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Dear Readers,

We are delighted to present you the July 2025 issue of the Journal of Limitless Education and
Research.

The aim of our journal, the Limitless Education and Research Association (LERA), has
continuously been published since 2016 is to contribute to the field of education and research with
new scientific studies. To this end, theoretical and experimental original research, review articles,
thesis summaries, and other scientific works are published for free and shared with readers at both
nationwide and worldwide.

The Journal of Limitless Education and Research (J-LER) is published three times a year in
both Turkish and English. As an international peer-reviewed journal, it is prepared with the scientific
endeavors, contributions, and support of academics, scholars, researchers, educators, and teachers
from different countries. Each issue including current and new studies is meticulously presented to
the readers in the field, following thorough reviews.

Maintaining its academic and scientific quality for ten (10) years, the Journal of Limitless
Education and Research (J-LER) is indexed in the EBSCO, Education Full Text (H.W. Wilson) Database
Coverage List, which is recognized by the Council of Higher Education (UAK). It is also indexed in
various national and international databases such as ASOS, DRJI, ESJI, OAJI, ROAD, SIS, SOBIAD, and
Worldcat, and receives a significant number of citations. According to the SOBIAD impact factor, our
journal ranks highly among scientific journals in our country. Efforts to have our journal indexed in
more extensive national and international databases are ongoing.

In the July 2025 issue of our journal, eight (8) scientific research and review articles are
featured. We would like to thank all the editors, authors, reviewers, and translators who contributed
to the preparation and publication of this issue. With the hope that our journal will bring
contributions to scientists, researchers, educators, teachers, and students in the field, we extend
our best regards.

LIMITLESS EDUCATION AND RESEARCH ASSOCIATION
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Degerli Okuyucular,
Sizlere Dergimizin Temmuz 2025 sayisini sunmaktan buylik mutluluk duyuyoruz.

Sinirsiz Egitim ve Arastirma Dernegi (SEAD) tarafindan 2016 yilindan bu yana 10 yildir
kesintisiz olarak yayinlanan Dergimizin amaci, yeni bilimsel ¢alismalarla egitim ve aragtirma alanina
katki saglamaktir. Bu amagla kuramsal ve deneysel 6zgln arastirmalar, derleme makaleler, tez
Ozetleri ve diger bilimsel calismalar Ucretsiz yayinlanmakta, ulusal ve uluslararasi dizeydeki
okuyucularla paylasiimaktadir.

Sinirsiz Egitim ve Arastirma Dergisi (SEAD), yilda {i¢ sayr olarak Tiirkce ve ingilizce
yayinlanmaktadir. Uluslararasi hakemli dergi olarak farkli tlkelerdeki akademisyen, bilim insani,
arastirmaci, egitimci ve 6gretmen yazarlarin bilimsel caba, katki ve destekleriyle hazirlanmaktadir.
Her sayida titiz incelemeler sonucu glincel ve yeni calismalar alandaki okuyuculara sunulmaktadir.

Akademik ve bilimsel kalitesinden 6diin vermeden on (10) yildir yayin hayatini siirdiiren
Sinirsiz Egitim ve Arastirma Dergisi (SEAD), UAK tarafindan alan indeksi olarak kabul edilen EBSCO,
Education Full Text (H.W. Wilson) Database Covarage List’te taranmaktadir. Ayrica ASOS, DRIJI, ESJI,
OAJl, ROAD, SIS, SOBIAD, Worldcat gibi ulusal ve uluslararasi gesitli indekslerde taranmakta ve cok
sayida atif almaktadir. SOBIAD etki faktdriine gére Dergimiz, lilkemizdeki bilimsel dergiler icinde
onemli bir sirada bulunmaktadir. Dergimizin daha genis ulusal ve uluslararasi indekslerde taranmasi
icin girisim ve galismalarimiz devam etmektedir.

Dergimizin Temmuz 2025 sayisinda sekiz (8) bilimsel arastirma ve derleme makaleye yer
verilmistir. Bu sayinin hazirlanmasi ve yayinlanmasinda emegi gegen biitin editor, yazar, hakem ve
cevirmenlere tesekkiir ediyoruz. Dergimizin alandaki bilim insani, arastirmaci, egitimci, 6gretmen ve
ogrencilere katkilar getirmesi dilegiyle, saygilar sunuyoruz. Dergimizin alandaki bilim insani,
arastirmaci, egitimci, 6gretmen ve 6grencilere katkilar getirmesi dilegiyle saygilar sunuyoruz.

SINIRSIZ EGITIM VE ARASTIRMA DERGISI
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Abstract: This study aims to examine articles on coding education and computational thinking
(CT) in preschool education within the international literature published between 2013 and 2023, based
on various variables. In the context of the Turkish literature, there is only one systematic review that
addresses coding studies during the preschool period, and it focuses solely on research conducted in
Turkey. Therefore, this study, which reviews articles indexed in international databases, is considered
important in terms of offering different perspectives to researchers in Turkey. The study employed a
systematic review methodology. An electronic search was conducted to identify relevant studies, resulting
in a total of 70 articles selected based on specific inclusion and exclusion criteria. According to the findings,
the most frequently addressed concepts/topics in the reviewed articles were loops and sequences. It was
also found that a variety of materials (e.g., coding blocks, mats, pictures, papers) were commonly used in
teaching with unplugged coding tools. Among plugged coding platforms, Scratch)r was the most
frequently used; among unplugged robotic tools, Bee-Bot was the most common; and among plugged
robotic tools, Blue-Bot was the most prevalent. CT, coding skills, and cognitive skills were the most
frequently examined variables. The most common overarching theme was education for young children
using various subjects and instructional techniques. Based on the findings, recommendations were
presented in five main areas: teachers, educational policies, tools and materials, research methods and
techniques, and parental involvement. In conclusion, the findings of this study are expected to guide both
practitioners and researchers in the field of early childhood education, particularly those working on
coding and CT skill development.
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1. Introduction

CT stands out as a fundamental skill that enables a systematic approach to problem-
solving processes and is becoming increasingly important in the digital age (Wing, 2006).
Although the concept of CT is not new, in its most general sense, it is defined as “the process of
problem solving, system design, and understanding human behavior by using computer science
concepts” (Gulbahar et al., 2019). In 2009, the International Society for Technology in Education
(ISTE) and the Computer Science Teachers Association (CSTA) defined CT as an expanded set of
skills designed to solve practical problems and support computer-related behaviors and
attitudes (Barr & Stephenson, 2011). Papert used this concept in the 1980s to address children's
relationship with electronic computers in a different context (Papert, 2020). Building on Papert
and Papert’s (1985) ideas, Wing (2006) defined and developed CT as “a basic skill for everyone,
not just computer scientists.” Selby and Woollard (2013) defined CT as a thinking process that
involves abstraction, decomposition, algorithmic thinking, evaluation, and generalization. CT
encourages individuals to break down complex problems into smaller and more manageable
parts, identify recurring patterns in these parts, and develop algorithmic solutions that can be
executed by an external system (Montuori et al., 2023). Mufioz-Repiso and Caballero-Gonzalez
(2019) came up with three main ways to test CT skills: steps for making and using algorithms,
making sure that actions and instructions match up, and fixing problems. These approaches
provide an important framework that supports the applicability and measurability of CT in
education. Brennan and Resnick (2012) propose a three-dimensional framework for CT
consisting of concepts, practices, and perspectives. The first dimension of this framework
includes the concepts used in the programming language; the second dimension includes the
methods and strategies followed in the programming process; and the third dimension includes

students' perceptions of the technological world.

With the increasing importance of CT skills, programming education is becoming
increasingly important. Figure 1 shows the connection between CT, computer science, and
computer programming. The Association for Computer Machinery (ACM) defines the study of
computers and algorithmic processes as computer science (Tucker, 2023). Computer
programming is only one aspect of computer science (Bers et al., 2022). Programming involves
the process of expressing an algorithm step by step in a feasible way and enables the execution
of algorithms on computers (Tucker, 2023). Coding is the process of formulating a set of
instructions that can be executed by a computer (Angevine et al., 2017). Coding education

stands out as a learning process that can be started from an early age. Early coding experience
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not only helps prepare children for the rapidly changing computer industry but also provides
them with a language for expression and communication and the ability to think systematically
(Bers, 2021). Bers (2018a) discusses coding in two main frameworks. The first framework is the
“playground” approach, which views coding as an inclusive learning environment that supports
individuals' cognitive, emotional, social, and motor development. The second framework
defines coding as a form of “literacy” that individuals use to understand, create, communicate,
and express their thoughts through symbols and technological tools. Coding offers various
opportunities that support preschool children's social, emotional, physical, and cognitive

development as well as increasing their interest in computer use (Yu & Roque, 2019).,

Bers et al. (2019) suggest that the acquisition of coding skills at an early age is an
effective way to promote CT. Coding applications offer a fun and effective learning environment
that includes programming activities based on analytical processes and enables the
development of CT skills (Pila et al., 2019). CT skills include various cognitive competencies that
enable children to think abstractly and algorithmically (Grover & Pea, 2013; Wing, 2008). These
competencies are not limited to computer science and technology but also include various
activities in daily life that require sequencing, such as writing a recipe, retelling a story, or
describing a route (Bers, 2021). At this point, it is crucial to correct the common misconception
that CT is synonymous with coding. Although coding provides an ideal context that promotes
CT, CT includes all the mental skills that an individual applies in the process of understanding

and solving the problem before coding (Grover, 2018).

Computational
Thinking

Computer
Science

Figure 1. The relationship between coding, computer science and CT (As cited in Louka &

Papadakis, 2024)
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There are various approaches to the development of CT in the preschool period. These
approaches are generally divided into three categories: unplugged coding activities, plugged
environments, and robotic coding applications. Unplugged coding activities allow children to
develop algorithmic thinking and problem-solving processes without using any digital tools. For
example, a story sequencing activity or a maze-solving game is considered a CT activity that
supports children's logical sequencing and problem-solving skills (Zhong et al., 2016; Battal et
al., 2021). Such activities help children make abstract concepts concrete and lay the foundations
of analytical thinking skills at an early age (Resnick et al., 2009). Plugged coding environments,
on the other hand, provide children with the opportunity to practice CT skills through visual
programming languages. Block-based programming tools such as Scratchlr help children grasp
the logic of coding and develop algorithmic thinking skills without making syntax errors (Louka
& Papadakis, 2024). Such tools allow children to create their own stories, games, and interactive
projects, while also helping them develop logical reasoning and sequencing skills (Bers, 2018b).
Robotic coding offers children the opportunity to experience programming skills through
physical interaction. For example, educational robots such as KIBO and Bee-Bot enable children
to learn coding commands by associating them with physical objects (Bers, 2021; Benitti, 2012).
Research shows that robotic coding activities help children develop spatial thinking, debugging,

and algorithmic thinking skills (Bers et al., 2022).
2. Literature

CT is considered not only a technological proficiency but also a critical learning domain
that supports the development of higher-order cognitive skills such as problem solving,
algorithmic thinking, and logical reasoning. Research focusing on cultivating these skills during
the preschool years has demonstrated that CT-based educational programs initiated at an early
age offer multifaceted benefits for children's cognitive and socio-emotional development. The
findings of a study by Lin et al. (2020), which utilized smart toys supported by play-based learning
approaches, indicate that such toys enhance children's interest in CT and reinforce their learning
motivation. Furthermore, activities involving programmable toys have been found to positively
influence children's mathematical thinking and logical reasoning skills (Yang, 2024). These
learning environments also contribute to socio-emotional development. Specifically, activities
such as robotic coding have been reported to support social adaptation and cooperation skills
in children who are still developing emotional regulation abilities (Yang, 2024). Studies utilizing
tools such as Scratchir have concluded that children effectively develop CT skills and that

teachers maintain a positive attitude toward this process (Kourti et al., 2023). Findings by
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Montuori et al. (2023), who integrated unplugged (computer-free) coding activities with robotic
coding experiences, show that children demonstrated significant improvements not only in
computer-based coding skills but also in visual-spatial abilities. Coding-based learning
environments also promote collaborative learning processes, which foster children's linguistic,
emotional, and social interaction skills. In this context, studies employing the Coding as Another
Language (CAL) approach reveal that coding functions as a mode of expression for children and
contributes to the development of culturally responsive and inclusive pedagogical practices
(Kalyva, 2024; Levinson et al., 2025). However, individual differences among children can
influence the development of these skills. Georgiou and Angeli (2019) highlight that cognitive
styles—such as field dependence/independence—play a significant role in CT development, and
that structured scaffolding techniques can help mitigate such differences. Moreover, given the
increasing need for valid and reliable assessment tools in this domain, the development of new
instruments targeting specific components of CT is gaining scholarly attention (Jiménez et al.,

2024).

In recent years, there has been a noticeable increase in the number of studies conducted
in Tlrkiye on coding education during the preschool period. These studies generally examine
the effects of coding-based teaching practices on various aspects of children's development,
including problem-solving, attention, planning, and collaboration. The meta-thematic analysis
by Basaran et al. (2024) indicated that coding education supports children's cognitive skills—
such as attention, planning, and cause-effect reasoning—as well as social-emotional skills,
including collaboration, emotional expression, and interpersonal interaction. Altun (2018)
demonstrated that coding activities conducted with preschool children significantly improved
their cognitive abilities and task awareness. Similarly, Atabay and Albayrak (2020) found that
coding-based games enhanced children's logical reasoning and increased their attention spans.
Arslan and Kartal (2022) reported that coding education had a positive impact on children’s
collaboration and communication skills and increased their motivation to learn. Kiiglikkara and
Aks(t (2021) emphasized that coding tools (e.g., Bee-Bot) used in the preschool period helped
children become familiar with technology and fostered instruction-based thinking patterns. In
line with these findings, Metin and Vural (2024) revealed that coding activities promote
algorithmic thinking skills in preschool children and lead to significant improvements,
particularly in visual-spatial skills. Somuncu and Aslan (2022) stated that children's debugging
and problem-solving skills develop through the coding process, which also fosters a positive

attitude toward learning. Although these findings suggest that studies on coding education in
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Tlrkiye have largely focused on preschool children, the desired level of research development
in the field has yet to be fully achieved. A review of the literature also revealed studies
investigating the perspectives of preschool teachers and teacher candidates on coding (Bozkurt-
Polat & Ulutas, 2023; Ergin & Ercan, 2022; Kanmaz, 2023). In their review study, Zurnaci and
Turan (2022) analyzed 30 studies published in the YOK Thesis Center, TR Index, and Google
Scholar databases up to November 2021, focusing on coding and programming education in
Turkiye's preschool period. Studies specifically targeting CT skills, which are conceptually

related, appear to be even more limited in the Turkish context.

Studies examining CT skills in Tirkiye have primarily focused on primary, secondary, and
university-level students (Adaliyilmaz, 2022; Akgay et al., 2019; Durmus, 2024; Gugld, 2022; lbih
et al., 2020; iskender et al., 2024; Saglam, 2022; Temel & Mumcu, 2024; Totan, 2021; Uziim et
al., 2024; Yildirim, 2024). These studies have addressed various themes such as programming
instruction (Durmus, 2024; Uziim et al., 2024), the use of mind and intelligence games in
education (Adaliyilmaz, 2022), the development of problem-solving skills (Gigli, 2022; Temel &
Mumcu, 2024), and the impact of metacognitive guidance on CT skills (Saglam, 2022). However,
research focusing specifically on preschool children's CT skills remains relatively limited. Logoglu
(2023) examined the relationship between preschool children's CT skills and their problem-
solving abilities. Recently, studies on the adaptation of measurement tools developed for
assessing CT skills in preschool-aged children into Turkish have garnered attention (Cetin et al.,
2022; Yilmaz & Uysal, 2024). It is expected that these scale adaptation efforts will pave the way
for future empirical research on CT development in early childhood education. In this study,
articles addressing CT skills in preschool children through computer-free, computer-based, and
robotic coding activities were reviewed using four international databases: ERIC, ScienceDirect,
Scopus, and Web of Science (WoS). Based on the findings, it is anticipated that this study will
offer significant guidance for future research on the topic within the Turkish context. The
literature review revealed only one systematic review conducted in Tirkiye that examined
coding-related studies in the preschool period, and it was limited solely to nationally published
research. In this regard, the current systematic review, which covers studies published in
international databases between 2013 and 2023, is considered valuable for offering broader and

more global insights to Turkish researchers. The sub-objectives of this study are as follows:
To determine the number of articles on coding and CT in the preschool period;

1. What is the distribution according to publication years?
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2. What is the distribution according to publication type?

3. What is the distribution according to research approach?

4. What is the distribution according to research design?

5. What is the distribution according to the time of data collection?

6. What is the distribution of the included studies based on the countries in which they

were conducted?
7. What is the distribution according to the scope of study groups?
8. What is the distribution according to the method of study group selection?
9. What is the distribution according to the number of data collection tools used?
10. What is the distribution according to the types of data collection tools?

11. What is the distribution according to the subjects/concepts taught in relation to

coding and CT skills?
12. What is the distribution according to the unplugged tools used in coding education?

13. What is the distribution according to the plugged platforms used in coding

education?
14. What is the distribution according to the robotic tools used in coding education?
15. What is the distribution according to the variables examined?
16. What is the distribution of topics covered in the studies?
17. What is the distribution of recommendations according to thematic areas?
3. Method

This study was conducted using the systematic literature review method. A systematic
literature review aims to provide a broader and more reliable understanding of a specific topic
beyond the findings of individual studies (Oakley, 2012). The PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) framework was employed to guide the review

process (Tricco et al., 2018).
3.1. Data Screening Process of the Research

The electronic databases used for the literature review included ERIC, ScienceDirect,

Scopus, and Web of Science (WoS). During the screening process, each of the four databases
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was searched multiple times independently by two researchers. Every effort was made to
identify all studies that met the inclusion and exclusion criteria. The literature search was
conducted between January and February 2024. To determine the relevant articles, searches

were performed using keywords related to coding (e.g., "computational thinking," "computer

coding," "robotic coding," "unplugged coding") as well as terms describing preschool-aged
children (e.g., "early childhood," "preschool education," "kindergarten"). The keyword
combinations used in the search process included the following: “computational thinking and
early childhood”, “computational thinking and preschool education”, “computational thinking
and kindergarten”, “computer coding and computational thinking and early childhood”,
“computer coding and computational thinking and preschool education”, “computer coding and
computational thinking and kindergarten”, “robotic coding and computational thinking and
early childhood”, “robotic coding and computational thinking and preschool education”,
“robotic coding and computational thinking and kindergarten”, “unplugged coding and
computational thinking and early childhood”, “unplugged coding and computational thinking

i

and preschool education”, “unplugged coding and computational thinking and kindergarten”
3.2. Criteria for Inclusion and Exclusioan

The databases used for the literature review were ERIC, ScienceDirect, Scopus, and WoS.
During this process, each of the four databases was searched multiple times independently by
two researchers, and every effort was made to identify all studies that met the inclusion and
exclusion criteria. Accordingly, Table 1 presents the inclusion and exclusion criteria applied in

the study.

Table 1

Criteria for inclusion and exclusion

Published in international databases between 2013 and 2023

- Written in English

Full-text availability

Open access

Focused exclusively on preschool children aged 0—72 months
(0-6 years)

Conducted solely with preschool teachers, prospective teachers,
or parents of preschool-aged children

Criteria for Inclusion

Published outside the 2013—-2023 date range
Published in a language other than English

Not relevant to the research topic

Criteria for Exclusion

Conducted with teachers or prospective teachers from branches other than
early childhood education
- Studies involving both preschool and primary school parents together
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3.3. Selection of Articles

As a result of the initial unfiltered search using the keyword groups presented in Figure
2, atotal of 103,563 articles were identified across the ERIC (n=94,997), ScienceDirect (n=7,620),
Scopus (n=528), and WoS (n=418) databases. Filters were subsequently applied to each
database, including publication years “2013-2023,” language as “English,” and accessibility as
“Full Text” and “Open Access.” Based on these criteria, 99,863 articles were excluded, leaving a
total of 3,700 articles across ERIC (n=2,619), ScienceDirect (n=821), Scopus (n=118), and WoS
(n=142). Further exclusions were made for articles that were (a) not related to the topic of the
study, (b) conducted with teachers or pre-service teachers from disciplines other than early
childhood education, or (c) included both preschool and primary school parents. Following these
exclusions, 219 articles remained. Among these, 149 were identified as duplicates across
databases. Consequently, a total of 70 unique articles were retained. After applying the PRISMA
quality assessment, no additional articles were removed. Thus, the final sample included 70

articles distributed as follows: ERIC (n=16), ScienceDirect (n=9), Scopus (n=9), and WoS (n=36).
3.4. Validity and Reliability Study

All articles in this study were evaluated using the content analysis method. During the
analysis process, a data analysis form developed by the researchers in Microsoft Excel was
utilized. This form included categories such as publication year, country, research approach,
study group, methods and tools/practices used in teaching coding, topics or concepts taught
through coding, variables examined, findings, and recommendations aligned with the research

questions.

The researchers independently analyzed and coded each article. A systematic approach
was adopted throughout this process to minimize potential sources of error and to enhance the
validity and reliability of the analysis. Inter-coder agreement was calculated at 87%. According
to Miles and Huberman (1994), inter-coder reliability should be at least 80%. In this context, the
87% agreement achieved in the study indicates a high level of reliability in the coding process.
Additionally, the systematic review process was explained and presented in detail to ensure the

validity of the study.
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“computational thinking and early childhood”

“computational thinking and preschool education”

“computational thinking and kindergarten”

“computer coding and computational thinking and early childhood”
“computer coding and computational thinking and preschool education”
“computer coding and computational thinking and kindergarten”
“robotic coding and computational thinking and early childhood”
“robotic coding and computational thinking and preschool education”
“robotic coding and computational thinking and kindergarten”
“unplugged coding computational thinking and early childhood”
“unplugged coding computational thinking and preschool education”
“unplugged coding computational thinking and kindergarten”

Scans were made with the above word groups n=103.563
ERIC=94.997, Science Direct=7620, Scopus=528, WoS=418

According to the criteria of being “between 2013-2023”, “Open Access”,
“English”, “Full Text”

Remaining from the limitation Excluded according to
according to the inclusion criteria=99.863
criteria= 3700 ERIC=92.378

ERIC= 2619 Science Direct=6.799
Science Direct= 821 Scopus=410
Scopus=118 Wo0S=276

WoS=142

“The article is not related to the research topic”, ‘articles conducted with

’

< teachers or prospective teachers from various branches’, “articles in which pre-
s school parents and primary school parents are examined together”
©
o
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(%]
Remaining from the limitation Removed due to the above
according to the above criteria=219 criteria= 3481
Remaining after subtracting reissues=70 Removed due to rebroadcast=
149

N
Remaining from the limitation according Subtracted due to the above
to the above criteria= 70 criteria= 0
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Remaining after quality Removed because of quality
assessment=70 assessment=0
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Figure 2. Flowchart of the literature review
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4. Findings

4.1. Distribution of Articles by Year

As shown in Table 2, a total of 70 articles were identified within the 11-year period
covered by the study, based on the predetermined criteria. Articles on the subject were

published in all years except for three: 2012, 2015, and 2016. The highest number of publications

was recorded in 2023 (n=25), while the lowest numbers were observed in 2014 (n=1) and 2017

(n=1).

