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Abstract

The aim of this research is to reveal the general trends in postgraduate studies in Tiirkiye in the
field of coding and robotics education and to guide new research and applications in the field.
For this purpose, 194 theses registered in the National Thesis Center Database were accessed
with the keywords "Coding", "Robotics", "Programing”, "Robotic Coding", "Coding
Education”, "Robotics Education" and "Programing Education" and these theses were
examined using the "Thesis Review Form". The content analysis method was used in the
research. The data accessed within the scope of content analysis were analyzed using descriptive
statistical methods (percentage and frequency) to be interpreted holistically. In the findings, it
was concluded that scientific research on coding and robotics education was mainly conducted
at the master’s level, there was an increase in the number of studies after 2012, most studies were
conducted in 2019, and the highest level of education was with secondary school students. The
most used technologies within the scope of the research are C Languages (C++, C#) in text-
based technologies, Scratch in block-based technologies, Edmodo in interactive technologies,
Tinkercad in graphics and design technology, and Lego Mindstorms EV3 in robot technologies.
When we look at the subjects that the results section of the examined studies focus on, it can be
seen that coding and robotics education has a positive effect on the academic achievement levels,
motivations, and collaborative working skills of the learners. When we look at the subjects that
the suggestions section focuses on, suggestions for the sample number/level,
activity/material/project development process are frequently encountered.
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In the age of information and technology, it will be useful to examine in which
direction technology, which has become one of the basic dimensions of education,
affects various dimensions to make sense of the concepts of education and technology.

Education and technology are basic requirements for facilitating human life.
Education enables people’s abilities to become more apparent and enables them to
become stronger, more creative, and constructive beings. On the other hand,
technology supports the knowledge and skills gained through education to be more
effective and efficient (Alkan, 2005).

Today, changing technology has brought innovations with it, and therefore, it
has become obligatory for today’s people to adapt to this change (Buyruk & Korkmaz,
2016). The increasingly rapid development of science and technology affects the field
of education as well as all fields, and from another point of view, developments in the
field of education also affect science and technology (Selvi & Yildirim, 2017). In
other words, there is a cyclical relationship between these concepts. According to
Karatag(2017), the most important investment made by countries is the society they
have raised. Countries with a better-educated labor force differ from countries at
equivalent levels in terms of economy and finance as well as other parameters. One
of the most important reasons for this difference is the importance these countries
attach to science, technology, and education (Selvi & Yildirim, 2017). Recently, to
adapt to this rapid development in science and technology, individuals need to acquire
skills such as innovative, critical and creative thinking, collaborative working,
communication, problem-solving, and research, which are defined as 21st-century
skills (Aydin, Saka, & Giizey, 2017). In today’s world, where the forms of production
have changed with the development of technologies, the use of teaching methods and
contents in the past is difficult to respond to the needs of the age.

In their study, Sayin and Seferoglu (2016) found that European countries have
integrated coding subjects into their education programs to improve students’
problem-solving (14 countries) and logical thinking (15 countries) skills. In addition,
it has been observed in studies that coding education starts at the primary school level
in many countries, and it is recommended that studies should be conducted in our
country to start this education at an early age (Sayginer & Tiiziin, 2017). When studies
in other countries on this subject are examined, for example, "algorithmic problem
solving and programing™ in Bulgaria, "programing, algorithm and robotics" in Spain,
"computational thinking and programing" in Belgium, "programing" in Estonia, and
"computing” concepts in England are the initiatives made on coding (Balanskat &
Engelhardt, 2014; cited in Sayin & Seferoglu, 2016).

There are similar efforts in the United States of America (USA). With the call of
"Everyone can learn coding" made by the USA President, studies such as "code.org"
and "coding hour" have started to be conducted in many other countries as well as in
the USA. In 2014, more than 60 million students in the USA performed coding
activities under the name of "Coding Hour" (Code.org, 2015a; cited in Sayin &
Seferoglu, 2016). In addition, "Code.org" created a coding and robotics curriculum
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and translated it into 34 different languages(Code.org, 2015b; cited in Saymn &
Seferoglu, 2016). "Coding Olympiads" are also organized to support students’ coding
education (USA Computing Olympiad, 2015; cited in Saymn & Seferoglu, 2016).
These olympiads, on the one hand, raise awareness about this subject, and on the other
hand, students’ skills such as problem-solving and creative thinking, which are
expected to be 21st-century skills, can be developed through coding.

In Europe and the United States, coding education is taught from an early
age through various organizations and courses. In Tirkiye, Ministry of Education
(MONE) updated the name of the "Information Technologies" course to "Information
Technologies and Software" in 2012, and it was included in the compulsory course
category in grades 5 and 6. Coding teaching is included in the course content in a
comprehensive manner. The Information Technologies and Software course is 72
hours in total, and coding instruction is included in 36 lesson hours (TTKB, 2018).

When some studies on coding and robotics education in Tiirkiye are analyzed,
it is seen that the use of robots for teaching purposes increases students’ motivation
toward the lesson, improves coding skills, and results in more meaningful and
permanent learning takes place (Ozdemir, Celik, & Oz, 2009). Ersoy et al. (2011)
stated that coding makes the education process more interesting, the activities carried
out by the students are better understood, and enables methods such as collaborative
learning. It has been observed that coding increases students’ scientific creativity and
science process skills (Cavas et al., 2012) and improves their motor skills as well as
their science and mathematics intelligence (Fidan & Yalgin,2012). On the other hand,
it is stated that creative thinking, algorithmic, and inter-conceptual skills develop in
early childhood (Cited in Saygili Yildirim, 2020).

These studies have made necessary contributions to the field. However, the
number of studies that reveal how these contributions are trending and evaluate the
results is quite low. Examining the studies conducted in this field
is important in terms of guiding future scientific studies, meeting the expectations of
schools and the business world, and reflecting the results of research on robotics and
coding applications on curricula and student readiness. Again, when the studies
conducted in the field are examined, it is seen that the content analysis studies
conducted in the field of robotics and coding education are
insufficient and the existing studies generally deal with articles and do not include
postgraduate studies sufficiently. For this reason, postgraduate theses in the field of
coding and robotics education in our country were examined. The research conducted
in the field of coding and robotics education was analyzed using the criteria in the
"Thesis Review Form" developed by the researcher.

With the generalizations to be obtained as a result of this study, answers to
questions such as "How are coding and robotics education provided in Tiirkiye, what
are the trends of the studies conducted, and what direction should be given to new
applications and studies in the light of the evaluations?" can be obtained, and
researchers who will conduct scientific studies will be able to close the gap between
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theory and practice. In addition, such studies conducted to determine research trends
can be used to guide future studies as well as to reveal the past situation.

Method

This study reveals and evaluate the current status of postgraduate studies in the
coding and robotics education literature in detail. Therefore, it is important to examine
the use of robotic coding in the field of education, methodological trends, and outputs.

First, document analysis was used as the data collection method in the research.
Document analysis collects, reviews, and analyzes various forms of written texts by
collecting, reviewing, and questioning various forms of written texts as the source of
the data handled within the scope of the research (Ekiz, 2015). In
the research conducted in this context, master’s and doctoral theses in the thesis
database of the higher education institution were determined as the data source for
document analysis. In the data analysis process of master’s and doctoral theses in the
fields of coding and robotics, the content analysis method was adopted. Content
analysis is defined as an analysis method in which the data obtained are summarized,
classified and interpreted (Weber, 1990). Based on this, it can be said that content
analysis is a method of analysis. In this study, Mayring's "Steps of Content Analysis"
table summarizing the analysis processes was used.

Sample

The study population consists of master’s and doctoral theses conducted in
postgraduate programs in Tirkiye in the fields of coding (programing) and robotics
education. At this stage of the study, sampling was not used. All theses written in the
field of coding, robotics, and programing education and available in full text in the
thesis database of the Council of Higher Education were included in the research. In
selecting theses, the search terms "coding", "robotics", "programing™ and "robotic
coding" were used in the most general search, and the subject area was limited to
education and training. As a result of keywords and filtering, the theses on the Council
of Higher Education (CoHE) thesis database were analyzed according to their titles,
abstracts, and departments. Then, to access the theses made especially in the field of
education, searches were made again according to thesis titles, keywords, and
abstracts with the search terms "coding education”, "robotics education” and
"programing education”. As a result of the searches, 194 master’s and doctoral theses

were found to be related to the study and included in the study.

Data Collection Tools

In this study, content analysis was used as the data collection method. In the first
stage of the content analysis process, the master’s and doctoral theses to be
examined were downloaded to the computer in pdf format from the Higher Education
Council National Thesis Center (CoHE Thesis) database.

First, the objectives were determined, the related literature review was
completed, and then the Thesis Review Form was developed by the researcher. To
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control the theses with the Thesis Review Form, numbers were given to each thesis
according to the CoHE Thesis numbers. The numbers given specifically to the theses
were kept in the computer environment and in the Microsoft Excel program, where
the theses were analyzed, with the same record number. These steps were taken to
control the examination of all theses. Subsequently, the  theses
were analyzed and necessary updates were made on the form. After receiving expert
opinion, the form was finalized, and a pilot study was conducted on a group of
theses that were assumed to represent the universe. Schreier (2012) stated that
"creating the perfect coding book is impossible for all researchers and pilot studies
should be conducted to test the coding tool". As a result, a total of 39 theses, 31
master's theses, and 8 doctoral theses, selected by a simple random method from 194
master’s and doctoral thesis studies to be examined, were examined and the Thesis
Review Form was tested. In line with the results of the pilot study, the categories in
the form were revised and subcategories were added to facilitate coding.

Data Analysis

Content analysis was used as a data analysis method in the process of analyzing
master’s and doctoral theses in the fields of coding and robotics. "Content analysis is
the classification and summarization of verbal or written data in terms of a specific
problem or purpose, the measurement of certain variables or concepts, and the
categorization of these data by scanning them to extract a certain meaning" (Tavsancil
& Aslan, 2001). The process of content analysis brings together similar data and
organizes them in a way that the reader can understand (Yildirim & Simsek,
2006). Itis stated that percentage and frequency tables are generally used in the
process of interpreting the data obtained at the end of the content analysis
process. (Biiyiikoztiirk et al., 2018). In the first part of the study, frequency and
percentage, which are descriptive statistical methods, were used because the entire
universe was reached, and the method included content analysis. "Frequency analysis,
in its simplest form, is to quantitatively reveal the frequency of occurrence of
recording units "'. According to the results of frequency analysis, classification can be
made depending on the frequency of occurrence of the coded units, and data can be
ranked in order of importance (Bilgin, 2006). The studies included in the
research were coded using the Thesis Review Form in Appendix 1. The data obtained
were analyzed using Excel software. The results are given in tables in the findings and
interpretations section with percentage (%) and frequency (f) from the descriptive
statistics type.

