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In the literature, it is possible to come across studies on the determination
of research trends in programming education. However, based on the
articles published in the journals scanned by Web of Science in the
literature, no studies were found in which the trends towards programming
education were discussed without time limit. Considering the important
contributions of the journals scanned by Web of Science to the literature,
it is thought that determining the trends in these journals can make
significant contributions to the literature. Therefore, in this study, it is
aimed to determine the research trends in articles on programming
education published in journals scanned by Web of Science. Based on the
articles published in the journals indexed in the Web of Science database,
the bibliometric analysis approach was used to determine the trends in
programming education in the field of educational technology in the
world. A data group consisting of 3234 publications in total was obtained
as a result of filtering using the "Education, Educational Research" and
"Document Types" filters, using the "Article”, "Early Access" and
"Review Article" options from the "Research Areas" preferences. The
obtained data were analyzed using VVosviewer application. As a result of
the analyzes, the following conclusions were reached: There has been a
significant increase in both the number of articles related to programming
education and the number of citations received by these articles after 2005.
It has been seen that the concepts of programming, computer thinking
(computational thinking?), education and computer science education are
often discussed in the studies on programming education..

Introduction

It is possible to say that the programming process is a problem-solving process in general.
Because this process basically covers the stages of digitizing the problem first to solve a real-
life problem, determining the solution path to solve this problem in the next stage, producing
an algorithm by digitizing the solution, and finally coding the algorithm. It is aimed to get more
accurate and faster results through the resulting code. Yiikseltiirk ve Altiok (2018) state that
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this process is a process that includes the relationship between hardware and software, the
algorithm, the main structures of programming languages such as conditional expressions and
loops. It is possible to say that the growth experienced in the programming sector in recent
years has caused this sector to become a leading and strategic sector all over the world. In this
context, it is possible to say that the interest in educational institutions that focus on
programming education, such as computer engineering, computer programming, artificial
intelligence engineering, is increasing. According to Giilbahar and Kalelioglu (2018), having
programming skills has become one of the important skills today.

With programming education, it is not only aimed to train programmers. However, in addition
to this, it is aimed to develop many psychometric characteristics of students such as problem
solving, computational thinking, algorithmic thinking, critical thinking (Korkmaz & Ugur
Erdogmus, 2019). Catlak and colleagues (2015) emphasize that students' high-level thinking
abilities such as problem solving, collaborative learning, original thinking, and critical thinking
can be developed through programming education. Taylor, Harlow and Forret (2010)
emphasize that individuals complex math problems solving, results-oriented problem-solving
skills, the development of a collaborative, systematic and emphasizes that plays an important
role in the development of creative thinking skills with programming training. Taylor, Harlow,
and Forret (2010) state that programming education plays an important role in the development
of individuals' ability to solve complex mathematical problems and their collaborative,
systematic and creative thinking skills. In the literature, it is emphasized that in order to be
successful in computer programming, individuals should have high-level thinking skills such
as problem solving, logical and mathematical thinking, critical thinking, and creative thinking
(Korkmaz & Altun, 2014a; Fang, 2012; Korkmaz, 2012; Lau &Yuen, 2011; Wang, Geng, Jiang
& Liu, 2012). According to Korkmaz (2019), it would not be wrong to say that skills such as
critical thinking, problem solving and logical-mathematical thinking, computational thinking
(Korkmaz, Cakir & Ozden, 2017) and creative thinking are very important skills for
programming education. On the other hand, it can be said that one of the ways to develop these
higher-order thinking skills of individuals is to give computer programming training (Korkmaz,
2019, Erdogmus, Coban, Korkmaz & Ozden, 2021). In this context, it is possible that it would
be wrong to perceive programming education as only a vocational education, and that it could
be an alternative way to provide individuals with thinking skills throughout academic
education, just like in mathematics. Considering this situation, it is possible to say that
programming education cannot be limited to engineering or vocational education but should be
extended to all educational processes. It is possible to find a lot of research in the literature that
programming education should be reduced to younger ages whenever possible (Akcay, 2015;
Berland & Wilensky, 2015; Zhang, Yang, Luan, Yang, & Chua, 2014).