Table 2

Distribution of articles by year
Yil f %
2013 0 0.0
2014 1 1.4
2015 0 0.0
2016 0 0.0
2017 1 1.4
2018 2 2.8
2019 6 8.4
2020 5 7.0
2021 13 19.0
2022 17 24.0
2023 25 36.0
Total 70 100.0

4.2. Distribution of Articles by Type

According to Table 3, 65 articles (93.0%) were research articles, while 5 articles (7.0%)

were literature reviews.

Table 3
Distribution of articles by type

Article Type f %
Research 65 92.8
Literature Review 5 7.2
Total 70 100.0

4.3. Distribution of Articles According to Research Approach

Table 4 shows that the majority of the 65 research articles included in the scope of this
study employed a qualitative approach (n=26), while the least utilized approach was the

mixed-methods approach (n=15).
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Table 4

Distribution of articles according to research approach

Research Approach f %

Qualitative 26 40.0
Quantitative 24 37.0
Mixed 15 23.0
Total 65 100.0

4.4. Distribution of Articles According to Research Design

As shown in Table 5, seven different research designs were identified within the
qualitative approach, although one study did not specify its qualitative design. Among the
qualitative studies, the most commonly used design was the case study (n=11). Within the
qguantitative approach, two designs were identified, with the experimental design being the
most frequently used (n=14). The mixed-methods approach included four different designs, with
the majority of studies employing the design-based approach (n=6). Overall, across all articles
categorized by research approach, the experimental design from the quantitative studies was

the most frequently used (n=14).

Table 5

Distribution of articles according to research design

Research Approach Research Design f %* %**
Case study 11 42.3 16.9
Content analysis 7 26.9 10.8
Phenomenology 3 11.8 4.6

Qualitative Action research 1 3.8 1.5
Ethnographic 1 3.8 1.5
Interpretative phenomenological analysis 1 3.8 1.5
Delphi technique 1 3.8 1.5
Unspecified 1 3.8 1.5

Total 26 100.0

Quantitative Experimental 14 58.3 21.6
Survey research 10 41.7 15.5

Total 24 100.0
Design-based 6 40.0 9.2

Mixed ParaII.eI Pattern 5 333 7.8
Descriptive pattern 3 20.0 4.6
Exploratory pattern 1 6.7 1.5

Total 15 100.0

General total 65 100.0

* The ratio of research designs within the approach is given.
** The proportion of research designs in the general distribution is given.
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4.5. Distribution of Articles According to Data Collection Time

According to Table 6, the majority of the articles (n=61) employed a cross-sectional

design in terms of data collection timing.

Table 6

Distribution of Articles According to Data Collection Time

Data Collection Time f %
Cross-sectional 61 93.8
Longitudinal 4 6.2
Total 65 100.0

4.6. Distribution of the Studies in the Articles according to the Countries where they

were conducted

Table 7 shows that the analyzed articles were conducted in 20 countries across multiple
continents. The United States ranked first (n=16), followed by Turkiye in second place (n=10),

and China and Spain in joint third place (n=6 each).

Table 7

Distribution according to the countries where the researches in the articles were conducted

Countries f %
USA 16 24.6
Turkiye 10 15.4
China 6 9.3
Spain 6 9.3
Greece 5 7.7
South Korea 3 4.7
Sweden 3 4.7
Italy 2 31
Taiwan 2 3.1
Uruguay 2 3.1
Brazil 1 1.5
Denmark 1 1.5
Indonesia 1 1.5
Netherlands 1 1.5
England 1 1.5
Panama 1 1.5
Portugal 1 1.5
Romania 1 1.5
Chile 1 1.5
Australia 1 1.5
Total 65 100.0
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4.7. Distribution of Articles According to the Scope of Study Groups

Table 8 shows that the study groups in the analyzed articles primarily included preschool
teachers, parents of preschool-aged children, pre-service preschool teachers, preschool
children, faculty members specializing in early childhood education, and relevant documents.
However, the most frequently represented study groups were preschool children and teachers

(n=9), as well as children aged 56 (n=9).

Table 8

Distribution of articles according to the scope of study groups

Scope of Working Groups f %
Pre-school teachers 6 9.2
Preschool children and their parents 1 1.5
Preschool children and their teachers 9 13.8
Pre-service preschool teachers 6 9.2
Parents with preschool children 1 1.5
Pre-school teachers and pre-service preschool teachers 2 3.1
Preschool children, teachers, faculty members 1 1.5
Preschool children (age not specified) 2 3.1
Children aged 1-2 years and 3-5 years 1 1.5
Children aged 2-4 years 1 1.5
3—-4-year-old children 1 1.5
Children aged 3-5 years 1 1.5
Children aged 3-6 years 3 4.7
4-5-year-old children 4 6.3
Children aged 4-6 years 4 6.3
Children aged 4-7 years 2 3.1
5-year-old children 3 4.7
5-6-year-old children 9 13.8
Children aged 5-7 years 1 1.5
6-year-old children 1 1.5
Document 6 9.2
Total 65 100.0

4.8. Distribution of Articles According to Study Group Selection Method

An analysis of Table 9 reveals that nine different sampling methods were employed
across the articles. In two studies, the sampling method was not specified. Among the identified

methods, convenience sampling was the most commonly used (n=26).
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Table 9

Distribution of articles according to study group selection method

Working Group Selection Method f %
Convenience sampling 26 40.0
Criteria sampling 14 21.6
Purposive sampling 13 20.0
Simple random sampling 4 6.2
Cluster sampling 2 3.1
Unspecified 2 3.1
Stratified random sampling 1 15
Snowball sampling 1 1.5
Theoretical sampling 1 1.5
Appropriate sampling 1 1.5
Total 65 100.0

4.9. Distribution of Articles According to the Number of Data Collection Tools

Table 10 shows that the number of measurement tools used in the articles ranged from

a minimum of 1 to a maximum of 8. It was observed that the most common number of tools

used was three, as reported in 19 articles (n=19).

Table 10

Distribution of articles according to the number of data collection tools

Number of Data Collection Tools f %
1 13 20.0
2 12 18.0
3 19 29.0
4 12 18.0
5 3 5.0
6 3 5.0
7 2 3.0
8 1 2.0
Total 65 100.0

4.10. Distribution of Articles According to the Type of Data Collection Tools

According to Table 11, a total of 17 different types of data collection tools were used

across the articles. Among these tools, tests were the most frequently utilized (n=57).

Table 11
Distribution of articles according to the type of data collection tools

Data Collection Tool Type f %

Test 57 27.0
Interview form 32 15.0
Survey 22 10.0
Observation form 19 9.0
Video recording 15 7.0
Daily 13 6.0
Field notes 12 6.0
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Scale 11 5.0
Document 9 4.0
Checklist 6 3.0
Voice recording 4 2.0
Photo 4 2.0
Personal information form 2 1.0
Rubrics 2 1.0
Portfolio 2 1.0
Event plans 1 0.5
Pictures of children 1 0.5
Total 212 100.0

4.11. Distribution of Articles According to Subjects/Concepts Taught with Coding and
CT Skills

Table 12 shows that a total of 22 topics and concept types were identified in the
distribution of articles based on the concepts taught through coding and computational thinking

(CT) skills. The most frequently addressed concept/topic was cycles and sequences (n=49).

Table 12

Distribution of articles according to subjects/concepts taught with coding and CT skills

Subjects/Concepts taught with Coding and CT Skills f %

Loops and equences (e.g., Loops, nested loops, simple loops, sequences) 49 14.2
Algorithmic thinking 44 12.8
Debugging and parsing 39 11.3

Concept education (e.g., coding, hardware/software, robots, colors,

useful/harmful, numbers, directions, big-small, animals, etc.) 30 8.7
Other coding concepts (e.g., data, modularity, parallelism, concurrency, etc.) 29 8.4
Design process (e.g., planning, designing, mapping/visualization) 20 5.8
Representation (e.g., pattern recognition, generalization, abstraction, etc.) 19 5.5
Control structures (e.g., control flow, events) 18 5.2
Problem solving skills 17 4.9
Conditions 13 3.8
Creative and critical thinking 11 3.2
Social and emotional skills (e.g., communication-collaboration, empathy, 11 32
entrepreneurship) ’
Scientific and logical thinking 9 2.6
Command execution 9 2.6
Spatial thinking 8 23
Mathematical thinking 8 2.3
Motor skills 6 1.7
Language skills 1 0.3
Self-care skills 1 0.3
Self-regulation 1 0.3
Early literacy skills 1 0.3
Reflective thinking 1 0.3
Total 345 100.0
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4.12. Distribution of Articles According to the Unplugged Tools Used in Coding

Education

An analysis of Table 13 reveals that nine different unplugged tools were used in the
coding education reported in the articles. Among these tools, various materials were the most

frequently used (n=17).

Table 13

Distribution of articles according to unplugged tools used in coding education

Unplugged Tools Used in Coding Education f %
Block Play Set 1 3.6
Story-based Activities 1 3.6
Code-a-pillar Think and Learn 1 3.6
Bebras Cards 2 7.1
Preschool Data Toolbox 1 3.6
Robot Turtles 3 10.7
Solve-Its 1 3.6
Duplo Blocks 1 3.6
Various materials (coding blocks, coding objects, grid map, scenario blocks,

storybooks, graphics, mats, cards, pictures, blocks, bell, papers, coding board, 17 60.6
code pieces, mat etc.)

Total 28 100.0

4.13. Distribution of Articles According to Plugged Platforms Used in Coding Education

According to Table 14, a total of 20 plugged platforms were used in coding education.

Among these platforms, ScratchJr was the most frequently utilized (n=18).

Table 14

Distribution of articles according to plugged platforms used in coding education

Plugged Platforms for Coding Education f %

Scratchlr 18 32.0
Code.org 6 10.6
Kodable 5 8.9
Daisy the Dinosaur 4 7.1
Scratch 3 5.4
Run Marco 1 1.8
Lightbot 3 5.4
Lightbot Jr 2 3.6
Coda Game 1 1.8
Loopimal 1 1.8
Osmo 1 1.8
Scottie Go 1 1.8
Code carts 1 1.8
A.LEX 1 1.8
KIWICo education kit 1 1.8
LegoWeDo 3 5.4
LEGO Mindstorms 1 1.8
Google Blockly 1 1.8
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OzoBlocky 1 1.8
Codemonkey 1 1.8
Total 56 100.0

4.14. Distribution of Articles According to Robotic Tools Used in Coding Education

Table 15 shows that a total of nine robotic tools—both plugged and unplugged—were
used in the coding education reported in the articles. Among the unplugged robotic tools, Bee-
Bot was the most frequently used (n=20), while Blue-Bot was the most frequently used among

the plugged robotic tools (n=7).

Table 15

Distribution of articles according to robotic tools used in coding education

Robotic Tools Used in Coding Education

Unplugged Robotic Tools f %
Bee-Bot 20 35.0
KIBO 13 23.0
Cubetto 10 18.0
Matatalab Robot Programming Set 3 5.0
Code & Go Robot Mouse 3 5.0
Botley 3 5.0
Doc Robotu 3 5.0
KARIN Programming Toy 1 2.0
Bootly 1 2.0
Total 57 100.0
Plugged Robotic Tools f %
Blue-Bot 7 43.4
Dash Robot 2 12.5
Robo_Wunderland 1 6.3
mBot 1 6.3
CoKo Robot 1 6.3
RoboTito 1 6.3
Coding Bots 1 6.3
Cherp 1 6.3
Ozobot Evo 1 6.3
Total 16 100.0

4.15. Distribution of Articles According to Variables

An analysis of Table 16 indicates that 12 types of variables were examined in the articles
on coding in preschool education. Among these variables, the most frequently addressed were

CT skills (n=35), coding skills (n=29), and cognitive skills (n=28).
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Table 16

Distribution of articles according to variables

Variables f %
CT skills 35 19.7
Coding skills 29 16.3

Cogpnitive skills (mathematical reasoning skills, problem solving skills, self-
regulation, creative thinking skills, visual-spatial skills, analysis skills)
Social and emotional skills 24 13.5
Demographic information (age, gender, family variables, SES, region of residence,
etc.)

Teacher competence (technology, content, pedagogical knowledge) 14 7.9

28 15.7

20 11.2

The impact of support in coding education 7 3.9
Acceptance of educational robotics (ER) 6 3.4
Parents' perceptions and attitudes towards coding 5 2.8
Language Development 4 2.2
Motivation 3 1.7
Selection of educational environment and materials 3 1.7
Total 178 100.0

4.16. Subject Distribution in Articles

According to Table 17, the articles addressed 13 distinct topics. The most frequently
explored topic was the impact of educational interventions involving various methods and
techniques—such as play-based activities, STEAM applications, digital tools, educational robots,
and coding toys—on children (n=32). The second most common topic was review/literature
review studies (n=6), followed by the evaluation of preschool children’s coding and
computational thinking (CT) skills in relation to various variables (n=5), and pre-service preschool

teachers’ knowledge, competence levels, and perspectives on coding education (n=5).

Table 17

Subject distribution in articles

Subjects f %
The effect of trainings for children with different subjects and techniques (game
activities, STEAM applications, digital applications, educational robots, coding toys, 32 46.0
etc.)
Review/Literature review 6 9.0
Evaluation of coding and CT skills of preschool children with various variables 5 7.0
Pre-service preschool teachers' knowledge, competence levels and perspectives on 5 70
coding education ’
Preschool teachers' level of knowledge about coding education 4 6.0
Application presentation 4 6.0
The effect of coding training given to preschool teachers 4 6.0
Scale validity and reliability 3 4.0
Evaluation of preschool teachers' and preservice preschool teachers' CT skills and their ) 30
perspectives on coding education ’
The effect of the training given to parents with preschool children 2 3.0
Evaluation of coding and CT skills of preschool children and their teachers 1 1.0
Curriculum development 1 1.0
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Evaluation of preschool teachers' and parents' CT skills and opinions. 1 1.0

Total 70 100.0

4.17. Distribution of Recommendations in Articles According to Subject Headings

Table 18 presents the recommendations from the articles, categorized into five main
areas: teachers, educational policies, equipment, research methods and techniques, and
parents. The majority of the recommendations focused on teachers (n=96) and research
methods and techniques (n=96). Among the fifteen themes related to teachers, the most
frequently emphasized recommendation was to provide professional support—such as training
programs and coaching models—for CT, coding, assessment, and evaluation. In the category of
research methods and techniques, which includes thirteen themes, the most common
recommendation was to increase the number of studies on coding education by incorporating a
variety of topics and research methods. Regarding educational policies, which are organized
under ten themes, the most frequent suggestion was to integrate culturally appropriate training
and materials for coding and engineering skills into the national preschool and primary school
curricula, and to introduce and expand digital learning experiences from an early age. In the
category of tools and materials, comprising five themes, the prevailing recommendation was
that educational tools and content should be diverse (e.g., open access, low-cost), inclusive, and
appropriate for children’s ages and individual needs. Finally, the most frequently stated
recommendation for parents, categorized under three themes, was to provide them with

training on coding education.

Table 18

Distribution of recommendations in articles according to subject headings

Recommendations f %
Recommendations for Teachers
Providing teachers with professional support—such as training programs and
coaching models—on CT, coding, and assessment and evaluation practices.
Encouraging teachers to utilize a variety of instructional materials and
methods in coding education, including project-based learning, cooperative 20 20.8
learning, and game-based instruction.
Planning balanced individual and group activities to foster collaboration and
interaction among children during coding education.
Promoting teachers’ sensitivity to children's individual, developmental, and
cultural differences.
Supporting children throughout the learning process of CT and coding. 8 8.3
Providing additional support for children with special educational needs in

32 33.3

11 11.6

coding-related activities. 3 31
Encouraging teachers to promote children’s active participation in all stages of 3 31
the learning process. '

Facilitating collaboration among teachers, parents, colleagues, and 3 31

researchers to enhance the effectiveness of coding education.
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Designing flexible, multi-purpose learning spaces that accommodate various

instructional needs. 3 31
Supporting children’s creativity through open-ended and exploratory coding 5 21
tasks. '
Adjusting the duration of activities in accordance with children’s attention 5 21
spans and developmental levels. ’
Encouraging teachers to stay updated on advancements in educational 1 10
technologies. '
Providing support to help teachers identify and respond to children’s 1 1.0
behavioral challenges in the context of coding activities. ’
Total 96 100.0
Recommendations for Education Policies f %
Integrating culturally appropriate training and instructional materials for

coding and engineering skills into national preschool and primary school 37 6.0
curricula, and initiating as well as expanding digital learning experiences from ’
early childhood.

Enhancing pre-service teachers’ competencies in coding by embedding coding 1 14.0
education into teacher training programs. ’
Providing diverse supports and resources—including software, instructional

materials, and technological infrastructure—for educators, researchers, pre- 8 10.0
service teachers, and families to facilitate effective coding education.

Adapting coding and CT practices to children's daily lives. 6 7.0
Expanding the number of activities, games, and engaging practices in 5 6.0
educational programs tailored to children's interests. ’
Increasing the inclusion of activities, games, and entertaining practices 6 70
tailored to children's interests in educational programs. ’
Integrating both plugged (technology-assisted) and unplugged (computer- 4 5.0

free) coding approaches into preschool education.

Developing and implementing public policies that support the integration of
STEAM (Science, Technology, Engineering, Arts, and Mathematics) education 2 2.0
in early childhood curricula.

Providing systematic support for the implementation and dissemination of

unplugged coding activities and practices. 2 2.0
Deciding for coding education outside of school. 1 1.0
Total 81 100.0
Recommendations for Tools f %
Educational tools and content should be diverse (e.g., open access, low-cost),
inclusive, and developmentally appropriate, addressing children's age and 12 40.0
individual needs.
Digital educational tools should be developed to ensure ease of use, and
existing tools should be revised and adapted according to different age 8 27.0
groups.
A variety of materials should be utilized to support the development of

. . . 8 27.0
children's CT and coding skills.
Simple and accessible materials can be used to create tools such as unplugged 1 30
coding kits tailored to early childhood needs. )
Collaboration between educational institutions and industry stakeholders is
essential for the development and continuous improvement of digital learning 1 3.0
tools.
Total 30 100.0
Recommendations for Research Methods and Techniques f %
Increasing the number of studies on coding education by incorporating a 30 314

wider range of topics and research methodologies.
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Ensuring greater diversity in sample groups (e.g., broader age ranges,

different socioeconomic statuses, cultural backgrounds, countries, and 22 22.9
inclusion of teachers and parents).

Extending the duration of experimental studies and enhancing their design

(e.g., longer intervention periods, inclusion of control groups, home-based or 13 13.5
online implementations).

Conducting longitudinal studies to examine long-term effects 9 9.4
Carrying out comparative studies focusing on different coding tools, 7 73
applications, and instructional programs. '
Developing and regularly updating valid and reliable measurement tools. 5 5.2
Utilizing diverse pedagogical approaches and materials in the development of 5 21
coding education programs. ’
Promoting and disseminating best practices in coding education. 2 2.1
Increasing the number of studies that are based on and highlight children’s ) 21
perspectives. '
Designing qualitative studies that allow participants to express their views in 1 1.0
greater depth. )
Expanding research focused on children with special educational needs. 1 1.0
Providing more comprehensive and transparent methodological details in 1 1.0
relevant publications. )
Incorporating findings from previous studies into the design of future applied 1 10
research. ’
Total 96 100.0
Recommendations for Parents f %
Providing training programs for parents on coding education to enhance their 3 80.0
awareness and support for children's learning. '
Ensuring that children's screen time is age-appropriate and limited in 1 10.0
accordance with developmental guidelines. ’
Encouraging the reinforcement of school-based coding activities through 1 10.0
repetition at home. ’
Total 10 100.0

5. Conclusion and Discussion

In this study, 70 articles published over 11 years were included, focusing on coding
education and computational thinking (CT) in the preschool period, and sourced from
international databases such as ERIC, ScienceDirect, Scopus, and Web of Science (WoS). These
articles were analyzed based on predetermined criteria. The year-wise distribution shows that
articles on the topic were published in all years except for three (2012, 2015, and 2016).
Moreover, excluding 2020, a consistent increase in the number of publications on this subject
has been observed from 2017 to 2023. In recent years, research on preschool coding education
has shown a remarkable upward trend. Studies in the literature also support this trajectory. For
instance, Zurnaci and Turan (2022) analyzed 30 studies—including theses, journal articles, and
conference papers—published in Turkey and concluded that academic interest in coding
education has significantly increased since 2016. Similarly, research on the design and
pedagogical implementation of coding curricula has gained momentum since 2012, reflecting

both quantitative and qualitative diversification in the field (Su et al., 2023). Studies focusing on
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teacher and parent attitudes demonstrate that these stakeholders generally hold positive views
toward coding education (Kim & Jeong, 2023). Furthermore, some scholars emphasize that
introducing digital literacy, coding, and CT activities at an early age is critical for the development
of children's cognitive foundations (Bers et al., 2019; Lee et al., 2023). In this context, the
growing body of early childhood research highlights not only the developmental benefits but
also the pedagogical significance of this period, which is seen as a key factor contributing to the
rise in scholarly interest. However, the field still faces limitations in terms of methodological
diversity and lacks a fully developed theoretical foundation—factors that represent important

areas for further investigation in future research.

When the types of articles are examined, it is observed that the majority are empirical
research studies. In the review conducted by Zurnaci and Turan (2022), it was found that
literature reviews were less commonly preferred compared to empirical studies. Therefore, it
can be stated that the findings of both studies are consistent. Similarly, Yumbul and Bayraktar
(2022) analyzed 21 studies (including theses and articles) on robotic applications at the primary

school level and reported that all of them were empirical in nature.

The findings of the study reveal that research published in the field of early childhood
coding education is predominantly based on qualitative approaches, followed by quantitative
studies, with mixed-method designs being the least preferred. In line with these findings,
Yumbul and Bayraktar (2022) also noted that studies on robotics applications at the primary
school level are mostly qualitative or quantitative, while mixed-method designs are used only to
a very limited extent. Zurnaci and Turan (2022) found that qualitative and quantitative methods
were used equally in the studies they examined, whereas mixed-method designs were again the
least preferred. Similarly, Su et al. (2023), in their study on early childhood coding curricula,
reported that both quantitative and qualitative methods were commonly used, but mixed-
method approaches were relatively rare. However, some studies specifically emphasize the
importance of using meta-synthesis or mixed-method designs. The meta-thematic analysis
conducted by Basaran et al. (2024) revealed that most of the studies in the literature relied on
qualitative data and underlined the need for greater methodological diversity. Possible reasons
for the limited use of mixed-method designs include the fact that this approach inherently
requires both qualitative and quantitative data collection processes, which demand more time,
resources, and collaboration. Johnson and Onwuegbuzie (2004) also noted that the lower

prevalence of this method is due to its methodological complexity. In conclusion, similar trends
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are observed in both national and international literature. The limited use of mixed-method

approaches highlights the need to promote diversity in research strategies.