One of the important issues in content analysis is to ensure validity and
reliability between coders. Validity is the quality that ensures that the results obtained
from the study are accepted as correct (Krippendorff, 2004). According to Neuendorf
(2002), validity explains the extent to which the research covers the concept it wants
to measure. Bilgin (2006) explains the validity of content analysis as being consistent
between the objectives and the coding tool of the study. In this study, validity is
considered as face validity, content validity, and content validity.
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First, face validity was examined in the study. The data collection tool
developed by the researcher was first submitted to the expert opinion, and the form
was finalized according to the suggestions received. A pilot study was conducted with
some of the theses. As a result of the pilot study, the measurement tool was revised.

Second, the content validity of the study was checked. According to Neuendorf
(2002), content validity examines how representative the selected sample is of the
population. In this study, no sample selection was made, and all studies accessed in
line with the determined keywords and search criteria were included in the study.
Thus, since itis assumed that the entire population is included in the study, the
study has content validity.

Finally, the content validity of the data collection tool was checked. According
to Neuendorf (2002), the extent to which it covers all concepts related to the
phenomenon to be measured is examined with content validity. In this study, the data
collection tool was analyzed by field experts in accordance with the purpose of
the research and the extent to which the categories determined covered all
concepts. The data collection tool was updated according to the suggestions of the
experts.

The reliability dimension of the study was organized by the researcher. In the
definition of the concept of reliability, Kirk & Miller (1986) emphasized that the
repeated measurement remains the same, the measurement remains consistent despite
the passage of time, and the similarity of the measurements made in a given time
interval. Ghiglione (1978), on the other hand, believes that the reliability of the
content analysis method depends largely on the coding process. This means the
reliability of coders and coding categories. Coder reliability requires two or more
different coders to code the analyzed text similarly or one coder to code the analyzed
text in the same way at different times. The reliability of the categories depends on
their clear expression. Ambiguous categories are factors that reduce reliability (Cited
in Bilgin, 2006).

To measure the reliability between the coders, Neuendorf (2002) suggests that a
group that can represent the universe between 10% and 20% should be taken into
consideration. In this study, 39 theses representing approximately 20% of the master’s
and doctoral theses determined as the unit of analysis under the name of the pilot
study were examined. The sample (39 theses) taken in the pilot study was recoded by
the researcher after a certain period, and the compliance of the coding in the results
obtained with the previous one was found to be 90%. In addition, the theses included
in the pilot study were coded by a computer teacher and another expert who
completed his master's degree in the Department of Computer and Instructional
Technology Education. The consistency between the codes was calculated by Cohen's
Kappa coefficient. Again, Cohen's Kappa coefficient was adopted for the reliability
between the coders since all of the categories were in nominal scale. The reliability
between the coders in the pilot study was 89%. Kassarjian (1977) states that if the
Cohen's Kappa coefficient calculated is above 85%; Krippendorff (2004) and
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Neuendorf (2002) state that the study is reliable if it is above 80%. In this study,
Cohen's Kappa value was calculated as 89%, and accordingly, the study is
reliable. Finally, the Thesis Review Form was finalized according to the results of the
pilot study and inter-coder reliability calculations.

Results

The distribution of master’s and doctoral theses and dissertations on coding and
robotics education, which is one of the sub-objectives of the study, was examined
according to publication types. In this sub-heading, the publication types of 194 theses
included in the study were examined in detail, and the distribution of these theses is
given in Table 1.

Table 1
Distribution of Research on Coding and Robotics Education by Publication Type

Publication Type Frequenc (f) Percentage (%)
Master's Degree 162 84

PhD 32 16

Total 194 100

162 master's theses and 32 doctorate theses, totaling 194 master's and doctoral
theses, were examined inthe context of robotics and coding instruction. In this
respect, itis seenthat studies on coding and robotics educationare mainly
conducted at the master’s level.

The distribution of master’s and doctoral theses in the field of coding and
robotics education, which is one of the sub-objectives of the research, according
to years is given in Table 2.
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Table 2

Distribution of Research on Coding and Robotics Education by Years

Publication

Type Master's Degree PhD Total
Freq(l]ﬂ)ency Pe(z;:;nt F(r:(;q(uf()en Percent (%) Freq(L;)ency Percent (%)
Year of
Publication
2005 2 1,03 2 1,03
2006 3 1,55 3 1,55
2007 1 0,52 1 0,52
2009 3 1,55 1 0,52 4 2,06
2011 1 0,52 1 0,52
2012 3 1,55 1 0,52 4 2,06
2013 2 1,03 3 1,55 5 2,58
2014 6 3,09 1 0,52 7 3,61
2015 4 2,06 2 1,03 6 3,09
2016 10 5,15 3 1,55 13 6,70
2017 11 5,67 2 1,03 13 6,70
2018 25 12,89 4 2,06 29 14,95
2019 82 42,27 10 5,15 92 47,42
2020 9 4,64 5 2,58 14 7,22
Total 162 83,51 32 16,49 194 100

When the distribution of studies in the field of coding and robotics education by
years is examined, it is seen that there is an increase in the number of studies. In this
context, in 2019, when most studies were conducted, there was a similar increase in
master's and doctoral theses. While master's theses increased from 25 to 82 in one
year, doctoral theses increased from 4 to 10 in one year. However, it was
observed that there was one master’s thesis in 2007 and 2011. There were no doctoral
theses in 2005, 2006, 2007, and 2011. The highest rate of master’s and doctoral thesis
was 47.42% in 2019 and the lowest rate was 0.52% in 2007 and 2011.

If the study groups of the master’s and doctoral theses analyzed related to coding
and robatics education, which is one of the sub-objectives of the research, are students,
their distribution according to their education levels was examined and presented in
Table 3.
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Table 3

Distribution of Studies According to Education Levels

Education Level Frequency Percent
(U] (%)

Middle School 92 47,67
License 51 26,42
High School 22 11,40

Primary School 9 4,66
Pre-School 9 4,66
Associate

Degree 9 4,66
Postgraduate 1 0,52
Total 193 100

When Table 3 is analyzed, itis understood that most of the studies were
conducted at the secondary school level with 92 theses, 47%. The studies based on
secondary school students were followed by undergraduate students with 51 theses
(26.42%) and high school students with 22 theses (11.40%). The study group
education levels of the studies in the field of coding and robotics education consist of
graduate students with at least one thesis and 0,52% percentile. Graduate students are
followed by preschool, primary school, and associate degree students with nine theses

and 4,66% percentile.

The distribution of the technologies (text-based) used in master’s and doctoral
theses in the field of coding and robotics education, which is one of the sub-objectives
of the research, in terms of frequency of repetition was examined and is given in Table

4,
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Table 4

Distribution of Technologies (Text-Based) in Research in Terms of the Frequency of
Repetition

Technologies Used (Text Based) Frequency Percent
(® (%)
C Languages (C++, C#) 16 22,54
Arduino 11 15,49
Python 6 8,45
Small Basic 6 8,45
PHP 4 5,63
HTML 3 4,23
Javascript 3 4,23
Unity 3D 3 4,23
Visual Studio 3 4,23
MYSQL 2 2,82
Other 14 19,74
Total 71 100

According to the data in Table 4, the technologies (text-based) used in the studies
conducted in the field of coding and robotics education are mostly C Languages (C++,
C#) with 16 theses, 22,54%. C languages are followed by Arduino with 11 theses,
15,49%, and Python and Small Basic  with 6 theses, 8,45%
respectively. The technologies (text-based) used in the studies conducted in the field
of coding and robotics education are MYSQL with 2 theses, 2,82%. MYSQL is
followed by HTML, Javascript, Unity 3D, and Visual Studio with 3 theses, 4,23%
respectively. Apart from the discipline areas listed here, 14 theses, 19,74% of the
theses in the other category are text-based technologies such as Pascal, MPLAB,
JQuery, Notepad++, NetBeans IDE, Robotis Dream /Roboplus Task, Robot C for
Lego Mindstorms, Robomind, Brain Workshop, HackerCan, E-prime, Delphi, CSS
and I1C Progyer.

The distribution of the technologies (block-based) used in master’s and doctoral
theses in the field of coding and robotics education, which is one of the sub-objectives
of the research, was examined in terms of the frequency of repetition and is given in
Table 5.
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Table 5

Distribution of Technologies (Block-Based) Used in Research on Coding and
Robotics Education in Terms of Frequency of Repetition

Technologies Used (Block Based) Frequency Percent
® (%)
Scratch 56 45,16
Code.org 16 12,90
Makeblock 11 8,87
Scratch for Arduino 10 8,06
KODU Game Lab 6 4,84
Blockly 4 3,23
App Inventor 3 2,42
Alice 2 1,61
Flow Chart 2 1,61
ScratchJr 2 1,61
Other 12 9,72
Total 124 100

According to the data in Table 5, the technologies (block-based) used in
the studies conducted in the field of coding and robotics education are mostly Scratch
platform with 56 theses, 45,16%. Scratch platform is followed by Code.org with 16
theses, 12,90%, Makeblock with 11 theses, 8,87%, and Scratch for Arduino
with 10 theses, 8,06%. The technologies (block-based) used in the studies conducted
in the field of coding and robotics education are Flow Chart, Alice, and ScratchJr
platforms with 2 theses, 1,61% percentile. These platforms are followed by App
Inventor with 3 theses, 2,42% percentile, and Blockly with 4 theses, 3,23%
percentile. Apart from these discipline areas, there are text-based platforms such as
Kodable, Google Blockly, FlipBoom, Fcpro, CodeMonkey, Algo Digital platform,
Touch Develop, Thymio VPL, Starlogo TNG, OSMO Koding, Mind42, MATTix
LABoratory with 12 theses, 9.72% percentile.

The distribution of the technologies (Interactive Based) used in master’s and
doctoral theses in the field of coding and robotics education, which is one of the sub-
objectives of the research, in terms of frequency of repetition was examined and
presented in Table 6.
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Table 6

Distribution of Technologies (Interactive Technologies) Used in Research on Coding
and Robotics Education in Terms of Frequency of Repetition

Technologies Used Frequency Percent
(Interactive Technologies) [U) (%)
Edmodo 4 25
Classdojo 2 12,50
Kahoot 2 12,50
Other 8 50
Total 16 100

According to the data in Table 6, the technologies (interactive-based) used in
the studies conducted in the field of coding and robotics education are mostly the
Edmodo platform with four theses (25%). The Edmodo platformis followed by
Classdojo and Kahoot platforms with two theses, 12,50%. Apart from these
platforms, there are interactive-based platforms such as Google Hangouts, Google
Drive, Google Documents, Edpuzzle LMS, WordPress, w3schools, Snap!,
and Powtoong with eight theses, (50%).

The distribution of the technologies (Graphics and Design) used in master’s and
doctoral theses in the field of coding and robotics education, which is one of the sub-
objectives of the research, was examined in terms of the frequency of repetition and
is given in Table 7.