However, the fact that programming processes consist of abstract operations from beginning to
end causes difficulties in learning this process for early children (Korkmaz & Altun, 2014b;
Gomes & Mendes 2007; Tan, Ting & Ling, 2009). Programming is perceived by students as a
process that requires higher cognitive skills and therefore programming lessons are perceived
as one of the most difficult subjects (Fang 2012; Tan et. al., 2009; Milne & Rowe, 2002). It is
emphasized that learning programming creates a significant cognitive load on students (Garner,
2009) and because students think that computer programming is difficult to learn, they perceive
programming courses as one of the most difficult courses and as a result, they fail (Korkmaz,
2013; Nilsen & Larsen, 2011; Caspersen & Kolling 2009). Significant changes have been
experienced in programming environments, both in terms of technical developments in
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programming processes and changing needs, as well as solving the problems faced by children
at early ages in learning, and new approaches such as object-oriented programming, block
programming and modular programming have begun to be adopted. It is possible to find a lot
of evidence in the literature that these approaches make significant contributions to
programming teaching (Baz, 2018; Sirakaya, 2018; Yiinkiil, Durak, Cankaya & Misirli, 2017;
Zhang, Yang, Luan, Yang, & Chua, 2014).

In addition to the object-oriented programming, block programming and modular programming
approaches in programmatic education, it is seen that educational robots are frequently used in
recent days (Berland & Wilensky, 2015). As a matter of fact, in recent years, the literature has
focused on the usefulness of educational robot sets in programming education (Bers, Flannery,
Kazakoff & Sullivan, 2014; Chang, Lee, Chao & Cehn, 2010; Fridin, 2014). When the literature
is examined, it is seen that Lego Mindstorms Robot kits, Fischertechnik robot kits, mBot-
STEM Educational robot kit and Arduino robot Kits stand out (Oluk & Korkmaz, 2018). In
particular, educational robots were used in activities aimed at increasing the academic
achievement and attitudes of students such as programming, problem solving, computational
thinking, stem and logical-mathematical thinking skills (Kaya et al., 2020; Korkmaz et al.,
2019; Paucar-Curasma et al., 2022; Yang et al., 2022; Marzano & Zorzi, 2022). It is thought
that determining the roles of pedagogical approaches for educational robots will play an
important role in making the learning process progress correctly and making the educational
robot process meaningful (Tang, Tung, & Cheng, 2020). However, it is observed that
educational robot studies do not focus on pedagogical approaches and theoretical frameworks,
and the studies lack pedagogical approaches, and it is seen that there is a need for pedagogical
approaches and theoretical perspective in educational robot studies (Xia & Zhong, 2018;
Schina, Esteve-Gonzalez, & Usart, 2021; Atman Uslu, Oztiire Yavuz & Kogak Usluel, 2022).

As a result, it can be said that programming education can be used in different environments
and in different ways to contribute not only to professional development but also to the thinking
skills of younger students. The trends in the studies conducted in this direction in the literature
are important in terms of determining both the importance of programming education, the
purpose of programming education and the expected benefits. In the literature, it is possible to
come across studies on the determination of research trends in programming education.
However, based on the articles published in the journals scanned by Web of Science in the
literature, no studies were found in which the trends towards programming education were
discussed without time limit. Considering the important contributions of the journals scanned
by Web of Science to the literature, it is thought that determining the trends in these journals
can make significant contributions to the literature. Therefore, in this study, it is aimed to
determine the research trends in articles on programming education published in journals
indexed by Web of Science.

Research Question

What are the research trends in articles on programming education published in journals
indexed by Web of Science?

Jce Journal of Computer Education
Knowing is n

owing is not enough, you must be able to do it.

-43-



Trends in Journals Indexed in the Web of Science Database about ...0. Korkmaz, C. Erdogmus, O. Kili¢

Sub-questions

(1) What is the distribution of publications and citations of articles about programming
education published in journals indexed on the Web of Science site according to the
years?

(2) What are the concepts most discussed in the articles about programming education
published in the journals indexed on the Web of Science site?

(3) What is the citation distribution of articles about programming education published in
journals indexed on the Web of Science site according to journals?

(4) What is the citation distribution of articles about programming education published in
journals indexed on the Web of Science side according to countries?

Method

Research Model

Based on the articles published in the journals indexed in the Web of Science database, the
bibliometric analysis approach was used to determine the trends in programming education in
the field of educational technology in the world. Bibliometric analysis; the trends in research in
a particular field, the scientific size, impact and growth rate of researchers, publications, and
journals, etc. It is used as an experimental tool to analyze its characteristics and to consider its
intellectual status in the field (van Eck & Waltman, 2014).