The analysis of research approaches indicates that qualitative studies in early childhood
coding and CT exhibit the greatest variety of research designs, whereas quantitative studies
demonstrate a significantly more limited range of designs. Among qualitative studies, the most
frequently used design is the case study; in quantitative studies, it is the experimental design;
and in mixed-method studies, design-based research is most common. Although the number of
guantitative studies is comparable to that of qualitative studies, the relatively limited diversity
in their design types can be considered a shortcoming in terms of methodological development
within the field. It is also noteworthy that the experimental design is the most commonly
preferred design across different study groups, regardless of research type. These findings are
largely consistent with the existing literature. For example, in a comprehensive review by Su et
al. (2023), it was reported that qualitative methods were employed using a greater variety of
designs in studies on early childhood coding curricula, while quantitative studies were mostly
limited to experimental or descriptive designs. Similarly, Kirksekiz and Kol (2023) found that,
although the quantitative approach was dominant in early childhood robotic coding studies
indexed in the WoS database, it demonstrated limited design diversity. In contrast, flexible
approaches such as case studies were frequently used in qualitative research. However, these
findings contradict some national studies. For instance, Kéroglu and Yilmaz Demirel (2023) and
Ozbek Ayaz et al. (2025) reported that the qualitative approach was generally less preferred in
reviews within the social sciences. This discrepancy may be explained by the fact that qualitative
methods offer more flexible structures, particularly when investigating technical and process-
oriented topics such as coding and CT. Since qualitative research allows for a deeper
understanding of children's thinking processes, strategy development, and problem-solving
approaches in such contexts, it may be more frequently favored by researchers (Basaran et al.,
2024). In conclusion, while studies on early childhood coding and CT demonstrate a high level of
design diversity in qualitative research, both nationally and internationally, this diversity
remains limited in quantitative methods. This suggests a need for greater methodological efforts

to diversify the design types used in quantitative research in the future.

In most of the articles included in the scope of the study, it is observed that cross-
sectional designs are preferred in terms of data collection time. This trend aligns with various
review studies in the national literature on preschool research. For instance, Giilay Ogelman,

Glingor et al. (2023) and Gulay Ogelman, Ok et al. (2023) emphasized that longitudinal studies
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are considerably limited in comparison to cross-sectional studies. This tendency is generally
attributed to logistical factors, such as the high costs, extended time requirements, and
challenges related to participant follow-up in longitudinal research. This pattern is also evident
in the international literature. For example, Su et al. (2023) stated that the majority of studies
on coding education in early childhood consisted of short-term implementations and
assessments, and thus were cross-sectional in nature. Similarly, the meta-thematic analysis
conducted by Basaran et al. (2024) revealed that most of the reviewed studies were based on
single-session or short-term experimental interventions, highlighting the lack of longitudinal
data in the field. On the other hand, some researchers emphasize that studies based on long-
term data tracking provide much deeper insights. For example, Levinson et al. (2025), in a
longitudinal study conducted in Argentina, tracked the effects of coding education on students'
cognitive and non-cognitive skills over time, demonstrating that such research is critical for
evaluating the sustainability of educational programs. Both nationally and internationally, cross-
sectional studies remain dominant, while longitudinal studies are limited due to logistical and
economic constraints. However, considering the advantages of longitudinal studies in measuring
the permanence and developmental effects of educational interventions, increasing the number

of such studies would significantly enhance the depth and quality of knowledge in the field.

It was found that research on coding education for preschool children has been
conducted in 20 different countries, with the highest number of publications originating from
the United States, Tirkiye, China, and Spain, respectively. It is a noteworthy and striking finding
that Turkiye ranks among the top three countries in this field, surpassing many others. This
suggests that academic interest in coding studies within the context of preschool education in
Turkey is steadily increasing. This result aligns with the evaluations of Zurnaci and Turan (2022),
who highlighted the growing body of research on coding education for young children.
Furthermore, Sayginer and Tlziin (2023) emphasize that despite the rising number of studies,
specific subfields—such as the design and use of electronic-based materials—remain
underexplored, and more research is needed in this regard. A review of the international
literature reveals parallel findings. Su et al. (2023) reported that international studies on early
childhood coding curricula are predominantly concentrated in countries such as the United
States, China, and Spain, and that nations with advanced digital infrastructure tend to lead in
this area. In particular, studies conducted in the United States and China show extensive use of
technological tools such as ScratchJr and coding robots. However, the adaptation of these tools

specifically for the preschool level remains limited (Bers, 2018c; Levinson et al., 2025). As

413 The Journal of Limitless Education and Research, 10 (2), 389 - 475



(\Dzz7 A Systematic Review on Preschool Coding Education and...

Aysin Gaye USTUN, Hulya GULAY OGELMAN

Sayginer and Tlzln also point out, the pedagogical effectiveness of the tools used in coding
education and their suitability for different age groups are still insufficiently examined. Similarly,
researchers such as Fenty et al. (2021) argue that electronic material applications developed
especially for children with special needs are quite limited, and that inclusive design approaches
need to be expanded. In conclusion, while Tirkiye’s productivity in early childhood coding
research is remarkable, it also reflects several of the key shortcomings observed in the
international literature. More comprehensive and diverse research is needed—both nationally

and globally—particularly concerning material design, accessibility, and pedagogical alignment.

In terms of study groups, research on coding education in the preschool period includes
a wide range of participants. These groups consist of preschool teachers, pre-service teachers,
children aged 1-5, parents, faculty members, and various types of documents, providing
methodological and contextual diversity to studies in the field. Notably, the most frequently
preferred study groups were children aged 5-6 and teachers. This finding was also confirmed in
the review study by Zurnaci and Turan (2022), which often featured children in the 5-6 age
group. The preference for the 5—6 age group is associated with their greater developmental
maturity and readiness in terms of following instructions and exhibiting problem-solving skills.
In fact, Wang et al. (2022) noted that children in this age range are developmentally well-
positioned to acquire computational thinking (CT) and early programming skills. These findings
are largely consistent with the international literature. For instance, Su et al. (2023) reported
that children aged 4 to 6 are frequently selected for coding education research and that the
period after age 5 is particularly critical for conceptual learning. Moreover, an experimental
study by Canbeldek and Isikoglu (2022) showed that a coding and robotics education program
implemented with five-year-old children significantly improved their creative thinking and
language skills (Canbeldek & Isikoglu, 2023). However, some studies argue that younger age
groups can also engage with early coding experiences, particularly through game-based or
“unplugged” activities (Lee & Junoh, 2019). This approach is grounded in the idea that children
aged 3—-4 can begin to develop early cognitive foundations. Nonetheless, developmental
limitations remain a key reason why this age group is less frequently included in research. The
preference for the 5-6 age group in preschool coding education studies is a consistent trend
observed in both national and international literature. While developmental competencies and
ease of implementation largely explain this trend, including younger age groups through
developmentally appropriate pedagogical approaches could enhance the diversity and depth of

research in the field.
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Although there is some diversity in sampling methods used in studies on coding
education during the preschool period, the most commonly preferred approach is convenience
sampling. This method is favored because it enables studies to be conducted more efficiently in
terms of time and cost. Similar findings have been reported in national studies such as those by
Baltaci (2018) and Yagar and Dokme (2018). Comparable trends are also evident in the
international literature. For example, Putri and Suparno (2020) collected data using easily
accessible teacher samples, while Kalyenci et al. (2022) employed convenience sampling to
select children aged 57 and assessed their coding skills. However, the limitations of this method
have also been critically discussed in several studies. In a meta-analysis on early childhood
coding education, Simonsmeier et al. (2025) emphasized that many studies were conducted with
small and homogeneous samples, thereby limiting the generalizability of their findings. In this
context, despite the practical advantages of convenience sampling, its limitations in terms of
representativeness should be acknowledged. It can be argued that adopting more systematic

and innovative sampling strategies would enhance methodological rigor in the field.

An examination of the measurement tools used in studies on coding education in early
childhood reveals that most studies employ between one and four instruments, with the use of
five or more tools being rare. The preference for a smaller number of instruments is
advantageous in terms of ease of implementation and time management; however, using
multiple tools has the potential to enhance research quality by enabling a more comprehensive
assessment of various variables. A similar trend is observed in the international literature. For
example, the Early Childhood Coding Skills Assessment Test developed by Kalyenci et al. (2022)
is a single instrument but is supported by extensive validity and reliability analyses, and it has
the potential to assess multiple coding-related skills. Likewise, Wang et al. (2022) developed a
game-based assessment tool encompassing four distinct dimensions to evaluate the coding skills
of children aged 5-6 and demonstrated its associations with creative thinking, algorithmic
thinking, and memory. In a study conducted in Argentina, Levinson et al. (2025) utilized multiple
data collection tools—including teacher interviews and coding knowledge tests—to evaluate the
effectiveness of the program more comprehensively. These findings suggest that both single and
multiple assessment tools offer advantages depending on the scope of the research questions.
However, increasing measurement diversity—particularly in studies aiming to assess
multidimensional skills—can contribute significantly to internal validity and the interpretive

depth of the research.
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An examination of the data collection tools used in early childhood coding education
research reveals that tests are the most frequently preferred instruments, with a total of 17
different tools being utilized across studies. While this indicates a certain degree of diversity in
the field, it is noteworthy that authentic assessment tools specific to preschool education—such
as children’s drawings, activity plans, portfolios, and rubrics—are used relatively less frequently.
These tools have the potential to more comprehensively and meaningfully reflect the learning
processes of preschool children, whose developmental characteristics change rapidly. A similar
trend is observed in the international literature. For example, Wang et al. (2022) found that the
game-based test they developed to assess coding skills had high validity and reliability; however,
the study relied solely on a structured test approach and did not collect data on children's self-
produced work or creative processes. Similarly, the Coding Skills Assessment Test developed by
Kalyenci et al. (2022) focused exclusively on numerically-based outputs and did not incorporate
observation-based methods or assessments of children’s products. In contrast, the study
conducted by Levinson et al. (2025), based on the CAL-Scratchl)r curriculum, included both
teacher interviews and children’s coding projects as part of the assessment process. This study
thus employed not only test-based instruments but also product-focused and reflective
assessment tools. Furthermore, Pelizzari et al. (2023) evaluated children’s performance during
storytelling, robotics activities, and collaborative tasks using structured observation and
portfolio-type tools, thereby generating richer and more contextually grounded data. In
conclusion, while tests remain the dominant data collection tools in early childhood coding
education research and offer strong measurement validity, the more systematic and widespread
use of authentic assessment tools—such as children's drawings, portfolios, or activity-based
evaluation forms—would enhance the comprehensiveness and developmental relevance of

findings related to children's learning processes.

There are 22 types of topics and concepts addressed in articles related to coding and CT
skills. The most frequently occurring concepts/topics in these articles are loops and sequences,
followed by algorithmic thinking, debugging, and parsing. This finding aligns with the
fundamental content of coding education. Indeed, loops, sequences, algorithmic thinking, and
debugging are core components of CT (Fronza et al., 2017). Bers (2018c) also identified seven
key components of CT for children aged 4-9, including control structures, representation,
hardware/software, algorithms, modularity, debugging, and the design process. In their review
of 42 studies on CT in preschool education, Zeng et al. (2023) found that the most frequently

addressed CT concepts were loops and sequences. In the same study, the most commonly
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applied practices were testing and debugging, while the most frequently implemented CT
application was algorithm design. Similarly, Zurnaci and Turan (2022) reported that algorithm
design, sequencing, and loops were among the top three topics addressed in their review. These
findings indicate a consistent pattern across studies and demonstrate alignment with the
existing literature. Furthermore, the scope of these articles appears to be broad. Various skills
related to the five developmental domains of young children—cognitive, social, emotional,
physical, and linguistic—are addressed, including thinking skills, self-regulation, motor skills,
language skills, social-emotional development, and self-care. This suggests that coding
education can influence all areas of child development, not just cognitive development. For
example, Quinn et al. (2023) reported that coding and robotics activities improved children’s CT
skills, cognitive abilities such as problem-solving and creative thinking, social skills such as

cooperation and communication, and contributed to their emotional development.

While the variety of unplugged tools used in early childhood coding education is
noteworthy, their overall usage rates remain limited. According to the findings, nine different
unplugged tools were identified in the studies, with the most frequently preferred including
various concrete materials (e.g., coding blocks, objects, grid maps, storybooks, graphs, cards,
mats, pictures), Robot Turtles, and Bebras Cards. This finding is consistent with pedagogical
approaches tailored to younger age groups, as concrete materials play a critical role in
supporting conceptual learning given the developmental characteristics of preschool-aged
children (Gogoi, 2015). This trend is further supported by the international literature. Bers
(2018a) emphasized that coding education enriched with game-based and concrete materials
facilitates the development of children’s cognitive and social skills, recommending the combined
use of unplugged and screen-based tools such as KIBO and Scratch)r. In a game-based
assessment tool developed by Wang et al. (2022), tasks involving concrete materials were
employed, demonstrating that this approach is particularly interactive and developmentally
appropriate for children aged 5-6. However, a review study by Su et al. (2023) noted that
unplugged tools were systematically examined in only a limited number of studies on early
childhood coding curricula, with research largely focused on coding robots and screen-based
tools. This indicates that, despite their potential benefits, unplugged tools are not sufficiently
diversified in either research or educational practice. Levinson et al. (2025), in their CAL-
Scratchlr-based study conducted in Argentina, reported that unplugged activities significantly
contributed to students’ algorithmic thinking development, although their effectiveness was

found to be contingent on structured teaching contexts. In conclusion, although unplugged tools
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used in preschool coding education are pedagogically appropriate and responsive to children’s
developmental needs, both their diversity and systematic use remain limited. Expanding the
variety of unplugged materials in research and practice will support the creation of multifaceted

learning environments that accommodate different cognitive styles among young children.

An examination of plugged platforms used in early childhood coding education research
reveals that Scratchlr is the most frequently preferred application. This finding is consistent with
the results of Zurnaci and Turan (2022) and is strongly supported by the international literature.
Bers (2018a) noted that Scratchlr is a free, screen-based application designed for children aged
5-7, and that this feature has made it one of the most widely used tools for early coding
education worldwide. Recent studies continue to report positive outcomes regarding the use of
Scratchlr. For example, in a study conducted by Ozel (2023), it was found that 52 preschool
children who used ScratchJr showed high levels of interest, engaged efficiently in creative
activities, and tended to explore the application's features and connect them to real-life
experiences. Law et al. (2023) stated that Scratchlr provides a developmentally supportive
environment that enables young children to understand programming principles through its
visual, symbol-based blocks, and they emphasized the application's potential to enrich learning
modules. However, some studies have suggested that despite its widespread use, Scratchlr
alone may not be sufficient, and learning outcomes vary depending on instructional strategies.
Blake-West and Bers (2023) highlighted that the application adheres to a “low floor — high
ceiling” design philosophy, making it accessible to learners of all ages, but stressed that optimal
outcomes are achieved when it is integrated into a structured curriculum with teacher guidance.
Similarly, Sullivan and Bers (2019) reported that the use of Scratchlr varies across U.S. states
depending on the presence of state-level computer science standards; in states with such
standards, the application is used for longer durations and more frequently, suggesting that
successful implementation depends not only on the choice of platform but also on institutional
support and teacher competence. In conclusion, both national and international research
confirms that Scratchlr is a pedagogically appropriate, accessible, and widely adopted platform
for early childhood coding education. However, its effectiveness is closely tied to contextual
factors such as the quality of instruction, curricular integration, and teacher practices. Further
research and implementation efforts are needed to strengthen these aspects and ensure more

effective and equitable outcomes.

Based on the analyses conducted, it was determined that both computer-based and

non-computer-based robotic tools are used in early childhood coding education, with a total of
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nine different types of robots identified. Among non-computer-based tools, Bee-Bot was the
most frequently used, while Blue-Bot was the most prominent among computer-based tools.
These findings are consistent with those of Zurnaci and Turan (2022) and are widely supported
in the international literature. Papadakis and Kalogiannakis (2022) demonstrated that the use of
Bee-Bot led to significant improvements in children’s cognitive skills, particularly in the area of
computational thinking (CT). Similarly, Angeli and Valanides (2020) found that activities involving
Bee-Bot effectively supported children’s computational abilities, including debugging, problem
solving, and algorithmic thinking. The same study also noted that different gender groups
responded differently to robotics activities. Research on Blue-Bot has also shown that this robot
supports children not only in programming but also in skills such as visualization, collaboration,
and understanding repetitive command structures. Samuelsson (2022) observed that Blue-Bot
was integrated into a programming process that combined storytelling and physical design in a
cultural heritage-themed project, enabling children to develop both digital and narrative-based
skills. However, some studies have highlighted limitations regarding the flexibility of these
robotic tools. For instance, Bee-Bot and Blue-Bot were found to be insufficiently adaptable for
use with visually impaired children, although they were still considered educationally valuable
due to their physical feedback features (van der Meulen et al., 2024). Both Bee-Bot and Blue-
Bot are recognized as widely used, pedagogically appropriate, and developmentally suitable
tools for early childhood coding education. Nevertheless, while these tools are frequently
employed in studies, the limited diversity of robotic tools available is noteworthy. Therefore,
diversifying robotic tools to accommodate different cognitive and social development levels is

important for enriching early learning environments.

An examination of the variable analysis in articles on early childhood coding education
reveals that CT skills, coding skills, and cognitive skills are the three most frequently studied
variables. This finding is consistent with trends observed in the national literature and is strongly
supported by international research. For instance, Gao et al. (2023) demonstrated that
preschool children's CT skills were significantly associated with their coding performance and
cognitive regulation capacities, and that CT had both direct and indirect effects on cognitive
development. Similarly, in a digital story-based educational program developed by Metin et al.
(2024), significant improvements were observed in the CT and coding skills of five-year-old
children; moreover, these two skills were found to be highly correlated. A review by
Sulistyaningtyas et al. (2020) also reported that coding education supports multiple areas of

development, including cognitive, social, emotional, linguistic, and executive functions (e.g.,
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planning and task completion), illustrating that the diversity of variables studied in the field
contributes to a pedagogically rich structure. The emphasis on CT as the dominant variable aligns
with key pedagogical priorities in early childhood education. However, Zeng et al. (2023), in their
systematic review, emphasized the importance of analyzing CT not only at the conceptual level
but also at the practice (application) and attitudinal (perspective) levels, and they advocated for
a multidimensional assessment approach. The frequent examination of CT, coding, and cognitive
skills in early childhood coding education research reflects the inherently integrated nature of
these constructs. Nevertheless, expanding research to incorporate social, emotional,
motivational, linguistic, and environmental variables is essential for achieving a more

comprehensive understanding of the multidimensional effects of coding education.

Research on coding education during the preschool period reveals a notable diversity in
terms of subject areas. Thirteen distinct themes were identified in the reviewed articles. The
first and most common theme focuses on the effects of practical instruction implemented
through various approaches, including game-based, STEAM-integrated, digitally supported,
educational robotics, and coding toy applications. Numerous studies suggest that such activities
contribute to the development of CT and algorithmic skills. In an experimental study conducted
by Critten et al. (2022), it was found that children developed skills such as creating simple
algorithms, debugging, and planning routes using Bee-Bot robots; however, children with special
needs were observed to require more individualized support during these activities. Similarly,
Papadakis (2020) investigated the pedagogical appropriateness of digital games, applications,
and mobile tools for coding education, noting that application-based tools are particularly
motivating for children aged 4-6. He also emphasized that such activities support children's
communication, collaboration, and creative thinking skills. The second most common theme
includes literature reviews and synthesis studies, which are essential for identifying overarching
trends, conceptual frameworks, and implementation strategies in the field. Bakala et al. (2021)
noted that preschool robotics tools are largely commercially sourced, which limits their
affordability and adaptability. They also pointed to significant variation in activity durations,
instructional content, and assessment methods. Similarly, Zeng et al. (2023), in their systematic
review, argued that CT should be addressed at three levels—conceptual, practical, and
attitudinal—in early childhood contexts, while also highlighting inconsistencies in assessment
practices. A third prominent theme is research that examines the assessment of children’s
coding and CT skills in relation to various variables, as well as the knowledge and attitudes of

pre-service teachers. Avci and Deniz (2022) observed that preschool teachers often equate CT
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with coding and algorithm development but lack awareness of its broader disciplinary scope.
They further noted that teacher education programs can enhance this awareness. Additionally,
a digital story-based learning application was found to improve pre-service teachers’ knowledge
and self-efficacy related to coding pedagogy (Metin et al., 2024). However, some studies
highlight a lack of diversity in research topics, particularly those addressing emotional, cultural,
and linguistic dimensions. Levinson et al. (2025) found that children’s linguistic background
influences their algorithmic thinking skills in CT-related tasks, especially among multilingual
learners, and emphasized the need for greater focus on linguistic diversity. In conclusion, studies
on early childhood coding education cover a broad range of topics and are approached from
multiple perspectives, including implementation, assessment, teacher competence, technology
use, and pedagogical content development. Nonetheless, developing more inclusive and
multidimensional approaches—particularly those that promote cultural, emotional, and
linguistic diversity—will further enhance the depth, inclusivity, and pedagogical richness of the

field.

The recommendations in the reviewed articles are grouped under five main categories:
teachers, educational policies, tools and equipment, research methods and techniques, and
parents. Notably, the majority of recommendations focus on teachers and research
methodologies. This trend is largely consistent with the international literature. Levinson et al.
(2025), in their study on the CAL-ScratchJr curriculum implemented in Argentina, emphasized
that teachers require more professional development opportunities in coding and CT. In this
context, they stressed that the success of the program is closely tied to the quality of teacher
training. To better understand the multidimensional effects of coding education in early
childhood, researchers have highlighted the need to increase methodological diversity—
particularly noting the scarcity of longitudinal and design-based studies (Basaran et al., 2024). In
terms of educational policy, Bers et al. (2019) argued that integrating coding and robotics into
the early childhood curriculum in Spain, as part of the “Coding as a Playground” project,
necessitates reforms at both pedagogical and structural levels. They further suggested that
policymakers should develop strategies to support this integration process. Regarding tools and
materials, Papadakis and Kalogiannakis (2022) recommended that the digital and physical
materials used in early childhood coding education should be open-access, low-cost, and
pedagogically adaptable. They specifically noted the effectiveness of tools such as KIBO due to
their age-appropriateness. Recommendations concerning parents highlight the importance of

supporting children’s learning at home. It is suggested that information dissemination, language
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accessibility, and communication processes should be strengthened to help parents engage
more effectively with community programs that support early childhood development (Partain
et al., 2019). Overall, the recommendations reviewed address multiple dimensions—such as
teacher training, curriculum integration, material diversity, research approaches, and parental
involvement—reflecting findings reported in both national and international studies. This
diversity underscores the importance of approaching early childhood coding education not only

from a technical standpoint but also through pedagogical, social, and structural lenses.