Table 7

Distribution of Technologies (Graphics and Design) Used in Research on Coding and
Robotics Education in Terms of Frequency of Repetition

Technologies Used Frequency Percent
(Graphics and Design) (U} (%)
Tinkercad 5 33,33
Adobe Flash 3 20

3D Printer Technology 2 13,34
Other 5 33,33
Total 15 100

According to the data in Table 7, the technologies (Graphics and Design) used
in the studies conducted in the field of coding and robotics education are mostly the
Tinkercad platform with five theses, 33,33%.. Tinkercad platform is followed by
Adobe Flash with three theses, 20%, and 3D Printer Technology with two theses,
13,34%. Apart from these platforms, there are other platforms such as Adobe



Investigation of Postgraduate Theses on Coding and Robotics Education in Tiirkiye 773

Captivate, Vyond, Camtasia, Articulate Storyline, Articulate Storyline, and Adobe
Photoshop with five theses, 33,33%.

The distribution of the technologies (Robot) used in master’s and doctoral theses
in the field of coding and robotics education, which is one of the sub-objectives of the
research, was examined in terms of the frequency of repetition and is given in Table
8.

Table 8

Distribution of Technologies (Robot) Used in Research on Coding and Robotics
Education in Terms of Frequency of Repetition

Technologies Used (Robot) Frequency Percent
(®) (%)
Lego Mindstorms EV3 15 30,61
Lego WeDo 7 14,29
mBot 7 14,29
IDEA (O-bot) 5 10,20
Lego Mindstorms NXT 5 10,20
Lego 4 8,16
Other 6 12,24
Total 49 100

According to the data in Table 8, the technologies (Robot) used in the studies
conducted in the field of coding and robotics education are mostly Lego Mindstorms
EV3 tool with 15 theses, 30,61%. Lego Mindstorms EV3 tool is followed by Lego
WeDo and mBot with 7 theses, 14,29%, IDEA (O-bot) and Lego Mindstorms NXT
with 5 theses, 10,20%, and Lego tools with 4 theses, 8,16%. Apart from these tools,
there are tools such as Edison Educational Robot, Doc Robotics, BeeBot, Matatalab,
Thymio ESL, and Robotis Dream with 6 theses, 12,24%.

The distribution of the master’s and doctoral theses examined on coding and
robotics education, which is one of the sub-objectives of the research, in terms of their
results on cognitive processes was examined and presented in Table 9.
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Table 9

Distribution of Results Related to Cognitive Processes Obtained in the Studies on

Coding and Robotics Education

Results for Cognitive Processes Frequency Percent
) (%)
Positive Directional Results
Academic Success 92 24,08
Problem Solving Skills 45 11,78
Creative Thinking Skills 28 7,33
Permanent Learning 27 7,07
Embodiment 26 6,81
Learning/Knowledge Transfer 22 5,76
Computational Thinking Skills 21 5,50
Algorithmic/Analytical Thinking 17 4,45
Critical Thinking Skills 11 2,88
Higher Level Thinking Skills 9 2,35
Individual Learning 8 2,09
Reflective Thinking Skills 4 1,05
Results with No Significant Difference
Academic Success 16 4,19
Problem Solving Skills 9 2,35
Algorithmic/Analytical Thinking 8 2,09
Computational Thinking Skills 6 1,57
Critical Thinking Skills 4 1,05
Permanent Learning 3 0,79
Creative Thinking Skills 3 0,79
Higher Level Thinking Skills 2 0,52
Individual Learning 1 0,26
Learning/Knowledge Transfer 1 0,26
Negative Directional Results
Algorithmic/Analytical thinking 4 1,05
Problem Solving Skills 4 1,05
Academic Success 3 0,79
Embodiment 3 0,79
Creative Thinking Skills 2 0,52
Higher Level Thinking Skills 1 0,26
Total 382 0,26
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When Table 9is examined, it is seen that coding and robotics
education mostly affects Academic Achievement with 92 theses, 24,08%, Problem-
Solving Skills with 45 theses, 11,78%, Creative Thinking Skills with 28 theses,
7,33%, 27 theses, with 7,07%, Permanent Learning, 26 theses, with 6,81%,
Embodiment, 22 theses, with 5,76%, Learning/Knowledge Transfer and 21 theses,
with 5,50%, Computational Thinking Skills were positively affected. It was
concluded that coding and  robotics  education negatively  affected
Algorithmic/Analytical Thinking and Problem Solving Skills with 4 theses, 1,05%,
Academic Achievement and Embodiment with 3 theses, 0,79%, Individual Learning
and Creative Thinking Skills with 2 theses, 0,52%, and finally Higher Order Thinking
Skills with 1 thesis, 0,26%. It was concluded that coding and robotics education had
no significant effect on Academic Achievement with 16 theses, 4,19%, Problem-
solving skills with 9 theses, 2,35%, Algorithmic/Analytical Thinking with 8 theses,
2,09% and Computational Thinking with 6 theses, 1,57%.In light of these findings,
it is seen that the results of the studies conducted in coding and robotics education on
cognitive processes are predominantly positive.

One of the sub-problems of the research, the distribution of master’s and doctoral
theses on coding and robotics education in terms of their results on
affective processes, was analyzed and presented in Table 10.

Table 10

Distribution of Results Related to Affective Processes Obtained in Research on Coding
and Robotics Education

Results for Affective Processes Frequency Percent (%)
®

Positive Directional Results

Motivation 56 27,86

Self-efficacy/self-confidence 49 24,38

Attitude 38 18,91

Satisfaction 23 11,44

Results with No Significant Difference

Attitude 15 7,46

Self-efficacy/self-confidence 8 3,98

Motivation 6 2,99

Negative Directional Results

Attitude 3 1,49

Motivation 2 1

Self-efficacy/self-confidence 1 0,49

Total 201 100
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When Table 10 is analyzed, it is concluded that coding and robotics education
positively affected Motivation with 56 theses, 27,86%, Self-Efficacy/Self-Confidence
with 49 theses, 24,38%, Attitude with 38 theses, 18,91% and Satisfaction with 23
theses, 11,44%. It was concluded that coding and robotics education negatively
affected Attitude with 3 theses, 1,49%, Motivation with 2 theses, 1%; and Self-
efficacy/Self-Confidence with 1 thesis, 0,49%. It was concluded that coding and
robotics education did not affect Attitude with 15 theses, 7,46%, Self-efficacy/Self-
Confidence with 8 theses, 3,98%, and Motivation with 6 theses, 2,99%.

The distribution of master’s and doctoral theses in the field of coding and
robotics education, which is one of the sub-problems of the research, was analyzed in
terms of their results on the learning environment and factors affecting learning and
is presented in Table 11.

Table 11

Distribution of Results Regarding the Learning Environment and Factors Affecting
Learning Obtained in Research on Coding and Robotics Education

Learning Environment and Factors Affecting Frequency Percent
Learning ) (%)
Positive Directional Results

Collaborative Work 35 15,09
Active Participation/Learning 28 12,07
Auvailability 20 8,62
Interaction 14 6,03
Time/Cost 6 2,59
Readiness Level 6 2,59
Gender 5 2,15
Infrastructure 1 0,43
Results with No Significant Difference

Gender 31 13,36
Readiness Level 8 3,46
Collaborative Work 5 2,15
Negative Directional Results

Infrastructure 28 12,07
Time/Cost 22 9,48
Auvailability 14 6,03
Readiness Level 6 2,59
Collaborative Work 2 0,86
Active Participation/Learning 1 0,43

Total 232 100
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Table 11 shows that coding and robotics education mostly positively affects
Collaborative Working with 35 theses, 15,09%, Active Participation/Learning with
28 theses, 12,07%, Usability with 20 theses, 8,62% and Interaction with 14
theses,6,03%. It was concluded that coding and robotics education negatively
affected Infrastructure with 28 theses , 12,07%, Usability with 14 theses, 6,03%,
Time/Cost with 22 theses, 9,48%, and Readiness with 6 theses, 2,59%. It was
concluded that coding and robotics education did not affect gender with 31 theses,
13,36%, Readiness with 8 theses, 3,46% and Collaborative Working with 5 theses,
2,15%.

The distribution of suggestions for research presented in master’s and doctoral
theses in the field of coding and robotics education, which is one of the sub-problems
of the research, was analyzed and presented in Table 12.

Table 12

Subject Distribution of Research on Coding and Robotics Education and Suggestions
to Researchers

Suggestions for Research Frequency (f) Percent (%)
Sample Number/Level 133 21,59
Variable Review 84 13,64
Subject/Scope 83 13,47
Programing Tool/Language 73 11,85
Education Area/Integration 70 11,36
Application Duration 58 9,42
Research/Study Method 43 6,98
Teaching Methods and Techniques 31 5,03
Data Collection Tools 28 4,55
Learning/Teaching Approach 7 1,14
Learning/Teaching Strategy 4 0,65
Data Analysis Techniques 2 0,32
Total 616 100

In Table 12, the suggestions for research presented by the master’s and doctoral
theses analyzed are grouped under 12 different categories. It was seen that the
suggestions for research presented in the studies included in the scope of the research
on coding and robotics education were mostly on Sample Number/Level with 133
theses, 21,59%. Sample Number/Level suggestions were followed by Variable
Analysis with 84 theses, 13,64%, Subject/Scope with 83 theses, 13,47%, Programing
Tool/Language with 73 theses, 11,85%, Education Field/Integration with 70 theses,
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11,36%, Implementation Period with 58 theses, 9,42%, Research/Study Method with
43 theses, 6,98% and Data Collection Tools with 28 theses, 4,55%.

One of the sub-problems of the study, the distribution of recommendations for
practice presented in master’s and doctoral theses in the field of coding and
robotics education, was analyzed and presented in Table 13.

Table 13

Subject Distribution Related to Suggestions Made to Practitioners of Research on
Coding and Robotics Education

Practical Recommendations Frequency Percent
(f) (%)
Activity/Material/Project Development 53 19,70
Providing Training/Seminar 49 18,22
Learning Environment/Process 48 17,84
Workshop/Technical Infrastructure Support 45 16,73
Curriculum/Curriculum Study 42 15,61
Prior Knowledge Level/Preparatory Work 22 8,18
Software Development/Update 10 3,72
Total 269 100

In Table 13, the practice recommendations presented by the master’s and
doctoral theses analyzed were grouped under 7 different categories. It was seen that
the suggestions for practice presented in the studies included in the scope of the
research on coding and robotics education were mostly on Activity/Material/Project
development with 53 theses, 19,70%. Activity/Material/Project development
suggestions were followed by 84 theses, 13,64% with Variable review, 49 theses,
18,22%  with  Training/Seminar, 48 theses, 17,84% with Learning
Environment/Process, 45 theses, 16,73% with Workshop/Technical infrastructure
support, 42 theses,15,61% with Curriculum/Curriculum study, 22 theses, 8,18% with
Prior knowledge level/Preparation study, and 10 theses, 3,72% with Software
development/Update.
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Discussion, Conclusion, and Suggestions

When the distribution of master’s and doctoral theses in the field of coding and
robotics education according to publication types is examined, it is seen that more
master's theses are conducted. The fact that there are more master’s thesis studies than
doctoral thesis studies can be explained by reasons such as the number of institutions
providing doctoral-level education is low, the number of students enrolled
in doctoral programs being less than in master’s programs, the selection of students
for doctoral programs is more comprehensive than master’s programs, and the
difficulty levels of the process between the programs are not the same.

