies, 25(5), 4353-4363.
https://doi.org/10.1007/s10639-020-10178-4

Tirkben, T. & Karaca, H.(2022). Developing students’
narrative text writing skills with story-based learning
approach-oriented creative writing activities. Research
in Reading and Writing Instruction, 10(2), 214-235.
https://doi.org/10.35233/oyea.1115915

Uyanik, O., & Kandir, A. (2010). Early academic skills in
preschool period. Journal of Theoretical Educational
Science. 3(2), 118-134.

Uzun, A., & Uz, R.(2018). Learner characteristics and
opinions about embedded systems and robotic
applications course: Towards the design of
instruction. Journal of Uludag University Faculty of
Education,31(2), 533-559.
https://doi.org/10.19171/uefad.505611

Uzunboylar, O. (2017). Ortaokul diizeyinde kodlama
ogretimine iliskin 6gretmen ve Ogrenci gorisleri
[Teachers' and students' views on coding instruction at
secondary school level] (Unpublished Master’s Thesis).
Ege University, izmir.

Valenzuela, J. (2022). Rev Up Robotics: Real-World
Computational Thinking in the K-8 Classroom.
International Society for Technology in Education.

Wang, H. Y., Huang, |., & Hwang, G. J. (2014, December).
Effects of an integrated Scratch and project-based
learning approach on the learning achievements of
gifted students in computer courses. In 2014 1Al 3rd
International Conference on Advanced Applied
Informatics. Kokura Kita-ku, Japan.

Wing, J. M. (2006). Computational
thinking. Communications of the ACM, 49(3), 33-35.
https://doi.org/10.1145/1118178.1118215

Wing, J. M. (2008). Computational thinking and thinking
about computing. Philosophical Transactions of the
Royal Society A: Mathematical, Physical and
Engineering Sciences, 366(1881), 3717-3725.
https://doi.org/10.1098/rsta.2008.0118

Wright, J., & Jacobs, B. (2003). Teaching phonological
awareness and metacognitive strategies to children
with reading difficulties: A comparison of the two
instructional methods. Educational Psychology, 23(1),
17-45. https://doi.org/10.1080/01443410303217

Yaman, Y., & Ogurlu, U. (2014). Unexpected
underachievement in gifted students. Hayef Journal of
Education, 11(2), 1-21.

Yazgan, Y., & Bintas, J. (2005). Fourth and fifth grade
students’ levels of using problem solving strategies: A
teaching experiment. Hacettepe University Journal Of
Education, 28(28), 210-218.

Yurtbakan, E., & iskenderoglu, T. A. (2023). The effect of
STEM activities on mathematical problem posing skills


https://doi.org/10.14222/Turkiyat3991
https://doi.org/10.33692/avrasyad.543649
https://doi.org/10.1016/j.tsc.2021.100931
https://doi.org/10.53444/deubefd.1199479
https://doi.org/10.21020/husbfd.369491
https://doi.org/10.35233/oyea.1115915
https://doi.org/10.19171/uefad.505611
https://doi.org/10.1080/01443410303217

BNEJSS

of gifted primary school students. Journal of Gifted
Education and Creativity, 10(2), 97-112.

Yurttas, S. (2021). Grupla miihendislik tasarim temelli
robotik uygulamalarinin 6grencilerin glinlik yasama
dayali problem ¢dzme becerileri Gizerindeki etkisi [The
effect of group engineering design-based robotics
practices on students' problem solving skills based on

Balkan and Near Eastern Journal of Social Sciences
Balkan ve Yakin Dogu Sosyal Bilimler Dergisi

Okcii et al, 2023: 09 (Special Issue)

daily life] (Unpublished Master’s Thesis). Uludag
University, Bursa.

Zoraloglu, S., & Sahin, A. E. (2022). A classroom teacher’s
practices associated to differentiated instruction
approach. Journal of Education for Life, 36(3), 834-
854. https://doi.org/10.33308/26674874.2022363510

251


https://doi.org/10.33308/26674874.2022363510