This study, which examined 70 international articles published between 2013 and 2023
on coding education and CT in the preschool period, generally reveals that research in this field
has gained momentum in recent years. It also demonstrates diversity in research methods and
techniques, variables, subject areas, findings, and recommendations, involving various sample
groups. In this context, the continuity of early childhood research on coding—taking into
account different variables, cultures, participant profiles, and measurement tools—is of great

importance.
6. Limitations

This study covers research conducted between 2013 and 2023 exclusively with
preschool children aged 0-6, preschool teachers, preschool teacher candidates, or parents with
children in the preschool period. In this regard, the study is limited to a specific age and
professional focus in terms of the participant group. Additionally, only studies available in the
ERIC, ScienceDirect, Scopus, and WoS databases were included in the review. The study included
only English-language articles with full-text access and open access. Studies published in other
languages, with access restrictions, or where only the abstract was available were excluded from
the evaluation. Furthermore, publications such as book chapters, theses, conference abstracts,
and reviews were excluded from the scope. Only articles were included in the review, and some
studies lacking sufficient methodological information were also excluded. Furthermore, only
publications accessible through keywords identified by the researchers were evaluated, which

may have limited the possibility of accessing the entire literature on the subject.
7. Recommendations

Based on the results and limitations of this study, which examined 70 articles on coding
education and CT in the preschool period, screened from international databases according to
various criteria, the following recommendations can be made: First, this study is limited to 70

articles published in international databases between 2013 and 2023. Future research could
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expand the scope by including different time frames, indexing services, and additional sources
such as theses and conference proceedings. Furthermore, since this study only includes articles
from international databases, comparative studies between national (e.g., Turkish) and
international literature are encouraged. This research is also limited to studies focused on the
preschool period. Future studies could examine other age groups and conduct comparative
analyses between preschool and primary or elementary education levels. In terms of
methodology, mixed-methods designs should be encouraged alongside qualitative and
guantitative approaches. In particular, expanding the diversity of research designs in
guantitative studies may help to enrich the content and breadth of findings. Longitudinal studies
that track the development of coding and CT skills in preschool-aged children over time should
be increased, as such studies offer valuable insights into the long-term effects of coding
education. Additionally, more robotic coding studies involving younger preschool children are
recommended, particularly those incorporating play-based and age-appropriate strategies.
Regarding sampling, greater use of probability-based methods such as simple random sampling
is advised to increase the generalizability of findings. A wider range of measurement tools should
also be employed in studies on preschool coding education. The use of diverse assessment
instruments allows for the inclusion of multiple variables and offers a more comprehensive
understanding of child development. Research topics related to early childhood coding
education should also be diversified. The findings of this study suggest that coding education
can support multiple developmental domains. Therefore, further studies could investigate
variables such as motivation, learning environments, instructional materials, curriculum design,
and digital literacy among preschool children, teachers, and parents. Teachers should be offered
professional development and support in areas such as CT integration, coding pedagogy, and
assessment practices (e.g., through training programs or coaching models). Culturally responsive
materials and training programs that align with national early childhood curricula should also be
developed. Moreover, educational tools and content should be open-access, low-cost, inclusive,
age-appropriate, and tailored to children's individual needs. Finally, parent education programs
focusing on early childhood coding and digital literacy can be implemented to promote learning

continuity at home.
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Ozet: Bu calismanin amaci, 2013-2023 yillari arasinda uluslararasi alan yazinda okul éncesinde
kodlama egitimi ve bilgi islemsel diisiinme (BiD) konularinin yer aldigi makalelerin farkli degiskenlere gére
incelenmesidir. Turkiye’deki alanyazin incelendiginde Okul 6ncesi dénemde kodlama calismalarini
inceleyen yalnizca bir sistematik derleme bulunmakta ve bu c¢alisma Tirkiye'deki arastirmalar
kapsamaktadir. Bu nedenle uluslararasi veri tabanlarinda taranan galismalarin incelendigi bu ¢alismanin,
Tirkiye'deki arastirmacilara farkli bakis agilari sunmasi agisindan 6nemli oldugu distnudlmektedir.
Arastirmada sistematik derleme yontemi kullanilmistir. Arastirmaya dahil edilecek c¢alismalarin
belirlenmesi icin elektronik ortamda tarama yapilmistir. Dahil etme-hari¢ tutma olgltlerine gore
belirlenen makalelerden olusan toplam 70 calisma incelenmistir. Calismanin bulgularina bakildiginda
makalelerde en sik yer alan kavram/konu déngller ve siralamalar olmustur. Bilgisayarsiz kodlama
araglariyla 6gretimde ¢ogunlukla gesitli malzemeler (kodlama bloklari, matlar, resimler, kagitlar vb.),
bilgisayarli kodlama platformlarindan Scratchlr, bilgisayarsiz robotik araglarindan Bee-Bot, bilgisayarli
robotik araglardan ise en gok Blue-Bot’un kullanildigi belirlenmistir. Degiskenlerde en ¢ok BID, kodlama
becerileri ve bilissel beceri ele alinmistir. En sik rastlanan konu bashgi, cocuklara yonelik farkl konu ve
tekniklerle yapilan egitimlerdir. Oneriler, 6gretmenler, egitim politikalari, ara¢ gerecler, arastirma yéntem
ve tekniklerle anne babalar basliklarinda sunulmustur. Sonug olarak bu ¢alisma bulgularinin alandaki
uygulayicr ve arastirmacilara kodlama ve BID becerileri ile ilgili yapacaklari galismalarda yol gésterici
olacagi diisiinilmektedir.
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1. Giris

Bilgi Islemsel Diisiinme (BID), problem ¢ézme siireglerini sistematik bir sekilde ele almayi
saglayan ve dijital cagda giderek daha fazla 6nem kazanan temel bir beceri olarak 6ne
cikmaktadir (Wing, 2006). BiD kavrami yeni olmamakla birlikte, en genel anlamiyla "bilgisayar
bilimi kavramlarindan yararlanarak problem ¢6zme, sistem tasarlama ve insan davranislarini
anlama" slireci olarak tanimlanmaktadir (Gilbahar ve digerleri, 2019). Uluslararasi Egitimde
Teknoloji Dernegi (ISTE) ve Bilgisayar Bilimleri Ogretmenleri Dernegi (CSTA), 2009 yilinda BiD'i,
pratik problemleri ¢ozmek ve bilgisayarla iliskili davranis ve tutumlari desteklemek icin
tasarlanmis genisletilmis bir beceri kiimesi olarak tanimlamistir (Barr & Stephenson, 2011).
Papert, 1980'li yillarda bu kavrami, cocuklarin elektronik bilgisayarlarla iliskisini farkl bir
baglamda ele almak amaciyla kullanmistir (Papert, 2020). Wing (2006), Papert ve Papert’in
(1985) fikirlerinden hareketle BiD'i "sadece bilgisayar bilimcileri icin degil, herkes icin temel bir
beceri" olarak tanimlamis ve gelistirmistir. Selby ve Woollard (2013) BiD'i soyutlama, ayristirma,
algoritmik disinme, degerlendirme ve genelleme iceren bir disinme silreci olarak
tanimlamistir. BID, bireyleri karmasik problemleri daha kiiciik ve yd&netilebilir parcalara
ayirmaya, bu parcalardaki tekrar eden desenleri belirlemeye ve harici bir sistem tarafindan
yuratilebilecek algoritmik ¢ozimler gelistirmeye tesvik etmektedir (Montuori ve digerleri,
2023). Mufioz-Repiso ve Caballero-Gonzalez (2019), BiD becerilerini degerlendirmek amaciyla
U¢ temel boyut belirlemistir: algoritmalarin olusturulmasi ve uygulanmasini iceren diziler, eylem-
ydnerge uyumu ve hata ayiklama siiregleri. Bu yaklasimlar, BiD'in egitimde uygulanabilirligini ve
olcilebilirligini destekleyen 6nemli bir cerceve sunmaktadir. Brennan ve Resnick (2012) ise BID
icin kavramlar, uygulamalar ve perspektiflerden olusan ti¢ boyutlu bir cerceve 6nermektedir. Bu
cercevenin ilk boyutu, programlama dilinde kullanilan kavramlari; ikinci boyutu, programlama
slrecinde izlenen yéntem ve stratejileri; tcglincli boyutu ise 6grencilerin teknolojik dinyaya

yonelik algilarini kapsamaktadir.

BID becerilerinin artan énemi ile programlama egitimi de giderek daha fazla 6n plana
cikmaktadir. Sekil 1'de BID, bilgisayar bilimleri ve bilgisayar programlama arasindaki baglanti
gosterilmektedir. Association for Computer Machinery (ACM), bilgisayarlarin ve algoritmik
islemlerin incelenmesini bilgisayar bilimi olarak tanimlamaktadir (Tucker, 2023). Ozellikle
bilgisayar programlama, bilgisayar biliminin yalnizca bir yonini olusturmaktadir (Bers ve
digerleri, 2022). Programlama, bir algoritmanin adim adim uygulanabilir sekilde ifade edilmesi
slrecini kapsamakta ve bilgisayarlarda algoritmalarin yiritilmesini saglamaktadir (Tucker,

2023). Kodlama ise bilgisayar tarafindan yiratilebilir bir dizi talimatin formile edilmesi siirecidir
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(Angevine ve digerleri, 2017). Kodlama egitimi, erken yaslardan itibaren baslanabilecek bir
O0grenme sireci olarak 6ne ¢ikmaktadir. Erken kodlama deneyimi, ¢ocuklarin yalnizca hizla
degisen bilgisayar sektoriine hazirlanmasina yardimci olmakla kalmamakta, ayni zamanda onlara
ifade ve iletisim icin bir dil ve sistematik diisinme becerisi kazandirmaktadir (Bers, 2021). Bers
(2018a), kodlamayi iki temel cercevede ele almaktadir. Birinci cerceve, kodlamayi bireylerin
bilissel, duygusal, sosyal ve motor gelisimlerini destekleyen kapsayici bir 6§renme ortami olarak
degerlendiren "oyun alani" yaklasimidir. ikinci cerceve ise kodlamayi, bireylerin semboller ve
teknolojik araglar araciligiyla distincelerini anlamak, olusturmak, iletmek ve ifade etmek icin
kullandiklari bir "okuryazarlik" bigimi olarak tanimlamaktadir. Kodlama, okul éncesi donemde
cocuklarin bilgisayar kullanimina yonelik ilgilerini artirmanin yani sira sosyal, duygusal, fiziksel ve

bilissel gelisimlerini destekleyen cesitli firsatlar sunmaktadir (Yu & Roque, 2019).

Bers ve digerleri (2019), erken yaslarda kodlama becerilerinin edinilmesinin BiD'i tesvik
etmede etkili bir yol oldugunu 6ne sirmektedir. Kodlama uygulamalari, analitik siregleri temel
alarak programlama faaliyetlerini iceren ve BiD becerilerinin gelistiriimesine olanak saglayan
eglenceli ve etkili bir 6grenme ortami sunmaktadir (Pila ve digerleri, 2019). BID becerileri,
cocuklarin soyut ve algoritmik distinmesini saglayan cesitli bilissel yetkinlikleri kapsamaktadir
(Grover & Pea, 2013; Wing, 2008). Bu yetkinlikler, bilgisayar bilimi ve teknolojiyle sinirl kalmayip
gunlik yasamda yemek tarifi yazmak, bir hikdyeyi yeniden anlatmak veya bir rotayi tarif etmek
gibi siralama gerektiren cesitli aktiviteleri de icermektedir (Bers, 2021). Bu noktada, BiD'in
kodlama ile esanlamli oldugu yoniindeki yaygin yanilginin dizeltilmesi biyiik 5nem tasimaktadir.
Kodlama, BID’i tesvik eden ideal bir baglam sunmasina ragmen BID, bireyin kodlamadan énce
problemi anlama ve ¢ézme silrecinde uyguladigl tim zihinsel becerileri icermektedir (Grover,

2018).

Bilgi islemsel
Dusliinme

Bilgisayar
Bilimi

Sekil 1. Kodlama, bilgisayar bilimleri ve BID arasindaki iliski (akt. Louka & Papadakis, 2024)
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Okul 6ncesi ddnemde BID’in gelistirilmesine ydnelik gesitli yaklasimlar bulunmaktadir.
Bu yaklasimlar genel olarak lg¢ kategoriye ayrilmaktadir: bilgisayarsiz kodlama etkinlikleri,
bilgisayarli kodlama ortamlari ve robotik kodlama uygulamalari. Bilgisayarsiz kodlama
etkinlikleri, cocuklarin herhangi bir dijital ara¢ kullanmadan, algoritmik disiinme ve problem
¢6zme siireclerini gelistirmelerine olanak tanimaktadir. Ornegin, bir hikdye siralama etkinligi
veya bir labirent ¢6zme oyunu, ¢ocuklarin mantiksal siralama ve problem ¢ézme becerilerini
destekleyen birer BiD etkinligi olarak degerlendirilmektedir (Zhong ve digerleri, 2016; Battal ve
digerleri, 2021). Bu tiir etkinlikler, cocuklarin soyut kavramlari somut hale getirmelerine yardimci
olmakta ve erken yaslarda analitik disiinme becerilerinin temellerini atmaktadir (Resnick ve
digerleri, 2009). Bilgisayarli kodlama ortamlari ise cocuklara gorsel programlama dilleri
araciligiyla BID becerilerini uygulama firsati sunmaktadir. Scratchlr gibi blok tabanli
programlama araglari, cocuklarin s6zdizimi hatalari yapmadan kodlama mantigini kavramalarina
ve algoritmik distinme becerilerini gelistirmelerine yardimci olmaktadir (Louka & Papadakis,
2024). Bu tiar araclar, cocuklarin kendi hikayelerini, oyunlarini ve etkilesimli projelerini
olusturmalarina olanak tanirken, ayni zamanda mantiksal akil ylrtitme ve siralama becerilerini
gelistirmelerine katki saglamaktadir (Bers, 2018b). Robotik kodlama ise c¢ocuklara fiziksel
etkilesim yoluyla programlama becerilerini deneyimleme firsati sunmaktadir. Ornegin, KIBO ve
Bee-Bot gibi egitim robotlari, cocuklarin kodlama komutlarini fiziksel nesnelerle iliskilendirerek
ogrenmelerini saglamaktadir (Bers, 2021; Benitti, 2012). Arastirmalar, robotik kodlama
etkinliklerinin ¢ocuklarin uzamsal diisiinme, hata ayiklama ve algoritmik diisiinme becerilerini

gelistirmelerine yardimci oldugunu géstermektedir (Bers ve digerleri, 2022).
2. Literatiir

BID, yalnizca teknolojik bir yeterlilik olarak degil, ayni zamanda problem ¢ézme,
algoritmik disinme ve mantiksal akil yiritme gibi Ust diizey bilissel becerilerin gelisimini
destekleyen kritik bir 5grenme alani olarak degerlendirilmektedir. Ozellikle okul &ncesi ddnemde
bu becerilerin kazandirilmasina yonelik arastirmalar, erken yasta baslatilan BiD temelli egitim
uygulamalarinin ¢ocuklarin hem bilissel hem de sosyal-duygusal gelisimleri lizerinde ¢ok yonli
katkilar sagladigini gostermektedir. Lin ve digerlerinin (2020) oyun temelli 6grenme
yaklasimlariyla desteklenen akilli oyuncaklar ile gergeklestirdikleri ¢alismanin sonuglari,
cocuklarin BiD’e olan ilgisini artirdigini ve 6grenme motivasyonlarini pekistirdigini
gostermektedir. Ayrica, programlanabilir oyuncaklarla vyapilan etkinliklerin ¢ocuklarin
matematiksel disliinme ve mantiksal akil ylritme becerileriyle de iliskili oldugunu

gostermektedir (Yang, 2024). Bu tir 6grenme ortamlarinin sosyal-duygusal kazanimlara da katki
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sagladigl gozlemlenmektedir. Ozellikle duygusal diizenleme becerileri gelismekte olan
cocuklarda, robotik kodlama gibi etkinliklerin sosyal uyum ve is birligi becerilerini destekledigi
bildirilmistir (Yang, 2024). ScratchJr gibi araclar araciligiyla yapilan ¢alismalarinda, cocuklarin BiD
becerilerini etkili bicimde gelistirdigini ve 6gretmenlerin bu stirece olumlu yaklastig sonucuna
ulasilmistir (Kourti ve digerleri., 2023). Montuori ve digerlerinin (2023) bilgisayarsiz kodlama
etkinliklerini robotik kodlama etkinliklerine entegre ettikleri calismanin bulgulari da ¢ocuklarin
yalnizca bilgisayar temelli kodlama becerilerini degil, ayni zamanda gorsel-uzamsal yetenekleri
de 6nemli olglide gelistirdigini gostermektedir. Kodlama temelli 6grenme ortamlari, cocuklarin
dilsel, duygusal ve sosyal etkilesim becerilerini gelistiren is birligine dayali 6grenme slireclerini
de tesvik etmektedir. Bu kapsamda, CAL (Coding as Another Language) yaklasimi ile ylritilen
calismalar, kodlamanin cocuklar icin bir ifade bicimi olarak islev goérdiagiini ve kultirel
baglamlara duyarli, kapsayici pedagojilerin gelisimine katki sundugunu ortaya koymaktadir
(Kalyva, 2024; Levinson ve digerleri., 2025). Ote yandan, cocuklarin bireysel farkliliklari da bu
becerilerin  gelisiminde etkili olabilmektedir. Georgiou ve Angeli (2019), alan
bagimhligi/bagimsizigi gibi bilissel stillerin, BIiD gelisimi Uzerinde belirleyici oldugunu ve
yapilandiriimis yonlendirme tekniklerinin bu farkhlklari dengeleyebilecegini belirtmektedir.
Ayrica bu alandaki gelismeleri degerlendirmek icin gecerli ve glivenilir 6lcme araclarina duyulan
ihtiyac dogrultusunda, BID bilesenlerine yonelik yeni testlerin gelistiriimesi de dikkat

cekmektedir (Jiménez ve digerleri, 2024).

Son vyillarda Turkiye’de okul o6ncesi donemde kodlama egitimi Uzerine yapilan
arastirmalarin sayisinda belirgin bir artis oldugu goriilmektedir. Bu ¢alismalar, genellikle kodlama
temelli 6gretim uygulamalarinin gocuklarin problem ¢6zme, dikkat, planlama ve is birligi gibi ok
yonli gelisim alanlarina olan etkilerini incelemektedir. Basaran ve digerlerinin (2024) meta-
tematik analizi, kodlama egitiminin ¢ocuklarin dikkat, planlama, neden-sonug iliskisi kurma gibi
bilissel becerileriyle birlikte, isbirligi, duygularini ifade etme ve baskalariyla etkilesim kurma gibi
sosyal-duygusal becerilerini de destekledigini gbstermistir. Altun (2018), okul 6ncesi ¢cocuklarla
ylritilen kodlama etkinliklerinin ¢ocuklarin bilissel becerilerini ve gorev bilincini anlamh
diizeyde artirdigini gostermistir. Benzer sekilde, Atabay ve Albayrak (2020), kodlama temelli
oyunlarin ¢cocuklarin mantiksal akil yiiritme becerilerini destekledigini ve dikkat slirelerinde artis
sagladigini belirtmistir. Arslan ve Kartal’da (2022), kodlama egitiminin ¢ocuklarin is birligi ve
iletisim becerilerini olumlu yonde etkiledigini ve 6grenmeye yonelik motivasyonlarini artirdigini
raporlamistir. Kiigiikkara ve Aksit (2021), okul 6ncesi donemde kullanilan kodlama araglarinin

(6r. Bee-Bot) cocuklarin hem teknolojiyle tanismalarini hem de yoénergeye dayali disiinme
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bicimlerini gelistirdigini vurgulamaktadir. Ote yandan, Metin ve Vural (2024), kodlama
etkinliklerinin okul 6ncesi cocuklarda algoritmik diisinme becerilerini gelistirdigini ve 6zellikle
gorsel-uzamsal becerilerde anlamli gelismeler sagladigini ortaya koymustur. Somuncu ve Aslan
(2022) ise, cocuklarin kodlama siirecinde hata ayiklama ve ¢6ziim gelistirme becerilerinin
gelistigini belirterek, siirecin 6grenmeye yonelik olumlu tutum olusturdugunu aktarmaktadir. Bu
sonuglar Tirkiye’de kodlama egitimi 6zelinde okul dncesi ¢cocuklarla gergeklestirilen ¢alismalara
yogunlasildigini gosterse de henliz istenilen seviyede olmadigl gorilmektedir. Alanyazin
incelemesi sonucunda okul 6ncesi 0gretmen ve Ogretmen adaylarinin kodlamaya iliskin
gorislerinin incelendigi calismalara da (Bozkurt-Polat & Ulutas, 2023; Ergin & Ercan, 2022;
Kanmaz, 2023) rastlanmistir. Zurnaci ve Turan’in (2022) derleme niteligindeki calismasinda ise
Tirkiye'de okul 6ncesi donem kodlama ve programlama egitimi konularina odaklanan ¢alismalar
YOK Tez Merkezi, TR Dizin ve Google Akademik veri tabanlarinda Kasim 2021’e kadar yayinlanan
bildiri, makale ve tez tliriinde toplam 30 c¢alisma incelenmistir. Ayni diizeyde yayginlk gosteren

BiD becerilerine yonelik calismalarin Tiirkiye’de daha sinirli oldugu gériilmektedir.

Tirkiye’de BID becerilerinin incelenmesine yonelik ¢alismalarinsa daha ¢ok ilkokul,
ortaokul, lise ve Universite dlzeyindeki 6grencilere yogunlastigi (Adaliyilmaz, 2022; Akcay ve
digerleri, 2019; Durmus, 2024; Giiclii, 2022; Ibili ve digerleri, 2020; iskender ve digerleri, 2024;
Saglam, 2022; Temel & Mumcu, 2024; Totan, 2021; Uziim ve digerleri, 2024; Yildirnm, 2024)
gorilmektedir. Bu calismalar, programlama dgretimi (Durmus, 2024; Uziim ve digerleri, 2024),
akil ve zeka oyunlari 6gretimi (Adaliyilmaz, 2022), problem ¢dzme becerileri (Gigld, 2022; Temel
& Mumcu, 2024) ve ustbilissel rehberligin BiD becerisine etkisine (Saglam, 2022) odaklanmustir.
Okul éncesi dénem ¢ocuklara yénelik BiD becerileri ile ilgili calismalarin ise nispeten daha az
oldugu tespit edilmistir. Logoglu (2023), cocuklarin BiD becerileri ile problem ¢ézme becerileri
arasindaki iliskiyi incelemistir. Okul éncesi dénem cocuklarin BiD becerilerini 6lgmek amaciyla
gelistirilen O6lgeklerin Tirkce’ye uyarlanmasi ile ilgili son yillarda yapilan calismalar dikkat
cekmektedir (Cetin ve digerleri, 2022; Yilmaz & Uysal, 2024). Bu 6lgek uyarlama ¢alismalarinin
gelecek vyillarda okul &ncesi ¢ocuklarin BID becerileri ile ilgili calismalara énciiliik edecegi

dislnilmektedir.

Bu calismada, okul oncesi dénemde bilgisayarsiz, bilgisayarli ve robotik kodlama
egitimleri ile BiD becerilerini ele alan makaleler, ERIC, Science Direct, Scopus ve WoS gibi dért
uluslararasi veri tabaninda incelenmistir. Elde edilen bulgular dogrultusunda, bu ¢alismanin
Tirkiye’de ilgili alanda gerceklestirilecek arastirmalara onemli bir rehberlik saglayacagi

ongorilmektedir. Alan yazin taramasi sonucunda, Tirkiye’de okul dncesi donemde kodlama
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calismalarini inceleyen yalnizca bir sistematik derleme galismasina rastlanmis olup, s6z konusu

calismanin yalnizca Tirkiye’de gerceklestirilen arastirmalari kapsadigi belirlenmistir. Bu

dogrultuda, 2013-2023 vyillari arasinda uluslararasi veri tabanlarinda yayimlanan ¢alismalarin

analiz edildigi bu sistematik derlemenin, Turkiye’deki arastirmacilara uluslararasi diizeyde farkli

bakis agilari sunmasi agisindan énemli oldugu disinilmektedir. Arastirmanin alt amaglar su

sekildedir:

Okul éncesinde kodlama ve BID temali makalelerin;

1. Yillara gore dagilimi nedir?

2. Tire gore dagilimi nedir?

3. Arastirma yaklasimina gore dagilimi nedir?

4, Arastirma desenine gore dagilimi nedir?