Looking at the distribution of master’s and doctoral theses in the field of coding
and robotics education over the years, itis seenthat the number of studies has
increased gradually in recent years. The reason for this can be attributed to the
increasing importance given to this subject worldwide and the increase in the speeches
of business people who have a career in the field of technology, who direct the society
that everyone should learn programing (CNBC,2018).

Considering the distribution of master’s and doctoral theses in the field of coding
and robotics education according to the level of education, it can be interpreted that
coding and robotics education applications are developed for students between the
ages of 11 and 15. The reason why the secondary school education level is mostly
preferred as the sample group in the studies on coding and robotics education can be
explained by the fact that coding education is mainly given at the secondary school
level. In his study, Talan (2020) encountered a similar result to the results of this
research. Talan stated that most of the research was conducted at the secondary school
level (34.5%). He also mentioned that university students (19%) are also frequently
preferred samples. He stated that the least number of studies were conducted at
preschool (7%), high school (10.6%), and primary school (16.9%) levels.

When the distribution of the technologies used in master’s and doctoral theses
in the field of coding and robotics education in terms of the frequency of repetition
(block-based) is examined, it is seen that block-based technologies are generally used
more in the studies. This result supports the level of education. The education levels
ofthe theses related to master’s degrees and coding education examined in the context
of the study consisted of secondary school students at a rate of 47.67%. Block-
based technologies are technologies that are generally used at the secondary school
level. The most wused platform among block-based technologies was
Scratch. This result supports the literature. In the study conducted by Catlak, Tekdal,
and Baz (2015), as a result of the examination of 32 articles, many users stated that
the program was easy to understand and fun because the Scratch interface "is simple,
understandable and offers the opportunity to create projects without the need to write
code".

When the results of the studies on coding and robotics education cognitive
processes are examined, itis seenthat predominantly positive results are
obtained. The fact that the results obtained from academic achievement to 21st-
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century skills, from learning-knowledge transfer to permanent learning in the theses
examined are highly positive shows that coding and robotics education
makes great contributions to the education and learning processes of
students. This high rate of success, especially in academic achievement and the
development of problem-solving skills, and the fact that 21st-century skills are greatly
supported by these activities have an important effect on making coding and robotics
education an integral part of cultural courses today and in the future. The results of
the studies on coding and robotics education on affective processes were found to be
predominantly positive, similar to the results on cognitive processes. Among these
results, the fact that motivation and self-efficacy/self-confidence are most positively
affected by robotics and coding education shows that all students, regardless of age
group and level, are directed to the education process with positive emotions and
increase their feelings of competence toward the education and training process with
the outputs and products they obtain. Although the results of the research on coding
and robotics education regarding the factors affecting the learning environment and
learning are predominantly positive, it is noteworthy that no significant difference is
observed and some titles in negative categories are also noteworthy. Among the
positive results, cooperative working, active participation/learning, and
usability were found to be highly positively affected by coding and robotics
education. This is because coding and robotics activities are suitable for small groups,
large groups, and individual work. In direct proportion to this result, Yayla Eskici,
Mercan, and Hakverdi (2020) concluded in their study on robotics education that
projects carried out in groups both increase student motivation and positively affect
the learning environment by keeping group dynamics high. Simultaneously, the fact
that it is a practical education requires each student to actively participate in the
process. Itis seen that there is a high rate of gender among the results where no
significant difference is observed. This suggests that coding and robotics education
generally create positive results for both genders, regardless of male or female
students. In the analyzed study, it is seen that time/cost and infrastructure are found at
a high rate among the negative results. The reason for this is that the educational
materials, robots, and kits used in coding and robotics education are costly or the
environment where the education will be given is technically insufficient for these
technological devices.

In the recommendations of studies on coding and robotics education, it is
generally suggested that research should be conducted with a much larger population
or with much different sample groups. The reason for this is to generalize the
significant difference created by coding and robotics education on many variables
with more accurate results and to make a comparative observation among many
masses. Based on the same idea, researchers believe that different variables can be
examined and the subject and scope can be further expanded. Inthe practical
recommendations of the studies conducted in the field of coding and robotics
education, itis predominantly stated that the content of the education should be
improved, the duration of the education should be increased and the quality of the
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education should be increased, the learning environment/process should be revised,
and the technical infrastructure of the educational environment should support current
technologies. Based on the results obtained, the researchers first focused on the
content, quality, and duration of education in their practical suggestions. This is
because there is too much potential for process, audience, and educational outcome
diversification in the domains of robotics and coding instruction. The fact that there
are technological developments that can support all age levels and orientations shows
that there are many points that need to be investigated with different methods and
different instructional designs in the field.
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Bilgi ve teknoloji ¢aginda, egitimin temel boyutlarindan biri haline gelen
teknolojinin hangi yonde etkiledigi cesitli boyutlarda ele alinarak incelenmesi egitim
ve teknoloji kavramlarini anlamlandirmak agisindan yararh olacaktir.

Insan yasamimi kolaylastirmada egitim ve teknoloji temel gereksinimlerdendir.
Egitim, insanin dogustan kazandig1 yeteneklerin daha belirginlesmesine saglamakta
ve onun daha giiclii, yaratici1 ve yapici bir varlik olmasini saglamaktadir. Ote yandan
Teknoloji ise egitim yoluyla kazanilan bilgi ve becerilerin daha etkili ve verimli
olmasini desteklemektedir (Alkan, 2005).

Giiniimiizde degisen teknoloji beraberinde yenilikleri de getirmis ve dolayisiyla
glinimiiz insanlarinin bu degisime uyum saglamasini zorunlu hale getirmistir (Buyruk
ve Korkmaz, 2016). Bilim ve teknolojinin artan hizla gelisimi tiim alanlara oldugu
gibi egitim alanina da etkilemekle diger bir bakis agisiyla egitim alanindaki gelismeler
de bilimi ve teknolojiyi etkilemektedir (Selvi ve Yildirim, 2017). Yani bu kavramlar
arasinda dongiisel bir iligskinin varligindan s6z edilebilir. Karatag’a (2017) gore,
iilkelerin yaptig1 en dnemli yatirim yetistirmis oldugu toplumdur. Yetismis is giicii
daha iyi olan iilkeler, gerek ekonomi ve finans gerekse diger parametrelerde esdeger
diizeydeki iilkelere gore farklilik gdstermektedir. Yaratilan bu farkin en 6nemli
nedenleri arasinda bu iilkelerin bilime, teknolojiye ve egitime verdigi Onem
sOylenebilir (Selvi ve Yildirim, 2017). Son dénemlerde bilim ve teknolojideki bu hizli
gelisime uyum saglayabilmek i¢in bireylerin 21. Yiizy1l becerileri olarak tanimlanan
yenilikgi, elestirel ve yaratici diisiinme, is birligi ile ¢aligma, iletisim kurma, problem
¢Ozme ve arastirma yapma gibi becerileri edinmeleri gerekmektedir (Aydin, Saka ve
Giizey, 2017). Ciinkii gelisen teknolojiler ile birlikte iiretim bigimlerinin degisime
ugradigl giiniimiizde, ge¢miste yer alan Ogretim yoOntemlerinin ve igeriklerinin
kullanilmasi ¢agin gereksinimlerine cevap vermekte zorlanmaktadir.

Sayin ve Seferoglu (2016) yaptiklari arastirmada; Avrupa iilkeleri 6grencilerinin
problem ¢6zme (14 iilke) ve mantiksal diiglinme (15 {ilke) becerilerini gelistirmek
amaci ile kodlama konularmi egitim programlarina entegre etmislerdir. Ayrica,
kodlama egitiminin bir¢ok tilkede ilkokul diizeyinde basladig1 yapilan arastirmalarda
gozlenmekte olup iilkemizde de kiiciik yaslarda bu egitime baslanmasina yonelik
caligmalarin yapilmasi dnerilmektedir (Sayginer ve Tiiziin, 2017). Bu konuda diger
tilkelerdeki ¢aligmalar incelendiginde ornegin Bulgaristan’da “algoritmik problem
¢dzme ve programlama”, ispanya’da‘“programlama, algoritma ve robotik”, Belgika’da
“bilisimsel diisiince ve programlama”, Estonya’da “programlama”, ve Ingiltere’de
“computing” kavramlar1“ kodlama konusunda yapilan girisimlerdir (Balanskat ve
Engelhardt, 2014; Akt. Saym ve Seferoglu, 2016). Amerika Birlesik Devletleri’nde
ise benzer gabalar mevcuttur. ABD baskani tarafindan yapilan “Herkes kodlamay1
Ogrenebilir.”cagris1 ile “code.org” ve “kodlama saati” gibi ¢aligmalar ABD’de oldugu
gibi diger birgok iilkede yapilmaya baglanmistir. ABD’de 2014 yilinda 60 milyondan
fazla Ogrenci ile “Kodlama Saati” adi altinda kodlama etkinlikleri yapmistir
(Code.org, 2015a; Akt. Sayin ve Seferoglu, 2016). Ayrica “Code.org” kodlama ve
robotik 6gretim programint olusturulmus ve bu programi da 34 farkl dile ¢evirmistir
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(Code.org, 2015b; Akt. Sayin ve Seferoglu, 2016). Ogrencilerin kodlama egitimlerine
destek olmak amaciyla da “Kodlama Olimpiyatlari”diizenlenmektedir (USA
Computing Olympiad, 2015; Akt. Sayin ve Seferoglu, 2016). Bu olimpiyatlar ile bir
taraftan bu konu ile ilgili bir farkindalik yaratilirken, bir taraftan da 6grencilerin
kodlama ile 21. ylizy1l becerileri olarak beklenen problem ¢dzme ve yaratici diisiinme
gibi becerilerinin gelismesi saglanabilir.