Data Collection

In this study, 38894 results were obtained by entering the <“programming” + “education”>
search phrase into the “All Fields” selected search field of the WoS Core Database. A data
group consisting of 3234 publications in total was obtained as a result of filtering using the
"Education, Educational Research” and "Document Types" filters, using the "Article”, "Early
Access" and "Review Article" options from the "Research Areas" preferences. Since WoS, SCI-
EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI journals are
easily accessible, it has been decided to search for keywords through this database.

Data Analysis

In order to access the bibliometric data of 3234 publications as text documents, the steps
described in Figure 1 were applied. Each of the text documents obtained contains the author,
title, source, abstract, citation information and all other information about the article (journal
publication information) (Web of Science Core Collection Help, 2019).
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Click on "Export" button

Tab delimited file" option is selected.

G €

If the number of articles is more than 500, the previous step is repeated with 500 increments.

¢

"Full Record and Cited References" is selected under the "Record Content" option.

A4

Saved as a text document by clicking the "Export" button.

Figure 1. Web of Science bibliometric data recording process steps

The steps described in Figure 2 were applied to obtain the number of articles and the total
number of citations by year.

Click on the "Citation Report" link on the "Results" page.

A4

The screenshot of the "Times Cited and Publications Over Time" graphic on the "Citation Report" page
was taken separately as Publication and Citation.

Figure 2. Process steps to obtain article numbers and citation counts

The resulting text documents are visualized by Vosviewer version 1.6.13. During this
visualization.

Distribution of articles published on keywords and citations by years
The most used concepts with keywords

Journal citation analysis by keyword

Country citation analysis by keyword

Screenshots taken from the "Citation Report" page were used to show the distribution of the
articles by years. In order to reach the most used concepts with keywords, the following steps
were followed in the bibliometric visualization and analysis program Vosviewer application;

a) “Create” button is clicked.

b) “Create a map based on bibliographic data” is selected and “Next” button is pressed. c)
In the next window, "Read data from bibliographic database files" is selected and the
next step is taken.
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c) The file location of the text files containing the bibliometric information of the word is
specified in the field in the "Web of Science"” tab, and the next page is reached by
clicking the "Next" button.

d) The “Co-occurence” and “Author keywords” options are marked and the next step is
taken.

e) Without changing the values given by the application, proceed with the “Next” Button.

f) The desired image has been reached by selecting the "Yes" option in the question
window that appears.

After repeating the steps "a, b, ¢, and d" described above in order to analyze the journal citations
based on keywords, the "Citation™ and "Sources"” options are selected from the window that
appears, and the "f and g" steps described above followed sequentially. In order to analyze the
country citation by keyword, the preferences in the "e" step were replaced with the "Citation™
and "Countries" options, and the next steps were applied in the same way. In this way, the
necessary findings were obtained.

Findings

In this section, the findings obtained as a result of the analysis of the data obtained within the
scope of the research questions are included. The number of articles published and the
distribution of citations by years are shown in Chart 1 (or figure?).
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Chart 1 Number of articles published and number of citations by years

Chart 1 shows that while the number of articles and citations showed a horizontal trend between
1980 and 2005, they show an increasing trend after 2005. Likewise, the number of citations is
directly proportional to the number of articles.
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Most Used Concepts

Vosviewer Co-occurrence analysis was used to obtain a map of the most used concepts with
the help of text-based data obtained from the WoS system. During this analysis, “Author
Keywords” was chosen. The minimum number of occurrences of a keyword was set to 25. The
number of keywords to be selected is given as 40 by the program. The concept map created by
the VVosviewer program is given in Figure 3.
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Figure 3 Most used concepts map

As seen in Figure 3, the number of concepts included in the articles published with the key
phrase was found to be 40. These concepts have formed 5 separate clusters among themselves,
and the 1st cluster consists of 16 concepts, the 2nd cluster consists of 11 concepts, the 3rd
cluster consists of 5 concepts, the 4th cluster consists of 5 concepts and the last cluster consists
of 3 concepts. The most mentioned concept is “programming” (f=298), the second concept 1s
“computational thinking” (f=233), the third concept is “higher education” (f=100), the fourth
concept “education” (f=98), and the last concept was “computer science education” (f=85).
Accordingly, it can be said that the concepts of programming, computational thinking,
education, and computer science education are frequently discussed in studies on programming
education, and concepts such as pedagogical issues, stem, problem solving, educational robots,
motivation, are less frequently discussed. On the other hand, it can be said that the researches
are mostly done at the higher education level, and the studies conducted at the pre-school,
primary school and teacher training levels are very few.
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Citation Map in the Context of the Journal