5. Veri toplama zamanina gore dagilimi nedir?

6. Yer alan arastirmalarin gerceklestirildikleri tlkelere gére dagilimi nedir?

7. Calisma gruplarinin kapsamina gore dagilimi nedir?

8. Calisma grubu sec¢im yéntemine gére dagilimi nedir?

9. Veri toplama arag sayisina gore dagilimi nedir?

10. Veri toplama araglarinin tiirtine gére dagihmi nedir?

11. Kodlama ve BID becerileri ile 6gretilen konu/kavramlara gére dagilimi nedir?
12. Kodlama egitiminde kullanilan bilgisayarsiz araglara goére dagilimi nedir?
13. Kodlama egitiminde kullanilan bilgisayarl platformlara gére dagihmi nedir?
14. Kodlama egitiminde kullanilan robotik araglara gére dagilimi nedir?

15. Degiskenlere gore dagilimi nedir?

16. Konu dagilimi nedir?

17. Onerilerin konu basliklarina gére dagilimi nedir?

3. Yontem

Bu arastirma, sistematik alan yazin taramasi yontemiyle gercgeklestirilmistir. Sistematik

alan yazin taramasi, belirli bir konuya iliskin bireysel arastirmalarin 6tesinde, daha genis ve
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glvenilir bir anlayis elde etmeyi amacglamaktadir (Oakley, 2012). Arastirmada sistematik alan
yazin yontemi PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)

ilkelerine (Tricco ve digerleri, 2018) gore yapilandiriimistir.
3.1. Aragtirmanin Veri Tarama Siireci

Alanyazin taramasi icin kullanilan elektronik veri tabanlari arasinda Education Resources
Information Center (ERIC), Science Direct, Scopus ve Web of Science (WoS) yer almaktadir. Bu
sirecte dort veri tabani iki arastirmaci tarafindan ayri ayri birka¢ defa taranmis ve dahil
etme/hari¢ tutma kriterleri kapsamina giren tim arastirmalara ulasiimaya calisiimistir. Bu
calismadaki makalelere Ocak-Subat 2024 tarihleri arasinda erisilmistir. Makalelerin
belirlenmesinde “computational thinking”, “computer coding”, “robotic coding”, “unplugged
coding” seklindeki kodlama ile ilgili anahtar kelimeler ile “early childhood”, “preschool
education” ve “kindergarten” seklindeki okul 6ncesi donem cocuklarini tanimlayan anahtar
kelimelerin bir arada kullanildigi kelime gruplari ile aramalar yapilmistir. Olusturulan kelime
gruplari su sekildedir: “computational thinking and early childhood”, “computational thinking
and preschool education”, “computational thinking and kindergarten”, “computer coding and
computational thinking and early childhood”, “computer coding and computational thinking and
preschool education”, “computer coding and computational thinking and kindergarten”,
“robotic coding and computational thinking and early childhood”, “robotic coding and
computational thinking and preschool education”, “robotic coding and computational thinking
and kindergarten”, “unplugged coding and computational thinking and early childhood”,

unplugged coding and computational thinking and preschool education”, “unplugged coding

and computational thinking and kindergarten”.
3.2. Arastirmaya Kabul Edilme ve Kabul Edilmeme Olgiitleri

Literatlir taramasi icin kullanilan veri tabanlari ERIC, Science Direct, Scopus ve WoS’tur.
Bu slirecte dort veri tabani iki arastirmaci tarafindan ayri ayri birka¢ kez taranmis ve dabhil
etme/dislama kriterleri kapsamina giren tiim calismalara ulasiimaya calisiimistir. Buna gore dahil

etme ve haric tutma kriterleri Tablo 1'de verilmistir.
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Tablo 1

Arastirmaya kabul edilme ve kabul edilmeme él¢iitleri

2013-2023 yillari arasinda uluslararasi veri tabanlarinda yayinlaniyor
olmasi
ingilizce yazilmis olmasi
Kabul Edilme Olgiitleri Tam metin olmasi
Acik erisimli olmasi
Sadece “0-72 ay ya da 0-6 yas” okul éncesi ¢ocuklari kapsamasi
Sadece okul 6ncesi 6gretmenleri, 6gretmen adaylari ya da okul
oncesi ddnemde ¢ocugu olan anne-babalarla gergeklestirilmis olmasi
2013-2023 yillari diginda kalmasi
ingilizce disinda bir dilde yayinlanmis olmasi
Arastirma konusuyla ilgili olmamasi
Cesitli branslardan o6gretmenler ya da 06gretmen adaylariyla
gerceklestirilmis olmasi
Okul oOncesi ebeveynleri ve ilkokul ebeveynlerinin birlikte
incelenmesi

Kabul Edilmeme Olgiitleri

3.3. Makalelerin Se¢imi

Sekil 2'de yer alan anahtar kelime gruplariyla gerceklestirilen filtresiz tarama sonucunda
ERIC (n=94.997), Science Direct (n=7620), Scopus (n=528) ve WoS (n=418) veri tabanlarinda
toplam 103.563 makaleye ulasiimistir. Her bir arama icin veri tabanlarinda “2013-2023" yillari
arasinda yayinlanmis olma, “ingilizce” yazilmis olma, “Tam Metin”, “Acik Erisim” filtreleri
uygulanmistir. ilgili kriterlere gére 99.863 makale calismadan cikarilmis olup, ERIC (n=2619),
Science Direct (n=821), Scopus (n=118) ve WoS (n=142) veri tabanlarindan toplam 3700 makale
kalmistir. Dort veri tabaninda “arastirma konusuyla ilgili olmayan”, “farkli branslardan
o0gretmenler ya da 6gretmen adaylari ile ylritilen” ve “okul 6ncesi ve ilkokul ebeveynlerinin
birlikte c¢ahsildigl” makaleler ¢alismadan g¢ikartildiginda toplam 219 makale kalmistir. Bu
makalelerden 149 tanesinin veri tabanlarinda tekrar edildigi tespit edilmistir. Son olarak 70
makale kalmistir. Prisma kalite degerlendirmesi sonucunda calismadan herhangi bir makale
cikartilmamistir. ERIC (n=16), Science Direct (n=9), Scopus (n=9) ve WoS (n=36) veri tabaninda

toplam 70 makale c¢alismaya dahil edilmistir.
3.4. Gegerlik Glivenirlik Calismasi

Bu arastirmada incelenen tiim makaleler, icerik analizi yontemiyle degerlendirilmistir.
Analiz slirecinde, arastirmacilar tarafindan Microsoft Office Excel ortaminda olusturulan analiz
formu kullanilmistir. S6z konusu analiz formu, arastirma sorulariyla uyumlu olarak yil, dlke,
arastirma yaklasimi, ¢alisma grubu, kodlama 6&gretiminde kullanilan yontemler ve
araclar/uygulamalar, kodlama ile 6gretilen konu veya kavramlar, calisilan degiskenler, bulgular

ve Oneriler gibi kategorileri icermektedir.
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Arastirmacilar, her makaleyi bagimsiz olarak analiz etmis ve kodlamistir. Bu slirecte, olasi
hata kaynaklarini en aza indirmek ve analiz sirecinin gecerliligi ile glvenilirligini artirmak
amaciyla sistematik bir yaklasim benimsenmistir. Kodlayicilar arasindaki i¢ tutarliik orani %87
olarak hesaplanmistir. Miles ve Huberman'a (1994) gore, kodlayicilar arasindaki tutarhlik en az
%80 olmalidir. Bu baglamda, calismada elde edilen %87’lik tutarlilik orani, kodlama siirecinin
guvenilirliginin yiksek oldugunu gostermektedir. Ayrica, ¢alismanin gegerliligini saglamak

amaciyla, sistematik derleme siireci ayrintili bir sekilde aciklanarak okuyucuya sunulmustur.
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“computational thinking and early childhood”
“computational thinking and preschool education”

“computational thinking and kindergarten”

“computer coding and computational thinking and early childhood”
“computer coding and computational thinking and preschool education”
“computer coding and computational thinking and kindergarten”
“robotic coding and computational thinking and early childhood”
“robotic coding and computational thinking and preschool education”
“robotic coding and computational thinking and kindergarten”
“unplugged coding computational thinking and early childhood”
“unplugged coding computational thinking and preschool education”
“unplugged coding computational thinking and kindergarten”
Yukaridaki kelime gruplariyla taramalar yapildi n=103.563
ERIC=94.997, Science Direct=7620, Scopus=528, Web of Science=418

“2013-2023 yillari arasi”, “Agik Erisim”, “ingilizce”, “Tam Metin” olma

kriterlerine gére

Arastirmaya kabul edilme
Olgltlerine gore yapilan
sinirlamadan kalan= 3700
ERIC= 2619

Science Direct= 821
Scopus=118

Web of Science=142

Olgitlere gére arastirmaya kabul
edilmeyen=99.863

ERIC=92.378

Science Direct=6.799
Scopus=410

Web of Science=276

”ou

“Makalenin arastirma konusuyla ilgili olmamasi”, “cesitli branslardan

”ou

Ogretmenler ya da 6gretmen adaylari ile yuritilen makaleler”, “okul 6ncesi
ebeveynleriyle, ilkokul ebeveynlerinin birlikte incelendigi makaleler”

Yukaridaki 6lgltlere gore yapilan
sinirlamadan kalan=219

Tekrar yayinlananlar gikarildiktan
sonra kalanlar= 70

Yukaridaki 6l¢litler nedeniyle
¢ikarilan= 3481

Tekrar yayin nedeniyle ¢ikarilan=
149

“0-72 ay ya da 0-6 yas” okul 6ncesi cocuklari kapsayan ve “sadece okul 6ncesi
O0gretmenleri, 6gretmen adaylari ya da ebeveynleri” ile yapilan makaleler

Yukaridaki 6lgltlere gore yapilan
sinirlamadan kalan= 70

Yukaridaki 6lgiitler nedeniyle
¢ikarilan=0

Kalite degerlendirmesi sonucu
kalanlar=70

Kalite degerlendirilmesi sonucu
¢ikarilanlar=0

Sekil 2. Alanyazin taramasina dair akis semasi
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4. Bulgular
4.1. Makalelerin Yillara Gére Dagilimi

Tablo 2 incelendiginde, arastirma kapsamina alinan 11 yillik siire zarfinda belirlenen
kriterlere gore 70 makaleye ulasildigi ve t¢ yil (2012, 2015, 2016) haricinde diger yillarda konu
ile ilgili makalelerin yayinlandigi goriilmektedir. En fazla makale sayisi 2023 (n=25), en az makale

ise 2014 (n=1) ve 2017 (n=1) yillarina aittir.

Tablo 2

Makalelerin yillara gére dagilimi

Yil f %
2013 0 0,0
2014 1 1,4
2015 0 0,0
2016 0 0,0
2017 1 1,4
2018 2 2,8
2019 6 8,4
2020 5 7,0
2021 13 19,0
2022 17 24,0
2023 25 36,0
Toplam 70 100,0

4.2. Makalelerin Tiire Gore Dagilimi

Tablo 3’e gore makalelerin 65%i (%93.0) arastirma, 5’i (%7.0) alan yazin taramasi
turundedir.

Tablo 3

Makalelerin tiire gére dagilimi

Makale Tiirii f %
Arastirma 65 92,8
Alan yazin taramasi 5 7,2
Toplam 70 100,0

4.3. Makalelerin Aragtirma Yaklasimina Gore Dagilimi

Tablo 4’te bu c¢alisma kapsaminda belirlenen arastirma tirindeki 65 makalenin
cogunlugunun (n=26) nitel yaklasimda hazirlandigi, en az yararlanilan yaklasimin karma (n=15)

oldugu belirlenmistir.
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Tablo 4

Makalelerin arastirma yaklasimina gére dagilimi

Arastirma Yaklagimi f %

Nitel 26 40,0
Nicel 24 37,0
Karma 15 23,0
Toplam 65 100,0

4.4. Makalelerin Aragtirma Desenine Gére Dagilimi

Tablo 5 incelendiginde, nitel yaklasim icerisinde 7 desenden yararlanilmis, bir calismada
hangi nitel desen oldugu belirtiimemistir. Nitel yaklasim icerisinde en ¢cok durum c¢alismasindan
(n=11) yararlanilmistir. Nicel yaklasimda iki desen yer almakla birlikte en ¢cok (n=14) deneysel
desenden yararlaniimistir. Karma yaklasimda dort desen belirlenmis olup en ¢ok tasarim tabanl
(n=6) desenle yapilmis makaleye rastlaniimistir. Genel olarak arastirma yaklasimiyla hazirlanmis

makalelerdeki desenler icerisinde en ¢ok kullanilan nicel yaklasimdan deneysel desen (n=14)

olmustur.

Tablo 5

Makalelerin arastirma desenine gére dagilimi

Aragtirma Yaklasimi Aragtirma Deseni f %* %**
Durum ¢alismasi 11 42,3 16,9
icerik analizi 7 26,9 10,8
Fenomenoloji 3 11,8 4,6
Nitel Eylem arastirmasi 1 3,8 1,5
Etnografik 1 3,8 1,5
Yorumlayici fenomenolojik analiz 1 3,8 1,5
Delphi teknigi 1 3,8 1,5
Belirtilmemis 1 3,8 1,5
Toplam 26 100,0
. Deneysel 14 58,3 21,6
Nicel
Tarama 10 41,7 15,5
Toplam 24 100,0
Tasarim tabanh 6 40,0 9,2
Paralel desen 5 33,3 7,8
Karma
Aciklayici desen 3 20,0 4,6
Kesfedici desen 1 6,7 1,5
Toplam 15 100,0
Genel toplam 65 100,0

* Arastirma desenlerinin bulundugu yaklasim igindeki orani verilmistir.
** Arastirma desenlerinin genel dagilim igindeki orani verilmistir.

4.5. Makalelerin Veri Toplama Zamanina Gére Dagilimi

Tablo 6’ya gore makalelerin biyik bir ¢ogunlugu (n=61) veri toplama zamani agisindan

kesitsel calismalardir.
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Tablo 6

Makalelerin veri toplama zamanina gére dagihmi

Veri Toplama Zamani f %
Kesitsel 61 93,8
Boylamsal 4 6,2
Toplam 65 100,0

4.6. Makalelerde Yer Alan Arastirmalarin Gergeklestirildikleri Ulkelere Gére Dagilimi

Tablo 7’de incelenen makalelerin birgok kitadan 20 (lkede gergeklestirildigi
gorulmektedir. Makale siralamasinda ilk sirada ABD (n=16), ikinci sirada Tirkiye (n=10), Gglncii

sirada ise Cin (n=6) ve ispanya (n=6) yer almaktadir.

Tablo 7

Makalelerde yer alan arastirmalarin gerceklestirildikleri (ilkelere gére dagilm

Ulkeler f %
ABD 16 24,6
Tirkiye 10 15,4
Cin 6 9,3
ispanya 6 9,3
Yunanistan 5 7,7
Glney Kore 3 4,7
isvec 3 4,7
italya 2 3,1
Tayvan 2 3,1
Uruguay 2 31
Brezilya 1 1,5
Danimarka 1 1,5
Endonezya 1 1,5
Hollanda 1 1,5
ingiltere 1 1,5
Panama 1 1,5
Portekiz 1 1,5
Romanya 1 1,5
Sili 1 1,5
Avustralya 1 1,5
Toplam 65 100,0

4.7. Makalelerin Calisma Gruplarinin Kapsamina Gore Dagilimi

Tablo 8’e bakildiginda, makalelerdeki calisma gruplarinda temel olarak okul Oncesi
ogretmenleri, okul dncesi donem ¢ocugu olan anne-babalar, okul dncesi 6gretmen adaylari, okul
oncesi donem c¢ocuklari, okul 6ncesi egitim alaninda ¢alisan 6gretim Uyeleri ile konu ile ilgili
dokiimanlar yer almaktadir. Bununla birlikte makalelerde en ¢ok okul dncesi donem ¢ocuklari ve

ogretmenleri (n=9) ile 5-6 yas grubu ¢ocuklarin (n=9) yer aldigi calisma gruplari yer almistir.
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Tablo 8

Makalelerin ¢alisma gruplarinin kapsamina gére dagilimi

Calisma Gruplarinin Kapsami f %
Okul 6ncesi 6gretmenleri 6 9,2
Okul 6ncesi donem gocuklari ve anne-babalari 1 1,5
Okul 6ncesi donem gocuklari ve 6gretmenleri 9 13,8
Okul 6ncesi 6gretmen adaylari 6 9,2
Okul 6ncesi donem ¢ocugu olan anne-babalar 1 1,5
Okul 6ncesi 6gretmenleri ve okul dncesi 6gretmen adaylari 2 3,1
Okul 6ncesi dénem gocuklari, 6gretmenleri, 6gretim UGyeleri 1 1,5
Okul 6ncesi dénem gocuklari (yas belirtiimemis) 2 3,1
1-2 yas ve 3-5 yas arasi ¢ocuklar 1 1,5
2-4 yas arasl ¢cocuklar 1 1,5
3-4 yas grubu ¢ocuklar 1 1,5
3-5 yas arasi ¢cocuklar 1 1,5
3-6 yas arasi ¢ocuklar 3 4,7
4-5 yas grubu ¢ocuklar 4 6,3
4-6 yas arasi ¢ocuklar 4 6,3
4-7 yas grubu cocuklar 2 3,1
5 yas grubu cocuklar 3 4,7
5-6 yas grubu ¢ocuklar 9 13,8
5-7 yas grubu ¢ocuklar 1 1,5
6 yas grubu gocuklar 1 1,5
Dokiiman 6 9,2
Toplam 65 100,0

4.8. Makalelerin Calisma Grubu Se¢im Yontemine Gore Dagilimi

Tablo 9 incelendiginde, makalelerde 9 ¢esit 6rnekleme se¢im yonteminden yararlanildigi

belirlenmistir. iki calismada yontem secimi belirtiimezse en ¢ok tercih edilen 6rnekleme segim

yontemi kolayda 6rneklemedir (n=26).

Tablo 9

Makalelerin ¢alisma grubu secim yéntemine gére dagihimi

Calisma Grubu Segim Yontemi f %
Kolayda 6rnekleme 26 40,0
Olgiit 8rnekleme 14 21,6
Amacli 6rnekleme 13 20,0
Basit rastgele 6rnekleme 4 6,2
Kime 6rnekleme 2 3,1
Belirtiimemis 2 3,1
Tabakali rastgele 6rnekleme 1 1,5
Kartopu o6rnekleme 1 1,5
Teorik 6rnekleme 1 1,5
Uygun Ornekleme 1 1,5
Toplam 65 100,0
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4.9. Makalelerin Veri Toplama Arag Sayisina Gore Dagilimi

Tablo 10’da makalelerde en az 1 en fazla 8 6lgme aracinin kullanildigi belirlenmistir.

Makaleler icerisinde en fazla 3 6lgme aracinin (n=19) yer aldig1 goriilmektedir.

Tablo 10

Makalelerin veri toplama arag sayisina gére dagilimi

Veri Toplama Arag Sayisi f %
1 13 20,0
2 12 18,0
3 19 29,0
4 12 18,0
5 3 5,0
6 3 5,0
7 2 3,0
8 1 2,0
Toplam 65 100,0

4.10. Makalelerin Veri Toplama Araglarinin Tiiriine Gore Dagilimi

Tablo 11’e gore makalelerde 17 gesit veri toplama araci kullaniimistir. Veri toplama

araglari igerisinde en ¢ok (n=57) testin kullanildig1 gérilmektedir.

Tablo 11

Makalelerin veri toplama araglarinin tiiriine gére dagilimi

Veri Toplama Arag Tiirii f %
Test 57 27,0
Gorlisme formu 32 15,0
Anket 22 10,0
Gozlem formu 19 9,0
Video kaydi 15 7,0
Glnluk 13 6,0
Alan notlari 12 6,0
Olgek 11 5,0
Dokiiman 9 4,0
Kontrol listesi 6 3,0
Ses kaydi 4 2,0
Fotograf 4 2,0
Kisisel bilgi formu 2 1,0
Rubrikler 2 1,0
Portfolyo 2 1,0
Etkinlik planlari 1 0,5
Cocuk resimleri 1 0,5
Toplam 212 100,0
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4.11. Makalelerin Kodlama ve Bilgi islemsel Diisiinme Becerileri ile Ogretilen

Konu/Kavramlara Gére Dagilimi

Tablo 12’de makalelerin kodlama ve BID becerileri ile 6gretilen konu/kavramlara gore

dagihminda 22 konu ve kavram gesidinin oldugu gorilmektedir. Makalelerde en sik yer alan

kavram/konu donguler ve siralamalar (n=49) olmustur.

Tablo 12

Makalelerin kodlama ve bilgi islemsel diisiinme becerileri ile 6gretilen konu/kavramlara gére

dagilimi
Kodlama ve Bilgi islemsel Diisiinme Becerileri ile Ogretilen Konu/Kavramlar f %
Dongller ve siralamalar (Dongiiler, ic ice dongiiler, basit dongiiler, siralar) 49 14,2
Algoritmik dislinme 44 12,8
Hata ayiklama ve ayristirma 39 11,3
Kavram egitimi (kodlama, donanim-yazilim, robotlar, renkler, yararli-zararl,

. e 30 8,7

sayilar, yonler, blylk-kiglk, hayvanlar, vb.)
Diger kodlama kavramlari (veri, modiilerlik, paralellik, es zamanlilik vb.) 29 8,4
Tasarim slireci (planlama, tasarlama, haritalama/goérsellestirme) 20 5,8
Temsil (6riintl tanima, genelleme, soyutlama vb.) 19 5,5
Kontrol yapilari (kontrol akisl, olaylar) 18 5,2
Problem ¢6zme becerileri 17 4,9
Kosullar 13 3,8
Yaratici ve elegtirel diisiinme 11 3,2
Sosyal ve duygusal beceriler (iletisim-is birligi, empati, girisimcilik) 11 3,2
Bilimsel ve mantiksal diisinme 9 2,6
Komutlar 9 2,6
Uzamsal diislinme 8 2,3
Matematiksel diisinme 8 2,3
Motor beceriler 6 1,7
Dil becerileri 1 0,3
Oz bakim becerileri 1 0,3
Oz diizenleme 1 0,3
Erken okur yazarlk becerileri 1 0,3
Yansitici disinme 1 0,3
Toplam 345 100,0

4.12. Makalelerin Kodlama Egitiminde Kullanilan Bilgisayarsiz Araglara Gére Dagilimi

Tablo 13 incelendiginde, makalelerin kodlama egitiminde dokuz bilgisayarsiz aracin

kullanildigi goralmektedir. Bu araglar icerisinde en c¢ok (n=17) cesitli

yararlanilmistir.

malzemelerden
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Tablo 13

Makalelerin kodlama egitiminde kullanilan bilgisayarsiz araglara gére dagilimi

Kodlama Egitiminde Kullanilan Bilgisayarsiz Araglar f %

Blok Oyun Seti 1 3,6
Hikaye Tabanh Etkinlikler 1 3,6
Code-a-pillar Think and Learn 1 3,6
Bebras Kartlari 2 7,1
Preschool Data Toolbox 1 3,6
Robot Turtles 3 10,7
Solve-Its 1 3,6
Duplo Bloklari 1 3,6
Cesitli malzemeler (Kodlama bloklari, kodlama objeleri, 1zgara haritasi, senaryo

bloklari, hikaye kitaplari, grafikler, matlar, kartlar, resimler, bloklar, zil, kagitlar, 17 60,6
kodlama tahtasl, kod pargalari, mat vb.)