Avrupa ve Amerika’da kodlama &gretimi, kiiciik yaslardan itibaren bu ve bunun
gibi c¢esitli organizasyonlar ve derslerle karsimiza ¢ikmaktadir. Tiirkiye’de MEB,
“Bilisim Teknolojileri” dersinin ismini 2012 yilinda “Bilisim Teknolojileri ve
Yazilim” seklinde giincellemis ve 5 ve 6. siniflarda zorunlu ders kategorisinde yer
almigtir. Ders igeriginin kodlama 6gretimi kapsamli bir sekilde yer almaktadir.
Bilisim Teknolojileri ve Yazilim dersi toplamda 72 saat olup 36 ders saatinde kodlama
ogretimi yer almaktadir (TTKB, 2018).

Kodlama ve robotik egitimi iizerine Tiirkiye’de yapilmis olan bazi arastirmalar
incelendiginde ise Ogretim amacli robot kullanimi &grencilerin derse karsi
motivasyonunu artirmakta, kodlama becerisini gelistirmekte ve daha anlamli ve kalici
ogrenme gerceklesmektedir (Ozdemir vd., 2009). Ersoy vd. (2011) ise kodlamanin,
egitim siirecini daha fazla ilgi c¢ekici hale getirdigi, 6grenciler tarafindan yapilan
etkinliklerin daha iyi anlasildigi ve isbirlikli 6grenme gibi yontemlere olanak
sagladig belirtilmektedir. Ogrencilerin bilimsel yaraticilik ve bilim siireci becerilerini
arttirdig1 (Cavas vd.,2012); motor becerilerinin yaninda fen ve matematik zekalarini
da gelistirdigi (Fidan ve Yal¢in, 2012) gdzlenmistir. Ote yandan yaratic1 diisiinme,
algoritmik ve kavramlar arasi iligki kurabilme becerilerinin erken ¢ocukluk
doneminde gelistigi belirtilmektedir (Akt. Saygili Yildirim, 2020).

Elbette yapilan bu ¢alismalar ile alana gerekli katkilar saglanmistir. Ancak bu
katkilarin nasil bir egilim igerisinde oldugunu ortaya koyan ve sonuglart degerlendiren
calisma sayisi oldukca azdir. Bu alanda yapilmis olan ¢aligmalarin incelenmesi
gelecekte yapilacak bilimsel galigmalara yon vermesi, okullarin ve is diinyasinin
beklentilerinin karsilanmasi, robotik ve kodlama uygulamalarina yonelik yapilan
arastirma sonuglarinin 6gretim programlarina ve Ogrenci hazir bulunusluklarina
yansimasl ac¢isindan Onem tasimaktadir. Yine alanda yapilan c¢alismalar
incelendiginde, robotik ve kodlama egitimi alaninda yapilan igerik analizi
¢alismalarinin yetersiz oldugu ve hali hazirda bulunan ¢aligmalarin da genellikle
makaleleri ele aldigi, lisansiistii caligmalar1 yeteri kadar icermedigi goriiliistiir. Bu
nedenle iilkemizdeki kodlama ve robotik egitimi alaninda yapilmus lisansiistii tezler
incelenmistir. Kodlama ve robotik egitimi alaninda yiiriitillen arastirmalar ise
arastirmaci tarafindan gelistirilmis olan “Tez Inceleme Formu”ndaki kriterler
dogrultusunda incelenmistir.

Yapilan bu c¢aligma sonucunda elde edilecek genellemeler ile birlikte,
“Tiirkiye’de kodlama ve robotik egitimi nasil verilmekte, yapilan c¢aligmalarin
egilimleri hangi yonde ve degerlendirmeler 1s1ginda yeni uygulama ve ¢aligmalara
nasil bir yon verilmeli?” gibi sorularin cevabi alinabilecek ve bilimsel ¢aligma
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yapacak arastirmacilarin teorik ve uygulama arasindaki boslugu kapatmalar
saglanabilecektir. Ayrica arastirma egilimlerini belirlemeye yonelik yapilan bu tiir
caligmalar, gelecekte yapilacak olan ¢aligmalara yol gosterebilecegi gibi gegmisteki
durumunu ortaya koymak amaciyla da kullanilabilir.

Yontem

Bu caligmanin amaci, kodlama ve robotik egitimi alan yazininda yapilmis
lisansiistii ¢alismalarin mevcut durumunun detayli olarak ortaya koyulmasi ve
degerlendirilmesidir. Bu nedenle robotik kodlamanin egitim alanindaki kullanim
durumlarinin, yontemsel egilimlerinin ve giktilarinin incelenmesi 6nemlidir.

Arastirmada Oncelikle veri toplama yontemi olarak dokiiman analizi
kullanilmistir. Dokiiman analizi, arastirma kapsaminda ele alinan verilerin kaynagi
olarak cesitli yazili metin bigimlerini toplayarak, gozden gecirmek ve sorgulayarak
analiz etmektir (Ekiz, 2015). Bu baglamda yapilan arastirmada, yiiksekdgretim
kurumu tez veri tabaninda bulunan yiiksek lisans ve doktora tezleri, dokiiman analizi
veri kaynagi olarak belirlenmistir. Kodlama ve robotik alaninda yapilan yiiksek lisans
ve doktora tezlerinin veri analiz siirecinde ise, i¢erik analizi yontemi benimsenmistir.
Igerik analizi, elde edilen verinin dzetlendigi, siniflandirildig1 ve yorumlandigi bir
analiz yontemi olarak tanimlanir (Weber, 1990). Buradan yola ¢ikarak igerik
analizinin bir ¢6ziimle yontemi oldugu sdylenebilir. Yapilan bu arastirmada
Mayring’nin  ¢dziimleme siirecleri &zetledigi “Igerik Analizi Basamaklar1”
tablosundan yararlanilmistir.

Evren-Orneklem

Aragtirmanin evrenini, kodlama (programlama) ve robotik egitimi alaninda
Tiirkiye’de lisansiistii programlarda yiriitiilmiis yiiksek lisans ve doktora tezleri
olusturmaktadir. Arastirmanin bu asamasinda Ornekleme yoluna gidilmemistir.
Yiksekogretim Kurumu tez veri tabaninda bulunan kodlama, robotik ve programlama
egitimi alaninda yazilmig ve tam metin halinde ulasilabilen tiim tezler arastirma
kapsamina alinmistir. Tezlerin se¢ilmesinde ise yapilan en genel aramada “kodlama”,
“robotik”, “programlama” ve “robotik kodlama” arama terimleri kullanilmis ve konu
alant egitim-6gretim olarak sinirlandirilmigtir. Anahtar kelimeler ve filtrelemeler
sonucunda YOK tez veri tabanini iizerinde bulunan tezlerin, basliklari, 6zetleri ve
yiiriitiilen anabilim dallarina gore incelenmistir. Daha sonra 6zellikle egitim alaninda
yapilmis olan tezlere erigsebilmek i¢in “kodlama egitimi”, “robotik egitimi” ve
“programlama egitimi” arama terimleri ile tez basliklari, anahtar kelimelerine ve
Ozetlerine gore tekrar aramalar yapilmigtir. Aramalar sonucunda 194 yiiksek lisans ve
doktora tezi yapilan galigma ile iligkili bulunarak, arastirmaya dahil edilmistir.

Veri Toplama Araclari

Bu arastirmada veri toplama ydntemi olarak icerik analizi kullamlmugtir. Igerik
analizi siirecinin ilk asamasinda incelenecek olan }_{iiksek lisans ve doktora tezleri
Yiksekogretim Kurulu Ulusal Tez Merkezi (YOK Tez) veri tabanindan pdf
formatinda bilgisayara indirilmistir.
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Oncelikle amaglar belirlenmis ve ilgili literatiir taramasi tamamlanmis daha
sonra arastirmact tarafindan Tez inceleme Formu gelistirilmistir. Tez inceleme Formu
ile tezleri kontrol edebilmek icin YOK Tez numaralarina gére siralama her teze
numaralar verilmistir. Tezlere 6zgii olarak verilen numaralar bilgisayar ortaminda ve
tezlerin analizlerinin yapildigi Microsoft Excel programinda da aymi kayit
numarastyla tutulmustur. Bu adimlar ise tezlerin tamaminin incelenmesini kontrol
edebilmek adina yapilmistir. Daha sonra tezler incelenerek, form iizerinde gerekli
giincellemeler yapilmistir. Uzman goriisii alindiktan sonra forma son sekli verilmis ve
evreni temsil ettigi varsayilan bir grup tez lizerinde pilot c¢alismasi yapilmustir.
Schereier (2012) “miikemmel kodlama kitabinin  olusturulmasinin  biitiin
aragtirmacilar i¢in imkansiz oldugunu ve kodlama aracini test etmek i¢in pilot ¢aligma
yapilmasi gerektigini” belirtmistir. Sonug olarak incelenecek 194 yiiksek lisans ve
doktora tez ¢alismalarindan basit se¢kisiz yontemle secilmis 31 yiiksek lisans ve 8
doktora tezi olmak {izere toplamda 39 tez incelenerek, Tez Inceleme Formu test
edilmistir. Pilot ¢alismanin sonuglari dogrultusunda formda yer alan kategoriler
gozden gegcirilmis ve kodlamay1 kolaylastirmak adina alt-kategoriler eklenmistir.

Verilerin Analizi

Kodlama ve robotik alaninda yapilan yiliksek lisans ve doktora tezlerinin
¢Oziimlenmesi siirecinde veri analiz yontemi olarak igerik analizi kullanilmustir.
“Igerik analizi, s6zel veya yazil yolla elde edilen verilerin belirli bir problem veya
ama¢ yoniiyle smiflandirilmasi, 6zet hale getirilmesi, belirli degiskenlerin veya
kavramlarin Ol¢iilmesi ve bunlardan belirli bir anlam ¢ikarilmak iizere taranarak
kategorilere ayrilmasidir” (Tavsancil ve Aslan, 2001). Icerik analizi siirecinde yapilan
islem, birbirine benzeyen verileri bir araya getirmek ve bunlari okuyucunun
anlayabilecegi bir bicimde diizenlemektir (Yildirim ve Simsek, 2006). Icerik analizi
stireci sonunda elde edilen verilerin yorumlanmast isleminde genellikle yiizde ve
frekans tablolarinin  kullanildigi  belirtilmektedir. (Biiyiikoztirk vd., 2018).
Caligmanin ilk boliimiinde evrenin tamamina ulasilmis olunmasi ve yontem olarak
icerik analizini icermesi nedeniyle tanimlayici (betimsel) istatistik yontemlerinden
frekans ve yiizde kullanilmistir. “Frekans analizi en basit sekliyle kayit birimlerinin
nicel olarak goriilme sikliginin ortaya konulmasi”dir. Frekans analizinin sonuglarina
gore kodlanan birimlerin gériilme sikligina bagl olarak siniflandirma yapilabilmekte,
veriler 6nem sirasina konulabilmektedir (Bilgin, 2006). Arastirma kapsamina alinan
calismalar Ek 1'de yer alan Tez inceleme Formu kullanilarak kodlanmustir. Elde
edilen veriler Excel Programi ile ¢6ziimlenmistir. Sonuglar betimsel istatistik
tiriinden yiizde (%) ve frekans (f) ile bulgular ve yorumlar boliimiinde tablolar
halinde verilmistir.