Vosviewer Citation analysis was used to obtain the most citation maps with the help of text-
based data obtained from the WoS system. “Sources” was selected during this analysis. The
minimum number of documents of a source is set to 15. The minimum number of citations of
a source has been changed to 15. Thanks to the determined values, a total of 35 journals were
reached. The journal-citation map created by the VVosviewer program is given in Figure 4.
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Figure 4 Citation map between journals

In Figure 4, it is seen that there is an intense citation relationship between journals. The ranking
of the top 5 journals according to the number of citations among the journals: Computers &
Education (222 articles, 6896 citations), Computer Science Education (133 articles, 2062
citations), Education and Information Technologies (127 articles, 1089 citations), Informatics
in Education (101 articles), 756 citations), IEEE Transactions on Learning Technologies (40
articles, 665 citations). When we look at the journals published in this field in Turkey, the
Turkish Online Journal of Educational Technology is among the 44 journals in this field with
25 articles and 80 citations. According to these data, it can be said that Computers & Education,
Computer Science Education, Education and Information Technologies, Informatics in
Education, IEEE Transactions on Learning Technologies journals are the most cited sources.

Citation Map in Context of Country

Vosviewer Citation analysis was used to obtain the citation map in the context of the country
with the help of text-based data obtained from the WoS system. “Countries” was selected during
this analysis. The minimum number of documents of a country is set at 15. The minimum
number of citations of a country has been changed to 15. As a result of the determined values,
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a total of 38 countries were reached. The country-citation map created by the Vosviewer
program is given in Figure 5.
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Figure 5 Citation map between countries

As a result of VVosviewer cross-country citation analysis, a citation map was created among 38
countries. Ranking of the top 5 countries by number of citations: USA (1343 articles, 17583
citations), Taiwan (104 articles, 2388 citations), Spain (199 articles, 1728 citations), Canada
(231 articles, 1560 citations), China (133 articles, 1401 citations) citation). Considering the
number of publications and citations from Turkey in this field, it has been included in a total of
138 articles and 1081 citations. According to these data, it can be said that the USA, Taiwan,
Spain, Canada and China are the countries with the most citation exchange.

Discussion and Conclusion

After 2005, there has been a significant increase in both the number of articles on programming
education and the number of citations received by these articles. Especially in the last five years,
there has been a significant increase in both the articles and the number of citations related to
programming education. This situation can be interpreted as programming education has started
to attract significant attention in recent years. As a matter of fact, in a study conducted by
Sayginer and Tiizlin (2017), it was concluded that the importance given to programming
education by countries increased after 2010 and that there is a tendency in many countries to
provide these trainings at an early age. In the research conducted by Korkmaz and Ugur
Erdogmus (2019), in which the tendencies towards the theses in Turkey were examined, it was
emphasized that the interest in programming education was increasing. In the systematic
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analysis of the articles published between 2010 and 2015 by Kim and Lee (2016) to determine
the trends in programming and Science, Technology, Engineering, Art and Mathematics
(STEAM) education research, it was emphasized that the research on programming and
STEAM education is in an upward trend. Similarly, in a study conducted by Becker and Quille
(2019) to determine the trends in the papers presented at the SIGCSE technical symposium in
the last 50 years, it was emphasized that research on programming education showed an upward
trend in recent years. As a result, it can be said that this result reached within the scope of this
research is also consistent with the literature.

It has been determined that in studies on programming education, the concepts of programming,
computational thinking, education, and computer science education are frequently discussed,
and other than these concepts, concepts such as pedagogical issues, stem, problem solving,
educational robots, motivation, are less discussed. The fact that programming education is
widely considered within the scope of vocational education and that it is used very limitedly to
improve the thinking skills of students at early ages may have resulted in this result. On the
other hand, it has been determined that these researches are mostly done at the higher education
level, and the studies conducted at the pre-school, primary school and teacher training levels
are very few. When the trends towards the theses made in Turkey by Korkmaz and Ugur
Erdogmus (2019) are examined, it is concluded that the theses are concentrated at the secondary
school and university level. As a result, it can be suggested that necessary steps should be taken
to extend programming education not only within the scope of vocational education, but also
to all education levels in order to improve students' computational thinking skills.