Toplam 28 100

4.13. Makalelerin Kodlama Egitiminde Kullanilan Bilgisayarli Platformlara Gére

Dagilimi

Tablo 14’e gore kodlama egitiminde kullanilan 20 bilgisayarh platform bulunmaktadir.

Bu platformlardan en ¢ok Scratchlr’in (n=18) kullanildigi ortaya konulmustur.

Tablo 14

Makalelerin kodlama egitiminde kullanilan bilgisayarl platformlara gére dagilimi

Kodlama Egitiminde Kullanilan Bilgisayarh Platformlar f %
Scratchlr 18 32,0
Code.org 6 10,6
Kodable 5 8,9
Daisy the Dinosaur 4 7,1
Scratch 3 5,4
Run Marco 1 1,8
Lightbot 3 54
Lightbot Jr 2 3,6
Coda Game 1 1,8
Loopimal 1 1,8
Osmo 1 1,8
Scottie Go 1 1,8
Code carts 1 1,8
A.LEX 1 1,8
KIWICo egitim kiti 1 1,8
LegoWeDo 3 5,4
LEGO Mindstorms 1 1,8
Google Blockly 1 1,8
OzoBlocky 1 1,8
Codemonkey 1 1,8
Toplam 56 100,0
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4.14. Makalelerin Kodlama Egitiminde Kullanilan Robotik Araglara Gére Dagilimi

Tablo 15'te makalelerin kodlama egitiminde 9’ar bilgisayarli ve bilgisayarsiz robotik
aracin kullanildigi belirlenmistir. Bilgisayarsiz robotik araglardan en ¢ok Bee-Bot'un (n=20),

bilgisayarli robotik araglarda ise en ¢ok Blue-Bot’un (n=7) kullanildigi belirlenmistir.

Tablo 15

Makalelerin kodlama egitiminde kullanilan robotik araglara gére dagilimi

Kodlama Egitiminde Kullanilan Robotik Araglar

Bilgisayarsiz Robotik Araglar f %
Bee-Bot 20 35,0
KIBO 13 23,0
Cubetto 10 18,0
Matatalab Robot Programlama Seti 3 5,0
Code & Go Robot Mouse 3 5,0
Botley 3 5,0
Doc Robotu 3 5,0
KARIN Programlama Oyuncagi 1 2,0
Bootly 1 2,0
Toplam 57 100,0

Bilgisayarl Robotik Araglar f %
Blue-Bot 7 43,4
Dash Robot 2 12,5
Robo_Wunderland 1 6,3
mBot 1 6,3
CoKo Robotu 1 6,3
RoboTito 1 6,3
Coding Bots 1 6,3
Cherp 1 6,3
Ozobot Evo 1 6,3
Toplam 16 100,0

4.15. Makalelerin Degiskenlere Gore Dagilimi

Tablo 16’ya bakildiginda okul dncesinde kodlama temali makalelerde 12 degisken
tirtiniin ele alindigl gérilmektedir. Bu degiskenler icerisinde ilk 3 sirada BID becerileri (n=35),

kodlama becerileri (n=29) ile bilissel beceriler (n=28) yer almaktadir.

Tablo 16

Makalelerin degiskenlere gére dagilimi

Degiskenler f %

BiD becerileri 35 19,7
Kodlama becerileri 29 16,3
Bilissel beceriler (matematiksel akil ylirlitme becerileri, problem ¢6zme

becerileri, 6z dizenleme, yaratici dislinme becerisi, gorsel-mekéansal 28 15,7
beceriler, analiz becerileri

Sosyal ve duygusal beceriler 24 13,5
Demografik bilgiler (yas, cinsiyet, aile degiskenleri, SED, yasanilan bélge vb.) 20 11,2
Ogretmen yeterliligi (teknoloji, icerik, pedagojik bilgi) 14 7,9
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Kodlama egitiminde destegin etkisi 7 3,9
Egitimsel robotiklerin (ER) kullaniminin kabuli 6 3,4
Kodlamaya iliskin ebeveynlerin algi ve tutumlari 5 2,8
Dil Gelisimi 4 2,2
Motivasyon 3 1,7
Egitim ortami ve materyallerin segimi 3 1,7
Toplam 178 100,0

4.16. Makalelerdeki Konu Dagilimi

Tablo 17’ye gbére makalelerde 13 konu basligl yer almaktadir. Makalelerde en sik

rastlanan konu bashgi cocuklara yonelik farkli konu ve tekniklerle yapilan (Oyun etkinlikleri,

STEAM uygulamalari, dijital uygulamalar, egitsel robotlar, kodlama oyuncaklari vb.) egitimlerin

etkisi (n=32), ikinci sirada derleme/alan yazin taramasi (n=6), tglinci sirada ise okul 6ncesi

dénem cocuklarinin kodlama ve BID becerilerinin gesitli degiskenler esliginde degerlendirilmesi

(n=5) ile Okul 6ncesi 6gretmen adaylarinin kodlama egitimine yonelik bilgi ve yeterlik diizeyleri

ile bakis acilari (n=5) konulari yer almaktadir

Tablo 17

Makalelerdeki konu dagilimi

Konular f %
Cocuklara yonelik farkl konu ve tekniklerle yapilan (Oyun etkinlikleri, STEAM
uygulamalari, dijital uygulamalar, egitsel robotlar, kodlama oyuncaklari vb.) egitimlerin 32 46,0
etkisi
Derleme/Alan yazin taramasi 6 9,0
Okul 6ncesi dénem ¢ocuklarinin kodlama ve BiD becerilerinin gesitli degiskenler 70
esliginde degerlendirilmesi !
Okul 6ncesi 6gretmen adaylarinin kodlama egitimine yonelik bilgi ve yeterlik dizeyleri 5 70
ile bakis agilari ’
Okul 6ncesi 6gretmenlerinin kodlama egitimine yonelik bilgi dizeyleri 4 6,0
Uygulama tanitimi 4 6,0
Okul 6ncesi 6gretmenlerine verilen kodlama egitimin etkisi 4 6,0
Olgek gecerlik glivenirligi 3 4,0
Okul dncesi dgretmenlerinin ve okul &ncesi dgretmen adaylarinin BiD becerilerinin ve ) 30
kodlama egitimine yonelik bakis acilarinin degerlendirilmesi ’
Okul 6ncesi donem ¢ocugu olan anne babalara verilen egitimin etkisi 2 3,0
Okul dncesi dénem ¢ocuklari ile gretmenlerinin kodlama ve BID becerilerinin 1 10
degerlendirilmesi !
Mufredat gelistirme 1 1,0
Okul 6ncesi dgretmenlerinin ve anne-babalarin BiD becerilerinin ve gérislerinin
degerlendirilmesi. 1 10
Toplam 70 100,0

4.17. Makalelerdeki Onerilerin Konu Basliklarina Gére Dagilimi

Tablo 18'de, makalelerin Onerilerinin 6gretmenlerle, egitim politikalariyla, arag

gereclerle, arastirma yontem ve teknikleri ile anne babalarla ilgili olmak lizere 5 konu basliginda

sunuldugu belirlenmistir. En ¢ok Onerinin 6gretmenlere (n=96) ve arastirma yontem ve
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tekniklerine (n=96) yonelik oldugu gérilmektedir. On bes tema altinda toplanan 6gretmenlerle
ilgili dnerilerde en sik 6gretmenlere BID, kodlama, 6lgme degerlendirmeye yénelik profesyonel
destegin (egitim programlari, kocluk modelleri vb.) verilmesi yer almaktadir. On {¢ temaya
ayrilan arastirma yontem ve tekniklerle ilgili dnerilerde en sik kodlama egitimi (izerinde yapilan
arastirmalarinda konu ve yontem cesitliligi saglanarak arastirma sayisinin  arttirilmasi
belirtilmistir. On tema altinda toplanan egitim politikalarina yonelik énerilerde en sik ulusal okul
oncesi ve ilkokul mifredatlarina kiltire uygun, kodlama ve mihendislik becerilerine yonelik
egitimlerin, materyallerin eklenmesi ile dijital 5grenme deneyimlerinin erken yaslardan itibaren
baslatilarak yayginlastirilmasi belirtilmistir. Bes tema altindaki ara¢ gereclere yonelik 6nerilerde
en sik egitim araclarinin ve igeriklerinin cesitli (agik erisimli, diisik maliyetli vb.), kapsayici,
cocuklarin yaslarina ve bireysel ihtiyaclarina uygun olmasi ifade edilmistir. U¢ temali anne
babalara yonelik 6nerilerde ise en sik anne babalara kodlama egitimine yonelik egitim verilmesi

belirtilmistir.

Tablo 18

Makalelerdeki 6nerilerin konu basliklarina gére dagilimi

Oneriler f %

Ogretmenlerle ilgili Oneriler
Ogretmenlere BID, kodlama, élcme degerlendirmeye yonelik profesyonel

destegin (egitim programlari, kogluk modelleri vb.) verilmesi. 32 333
Ogretmenlerin kodlama egitiminde proje tabanl 6grenme, is birlikli 6grenme, 20 50.8
oyunla 6gretim gibi farkli yontemlerle cesitli materyalleri kullanmasi. !
Ogretmenlerin kodlama egitimi sirasinda gocuklar arasindaki is birligi ve

etkilesimi tegvik edecek bireysel ve grup etkinliklerini dengeli sekilde 11 11,6
planlamasi.

Ogretmenlerin cocuklarin bireysel, gelisimsel ve kiiltiirel farkliliklarina duyarli 7 74
olmasi. !
Ogretmenlerin BID ve kodlama siirecini 6grenirken ¢cocuklari desteklemesi. 8 8,3
Ogretmenlerin 6zel egitime ihtiyac duyan ¢ocuklara daha fazla destek 3 31
saglamasi. !
Ogretmenlerin etkinliklerde cocuklarin aktif katimini tesvik etmesi. 3 3,1
Ogretmenlerin kodlama egitimine yonelik olarak anne-babalar, meslektaslari 3 31
ve arastirmacilar ile is birligi yapmasi. ’
Ogretmenlerin ¢cok amacli, esnek alanlar olusturmalari. 3 3,1
Ogretmenlerin ¢cocuklarin yaraticiligini desteklemesi. 2 2,1
Ogretmenlerin etkinliklerin siiresini uygun bir sekilde ayarlamasi. 2 2,1
Ogretmenlerin egitim teknolojilerindeki gelismeleri takip etmesi. 1 1,0
Ogretmenlerin ¢cocuklarin davranis problemlerini ortaya koyabilmesi adina 1 10
desteklenmeleri. ’
Toplam 926 100,0
Egitim Politikalarina Yonelik Oneriler f %
Ulusal okul dncesi ve ilkokul miifredatlarina kiiltiire uygun, kodlama ve

miihendislik becerilerine yonelik egitimlerin, materyallerin eklenmesi ile dijital 37 46,0

o6grenme deneyimlerinin erken yaslardan itibaren baslatilarak
yayginlastiriimasi.
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Ogretmen yetistirme programlarina kodlama egitiminin dahil edilerek

o6gretmen adaylarinin kodlama konusundaki deneyimlerinin zenginlestirilmesi. 11 14,0
Kodlama egitimine yonelik olarak egitimcilere, arastirmacilara, 6gretmen
adaylarina ve ailelere program, materyal, donanim gibi ¢esitli desteklerin ve 8 10,0
kaynaklarin saglanmasi.
Kapsayicilik agisindan tiim ¢ocuklarin rahatlikla erisebilecegi egitim 6 70
programlarinin olusturulmasi. ’
Kodlama ve BiD uygulamalarinin gocuklarin giinliik yasamlarina uyarlanmasi. 6,0
Programlarda ¢ocuklarin ilgilerine yonelik etkinlikler, oyunlarin, eglenceli 6 70
etkinliklerin arttirilmasi. !
Bilgisayarl ve bilgisayarsiz kodlamanin okul éncesi egitimde bir arada 4 50
kullanilmasi. !
Okul 6ncesinde STEAM egitimi igin kamu politikalarinin olusturulmasi. 2 2,0
Bilgisayarsiz kodlama etkinlikleri/uygulamalarinin desteklenmesi. 2 2,0
Okul disindaki zamanlarda da kodlama egitiminin yapilabilmesine yonelik 1 10
dizenlemelerin yapilmasi. !
Toplam 81 100,0
Arag Gereglere Yonelik Oneriler f %
Egitim araclarinin ve iceriklerinin cgesitli (agik erisimli, disik maliyetli vb.), 12 400
kapsayici, cocuklarin yaslarina ve bireysel ihtiyaglarina uygun olmasi. !
Kolayhkla kullanilabilecek dijital egitim araglarinin gelistiriimesi, var olanlarin 8 270
yas gruplarina gore revize edilmesi. !
Cocuklarin BiD becerilerini, kodlama becerilerini destekleyecek cesitli 3 270
materyallerin kullaniimasi. !
Basit materyallerden bilgisayarsiz kodlama seti gibi araglarin olusturulmasi. 1 3,0
Dijital araglarin gelistirilmesi ve iyilestirilmesi icin egitim kurumlari ile sanayi 1 30
kurumlari arasinda is birliginin yapilmasi. !
Toplam 30 100,0
Arastirma Yontem ve Tekniklerine Yonelik Oneriler f %
Kodlama egitimi Gzerinde yapilan arastirmalarinda konu ve yontem cesitliligi 30 314
saglanarak arastirma sayisinin arttirilmasi. !
Orneklem gruplarinda cesitliligin (kalabalik ve farkli yas gruplari, SED, farkli

e . sy . 22 22,9
kaltarler/ulkeler, 6gretmenlerle anne babanin katilimi vb.) saglanmasi.
Deneysel galismalarin siiresinin arttirilmasi, igeriginin (srenin arttirilmasi,
kontrol gruplarinin olmasi, ev temelli olmasi, cevrim ici olmasi vb.) 13 13,5
gelistirilmesi.
Boylamsal arastirmalarin yapilmasi 9 9,4
Cesitli karsilastirma (farkli kodlama araglari, uygulamalari, egitim programlari 7 73
vb.) galismalarinin yapiimasi ’
Olgme araglarini gelistirme ve giincelleme ¢alismalarinin yapiimasi. 5 5,2
Gelistirilecek kodlama egitimi programlarinda farkh yaklasimlarin, 5 21
materyallerin kullaniimasi. !
Kodlama egitimine yonelik iyi uygulamalarin paylasilmasi ve yayginlastiriimasi 2 2,1
Arastirmalarda ¢ocuk goriislerine dayali ve ¢ocuk goriislerini ortaya koyan 5 51
¢alismalarin arttiriimasi. !
Nitel calismalarda kisilerin detayl gérislerini bildirecegi planlamalarin 1 10
yapilmasi. !
Ozel egitime ihtiyac duyan ¢ocuklara yénelik arastirmalarin arttirilmasi. 1 1,0
Konu ile ilgili yayinlarda yontem boélimiine iliskin daha detayli bilgiler 1 10
verilmesi. !
Uygulamaya doniik arastirma tasarimlarinda 6nceki ¢calismalarin bulgularinin 1 10
g0z 6niinde bulundurulmasi. !
Toplam 926 100,0
Anne Babalara Yonelik Oneriler f %
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Anne babalara kodlama egitimine yonelik egitim verilmesi. 8 80,0
Cocuklarin teknolojik araglarla gegirecekleri zamanin yaslarina uygun ve sinirli 1 10.0
olmasi. ’

Okulda yapilan etkinliklerin evde tekrar edilmesi. 1 10,0
Toplam 10 100,0

5. Sonug ve Tartisma

Arastirma kapsamina alinan 11 yillik stre zarfinda, okul 6ncesi donemdeki kodlama
egitimi ve BID’e yonelik ERIC, Science Direct, Scopus ve WoS gibi uluslararasi veri tabanlarinda
yayinlanmis makalelerin belli kriterler dogrultusunda ele alindigi bu ¢alismaya, 70 makale dahil
edilmistir. Makalelerin yillara gére dagihmlarinda Ug¢ yil (2012, 2015, 2016) haricinde diger
yillarda konu ile ilgili makalelerin yayinlandigi gortlmektedir. Ayrica bir yil haricinde (2020),
2017’den itibaren 2023 yili dahil olmak (izere konu ile ilgili makale sayisinda dizenli bir artis
gorilmektedir. Son yillarda okul 6ncesi dénemde kodlama egitimi izerine yapilan arastirmalarda
dikkat cekici bir artis yasandigi gorilmektedir. Alan yazinda yapilan c¢alismalar da bu egilimi
desteklemektedir. Nitekim Zurnaci ve Turan (2022) tarafindan Tirkiye'deki tez, makale ve
bildirilerden olusan toplam 30 galismanin incelendigi derlemede, 2016 yilindan itibaren kodlama
egitimi konusundaki akademik Uretimde belirgin bir artis oldugu saptanmistir. Kodlama
miufredatlarinin tasarimi ve pedagojik uygulamalarina yonelik arastirmalarin da 2012 yilindan
itibaren ivme kazandigi ve bu gelisimin hem niceliksel hem de niteliksel cesitlenmeye isaret ettigi
gorilmektedir (Su ve digerleri, 2023). Ogretmen ve ebeveyn tutumlarina odaklanan arastirmalar
ise bu paydaslarin kodlama egitimine ydnelik olumlu vyaklasimlar gelistirdigini ortaya
koymaktadir (Kim & Jeong, 2023). Buna ek olarak, bazi arastirmacilar erken yaslarda baslayan
dijital okuryazarlik, kodlama ve BID etkinliklerinin, ¢ocuklarin bilissel altyapilarinin gelisimi
acisindan kritik olduguna isaret etmektedir (Bers ve digerleri, 2019; Lee ve digerleri, 2023). Bu
baglamda, erken cocukluk donemine iliskin yapilan ¢alismalarin hem gelisimsel faydalara hem
de bu doénemin pedagojik 6nemine dikkat ¢ekmesi, konuyla ilgili arastirma sayisindaki artis
destekleyen o6nemli bir unsur olarak degerlendirilmektedir. Bununla birlikte, alandaki
metodolojik gesitliligin sinirli olmasi ve teorik temellerin heniiz yeterince olgunlasmamis olmasi,

gelecekteki arastirmalar icin 6nemli bir gelisim alani olarak 6ne ¢ikmaktadir.

Makalelerin tirleri incelendiginde biylik ¢ogunlugunun arastirma tirinde oldugu
gorulmektedir. Zurnaci ve Turan’in (2022) derleme galismasinda da alan yazin taramasinin
arastirma tiriine gore daha az tercih edildigi belirlenmistir. Dolayisiyla iki arastirmanin

bulgularinin paralel oldugu soylenebilir. Yumbul ve Bayraktar (2022) tarafindan ilkokul
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diizeyindeki robotik uygulamalara iliskin 21 ¢calisma (tez ve makale) incelenmis olup, ¢alismalarin

tamaminin arastirma tirinde oldugu belirlenmistir.

Calismanin bulgulari, erken ¢ocukluk déneminde kodlama egitimi alaninda yayimlanan
¢alismalarin biylk 6lgide nitel yaklagima dayandigini, bunu nicel ¢galismalarin izledigini ve karma
desenin ise en az tercih edilen yontem oldugunu ortaya koymaktadir. Bu ¢alismada ulasilan
bulgulara paralel olarak, Yumbul ve Bayraktar (2022) da ilkokul diizeyindeki robotik
uygulamalara iliskin ¢calismalarin cogunlukla nitel veya nicel oldugunu; karma desenin ise oldukca
sinirl sayida kullanildigini belirtmistir. Zurnaci ve Turan (2022) ise inceledikleri calismalarda nitel
ve nicel ydontemlerin esit oranda kullanildigini, karma desenin ise yine en az tercih edilen yontem
oldugunu ortaya koymustur. Benzer sekilde, Su ve digerleride (2023) erken ¢ocukluk kodlama
mifredatlarini inceleyen calismasinda, nicel ve nitel ydntemlerin yaygin oldugunu, ancak karma
yontemlerin sinirli sayida kullanildigini belirtmistir. Bununla birlikte, bazi ¢alismalar 6zellikle
meta-sentez ya da karma desen kullaniminin 6nemine dikkat cekmektedir. Basaran ve digerleri
(2024) tarafindan yiritialen meta-tematik analiz, literatlirdeki calismalarin cogunun nitel veriye
dayali oldugunu ortaya koyarken, daha fazla yontemsel cesitlilige ihtiyac duyuldugunu
vurgulamaktadir. Karma desenin daha az tercih edilmesinin olasi nedenleri arasinda, yontemin
dogasi geregi hem nitel hem de nicel veri toplama siireclerini gerektirmesi, bu durumun ise daha
fazla zaman, kaynak ve takim galismasi gerektirmesi gibi faktorler yer almaktadir. Johnson ve
Onwuegbuzie (2004) de bu yéntemin metodolojik karmasikhigl nedeniyle daha az yaygin
oldugunu ifade etmektedir. Sonug olarak, ulusal ve uluslararasi literatiirde benzer egilimler
gozlenmekte; karma yontemin sinirli kullanimi arastirma stratejilerinde ¢esitliligin artiriimasi

gerektigine isaret etmektedir.