Igerik analizinde 6nemli goriilen konulardan birisi de kodlayicilar arasi
gecerlilik ve giivenirligin saglanmasidir. Gegerlik calismadan elde edilen sonuglarin
dogru olarak kabul edilmesini saglayan kalitedir (Krippendorff, 2004). Neuendorf’a
gore (2002) gegerlilik arastirmanin 6lgmek istedigi kavrami hangi 6l¢iide kapsadigini
aciklar. Bilgin (2006) ise, icerik analizinin gegerliligini amaglarin ve ¢alismanin
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kodlama araci arasinda tutarli olmast olarak agiklamaktadir. Bu ¢alismada gegerlilik;
goriiniis gecerligi, kapsam gegerligi ve icerik gegerligi olarak ele alinmustir.

Calismada oOncelikle olarak goriinlis gegerligi incelenmistir. Arastirmact
tarafindan gelistirilen veri toplama aract Oncelikle uzman goriisiine sunulmug ve
alinan Onerilere gore forma son hali verilmis ve tezlerin bir kismu ile pilot ¢aligma
yapilmustir. Pilot ¢calisma sonucunda da 6lgme araci revize edilmistir.

Ikinci olarak da calismanin kapsam gecerligi kontrol edilmistir. Kapsam
gecerliligi, Neuendorf (2002)’a gore segilen drneklemin evreni ne kadar temsil ettigini
inceler. Bu ¢alismada 6rneklem se¢imi yapilmamis, belirlenen anahtar kelime ve
arama kriterleri dogrultusunda ulasilan c¢aligmalarin tamami arastirmaya dahil
edilmistir. Boylece tiim evrenin ¢alismaya dahil edildigi varsayildigi i¢in ¢aligmanin
kapsam gegerliligi bulunmaktadir.

Son olarak veri toplama aracinin igerik gecerligi kontrol edilmistir. Neuendorf
(2002)’a gore olgiilmek istenen olguya yonelik tiim kavramlart ne 6l¢iide kapsadigi
icerik gecerligi ile incelenir. Bu calismada veri toplama araci alan uzmanlar
tarafindan arastirma amacina uygun olacak sekilde, belirlenen kategorilerin tim
kavramlar1 ne kadar kapsadigi incelenmistir. Uzmanlarin Onerilerine gore de veri
toplama araci giincellenmistir.

Yapilan calismanin  giivenilirlik boyutu ise aragtirmaci tarafindan
diizenlenmistir. Giivenirlik kavraminin taniminda Kirk ve Miller (1986), tekrarlanan
6l¢iimiin ayn1 kalmasi, zaman gegmesine ragmen Olglimiin tutarli kalmasi ve verilen
zaman aralifinda yapilan Ol¢timlerin benzerligi {izerinde durmuslardir. Ghiglione
(1978) ise, igerik analizi yonteminde giivenirliginin biiyiik oranda yapilan kodlama
islemine bagli oldugu goriisiindedir. Bu da, kodlayicilar ve kodlama kategorilerinin
giivenirligi demektir. Kodlayict giivenirligi, farkli iki ya da daha fazla kodlayicinin
inceledikleri metni benzer sekilde kodlamasini veya bir kodlayicinin inceledikleri
metni farklt zamanlarda ayni sekilde kodlamasini gerekmektedir. Kategorilerin
giivenirligi agikca ifade edilmesine baglidir. Belirsiz kategoriler ise giivenirligi
azaltan unsurlardir (Akt. Bilgin, 2006).

Kodlayicilarin arasindaki giivenirligin 6lgiilebilmesi i¢in Neuendorf (2002),
%10 ile 20 araliginda evreni temsil edebilecek bir grubun ele alimmasini Onerir.
Yapilan bu ¢aligmada ise pilot ¢aligma adi altinda analiz birimi olarak belirlenen
yliksek lisans ve doktora tezlerinin yaklasik %20’sini temsil eden 39 tez incelenmistir.
Pilot caligmada alinan 6rneklem (39 tez) arastirmaci tarafindan belli bir siire sonra
tekrar kodlanmistir ve elde edilen sonuclardaki kodlamalarin éncekine uyumu %90
oraninda bulunmustur. Ayrica pilot ¢alismaya dahil edilen tezler, bir bilgisayar
Ogretmeni ile bilgisayar ve 6gretim teknolojileri egitimi boliimiinde yiiksek lisansin
tamamlamig olan bagka bir uzman tarafindan kodlanmistir. Kodlarin arasindaki
tutarliligi Cohen’s Kappa katsayisi ile hesaplanmistir. Yine kodlayicilar arasindaki
giivenirlik i¢in de kategorilerin tamami nominal dlgekte oldugundan Cohen’s Kappa
katsayis1 benimsenmistir. Pilot ¢alismadaki kodlayicilar arasindaki giivenirlik %89



Kodlama ve Robotik Egitimi Alaninda Tiirkive de Yapuan Lisansiistii Tezlerin Incelenmesi 788

cikmistir.  Kassarjian (1977), hesaplanan Cohen’s Kappa katsayisinin %85’in
iizerinde; Krippendorff (2004) ve Neuendorf (2002) ise %80’in iizerinde olmasi
durumunda ¢alismanin giivenilir oldugundan s6z etmektedir. Bu ¢aligmada Cohen’s
Kappa degeri %89 olarak hesaplanmis ve buna gore calismanin giivenilir oldugu
sOylenebilir. Son olarak yapilan pilot ¢calismanin sonuglarina ve kodlayicilar arasi
giivenirlik hesaplarina gore Tez inceleme Formu’na son hali verilmistir.

Bulgular

Aragtirmanin alt amaglarindan biri olan kodlama ve robotik egitimi konularini
iceren yliksek lisans ve doktora tezlerinin yayin tiirlerine gére dagilimi incelenmistir.
Bu alt baglikta arastirmaya dahil edilen 194 arastirmanin yayn tiirii detayli olarak
incelenmistir ve bu tezlerin dagilimi Tablo 1°de verilmistir.

Tablo 1

Kodlama ve Robotik Egitimi ile Iigili Yapilan Arastirmalarin Yayin Tiiriine Gore
Dagilimi

Yaym Tiirii Frekans (f) Yiizde (%)
Yiiksek Lisans 162 84
Doktora 32 16
Toplam 194 100

Tablo 1’de belirtilen kodlama ve robotik egitimi baglaminda incelenen toplam
194 yiiksek lisans ve doktora tezinin 162 tanesi yiiksek lisans tezi ve 32 tanesi doktora
tezinden olusturmaktadir. Bu bakimdan bakildiginda kodlama ve robotik egitimi
konusunda agirlikli olarak yiiksek lisans diizeyinde ¢alisma yapildigi goriilmektedir.

Aragtirmanin alt amaglarindan biri olan kodlama ve robotik egitimi alanindaki
yiiksek lisans ve doktora tezlerin yillara gére dagilimlar: Tablo 2°de verilmistir.
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Tablo 2

Kodlama ve Robotik Egitimi ile lgili Yapilan Arastirmalarin Yillara Gére Dagilimi
Yaymn Tiirii  Yiiksek Lisans Doktora Toplam
Yaymn Yil Frekans  Yiizde Frekans Yiizde Frekans Yiizde

® *) ® % ® (%)

2005 2 1,03 2 1,03
2006 3 1,55 3 1,55
2007 1 0,52 1 0,52
2009 3 1,55 1 0,52 4 2,06
2011 1 0,52 1 0,52
2012 3 1,55 1 0,52 4 2,06
2013 2 1,03 3 1,55 5 2,58
2014 6 3,09 1 0,52 7 3,61
2015 4 2,06 2 1,03 6 3,09
2016 10 5,15 3 1,55 13 6,70
2017 11 5,67 2 1,03 13 6,70
2018 25 12,89 4 2,06 29 14,95
2019 82 42,27 10 5,15 92 47,42
2020 9 4,64 5 2,58 14 7,22
Toplam 162 83,51 32 16,49 194 100

Kodlama ve robotik egitimi alanindaki

caligmalarin yillara gore dagilimi

incelendiginde, arastirmalarin sayisinda bir artig oldugu goriilmektedir. Bu baglamda
en fazla ¢alismanin yapildigi 2019 yilinda yiiksek lisans ve doktora tezlerinde benzer
oranda bir artis yasanmigtir. Yiiksek lisans tezleri bir yil igerisinde 25’ten 82’ye
yiikselirken, doktora tezleri bir y1l igerisinde 4’ten 10°a yiikselmistir. Bununla birlikte
2007 ve 2011 yillarinda 1 adet yiiksek lisans tezi oldugu goriilmiistiir. Doktora
tezlerinin ise 2005, 2006, 2007 ve 2011 yillarinda hi¢ yapilmadigi goriilmistiir.
Yiiksek lisans ve doktora tezi en fazla 2019 yilinda %47,42 oraninda, en az 2007 ve

2011 yillarinda %0.52 oraninda oldugu gézlenmistir.

Arastirmanin alt amaglarindan biri olan kodlama ve robotik egitimi ile ilgili
incelenen yiiksek lisans ve doktora tezlerinin ¢alisma gruplart dgrenci ise 6grenim
diizeylerine gore dagilimi incelenmis ve Tablo 3’te belirtilmistir.
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Tablo 3
Arastirmalarin Ogrenim Diizeylerine Gore Dagilimlar:
. Frek Yii
Ogrenim Diizeyi e a?fs) E%e
Ortaokul 92 47,67
Lisans 51 26,42
Lise 22 11,40
Tlkokul 9 4,66
Okul Oncesi 9 4,66
Onlisans 9 4,66
Lisanstistii 1 0,52
Toplam 193 100

Tablo 3 incelendiginde, arastirmalarin en ¢ok 92 tez, %47,67 yiizdelik dilim ile
ortaokul diizeyinde yapildig1 anlasilmaktadir. Ortaokul 6grencilerinin baz alindigi
calismalar1 51 tez, %26,42 ile lisans 6grencileri ve 22 tez %11,40 yiizdelik dilim ile
lise 6grencileri takip etmektedir. Kodlama ve robotik egitimi alanindaki ¢aligsmalarin
calisma grubu 6grenim diizeylerinin en az 1 tez ve %0,52 yiizdelik dilim ile lisansiistii
Ogrencilerinin olusturdugu goriilmektedir. Lisansiistii 6grencilerini 9 tez, %4,66
yiizdelik dilim ile okuldncesi, ilkokul ve 6n lisans Ogrencilerinin takip ettigi
gorilmektedir.