When examined in the context of journals that accept articles on programming education, it has
been determined that Computers & Education, Computer Science Education, Education and
Information Technologies, Informatics in Education, IEEE Transactions on Learning
Technologies journals are the most cited sources. Considering that these journals accept articles
on computer science education and educational technology, are indexed in SCI and SSCI
indexes and have very high impact factors, it can be said that this result is normal.

In addition, as a result of the research, it has been determined that there are studies on
programming education in 38 countries in the world. Turkey is among these 38 countries, but
the USA, Taiwan, Spain, Canada and China are the countries with the most citation exchange.
When the trends towards the theses made in Turkey by Korkmaz and Ugur Erdogmus (2019)
are examined, it is concluded that only 4.4% of the theses made between 2008-2018 are related
to programming education, but this trend is low in Turkey. On the other hand, the fact that the
countries where the programming sector is the largest in the world economically are also the
same countries and the annual share of the USA in this sector exceeds one trillion dollars (Akin,
2021), which may have led to the fact that there are more studies on programming education in
these countries. In this context, it can be suggested that steps should be taken quickly to expand
programming education to all education levels in order to improve students' computational
thinking skills, increase interest in this sector, and train good programmers in order to ensure
that Turkey can get a sufficient share from this sector.

References

Akgay, A., (2015). Analyzing self-efficacy of programming skills in terms of problem solving
and inquiry skills. (Unpublished Master Thesis). Necmettin Erbakan University.
Institute of Educational Science.

Jce Journal of Computer Education
Knowing is not enough,

1gh, you must be able to do it.

-50-



Journal of Computer Education (JCE), 1(1);41-53, 30 June, 2022

Ak, O. (2021). Bilisim Sektorii ve Sektdriin Diinya Ekonomisine Etkisi [Informatics Sector
and Its Impact on the World Economy]. INOVAX, Issue 10.
https://www.ozgurakin.com.tr/medya-merkezi/inovax/?detay=Dbilisim-sektoru-ve-
sektorun-dunya-ekonomisine-etkisi--3762&sayi=10

Atman Uslu, N., Oztiire Yavuz, G., & Kogak Usluel, Y. (2022). A systematic review study on
educational  robotics and  robots. Interactive  Learning  Environments,
https://doi.org/10.1080/10494820.2021.2023890

Baz, F. (2018). A Comparative Analysis of Coding Software for Children. Current Research
in Education, 4 (1), 36-47.

Becker, B. A. & Quille, K. (2019). 50 Years of CS1 at SIGCSE: A Review of the Evolution of
Introductory Programming Education Research. SIGCSE '19, February 27—March 2,
2019, Minneapolis, MN, USA

Berland, M. & Wilensky, U. (2015). Comparing virtual and physical robotics environments for
supporting complex systems and computational thinking. Journal of Science Education
& Technology, 24(5), 628- 647.

Bers, M. U., Flannery, L., Kazakoff, E. R. & Sullivan, A. (2014). Computational thinking and
tinkering: Exploration of an early childhood robotics curriculum. Computer &
Education, 72 (2014), 145-157.

Caspersen, M.E. & Kolling M. (2009). STREAM: A first programming process. ACT
Transaction on Computing Education, 9,1-29.

Catlak, S., Tekdal, M. & Baz, F. C. (2015), Scratch Yazilimi Ile Programlama Ogretiminin
Durumu: Bir Dokiiman inceleme Caligmasi [Status of Teaching Programming with
Scratch Software: A Document Review Study], Journal of Instructional Technologies
& Teacher Education, 4(3), 13-25.

Chang, C.W., Lee, J.H., Chao, P.Y., Wang, C.Y. & Chen, G.D. (2010). Exploring the possibility
of using umanoid robots as instructional tools for teaching a second language in primary
school. Educational Technology & Society, 13 (2), 13-24.

Erdogmus, C., Coban, E., Korkmaz, O., Ozden, M.Y. (2021). Technological Formation Scale
for Teachers (TFS). Participatory Educational Research. 8(2), 260-278.
http://dx.doi.org/10.17275/per.21.39.8.2

Fridin, M. (2014). Storytelling by a kindergarten social assistive robot: A tool for constructive
learning in preschool education. Computers & Education, 70, 53-64.

