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Objective: Computational thinking is an interdisciplinary subject and plays an important
role in developing algorithmic problem-solving skills in learners, but there is still a lack
of comprehensive understanding of it, especially in educational settings. The aim of this
study is to extract the content network of computational thinking components to help
increase teachers' knowledge and understanding of the nature of computational thinking
and to provide a basis for their professional development.

Method: This research is fundamental-applied in terms of research objective and
qualitative in terms of research method. The research community included articles
published between 2006 and 2025, which were searched using keywords in the databases
Scopus, Science Direct, Springer, ERIC, the Digital Library of the Association of
Computing Machinery, and Google Scholar, and 831 articles were obtained. After
screening and applying the inclusion and exclusion criteria, 216 articles were selected as
a sample and 19 definitions were extracted from them. Thematic analysis method with
the Atride-Stirling theme network approach was used to analyze the definitions. The
validity of the model was calculated by experts' opinions and the reliability was
calculated by the Holst method, and the reliability coefficient was 0.85.

Results: The findings led to the extraction of a thematic network of computational
thinking components, which included 65 basic themes, 8 organizing themes, 4 global
themes, and one super theme, and was drawn with MaxQDA 2020 software.
Conclusion: The results showed that the application of computational thinking
components in educational contexts requires professional development of teachers in the
form of educational workshops, which is possible with the cooperation of computer
science and educational technology experts.
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Extended Abstract

Introduction

Computational thinking, as one of the most important competencies of the 21st century, has found a
special place in educational systems, but teachers do not have a precise understanding of its nature,
dimensions, and components because multiple definitions, the lack of a coherent framework for
integration into curricula, and the lack of appropriate assessment tools have confused them. Therefore,
the aim of this research is to extract the network of themes of the main components of computational
thinking to provide professional development for teachers.

Method
This research is fundamental-applied in terms of purpose and qualitative in terms of method. Data were
collected through a systematic literature review and search in reputable databases including Scopus,
Science Direct, Springer, ERIC, ACM Digital Library and Google Scholar. In the first stage, 831 articles
were identified, and after screening and applying the entry criteria—including English language, access
to full text and providing a definition of computational thinking—216 articles were selected for analysis.
Data analysis was performed using thematic analysis method and the Atride-Stirling (2001) thematic
network approach. The definitions extracted during the coding process were organized into three levels
of basic, organizing and comprehensive themes, and the final conceptual network was drawn. The
validity of the analysis was calculated through expert opinion and its reliability was calculated using
the Holst method, which yielded a coefficient of 0.85.

Result

The analysis of 216 selected articles and the extraction of 19 valid definitions of computational thinking
led to the identification of a wide range of concepts and elements related to this field. In the first stage,
key terms in the definitions were coded and organized into 65 basic themes. Then, similar and
synonymous themes were grouped into 8 organizing themes and finally merged into four overarching
themes including concepts, skills, approaches, and attitudes. Together, these themes formed a
conceptual network, with the computational thinking supertheme at the top.

The results show that computational thinking is not simply a set of technical skills, but includes three
complementary dimensions:

-A cognitive dimension (such as abstraction, algorithm development, logic, analysis, and systems
thinking),

-A process and implementation dimension (such as simulation, modeling, automation, and data
analysis),

-A personal and attitudinal dimension (including perseverance, tolerance for ambiguity, self-
confidence, and creativity).

This three-layer structure shows that the components of computational thinking have a dependent
and networked relationship with each other, and the development of each component requires the
strengthening of the other components. The findings also indicate that for effective teaching of
computational thinking, simultaneous attention to theoretical concepts, basic and advanced skills,
practical methods, and individual attitudes is necessary. The final output of the research is a coherent
thematic network that can be used as a valid framework for teacher professional development and the
integration of computational thinking into curricula.

Conclusion

The results of this study emphasize the need for professional development of teachers in the field of
computational thinking because teachers consider it to be an ambiguous and difficult concept.
Therefore, designing specialized workshops and empowerment courses can provide them with a deeper
understanding of the components of computational thinking and its application in teaching. This process
requires close collaboration between computer science specialists and educational technologists so that
teachers can become familiar with this concept at both a theoretical and practical level. The network of
themes extracted in this study can provide a basis for lesson planning, designing learning activities, and
developing assessment tools in the field of computational thinking. Given the limitations of the
gualitative method, it is suggested that future research examine the effectiveness of this framework in
real educational settings.
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Computational
Thinking — What It
Might Mean and What
We Might Do About It
(Hu, 2011)
Computational
Thinking: A Digital Age
Skill for Everyone (Barr
&etal., 2011)
Computation
Computational
Thinking (Aho, 2012)

and

New frameworks for
studying and assessing
the development
of computational
thinking (Brenan &
Resnick, 2012)

Computational thinking
in K-12: A review of the
state of the field (Grover

& Pea, 2013)

Refining an
Understanding of
Computational

Thinking  (Selby &

Woollard, 2014)

From Algorithmic to
Computational
Thinking: On the Way
for Computing for all
Students (Systo, 2015)
Defining Computational

Thinking for
Mathematics and
Science Classrooms
(Winthrop et al., 2015)

Which cognitive
abilities underlie

computational thinking?
Criterion validity of the
Computational
Thinking Test (Roman-
Gonzalez et al., 2016)

and
about

Conceptions
Misconceptions
Computational
Thinking among Italian
Primary School
Teachers (Corradini et
al., 2017)
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