Aragtirmanin alt amaglarindan biri olan kodlama ve robotik egitimi alanindaki
yiiksek lisans ve doktora tezlerinde kullanilan teknolojilerin (Metin Tabanli) tekrar
etme siklig1 bakimindan dagilimi incelenmis ve Tablo 4’°te verilmistir.
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Tablo 4

Aragtirmalardaki Teknolojilerin (Metin Tabanli) Tekrar Etme Sikligi Bakimindan
Dagilimi

Kullanilan Teknolojiler (Metin Tabanli) Fre(l;)ans Y(I;/?)ie
C Dilleri (C++, C#) 16 22,54
Arduino 11 15,49
Python 6 8,45
Small Basic 6 8,45
PHP 4 5,63
HTML 3 4,23
Javascript 3 4,23
Unity 3D 3 4,23
Visual Studio 3 4,23
MYSQL 2 2,82
Diger 14 19,74
Toplam 71 100

Tablo 4’te yer alan verilere gore, kodlama ve robotik egitimi alaninda yapilan
calismalarda kullanilan teknolojiler (metin tabanli) en ¢ok; 16 tez, %22,54’lik
yiizdelik dilim ile C Dilleri (C++, C#)’dir. C dillerini sirasiyla;11 tez, %15,49
yiizdelik dilim ile Arduino ve 6 tez, %8,45 yiizdelik dilim ile Python ve Small Basic
takip etmektedir. Kodlama ve robotik egitimi alaninda yapilan ¢aligsmalarda kullanilan
teknolojiler (metin tabanli) en az; 2 tez, %2,82 yiizdelik dilim ile MYSQL dir.
MYSQL’i sirasiyla 3 tez, %4,23 ile HTML, Javascript, Unity 3D ve Visual Studio
takip etmektedir. Burada yer alan disiplin alanlarmin disinda diger kategorisinde
verilen 14 tez, %19,74 yiizdelik dilim ile Pascal, MPLAB, JQuery, Notepad++,
NetBeans IDE, Robotis Dream /Roboplus Task, Robot C for Lego Mindstorms,
Robomind, Brain Workshop, HackerCan, E-prime, Delphi, CSS ve IC Progyer gibi
metin tabanli teknolojiler yer almaktadir.

Aragtirmanin alt amaglarindan biri olan kodlama ve robotik egitimi alanindaki
yiiksek lisans ve doktora tezlerinde kullanilan teknolojilerin (Blok Tabanli) tekrar
etme siklig1 bakimindan dagilimi incelenmis ve Tablo 5°te belirtilmistir.
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Tablo 5

Kodlama ve Robotik Egitimi ile Iigili Yapilan Arastirmalarda Kullanilan
Teknolojilerin (Blok Tabanli) Tekrar Etme Siklig1 Bakimindan Dagilimi

Kullanilan Teknolojiler (Blok Tabanli) Fre(l;)ans Y(I;Z)ie
Scratch 56 45,16
Code.org 16 12,90
Makeblock 11 8,87
Scratch for Arduino 10 8,06
KODU Game Lab 6 4,84
Blockly 4 3,23
App Inventor 3 2,42
Alice 2 1,61
Flow Chart 2 1,61
ScratchJr 2 1,61
Diger 12 9,72
Toplam 124 100

Tablo 5’te yer alan verilere gore, kodlama ve robotik egitimi alaninda yapilan
calismalarda kullanilan teknolojiler (blok tabanli) en ¢ok; 56 tez, %45,16’lik yiizdelik
dilim ile Scratch platformudur. Scratch platformunu sirasiyla; 16 tez, %12,90 yiizdelik
dilim ile Code.org, 11 tez, %8,87 ile Makeblock ve 10 tez, %8,06 ile Scratch for
Arduino platformlar takip etmektedir. Kodlama ve robotik egitimi alaninda yapilan
calismalarda kullanilan teknolojiler (blok tabanli) en az; 2 tez, %1,61 yiizdelik dilim
ile Flow Chart, Alice ve ScratchJr platformlaridir. Bu platformlar1 3 tez, %2,42
yiizdelik dilim ile App Inventor ve 4 tez, %3,23 yiizdelik dilim ile Blockly takip
etmektedir. Burada yer alan disiplin alanlarinin diginda diger kategorisinde verilen 12
tez, %9,72 yiizdelik dilim ile Kodable, Google Blockly, FlipBoom, Fcpro,
CodeMonkey, Algo Dijital platformu, Touch Develop, Thymio VPL, Starlogo TNG,
OSMO Koding, Mind42, MATrix LABoratory gibi metin tabanli platformlar yer
almaktadir.

Aragtirmanin alt amaglarindan biri olan kodlama ve robotik egitimi alanindaki
yiiksek lisans ve doktora tezlerinde kullanilan teknolojilerin (Interaktif Tabanl1) tekrar
etme siklig1 bakimindan dagilimi incelenmis ve Tablo 6’da belirtilmistir.
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Tablo 6

Kodlama ve Robotik Egitimi ile Iigili Yapilan Arastirmalarda Kullanilan
Teknolojilerin (Interaktif Teknolojiler) Tekrar Etme Stkligi Bakimindan Dagilimi

Kullanilan Teknolojiler Frekans Yiizde
(Interaktif Teknolojiler) ® (%)
Edmodo 4 25
Classdojo 2 12,50
Kahoot 2 12,50
Diger 8 50
Toplam 16 100

Tablo 6’da yer alan verilere gore, kodlama ve robotik egitimi alaninda yapilan
¢alismalarda kullanilan teknolojiler (interaktif tabanli) en ¢ok; 4 tez, %25°lik yiizdelik
dilim ile Edmodo platformudur. Edmodo platformunu sirasiyla; 2 tez, %12,50
yiizdelik dilim ile Classdojo ve Kahoot platformlari takip etmektedir. Bu platformlar
disinda diger kategorisinde verilen 8 tez, %50 yiizdelik dilim ile Google Hangouts,
Google Drive, Google Documents, Edpuzzle OYs, Wordpress, w3schools, Snap!,
Powtoongibi interaktif tabanli platformlar yer almaktadir.

Arasgtirmanin alt amaglarindan biri olan kodlama ve robotik egitimi alanindaki
yiiksek lisans ve doktora tezlerinde kullanilan teknolojilerin (Grafik ve Tasarim)
tekrar etme siklig1 bakimindan dagilimi incelenmis ve Tablo 7’de belirtilmistir.

Tablo 7

Kodlama ve Robotik Egitimi ile Iigili Yapilan Arastirmalarda Kullanilan
Teknolojilerin (Grafik ve Tasarim) Tekrar Etme Stklig1 Bakimindan Dagilimi

Kullanilan Teknolojiler Frekans Yiizde
(Grafik ve Tasarim) (f (%)
Tinkercad 5 33,33
Adobe Flash 3 20
3B Yazici Teknolojisi 2 13,34
Diger 5 33,33
Toplam 15 100

Tablo 7°de yer alan verilere gore, kodlama ve robotik egitimi alaninda yapilan
calismalarda kullanilan teknolojiler (Grafik ve Tasarim) en ¢ok; 5 tez, %33,33’lik
yiizdelik dilim ile Tinkercad platformudur. Tinkercad platformunu sirasiyla; 3 tez,
%20 ylizdelik dilim ile Adobe Flash ve 2 tez, %13,34 yiizdelik dilim ile 3B Yazici
Teknolojisi takip etmektedir. Bu platformlar diginda diger kategorisinde verilen 5 tez,
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%33,33 yiizdelik dilim ile Adobe Captivate, Vyond, Camtasia, Articulate Storyline
ve Adobe Photoshop gibi platformlar yer almaktadir.

Aragtirmanin alt amaglarindan biri olan kodlama ve robotik egitimi alanindaki
yiiksek lisans ve doktora tezlerinde kullanilan teknolojilerin (Robot) tekrar etme
siklig1 bakimindan dagilimi incelenmis ve Tablo 8’de belirtilmistir.

Tablo 8

Kodlama ve Robotik Egitimi ile [igili Yapilan Arastrmalarda Kullanilan
Teknolojilerin (Robot) Tekrar Etme Sikligr Bakimindan Dagilimi

. Frekans Yiizde
Kullanilan Teknolojiler (Robot) ) %)
Lego Mindstorms EV3 15 30,61
Lego WeDo 7 14,29
mBot 7 14,29
IDEA (O-bot) 5 10,20
Lego Mindstorms NXT 5 10,20
Lego 4 8,16
Diger 6 12,24
Toplam 49 100

Tablo 8’de yer alan verilere gore, kodlama ve robotik egitimi alaninda yapilan
calismalarda kullanilan teknolojiler (Robot) en ¢ok; 15 tez, %30,61°lik yiizdelik dilim
ile Lego Mindstorms EV3 aracidir. Lego Mindstorms EV3 aracin sirasiyla; 7 tez,
%14,29 yiizdelik dilim ile Lego WeDo ve mBot, 5 tez, %10,20 ile IDEA (O-bot) ve
Lego Mindstorms NXT ve 4 tez, %8,16 yiizdelik dilim ile Lego araglar1 takip
etmektedir. Bu araglar disinda diger kategorisinde verilen 6 tez, %12,24 yiizdelik
dilim ile Edison Egitsel Robot, Doc robotik, BeeBot, Matatalab, Thymio ESL ve
Robotis Dream gibi araglar yer almaktadir.