Garner, S. (2009). Learning to program from Scratch. 9th IEEE Int. Conference on Advanced
Learning Technologies, 451-452, Doi: 10.1109/ICALT.2009.50.

Gomes, A. & Mendes, A., J. (2007). Learning to program-difficulties and solutions.
International Conference on Engineering Education, ICEE.

Giilbahar, Y. & Kalelioglu, F . (2018). Information and Communication Technologies and
Computer Science: The Process of Curriculum Development. Journal of National
Education, 47 (217), 5-23.

Kaya M., Korkmaz, O. & Cakir, R. (2020). The Effect of Gamified Robotics Activities on the
Problem Solving and the Computational Thinking Skills of the Secondary School
Students. Ege Journal of Education, 21(1), 54-70.

Kim, S-W & Lee, Y. 82016). The Analysis on Research Trends in Programming based STEAM
Education in Korea. Indian Journal of Science and Technology, 9(24), 1-11. DOI:
10.17485/ijst/2016/v9i24/96102

Korkmaz, O. & Altun, H. (2014a). A Validity and reliability study of the Learning Computer
Programming Attitude Scale (LeCoPAS). Mevlana International Journal of Education,
4(1): 30-43 http://dx.doi.org/10.13054/mije.13.73.4.1

Jce Journal of Computer Education
Knowing is n

owing is not enough, you must be able to do it.

-51-


https://www.ozgurakin.com.tr/medya-merkezi/inovax/?detay=bilisim-sektoru-ve-sektorun-dunya-ekonomisine-etkisi--3762&sayi=10
https://doi.org/10.1080/10494820.2021.2023890
http://dx.doi.org/10.17275/per.21.39.8.2 
http://dx.doi.org/10.13054/mije.13.73.4.1

Trends in Journals Indexed in the Web of Science Database about ...0. Korkmaz, C. Erdogmus, O. Kili¢

Korkmaz, O. & Altun, H. (2014b). A validity and reliability study of the Attitude Scale of
Computer Programming Learning (ASCOPL). Mevlana International Journal of
Education. 4(1):30-43.

Korkmaz, O. & Ugur Erdogmus, F. (2019). Programlama Ogretiminde Yonelimler [Trends in
programming teaching], in Programlama Ogretiminde Yaklagimlar [Approaches in
Teaching Programming], Ed. Korkmaz, O. Ankara: Nobel Pub.

Korkmaz, O. (2012). The Impact of Critical Thinking and Logical-Mathematical Intelligence
on Algorithmic Design Skills. Journal of Educational Computing Research, 46(2):173-
193. DOI: 10.2190/EC.46.2.d.

Korkmaz, O. (2013). Students’ Difficulties in and Opinions about Designing Algorithms
According to Different Instructional Applications. Energy Education Science and
Technology Part B: Social and Educational Studies, 5(1).209-218.

Korkmaz, O. (2019). Programlama Becerilerinin Olciilmesi [Measuring programming skills],
in Programlama Ogretiminde Yaklagimlar [Approaches in Teaching Programming],
Ed. Korkmaz, O. Ankara: Nobel Pub.

Korkmaz, O., Bahadir, A., Cakir, R., Erdogmus, F. U., & Cakir, E. (2019). Educational Robot
Sets with Science and Technology Course Basic Machinery of The Secondary School
7th Class Students’ Stem Skill Levels and The Effect of the Lesson Attitude. Educational
Technology Theory and Practice, 9(2), 372-391.

Korkmaz, O., Cakir, R., Ozden, M.Y. (2017). A validity and reliability study of the
Computational Thinking Scales (CTS). Computers in Human Behaviors. 72:558-5609.
(SSCI). https://doi.org/10.1016/j.chb.2017.01.005

Lau, WW.F. ve Yuen, A.H.K. (2011). Modelling programming performance: Beyond the
influence of learner characteristics. Computers ve Education, 57: 1202-1213.
doi:10.1016/j.compedu.2011.01.002

Marzano, G., & Zorzi, S. (2022, May). Autism and creativity: a social robotics application. in
society. mtegration. education. Proceedings of the International Scientific Conference,
Vol. 1, pp. 685-696.

Milne, I. & Rowe, G. (2002). Difficulties in Learning and Teaching Programming—Views of
Students and Tutors. Education and Information Technologies, 2002, 7(1): 55-66.