Arastirma vyaklasimlari acgisindan yapilan incelemeler, erken ¢ocukluk déneminde
kodlama ve BiD konularinda en fazla desen cesitliliginin nitel arastirma yaklasiminda yer aldigini,
buna karsilik nicel arastirma vyaklasiminda desen cesitliliginin olduk¢a sinirli oldugunu
gostermektedir. Nitel calismalarda en sik basvurulan desenin durum calismasi, nicel calismalarda
deneysel desen ve karma calismalarda ise tasarim tabanli desen oldugu goriilmektedir. Her ne
kadar nicel arastirmalar sayica nitel calismalara yakin olsa da desen gesitliliginin gorece sinirh
olmasi, alandaki metodolojik gelisim agisindan bir eksiklik olarak degerlendirilebilir. Ayrica,
calisma grubu tlrinden bagimsiz olarak en sik tercih edilen desenin deneysel desen olmasi
dikkat cekicidir. Bu bulgular, literatiirde de biiyiik 6lgiide karsihk bulmaktadir. Ornegin, Su ve
digerleri (2023) tarafindan yapilan kapsamli taramada, erken ¢ocuklukta kodlama miifredatina

iliskin calismalarda nitel yontemlerin daha ¢esitli desenlerle uygulandigi; buna karsin nicel
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calismalarin ¢cogunlukla deneysel veya tanimlayici desenle sinirli kaldigi rapor edilmistir. Benzer
sekilde, Kirksekiz ve Kol (2023) WoS veri tabaninda taradiklari erken ¢ocukluk robotik kodlama
¢alismalarinda nicel yaklasimin baskin olmasina karsin, desen bazinda sinirli gesitlilige sahip
oldugunu, buna karsilik nitel calismalarda vaka ¢alismasi gibi esnek yontemlerin siklikla tercih
edildigini belirtmislerdir (Kirksekiz & Kol, 2023). Ancak, bu bulgular bazi ulusal galismalarla
celismektedir. Ornegin, Kéroglu ve Yilmaz Demirel (2023) ile Ozbek Ayaz ve digerleri (2025)
tarafindan sosyal bilimler alaninda yapilan derlemelerde, nitel yaklasimin genellikle daha az
tercih edildigi rapor edilmistir. Bu celiski, 6zellikle kodlama ve BID gibi teknik ve siire¢ temelli
konularin yapilandirilmasinda nitel yontemlerin daha esnek yapilar sunmasiyla agiklanabilir.
Nitel arastirma, bu gibi alanlarda c¢ocuklarin dislinme sireclerinin, strateji gelistirme
bicimlerinin ve problem ¢ézme yaklasimlarinin daha derinlemesine anlasilmasini sagladigindan,
arastirmacilar tarafindan daha cok tercih edilebilmektedir (Basaran ve digerleri, 2024). Sonug
olarak, erken gocukluk déneminde kodlama ve BID alanlarinda yiiriitiilen ¢alismalar hem ulusal
hem uluslararasi dizeyde nitel desen cesitliligi acisindan zenginken, nicel yéntemlerde bu
cesitliligin sinirli kaldigi goriilmektedir. Bu durum, gelecekte nicel calismalarin desen bakimindan

cesitlendirilmesine yonelik metodolojik cabalarin artirilmasi gerektigine isaret etmektedir.

Calisma kapsamindaki makalelerin blyilk bir kisminda veri toplama zamanina iliskin
olarak kesitsel desenin tercih edildigi gorilmektedir. Bu durum, okul dncesi donemde yapilan
arastirmalara dair ulusal literatiirde yer alan gesitli derleme ¢alismalarla da 6rtiismektedir.
Nitekim Giilay Ogelman, Glingor ve digerleri (2023) ile Glilay Ogelman, Ok ve digerleri (2023)
tarafindan yiritilen arastirmalarda da boylamsal galismalarin kesitsel g¢alismalara kiyasla
oldukga sinirl sayida oldugu vurgulanmistir. Bu egilim, genellikle boylamsal arastirmalarin
yliksek maliyetli olmasi, uzun zaman gerektirmesi ve 6rneklem takibinin zorluklar icermesi gibi
lojistik nedenlerle agiklanmaktadir. Uluslararasi literatiir de bu durumu dogrular niteliktedir.
Ornegin, Su ve digerleri (2023) erken ¢ocuklukta kodlama egitimi lizerine yapilan ¢alismalarin
blylk cogunlugunun kisa siireli uygulama ve olgcimlerden olustugu, dolayisiyla kesitsel nitelik
tasidigi ifade edilmistir. Benzer sekilde, Basaran ve digerlerinin (2024) meta-tematik analizinde
de incelenen ¢alismalarin cogunun tek oturum veya kisa siireli deneysel miidahalelere dayandigi
belirtilmis, bu durum literatiirde boylamsal veri eksikligine isaret etmistir. Buna karsin, bazi
arastirmacilar uzun dénemli veri takibine dayanan ¢alismalarin alana sagladigi katkinin ¢ok daha
derinlemesine oldugunu vurgulamaktadir. Ornegin, Levinson ve digerleri (2025), Arjantin’de
yarattikleri boylamsal bir ¢alismada kodlama egitiminin 6grencilerdeki bilissel ve bilissel

olmayan beceriler Uzerindeki etkilerini zaman icinde takip ederek, bu tiir ¢calismalarin egitim
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programlarinin  slrdirilebilirligini  degerlendirmek agisindan  kritik oldugunu ortaya
koymuslardir. Hem ulusal hem de uluslararasi dizeyde kesitsel g¢alismalarin baskin oldugu,
boylamsal arastirmalarin ise lojistik ve ekonomik sinirliliklar nedeniyle sinirli kaldigi
gorilmektedir. Ancak boylamsal ¢alismalarin egitim mudahalelerinin kalicihgl ve gelisimsel
etkilerini 6lcmede sagladigl avantajlar goz 6niline alindiginda, bu tir arastirmalarin artirilmasi

alandaki bilgi derinligini 6nemli dlglide gelistirecektir.

Yapilan incelemelerde, okul 6ncesi déneme yonelik kodlama egitimi arastirmalarinin 20
farkh (lkede gerceklestirildigi ve en fazla yayinin sirasiyla ABD, Tiirkiye, Cin ve ispanya’da
yapildigi belirlenmistir. TUrkiye'nin bu alanda birgok Ulkeyi geride birakarak ilk tigte yer almasi,
dikkat cekici ve carpici bir bulgudur. Bu durum, Tirkiye'de okul 6ncesi egitim alaninda kodlama
calismalarina olan akademik ilginin giderek arttigini géstermektedir. S6z konusu bulgu, Zurnaci
ve Turan’in (2022) kiclik cocuklara yonelik kodlama egitimi calismalarindaki artisa dikkat ¢eken
degerlendirmeleriyle ortismektedir. Ayrica Sayginer ve Tuzln (2023), arastirma sayisindaki
artisa ragmen elektronik tabanl materyallerin tasarimi ve kullanimi gibi alt alanlarin yeterince
ele alinmadigini ve bu konuda daha fazla calismaya ihtiya¢c duyuldugunu vurgulamaktadir.
Uluslararasi literatilir incelendiginde, bu egilimle paralel bulgulara rastlanmaktadir. Su ve
digerleri (2023) erken cocukluk kodlama mifredatlarina iliskin uluslararasi ¢alismalarin biyik
olgtide ABD, Cin ve ispanya gibi tilkelerde yogunlastigini belirtmis ve bu alanda gelismis dijital
altyapiya sahip ilkelerin basi ¢ektigini aktarmistir. Ozellikle ABD ve Cin’de yapilan calismalarda
Scratchlr ve kodlama robotlari gibi teknolojik araglarin yogun sekilde kullanildigi gériilmekte,
ancak bu materyallerin okul dncesi diizeye 6zel olarak uyarlanmasi konusunun hala sinirh oldugu
belirtilmektedir (Bers, 2018c; Levinson ve digerleri, 2025). Bununla birlikte, Sayginer ve Tizlin’Un
belirttigi gibi, kodlama egitiminde kullanilan araclarin pedagojik olarak ne derece etkili oldugu,
hangi vyas grubuna nasil uyarlanabilecegi gibi konular yeterince derinlemesine ele
alinmamaktadir. Fenty ve digerleri (2021) gibi arastirmacilar, 6zellikle 6zel gereksinimli gocuklar
icin gelistirilen elektronik materyal uygulamalarinin oldukga sinirli oldugunu ve kapsayici tasarim
yaklasimlarinin yayginlastiriimasi gerektigini ifade etmektedir. Sonug olarak, Tiirkiye’nin erken
¢ocukluk dénemine yonelik kodlama arastirmalarinda gosterdigi Gretkenlik dikkat ¢cekici olmakla
birlikte, bu durumun uluslararasi literatlirdeki bazi temel eksiklikleri paylastigi da goriilmektedir.
Ozellikle materyal tasarimi, erisilebilirlik ve pedagojik uyumluluk gibi konularda hem ulusal hem

de uluslararasi diizeyde daha derinlemesine ve gesitli calismalar yapilmasi gerekmektedir.

Calisma gruplari agisindan yapilan incelemede, okul 6éncesi donemde kodlama egitimi

Uzerine gerceklestirilen arastirmalarda oldukga genis bir katilimci yelpazesine yer verildigi
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gorilmektedir. Bu gruplar arasinda okul 6ncesi 6gretmenleri, 6gretmen adaylari, 1-5 yas
araligindaki cocuklar, cocuklarin ebeveynleri, 6gretim Uyeleri ve ¢esitli dokiimanlar yer almakta
olup, bu durum alandaki calismalara metodolojik ve iceriksel cesitlilik kazandirmaktadir. Ozellikle
calisma gruplarinda en sik tercih edilenlerin 5-6 yas grubundaki cocuklar ve 6gretmenler olmasi
dikkat cekicidir. Bu bulgu, Zurnaci ve Turan’in (2022) derleme calismasinda da siklikla 5-6 yas
grubundaki cocuklara yer verildigi tespit edilerek dogrulanmistir. 5-6 yas grubunun siklikla tercih
edilmesi, bu yas grubunun gelisimsel acidan daha olgun, yonerge takip etme ve problem ¢6zme
becerileri agisindan daha hazir olmalariyla iliskilendirilmektedir. Nitekim Wang ve digerleri
(2022), bu yas araligindaki cocuklarin BiD ve erken programlama becerilerini edinme agisindan
daha elverisli bir donemde olduklarini belirtmistir. Bu bulgular, uluslararasi literatiirle de biyik
olclide ortiismektedir. Ornegin, Su ve digerleri (2023) tarafindan yapilan taramada, kodlama
egitimi calismalarinda siklikla 4-6 yas arasi ¢ocuklarin tercih edildigi ve 6zellikle 5 yas sonrasi
donemin kavramsal 6grenmeler acisindan kritik oldugu ifade edilmistir. Ayrica, Canbeldek ve
Istkoglu (2022) tarafindan ydratilen deneysel bir arastirmada da 5 yas cocuklariyla
gerceklestirilen kodlama ve robotik egitimi programinin, bu yas grubunun yaratici dislinme ve
dil becerileri tizerinde anlamli gelismeler sagladigi rapor edilmistir (Canbeldek & Isikoglu, 2023).
Bununla birlikte, bazi arastirmalar daha kiictk yas gruplarinin da erken kodlama deneyimleriyle
etkilesime gecebilecegini ve bu etkilesimin oOzellikle oyun temelli ya da "unplugged"
(bilgisayarsiz) etkinlikler aracihgiyla etkili bigcimde yirutilebilecegini savunmaktadir (Lee &
Junoh, 2019). Bu yaklasim, 6zellikle 3-4 yas grubunun da erken bilissel temeller gelistirebilecegi
diisiincesine dayanmaktadir. Ancak yine de gelisimsel sinirhliklar, bu yas grubunun daha az tercih
edilmesinin gerekcgesi olarak kalmaya devam etmektedir. Okul Oncesi kodlama egitimi
calismalarinda 5-6 yas grubunun agirlikli olarak tercih edilmesi, ulusal ve uluslararasi literattirde
tutarl bicimde goézlemlenen bir egilimdir. Bu tercihin arkasinda gelisimsel yeterlilikler ve
uygulama kolayhg: gibi nedenler yer almakta; ancak daha kicuk yas gruplarinin da pedagojik
yaklasimlar dikkate alinarak arastirmalara daha fazla dahil edilmesi, alandaki cesitliligi ve

derinligi artirma potansiyeline sahiptir.

Okul o©ncesi donemde kodlama egitimi Uzerine gerceklestirilen arastirmalarda
ornekleme yontemi agisindan gesitlilik bulunsa da, en yaygin tercihin kolayda 6rnekleme
yontemi oldugu goérilmektedir. Bu durum, arastirmalarin zaman ve maliyet agisindan daha
verimli ylratilebilmesine olanak tanidigl icin tercih edilmekte olup, ulusal diizeyde Baltaci
(2018) ve Yagar & Dokme (2018) gibi arastirmalarda da benzer sekilde rapor edilmistir.

Uluslararasi literatiirde de benzer egilimler gézlemlenmekte; 6rnegin Putri ve Suparno (2020)
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calismasinda, kolay erisilebilen 6gretmen 6rneklemleriyle veri toplanmis, Kalyenci ve digerleri
(2022) ise 5-7 yas arasi cocuklardan olusan 6rneklemi bu yontemle belirleyerek kodlama
becerilerini degerlendirmistir. Bununla birlikte, bu yontemin sinirlayici yonleri de cesitli
calismalarda elestirel bicimde ele alinmistir. Simonsmeier ve digerlerinin (2025) erken ¢ocukluk
kodlama egitimi Gzerine yaptigl meta-analiz calismasinda, bircok calismanin kicik ve homojen
orneklemlerle vyuratildigli ve bu durumun bulgularin  genellenebilirligini  sinirladigi
vurgulanmistir. Bu baglamda, kolayda 6rnekleme ydnteminin uygulama kolayhgina ragmen
temsil gilclindeki sinirliliklar dikkate alinarak, daha sistematik ve yenilikci 6rnekleme

stratejilerine yonelmenin alandaki metodolojik biitlinligl gliclendirecegi sdylenebilir.

Erken ¢ocukluk doneminde kodlama egitimi lzerine yapilan arastirmalarda kullanilan
olgme araclari incelendiginde, calismalarin ¢ogunda 1 ila 4 arasinda degisen sayida arag yer
almakta; nadiren 5 ve Uzeri 6lgme araci kullanilmaktadir. Arastirmalarda agirlikli olarak az sayida
Olgme araci tercih edilmesi, uygulama kolaylig ve zaman ydnetimi agisindan avantajli olmakla
birlikte, coklu ara¢ kullanimi farkh degiskenlerin bitlincil degerlendiriimesine olanak
taniyabileceginden arastirma kalitesini artirma potansiyeline sahiptir. Uluslararasi literatlirde de
benzer bir egilim gdze carpmaktadir. Ornegin, Kalyenci ve digerleri (2022) tarafindan gelistirilen
“Erken Gocukluk Kodlama Becerileri Degerlendirme Testi” tek bir ara¢ olarak kullanilmasina
ragmen kapsamli gecerlik ve glivenirlik analizleriyle desteklenmis ve farkli kodlama tirlerini
olcme potansiyeli sunmustur. Benzer sekilde, Wang ve digerleri (2022), 5-6 yas ¢ocuklarinin
kodlama becerilerini degerlendirmek amaciyla dort farkli boyutu kapsayan, oyun temelli bir
6lgme araci gelistirmis ve bu aracin yaratici diisiinme, algoritmik disinme ve bellekle anlaml
iliskiler tasidigini gostermistir. Levinson ve digerleri (2025) ise Arjantin’de ydruttikleri bir
calismada hem 6gretmen goérismeleri hem de kodlama bilgisi testleri gibi coklu veri toplama
araglari kullanarak program etkisini daha butlincil bicimde degerlendirmistir. Bu bulgular,
arastirma sorularinin kapsamina bagh olarak tekil veya c¢oklu 6lgme araci kullaniminin
avantajlarinin  bulundugunu, ancak ozellikle cok boyutlu becerilerin degerlendirildigi
calismalarda dlgme cesitliliginin artirilmasinin hem igsel gecerlik hem de yorumlayici derinlik

acisindan katki sunabilecegini gostermektedir.

Erken ¢ocukluk donemi kodlama egitimi arastirmalarinda kullanilan veri toplama araglari
incelendiginde, testlerin en sik tercih edilen araglar oldugu ve toplamda 17 farkh veri toplama
aracina yer verildigi gorilmektedir. Bu durum, alanda belirli bir arag ¢esitliliginin bulunduguna
isaret etmekle birlikte, okul 6ncesi egitime 6zgili olan ¢ocuk resmi, etkinlik plani, portfolyo ve

rubrik gibi otantik degerlendirme araglarinin goérece daha az kullanildigi dikkat cekmektedir. Bu
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araclar, 6zellikle gelisimsel 6zellikleri hizla degisen okul 6ncesi cocuklarinin 6grenme sireglerini
daha bitincil ve anlaml bir sekilde yansitabilme potansiyeline sahiptir. Uluslararasi literatiirde
de benzer bir egilim gdzlemlenmektedir. Ornegin, Wang ve digerleri (2022), kodlama becerilerini
degerlendirmek amaciyla gelistirdikleri oyun temelli test aracinin gegerlik ve glivenirligini yiksek
diizeyde bulmuslardir; ancak c¢alismada yalnizca yapilandiriimis test yaklagimi kullaniimis,
cocuklarin kendi Uretimleri veya yaratici slireclerine dair veriler toplanmamistir. Benzer bicimde,
Kalyenci ve digerleri (2022) tarafindan gelistirilen “Kodlama Becerileri Degerlendirme Testi”
yalnizca sayisal performansa dayali ¢iktilari ele almakta, gézleme ya da ¢ocuk lirlinlerine dayal
veri toplama yontemlerini icermemektedir. Buna karsilik, Levinson ve digerleri (2025) tarafindan
ylratilen CAL-Scratch)r mifredatina dayali calismada, hem 6gretmen gorismeleri hem de
cocuklarin olusturdugu kodlama projeleri degerlendirme siirecine dahil edilmis, bdylece sadece
test odakl degil, Girtin odakli ve yansitici degerlendirme araglari da kullaniimistir. Ayrica, Pelizzari
ve digerleri (2023) calismalarinda ¢ocuklarin hikdye anlatimi, robotik uygulamalar ve isbirlikgi
etkinlikler sirasinda sergiledikleri performanslari yapilandirilmis gézlem ve portfolyo tiri
aracglarla degerlendirerek, daha zengin ve dogal baglamli veri elde etmislerdir. Sonuc olarak,
testler erken gocukluk kodlama egitimi arastirmalarinda yaygin olarak kullaniimakta ve 6l¢iimsel
gecerlik acisindan giiclt veriler sunsa da, okul dncesi doneme 6zgli otantik araclarin —6rnegin
cocuk resmi, portfolyo ya da etkinlik temelli degerlendirme formlari— daha yaygin ve sistematik
bigimde kullanilmasi, ¢ocuklarin 6grenme siireglerine iliskin daha butlincil ve gelisimsel agidan

anlamli sonuglar elde edilmesine katki saglayacaktir.

Makalelerde kodlama ve BID becerileri ile 6gretilen konu/kavramlara gére dagiliminda
22 konu ve kavram gesidi bulunmaktadir. Makalelerde en sik yer alan kavram/konu déngller ve
siralamalar, ikinci sirada algoritmik distinme, lglnci sirada ise hata ayiklama ve ayristirmadir.
Belirtilen bulgu, kodlama egitiminin icerigi ile 6rtiismektedir. Nitekim dongiler ve siralamalar,
algoritmik diisinme ve hata ayiklama, BiD’in boyutlari icerisinde yer almaktadir (Fronza ve
digerleri, 2017). Bers (2018c) de 4-9 yas arasi ¢ocuklar icin BiD’e ait kontrol yapilari, temsil,
donanim/yazilim, algoritmalar, modulerlik, hata ayiklama ve tasarim sireci dahil olmak tzere
yedi temel bilesen tanimlamistir. Zeng ve digerlerinin (2023) okul 6ncesi egitimde BiD temali 42
calismayi inceledigi makalesinde, BiD kavramlariigerisinde en sik yer alan ilk iki kavram déngiiler
ve siralamalar olmustur. Ayni calismada en sik yer alan uygulamalar test etme ve hata ayiklama,
en sik yer alan BID uygulamasi ise algoritma tasarimi olmustur (Zeng ve digerleri, 2023). Ek olarak
Zurnacl ve Turan’in (2022) calismasinda da konu ve kavramlarin dagiliminda ilk Gg¢ sirada

algoritma tasarimi, siralama ve déngli yer almaktadir. Bu noktada arastirmalarin sonuglarinin
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benzerlik gosterdigi ve alan yazinla 6rtlstigl soylenebilir. Ayrica makalelerde ele alinan
kapsamin genis oldugu soylenebilir. Nitekim distinme becerileri, 6z diizenleme, motor, dil,
sosyal, duygusal beceriler ile 6z bakim becerileri gibi kiiciik cocuklarin bes gelisim alanina
(bilissel, sosyal, duygusal, fiziksel, dilsel) iliskin cesitli becerilerin ele alindigl da gorilmektedir.
Dolayisiyla kodlama becerilerinin ve egitiminin sadece bilissel gelisimiyle sinirli kalmadan tim
gelisim alanlarini etkileyebildigi sdylenebilir. Ornek olarak Quinn ve digerleri (2023),
arastirmasinda kodlama ve robotik etkinliklerin kiiciik cocuklarin hem BiD becerilerini hem de
problem ¢dézme ve yaratici distinme gibi bilissel becerilerini, is birligi ve iletisim gibi sosyal

becerilerini gelistirdigini, duygusal gelisimlerine katkida bulundugunu ifade etmistir.

Erken c¢ocukluk déneminde kodlama egitimine yonelik calismalarda kullanilan
bilgisayarsiz (unplugged) araclarin gesitliligi dikkat cekmekle birlikte, genel kullanim oranlarinin
sinirli oldugu gorilmektedir. Bulgulara gore, bu arastirmalarda dokuz farkli unplugged aracin
kullanildigi belirlenmis, en sik tercih edilenler arasinda ¢esitli somut materyaller (kodlama
bloklari, objeler, 1zgara haritalari, hikaye kitaplari, grafikler, kartlar, matlar, resimler, vb.), Robot
Turtles ve Bebras Kartlari 6ne c¢ikmistir. Bu bulgu, kiclk yas gruplarina yonelik pedagojik
yaklasimlarla uyumludur; ciinkli somut materyaller, okul 6ncesi donemdeki cocuklarin gelisimsel
ozellikleri goz 6nlinde bulunduruldugunda kavramsal 6grenmeleri desteklemede kritik bir rol
oynamaktadir (Gogoi, 2015). Uluslararasi literatiirde de bu egilim desteklenmektedir. Bers
(2018a), kodlama egitiminin oyun temelli ve somut materyallerle desteklenmesinin, ¢ocuklarin
bilissel ve sosyal becerilerinin gelisimini kolaylastirdigini vurgulayarak, KIBO ve ScratchJr gibi
bilgisayarsiz ve ekran temelli araglarin birlikte kullanimini 6nermistir. Wang ve digerleri (2022)
tarafindan gelistirilen oyun tabanli 6lgme aracinda da somut materyallere dayali gorevler
kullanilmis, bu yaklasimin 6zellikle 5—-6 yas grubu i¢in yiksek etkilesimli ve gelisime uygun oldugu
gosterilmistir. Bununla birlikte, Su ve digerleri (2023) tarafindan yapilan bir tarama ¢alismasinda,
erken cocukluk kodlama miifredatinda unplugged araclarin az sayida ¢alismada sistematik olarak
ele alindigl, cogunlukla kodlama robotlari ve ekranl aracglara odaklanildigi belirtilmistir. Bu
durum, unplugged araclarin potansiyel faydalarina ragmen, arastirma ve uygulamada yeterince
cesitlendirilmedigini gostermektedir. Levinson ve digerleri (2025) ise Arjantin’de yurittikleri
CAL-Scratchlr temelli ¢alismada, unplugged etkinliklerin 6grencilerin algoritmik disiinme
gelisimine onemli katki sundugunu, ancak bu etkinliklerin ancak yapilandiriimis bir 6gretim
baglaminda etkili olabildigini belirtmistir. Sonu¢ olarak, okul ©6ncesi kodlama egitiminde
kullanilan bilgisayarsiz araglar pedagojik olarak uygun ve gelisimsel ihtiyaglara yanit verir

nitelikte olsa da, bu araglarin sayisal gesitliligi ve sistematik kullanim diizeyleri hala sinirhdir.
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Arastirma ve uygulamalarda materyal cesitliliginin artirilmasi, cocuklarin farkh bilissel stillerine

hitap edecek ¢ok yonli 6grenme ortamlarinin gelistirilmesine katki saglayacaktir.