Nilsen H. & Larsen A. (2011) Using the personalized system of instruction in an introductory
programming course, NOKOBIT, 27-38. November 21-23.

Oluk, A. & Korkmaz, O. (2018). Bilisim teknolojileri Ogretmenlerinin egitsel robotlarin
kullanimina yonelik goriisleri [Opinions of information technology teachers on the use
of educational robots.]. In S. Dinger. (Ed), Degisen Diinyada Egitim [Education in a
Changing World] (ss.215-224). Ankara: Pegem Akademi Pub.

Paucar-Curasma, R., Villalba-Condori, K., Arias-Chavez, D., Le, N. T., Garcia-Tejada, G., &
Frango-Silveira, 1. (2022). Evaluation of Computational Thinking using four
educational robots with primary school students in Peru. Education in the Knowledge
Society (EKS), 23.

Sayginer, S., Tiiziin, H. (2017). The Education of Programming In Primary Level: A View
From Abroad And Domestic Perspective. Academic Information Conference.

Schina, D., Esteve-Gonzalez, V., & Usart, M. (2021). An overview of teacher training programs
in educational robotics: characteristics, best practices and recommendations. Education
and Information Technologies, 26(3), 2831-2852.

Sirakaya, M. (2018). Student Views on Coding Training. Ondokuz Mayis University Journal of
Education Faculty, 37 (2), 79-90.

Jce Journal of Computer Education
Knowing is not enough,

1gh, you must be able to do it.

-52-



Journal of Computer Education (JCE), 1(1);41-53, 30 June, 2022

Tan, P.H., Ting C.Y. & Ling, S.W. (2009). Learning Difficulties in Programming Courses:
Undergraduates’ Perspective and Perception. International Conference on Computer
Technology and Development, 42-46. DOI: 10.1109/ICCTD.2009.188

Tang, A. L., Tung, V. W. S., & Cheng, T. O. (2020). Dual roles of educational robotics in
management education: Pedagogical means and learning outcomes. Education and
Information Technologies, 25(2), 1271-1283.

Taylor, M., Harlow, A. & Forret, M. (2010), Using a Computer Programming Environment and
an Interactive Whiteboard To Investigate Some Mathematical Thinking, Procedia-
Social and Behavioral Sciences, 8, 561-570,

Van Eck, N. J.,, & Waltman, L. (2014). Visualizing bibliometric networks. (Y. Ding, R.
Rousseau, and D. Wolfram (Eds.), Measuring scholarly impact: Methods and practice
(285-320). Springer. https://doi.org/10.1007/978-3-319-10377-8 13.

Wang, Y., Li, H., Feng, Y., Jiang, Y. & Liu, Y. (2012). Assessment of programming language
learning based on peer code review model: Implementation and experience report.
Computers ve Education, 59: 412-422. doi:10.1016/j.compedu.2012.01.007.

Web of Science Core Collection Help. (n.d.). Retrieved October 06, 2022, from
https://images.webofknowledge.com/images/help/WOS/hp_full_record.html.

Xia, L., & Zhong, B. (2018). A systematic review on teaching and learning robotics content
knowledge in K-12. Computers & Education, 127, 267-282.

Yang, W., Ng, D. T. K., & Gao, H. (2022). Robot programming versus block play in early
childhood education: Effects on computational thinking, sequencing ability, and self-
regulation. British Journal of Educational Technology. 53(6), 1817-1841.

Yikseltirk, E., & Altiok, S. (2016). Pre-Service Information Technology Teachers
Perceptions about Using Scratch Tool in Teaching Programming. Mersin University
Journal of the Faculty of Education, 12(1), 39-52.

Yiinkiil, E., Durak, G., Cankaya, S. & Misirli, Z. (2017). The Effects of Scratch Software on
Students” Computational Thinking Skills. Necatibey Faculty of Education Electronic
Journal of Science and Mathematics Education, 11 (2), 502-517.

Zhang, H., Yang, Y., Luan, H., Yang, S., & Chua. (2014). Start from Scratch, In Proceedings
of the ACM International Conference on Multimedia, (187-196).

Jce Journal of Computer Education
Knowing is n

owing is not enough, you must be able to do it.

-53-


https://doi.org/10.1007/978-3-319-10377-8_13
https://images.webofknowledge.com/images/help/WOS/hp_full_record.html