Erken c¢ocukluk déneminde kodlama egitimi arastirmalarinda kullanilan bilgisayarh
platformlar incelendiginde, Scratchlr’in en sik tercih edilen uygulama oldugu goériilmektedir. Bu
bulgu, Zurnaci ve Turan’in (2022) bulgulariyla értiismekte ve uluslararasi literatirle de gicla
bicimde desteklenmektedir. Bers (2018a), Scratchlr’in 5-7 yas grubu cocuklar icin gelistirilmis,
Ucretsiz ve ekran tabanli bir uygulama oldugunu; bu ozelligiyle diinya genelinde erken yas
kodlama egitiminin en yaygin araglarindan biri haline geldigini belirtmistir. Glincel ¢alismalarda
da ScratchJrin kullanimina yénelik olumlu bulgular sirmektedir. Ozel (2023) tarafindan
yaratilen bir galismada, Scratch)r uygulamasini kullanan 52 okul 6ncesi cocugun uygulamaya
ylksek ilgi gosterdigi, yaratici etkinliklerde sirelerini verimli kullandigi ve uygulamanin
detaylarini kesfederek gercek hayatla iliskilendirme egiliminde olduklari saptanmistir. Law ve
digerleride (2023) Scratchlr’'in, gorsel simge temelli bloklariyla kiiglik yastaki cocuklarin
programlama ilkelerini kavramasina uygun, gelisimsel olarak destekleyici bir yapi sundugunu
ortaya koymus ve uygulamanin 6grenme modillerini zenginlestirme potansiyelini vurgulamistir.
Ancak bazi calismalar, Scratchlr’in yaygin kullanilmasina ragmen tek basina yeterli olmadigini ve
ogrenme ciktilarinin 6gretim stratejilerine bagh olarak degistigini ortaya koymaktadir. Blake-
West ve Bers (2023), uygulamanin "diistk giris — ylksek tavan" tasarim felsefesiyle her yastan
kullaniciya agik oldugunu belirtmekle birlikte, en etkili sonuglarin yapilandiriimis mifredat ve
ogretmen rehberligi ile elde edildigini vurgulamislardir. Sullivan ve Bers (2019) ise, ScratchJr’in
kullaniminin ABD’de eyalet bazinda bilgisayar bilimi standartlarinin varligina goére farklihk
gosterdigini; bu standartlarin bulundugu eyaletlerde uygulamanin daha uzun sireli ve tekrarli
kullanildigini rapor etmis, yani basariya ulasmanin yalnizca uygulama secimine degil, kurumsal
yapi ve 6gretmen yeterligine de bagh oldugunu gostermistir. Sonug olarak, ScratchJr’in, erken
cocukluk kodlama egitimi icin pedagojik olarak uygun, erisilebilir ve yaygin kullanimi olan bir
platform oldugu ulusal ve uluslararasi arastirmalarla dogrulanmaktadir. Ancak bu platformun
etkinligi, 6gretim sirecinin niteligi, mifredat destegi ve 6gretmen uygulamalari gibi baglamsal
faktorlerle dogrudan iliskili olup, bu yonleri gliclendirecek arastirma ve uygulamalara ihtiyag

devam etmektedir.

Yapilan analizler dogrultusunda, erken ¢ocukluk doneminde kodlama egitiminde hem
bilgisayarli hem de bilgisayarsiz robotik araglarin kullanildigi, toplamda 9’ar farkli robot tiirline
yer verildigi belirlenmistir. Bilgisayarsiz araglar arasinda en ¢ok Bee-Bot, bilgisayarli olanlarda ise

Blue-Bot 6ne ¢ikmaktadir. Bu bulgular, Zurnaci ve Turan’in (2022) bulgulariyla 6rtismekte olup,
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uluslararasi literatiirde de genis 6l¢lide desteklenmektedir. Papadakis ve Kalogiannakis (2022),
Bee-Bot kullaniminin ¢ocuklarin bilissel becerileri, dzellikle de BID alaninda anlamli gelismeler
sagladigini gostermistir. Angeli ve Valanides (2020) tarafindan yapilan baska bir calismada, Bee-
Bot robotu ile yapilan etkinliklerin ¢ocuklarin hata ayiklama, problem ¢6zme ve algoritmik
distinme gibi bilgi islemsel becerileri etkili bicimde destekledigi bulunmugstur. Ayni ¢alismada,
farkh cinsiyet gruplarinin da robotik etkinliklere farkh bigimlerde tepki verdigi belirlenmistir.
Blue-Bot kullanimina dair arastirmalar da bu robotun sadece programlama degil, ayni zamanda
gorsellestirme, grup calismasi ve tekrar eden komut yapilarini kavrama gibi alanlarda cocuklara
destek sagladigini ortaya koymustur. Samuelsson (2022), kiltlrel miras temali bir projede Blue-
Bot'un hikaye anlatimi ve fiziksel tasarimla birlestirilerek programlama siirecine entegre
edildigini ve bu yolla c¢ocuklarin hem dijital hem de anlati temelli beceriler kazandigini
belirtmistir. Bununla birlikte, bazi calismalar robotik araglarin gesitliligi konusunda sinirliliklari
vurgulamaktadir. Bee-Bot ve Blue-Bot'un 6zellikle gorme engelli cocuklarla yapilan etkinliklerde
yeterince esnek olmadigl, ancak fiziksel geri bildirim 6zellikleri sayesinde yine de o6gretici
olabildigi gorilmaustiir (van der Meulen ve digerleri., 2024). Hem Bee-Bot hem de Blue-Bot’un
erken cocukluk kodlama egitiminde yaygin, pedagojik olarak uygun ve gelisim diizeyine goére
tasarlanmis araclar oldugu gorilmektedir. Ancak arastirmalarda bu araclarin kullanim sikhigi
ylksek olsa da, toplam robot cesitliliginin sinirli kalmasi dikkat cekmektedir. Bu nedenle, farkh
bilissel ve sosyal gelisim diizeylerine hitap edebilecek sekilde robotik araglarin gesitlendirilmesi,

O0grenme ortamlarinin zenginlestirilmesi agisindan 6nem arz etmektedir.

Erken cocukluk dénemi kodlama egitimine yonelik makalelerin degisken analizine
bakildiginda, BiD becerileri, kodlama becerileri ve bilissel becerilerin en sik incelenen (i¢ degisken
olarak 6ne ciktig gorilmektedir. Bu bulgu, ulusal literatlirdeki gozlemlerle 6rtiismekte ve
uluslararasi arastirmalar tarafindan da glicli bicimde desteklenmektedir. Gao ve digerleri (2023)
tarafindan yiritilen bir calismada, okul &ncesi cocuklarin BID becerilerinin kodlama
performanslari ve bilissel diizenleme kapasiteleriyle anlamli diizeyde iliskili oldugu, BiD’in hem
dogrudan hem de dolayli yoldan bilissel gelisimi etkiledigi gosterilmistir. Benzer sekilde, Metin
ve digerleri (2024) tarafindan gelistirilen dijital hikdye temelli bir egitim programinda, 5 yasindaki
cocuklarin BID ve kodlama becerilerinde anlamli diizeyde gelisim kaydedildigi; ayrica bu iki
becerinin birbiriyle yiksek korelasyon gosterdigi bulunmustur. Sulistyaningtyas ve digerleri
(2020) tarafindan yapilan bir derleme calismasinda da kodlama egitiminin bilissel, sosyal,
duygusal, dilsel ve yiritilcu islevler (6rnegin planlama ve gérev tamamlama) gibi ¢oklu gelisim

alanlarini destekledigi bildirilmis; bu da alanda kullanilan degisken cesitliliginin pedagojik olarak

456 Sinirsiz Egitim ve Arastirma Dergisi, 10 (2), 389 - 475



(%727 Okul Oncesi Kodlama Egitimi ve Bilgi islemsel Disiinme Uzerine...

Aysin Gaye USTUN, Hulya GULAY OGELMAN

zengin bir yapi sundugunu gostermektedir. BID’in baskin degisken olarak ele alinmasi, alandaki
pedagojik oncelikler ile dogrudan ortismektedir. Ancak Zeng ve digerleri (2023), sistematik
incelemelerinde BiD’i yalnizca kavramsal diizeyde degil, ayni zamanda uygulama (pratikler) ve
tutum (perspektif) diizeyinde de analiz etmenin 6nemine dikkat ¢ekmis ve ¢ok yonli
degerlendirme c¢agrisinda bulunmustur. Kodlama egitimi arastirmalarinda en sik incelenen
degiskenlerin BiD, kodlama ve bilissel beceriler olmasi, konunun dogasiyla biitiinlesik bir yapiya
isaret etmekte; ancak arastirmalarin sosyal, duygusal, motivasyonel, dilsel ve cevresel faktorleri
de icerecek sekilde genisletilmesi, kodlama egitiminin ¢ok boyutlu etkilerini daha kapsayici

bicimde degerlendirmek acisindan 6nemlidir.

Okul 6ncesi doneme yonelik kodlama egitimi arastirmalari konu baslklari agisindan
dikkat ceken bir gesitlilik sunmaktadir. incelenen makalelerde 13 farkli tema belirlenmis olup, ilk
sirada cocuklara yonelik oyun temelli, STEAM uygulamali, dijital arag destekli, egitsel robot ve
kodlama oyuncaklari gibi cesitli tekniklerle yiritilen uygulamali egitimlerin etkisi ele alinmistir.
Bu tiir etkinliklerin 6zellikle BiD ve algoritmik becerilerin gelisimine katki sundugu birgcok
calismayla desteklenmektedir. Critten ve digerleri (2022) tarafindan yiritlilen deneysel bir
calismada, cocuklarin Bee-Bot robotlariyla basit algoritmalar olusturma, hata ayiklama ve rotalar
planlama gibi becerileri kazandiklari; ancak etkinlik siirecinde ozellikle 6zel gereksinimli
gocuklarin bireysel destege daha fazla ihtiya¢ duydugu saptanmistir. Bu gesitlilige benzer
bicimde, Papadakis (2020) kodlama egitimine yonelik dijital oyun, uygulama ve mobil araglarin
pedagojik uygunlugunu inceledigi ¢alismasinda, uygulama temelli araglarin 6zellikle 4-6 yas
grubu c¢ocuklar icin motivasyon artirici oldugunu belirtmis ve bu tiir etkinliklerin ¢ocuklarin
iletisim, is birligi ve yaratici diisiinme becerilerini destekledigini vurgulamistir. Konu basliklarinda
ikinci sirada yer alan derleme ve alan yazin taramasi ¢alismalari, alana iliskin genel yonelimleri,
kavramsal cerceveleri ve uygulama trendlerini belirlemesi agisindan 6nemlidir. Bakala ve
digerleri (2021), okul 6ncesi robotlarin bliyik oranda ticari kaynakli oldugunu, bu nedenle
maliyet ve uyarlanabilirlik agisindan sinirliliklar bulundugunu; ayrica etkinlik stireleri, icerikleri ve
Olgme degerlendirme yontemlerinde biylk gesitlilik oldugunu belirtmistir. Benzer sekilde, Zeng,
ve digerleri (2023) sistematik derlemelerinde BiD'in erken yaslarda ii¢ diizeyde (kavram,
uygulama, tutum) ele alinmasi gerektigini savunmus ve degerlendirme sireglerindeki
tutarsizliklara dikkat ¢ekmistir. Uclincii olarak, cocuklarin kodlama ve BID becerilerinin gesitli
degiskenlerle degerlendirilmesi ile 06gretmen adaylarinin bilgi ve tutumlarina yonelik
arastirmalar 6ne ¢ikmaktadir. Avci ve Deniz (2022), okul 6ncesi 6gretmenlerinin BiD’i genellikle

kodlama ve algoritma temelli dusindiklerini; ancak genis disipliner kapsami yeterince
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algilayamadiklarini ve egitimlerin bu farkindaligi artirdigini belirtmistir. Ayrica dijital hikaye
tabanl bir uygulamanin 6gretmen adaylarinin kodlama pedagojisine iliskin bilgi diizeylerini ve
Ozgivenlerini gelistirdigini godstermistir (Metin ve digerleri., 2024). Bununla birlikte, baz
calismalar konu gesitliligi agisindan hala sinirh alanlara odaklanildigini ve 6zellikle duyussal,
kiltlrel, dilsel cesitlilige dayali temalarin daha az yer buldugunu vurgulamaktadir. Levinson ve
digerleri (2025), c¢ok dilli cocuklarla yapilan BiD uygulamalarinda dilsel gecmisin algoritmik
disiinme becerilerini etkiledigini saptamis ve dilsel cesitlilige daha fazla odaklaniimasi
gerektigini belirtmistir. Erken ¢cocukluk déneminde kodlama egitimine ydnelik ¢alismalar konu
basliklari acisindan zengin bir yelpazeye sahip olup; uygulama, degerlendirme, 6gretmen
yeterligi, teknoloji kullanimi ve pedagojik icerik gelistirme gibi ¢esitli eksenlerde ele alinmaktadir.
Ancak daha kapsayici ve ¢oklu degisken iceren yaklasimlarin gelistirilmesi, 6zellikle kultlrel ve
duyussal boyutlarda ¢esitliligin  artirlmasi, alandaki derinligi ve etkililigi daha da

zenginlestirecektir.

incelenen makalelerdeki ©neriler, dgretmenler, egitim politikalari, arag-geregler,
arastirma yontem ve teknikleri ile anne-babalar olmak lzere bes temel baslikta toplanmaktadir.
Ozellikle énerilerin biyiik cogunlugunun 6gretmenlere ve arastirma ydntemlerine odaklandig
gorilmektedir. Bu durum, uluslararasi literatirle blyik olclide ortiismektedir. Levinson ve
digerleri (2025), Arjantin’de uygulanan CAL-Scratch)r mifredatina iliskin arastirmalarinda,
dgretmenlerin kodlama ve BIiD konusunda daha fazla mesleki gelisim firsatina ihtiyac
duyduklarini belirtmis; bu kapsamda programin basarisinin 6gretmen egitimine dayandigini
vurgulamiglardir. Erken c¢ocuklukta kodlama egitiminin ¢ok boyutlu etkilerini daha iyi
anlayabilmek icin yontem cesitliliginin artirilmasi gerektigini, ozellikle boylamsal ve tasarim
temelli calismalarin eksikligine dikkat cekilmistir (Basaran ve digerleri., 2024). Egitim politikalari
baglaminda, Bers ve digerleri (2019), ispanya'da yiiriittiikleri “Coding as a Playground”
projesinde kodlama ve robotik egitiminin erken ¢cocukluk mifredatina entegre edilmesinin hem
pedagojik hem de yapisal diizeyde reformlar gerektirdigini belirtmis ve politika yapicilarin bu
slireci destekleyecek stratejiler gelistirmesi gerektigini savunmuslardir. Aracg-gereclerle ilgili
olarak, Papadakis ve Kalogiannakis (2022), erken ¢ocuklukta kodlama egitiminde kullanilan dijital
ve fiziksel materyallerin agik erisimli, dlisiik maliyetli ve pedagojik olarak uyarlanabilir olmasi
gerektigini belirtmistir. Ozellikle KIBO gibi araglarin yasa uygunlugu sayesinde etkili sonuglar
verdigini vurgulamislardir (Papadakis & Kalogiannakis, 2022). Anne-babalara yonelik 6neriler ise
cocuklarin ev ortaminda da desteklenmesi gerekliligine isaret etmektedir. Ebeveynlerin erken

cocukluk gelisimini destekleyen topluluk programlarindan daha fazla faydalanabilmeleri igin
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bilgilendirme, dil erisimi ve iletisim siireclerinin glclendirilmesi gerektigi belirtiimektedir
(Partain ve digerleri., 2019). incelenen 6nerilerin 6gretmen egitimi, mifredat entegrasyonu,
materyal ¢esitliligi, arastirma yaklasimi ve ebeveyn katilimi gibi cok boyutlu unsurlari kapsamasi,
hem ulusal hem uluslararasi dilizeyde vydritiilen arastirmalardaki bulgularla tutarlidir. Bu
cesitlilik, erken gocuklukta kodlama egitiminin yalnizca teknik degil, ayni zamanda pedagojik,

toplumsal ve yapisal yonleriyle ele alinmasinin dnemini vurgulamaktadir.

Okul éncesi dénemde kodlama egitimi ve BID temali olan 2013-2023 vyillari arasinda
yayinlanmis 70 uluslararasi makalenin incelendigi bu arastirmanin genel olarak bulgulari,
arastirmalarin son yillarda hiz kazandigini ve farkli 6érneklem gruplarinin yer aldigi, arastirma
yontem ve tekniklerinin, degiskenlerin, konu basliklarinin ve bu baglamda bulgular ve 6nerilerin
cesitlilik gosterdigini ortaya koymaktadir. Bu noktada okul oncesi donem kodlama egitimi
calismalarinin farkh degiskenler, kiltarler, katiimcilar ve 6lgme araglari dogrultusunda

devamhliginin 6nem tasidig soylenebilir.
6. Sinirhliklar

Bu ¢alisma, 2013—-2023 yillari arasinda yalnizca 0—6 yas araligindaki okul 6ncesi cocuklar,
okul 6ncesi 6gretmenleri, okul 6ncesi 6gretmen adaylari ya da okul 6ncesi donemde ¢ocugu
bulunan ebeveynlerle yiritilen arastirmalari kapsamaktadir. Bu yoniyle calisma, katilimci
grubu bakimindan belirli bir yas ve mesleki odakla sinirlidir. Ayrica, yalnizca ERIC, ScienceDirect,
Scopus ve WoS veri tabanlarinda yer alan galismalar incelemeye dahil edilmistir. Calismaya
yalnizca ingilizce yazilmig, tam metin erisimi olan ve acik erigsimli makaleler dahil edilmistir. Bu
kapsamda farkl dillerde yayimlanmis, erisim kisiti bulunan ya da yalnizca 6zetine ulasilabilen
calismalar degerlendirme disi birakilmistir. Ayrica kitap bolumleri, tezler, bildiri 6zetleri ve
derleme disindaki tiirdeki yayinlar da kapsam disinda tutulmustur. inceleme kapsaminda sadece
makalelere yer verilmis olup, yeterli yontemsel bilgi icermeyen bazi calismalar da disarda
birakilmistir. Ek olarak, calismada vyalnizca arastirmacilarin belirledigi anahtar kelimeler
aracihgiyla ulasilan yayinlar degerlendirilmistir; bu da konuya iliskin literatlirin tamamina

ulasma olasiligini kisitlamis olabilir.
7. Oneriler

Okul 6ncesi désnemde kodlama egitimi ve BiD temali olan, uluslararasi veri tabanlarinda
taranan 70 makalenin gesitli kriterler dogrultusunda incelendigi bu ¢alismanin sonuglari ve
sinirhhiklarn dogrultusunda su éneriler getirilebilir. Oncelikle bu ¢alisma, 2013-2023 tarihleri

arasinda uluslararasi veri tabanlarinda yayinlanmis 70 makale ile sinirhdir. Konu ile ilgili sonraki
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calismalarda, farkli yil araliklar, indeksler, makalelerin yani sira tezler, bildiriler gibi farkl
degiskenlerden yararlanilabilir. Bu gcalisma, uluslararasi veri tabanlarindaki makalelerle sinirhdir.
Sonraki calismalarda, Tirkiye’de ve yurt disinda yapilan calismalar karsilastirilabilir. Arastirma,
okul 6ncesi donemdeki makalelerle sinirhdir. Geleceklteki ¢alismalarda, farkli yas gruplarindaki
¢alismalar incelenebilir. Okul 6ncesi ve diger kademelerdeki arastirmalar karsilastirilabilir. Konu
ile ilgili yapilacak arastirmalarda nitel ve nicel calismalarin yani sira karma desende calismalar
tercih edilebilir. Bulgular dogrultusunda, nicel arastirma yaklasimina iliskin arastirma
desenlerinde gesitlilik saglanabilir. Niceldeki farkli arastirma desenleri, ¢alismalarin igerigini ve
dolayisiyla bulgulari cesitlendirebilir. Okul 6ncesi donem cocuklarinin kodlama becerilerine
yonelik boylamsal calismalar arttirilabilir. Boylamsal ¢alismalarla kodlama becerilerinin gelisimi,
verilen egitimlerin etkisi gibi bircok konuda uzun sireli takip yapilabilecektir. Okul 6ncesi
donemde vyasi daha kiglik olan cocuklarla yapilan robotik kodlama calismalarin sayisi
arttirilabilir. Kodlama egitimi ile ilgili calismalarda basit rastgele 6rnekleme gibi 6rnekleme
cesitleri daha sik kullanilabilir. Okul 6ncesi donemde kodlama egitimine yonelik arastirmalarda
cok sayida 6lgme aracindan yararlanilabilir. Nitekim 6lgme araglarinin ¢ok sayida olmasi, farkli
degiskenlerin ele alinmasina imkan verebilecektir. Kiiglik ¢ocuklara yonelik kodlama egitimi
temali calismalar farkli degiskenler esliginde cesitlendirilebilir. Nitekim bulgular, kodlama
egitiminin farkh gelisim alanlarini destekleyebildigini ortaya koymaktadir. Kodlama egitimindeki
bilgisayarli ve bilgisayarsiz araglar gesitlendirilebilir. Motivasyon, egitim ortami ve materyallerin
secimi, miifredat gelistirme, okul 6ncesi ddnem ¢ocuklari, 5gretmenleri ve anne babalarinin BiD
becerilerinin bir arada degerlendirildigi konu basliklarindaki ¢alismalar arttirilabilir.
Ogretmenlere BID, kodlama, délgme degerlendirmeye yonelik profesyonel destek (egitim
programlari, kogluk modelleri vb.) verilebilir. Ulusal okul 6ncesi mifredatina, kiltlire uygun,
kodlama ve miihendislik becerilerine yonelik egitimler ve materyaller eklenebilir. Konu ile ilgili
egitim araclari ve icerikleri cesitli (acik erisimli, dislik maliyetli vb.), kapsayici, ¢ocuklarin
yaslarina ve bireysel ihtiyaclarina uygun olabilir. Anne babalara yonelik kodlama egitimleri

yapilabilir.
CIKAR CATISMASI BEYANI
Yazarlar bu ¢alismasinda herhangi bir sekilde ¢ikar ¢catismasi olmadigini beyan ederler.
ARASTIRMA VE YAYIN ETiGi BEYANI

Yazarlar bu ¢alismasinda arastirma ve yayin etigine uyuldugunu beyan ederler.
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Yazarlar bu ¢alismanin “Kavramsal Cerceve, Arastirma, Veri Analizi ve Yazilim,
Kaynaklari Toplama, Yazi Taslagi, Gorsellestirme,” kisminin Dr. Ogr. Uyesi Aysin Gaye USTUN,
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