Arastirmanin alt amaglarindan biri olan kodlama ve robotik egitimi ile ilgili
incelenen yiiksek lisans ve doktora tezlerinin bilissel siireglerine yonelik sonuglari
bakimindan dagilimi incelenmis ve Tablo 9°da belirtilmistir.
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Tablo 9

Kodlama ve Robotik Egitimi ile Ilgili Yapilmis Olan Arastirmalarda Elde Edilen
Bilissel Siireglere Yonelik Sonu¢larin Dagilimi

o . . Frekans Yiizde
Biligsel Siireglere Yonelik Sonuglar ) %)
Pozitif Yonlii Sonuglar
Akademik Basari 92 24,08
Problem C6zme Becerisi 45 11,78
Yaratici Diisiinme Becerisi 28 7,33
Kalic1 Ogrenme 27 7,07
Somutlastirma 26 6,81
Ogrenme/Bilgi Transferi 22 5,76
Bilgi Islemsel Diisiinme Becerisi 21 5,50
Algoritmik/Analitik Diisiinme 17 4,45
Elestirel Diistinme Becerisi 11 2,88
Ust Diizey Diisiinme Becerisi 9 2,35
Bireysel Ogrenme 8 2,09
Yansitc1 Diisiinme Becerisi 4 1,05
Anlamli Fark Goriilmeyen Sonuglar
Akademik Basari 16 4,19
Problem Cézme Becerisi 9 2,35
Algoritmik/Analitik Diistinme 8 2,09
Bilgi Islemsel Diisiinme Becerisi 6 1,57
Elestirel Diisiinme Becerisi 4 1,05
Kalici Ogrenme 3 0,79
Yaratic1 Diisiinme Becerisi 3 0,79
Ust Diizey Diisiinme Becerisi 2 0,52
Bireysel Ogrenme 1 0,26
Ogrenme/Bilgi Transferi 1 0,26
Negatif Yonlii Sonuglar
Algoritmik/Analitik diisiinme 4 1,05
Problem C6zme Becerisi 4 1,05
Akademik Basari 3 0,79
Somutlagtirma 3 0,79
Yaratic1 Diisiinme Becerisi 2 0,52
Ust Diizey Diisiinme Becerisi 1 0,26

Toplam 382 100




Kodlama ve Robotik Egitimi Alaninda Tiirkive de Yapuan Lisansiistii Tezlerin Incelenmesi 796

Tablo 9’a bakildiginda incelenen ¢aligmalarda kodlama ve robotik egitiminin en
¢ok, 92 tez, %24,08 yiizdelik dilim ile Akademik Basariy1, 45 tez, %11,78 ile Problem
Cozme Becerisini, 28 tez, %7,33 ile Yaratic1 Diisiinme Becerisini, 27 tez, %7,07 ile
Kalici Ogrenmeyi, 26 tez, %6,81 ile Somutlastirma, 22 tez, %5,76 ile Ogrenme/Bilgi
Transferini ve 21 tez, %5,50 yiizdelik dilim ile Bilgi Islemsel Diisiinme Becerisini
olumlu yonde etkiledigi sonucuna ulagilmistir. Kodlama ve robotik egitiminin 4 tez,
%1,05 vyiizdelik dilim ile Algoritmik/Analitik Diisiinme ve Problem Co6zme
Becerisini, 3 tez %0,79 ile Akademik Basar1 ve Somutlastirmayi, 2 tez, %0,52 ile
Bireysel Ogrenme ve Yaratici Diisiinme Becerisini, son olarak 1 tez, %0,26 yiizdelik
dilim ile Ust Diizey Diisiinme becerisini olumsuz ydnde etkiledigi sonucuna
ulagilmistir. Kodlama ve robotik egitiminin 16 tez, %4,19 yiizdelik dilim ile
Akademik Basariyi, 9 tez, %2,35 ile Problem C6zme Becerisi, 8 tez, %2,09 ile
Algoritmik/Analitik Diisiinme ve 6 tez, %1,57 yiizdelik dilim ile Bilgi Islemsel
Diigiinme becerisine anlamli diizeyde bir etkisinin olmadig1 sonucuna ulagilmistir. Bu
bulgular 1s18inda kodlama ve robotik egitiminde yapilan c¢aligmalarin biligsel
stireclere yonelik sonuglarinin agirlikli olarak pozitif yonlii oldugu goriilmektedir.

Arasgtirmanin alt problemlerinden biri olan kodlama ve robotik egitimi ile ilgili
incelenen yiiksek lisans ve doktora tezlerinin duyugsal siireclerine yonelik sonuglari
bakimindan dagilimi incelenmis ve Tablo 10°da belirtilmistir.

Tablo 10

Kodlama ve Robotik Egitimi ile Iigili Yapilmis Olan Arastirmalarda Elde Edilen
Duyussal Siireglere Yonelik Sonu¢larin Dagilimi

. . Frekans Yiizde
Duyussal Siireglere Yonelik Sonuglar ) %)
Pozitif Yonlii Sonuglar
Motivasyon 56 27,86
Oz Yeterlilik/Ozgiiven 49 24,38
Tutum 38 18,91
Memnuniyet 23 11,44
Anlamli Fark Goriilmeyen Sonuglar
Tutum 15 7,46
Oz Yeterlilik/Ozgiiven 8 3,98
Motivasyon 6 2,99
Negatif Yonlii Sonuglar
Tutum 3 1,49
Motivasyon 2 1
0Oz Yeterlilik/Ozgiiven 1 0,49

Toplam 201 100
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Tablo 10°a bakildiginda incelenen galismalarda kodlama ve robotik egitiminin
en cok, 56 tez, %27,86 yiizdelik dilim ile Motivasyon, 49 tez, %24,38 ile Oz
Yeterlilik/Ozgiiven, 38 tez, %18,91 ile Tutum ve 23 tez, %11,44 yiizdelik dilim ile
Memnuniyeti olumlu ydnde etkiledigi sonucuna ulasilmistir. Kodlama ve robotik
egitiminin 3 tez, %1,49 yiizdelik dilim ile Tutum, 2 tez %1 ile Motivasyon ve 1 tez,
%0,49 yiizdelik dilim ile Oz Yeterlilik/Ozgiivenin olumsuz yénde etkiledigi sonucuna
ulasilmistir. Kodlama ve robotik egitiminin 15 tez, %7,46 yiizdelik dilim ile Tutum,
8 tez, %3,98 ile Oz Yeterlilik/Ozgiiven ve 6 tez, %2,99 yiizdelik dilim ile Motivasyon
diizeyi iizerinde bir etkisinin olmadig1 sonucuna ulasilmistir.

Aragtirmanin alt problemlerinden biri olan kodlama ve robotik egitimi
alanindaki yliksek lisans ve doktora tezlerinin 6grenme ortami ve 6grenmeyi etkileyen
faktorlerine yonelik sonuglart bakimindan dagilimi incelenmis ve Tablo 11°de
belirtilmistir.

Tablo 11

Kodlama ve Robotik Egitimi ile Igili Yapilmig Olan Arastirmalarda Elde Edilen
Ogrenme Ortami ve Ogrenmeyi Etkileyen Faktorlere Yonelik Sonuclarin Dagilimi

Ogrenme Ortami ve Ogrenmeyi Etkileyen Faktorler Fre(l;)ans Y(i(i)/i;ie
Pozitif Yonlii Sonuglar

Isbirlikli Calisma 35 15,09
Aktif Katlllm/(f){;renme 28 12,07
Kullanilabilirlik 20 8,62
Etkilesim 14 6,03
Zaman/Maliyet 6 2,59
Hazirbulunusluk Diizeyi 6 2,59
Cinsiyet 5 2,15
Altyap1 1 0,43
Anlamli Fark Goriilmeyen Sonuglar

Cinsiyet 31 13,36
Hazirbulunusluk Diizeyi 8 3,46
Isbirlikli Calisma 5 2,15
Negatif Yonlii Sonuclar

Altyapi 28 12,07
Zaman/Maliyet 22 9,48
Kullanilabilirlik 14 6,03
Hazirbulunusluk Diizeyi 6 2,59
Isbirlikli Calisma 2 0,86
Aktif Katihm/Ogrenme 1 0,43

Toplam 232 100
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Tablo 11°e bakildiginda incelenen ¢aligmalarda kodlama ve robotik egitiminin
en ¢ok, 35 tez, %15,09 yiizdelik dilim ile Isbirlikli Calisma, 28 tez, %12,07 ile Aktif
Katlllm/(jgrenme, 20 tez, %8,62 ile Kullanilabilirlik ve 14 tez, %6,03 yiizdelik dilim
ile Etkilesimi olumlu yonde etkiledigi sonucuna ulasiimistir. Kodlama ve robotik
egitiminin 28 tez, %12,07 yiizdelik dilim ile Altyapi, 14 tez %6,03 ile
Kullanilabilirlik, 22 tez, %9,48 ile Zaman/Maliyet ve 6 tez, %2,59 yiizdelik dilim ile
Hazirbulunusluk diizeyini olumsuz yonde etkiledigi sonucuna ulagilmistir. Kodlama
ve robotik egitiminin 31 tez, %13,36 yiizdelik dilim ile Cinsiyet, 8 tez, %3,46 ile
Hazirbulunusluk ve 5 tez, %2,15 ile Isbirlikli Calisma diizeyleri iizerinde bir etkisinin
olmadig1 sonucuna ulagilmistir.

Aragtirmanin alt problemlerinden biri olan kodlama ve robotik egitimi
alanindaki yiiksek lisans ve doktora tezlerinde sunulan arastirmaya yonelik Oneriler
bakimindan dagilimi incelenmis ve Tablo 12°de belirtilmistir.

Tablo 12

Kodlama ve Robotik Egitimi ile Hgili Yapimis Arastirmalarin Arastirmacilara
yapilan Onerileri ile ilgili Konu dagilimi

Arastirmaya Yonelik Oneriler Fre(l;)ans Y(i(i)/i;ie
Orneklem Sayisi/Diizeyi 133 21,59
Degisken Incelemesi 84 13,64
Konu/Kapsam 83 13,47
Programlama Araci/Dili 73 11,85
Egitim Alani/Entegrasyon 70 11,36
Uygulama Siiresi 58 9,42
Aragtirma/Calisma Y ontemi 43 6,98
Ogretim Yéntem ve Teknigi 31 5,03
Veri Toplama Araglari 28 4,55
Ogrenme/Ogretim Yaklagimi 7 1,14
Ogrenme/Ogretim Stratejisi 4 0,65
Veri Analiz Teknikleri 2 0,32
Toplam 616 100

Tablo 12’de incelenen yiiksek lisans ve doktora tezlerinin sundugu arastirmaya
yonelik oneriler 12 farkli kategoride toplanmistir. Kodlama ve robotik egitimi ile ilgili
aragtirma kapsamina alinan ¢aligmalarda sunulan arastirmaya yonelik 6neriler en ¢ok
133 tez, %21,59 vyiizdelik dilim ile Orneklem Sayisi/Diizeyi iizerine oldugu
goriilmiistiir. Orneklem Sayisy/Diizeyi onerilerini 84 tez, %13,64 ile Degisken
Incelemesi, 83 tez, %13,47 ile Konu/Kapsam, 73 tez, %11,85 ile Programlama
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Aracy/Dili,70 tez, %11,36 ile Egitim Alani/Entegrasyon, 58 tez, %9,42 ile Uygulama
Siiresi, 43 tez, %6,98 ile Aragtirma/Calisma Yontemi ve 28 tez, %4,55 yilizdelik dilim
ile Veri Toplama Araglarinin takip ettigi gorilmektedir.

Aragtirmanin alt problemlerinden biri olan kodlama ve robotik egitimi
alanindaki ytiksek lisans ve doktora tezlerinde sunulan uygulamaya yonelik dneriler
bakimindan dagilimi incelenmis ve Tablo 13°de belirtilmistir.

Tablo 13

Kodlama ve Robotik Egitimi ile Ilgili Yapimis Arastirmalarin Uygulayicilara yapilan
Onerileri ile ilgili Konu dagilim:

T, Frekans Yiizde
Uygulamaya Déniik Oneriler ) %)
Etkinlik/Materyal/Proje Gelistirme 53 19,70
Egitim/Seminer Verilmesi 49 18,22
Ogrenme Ortamy/Siireci 48 17,84
Atolye/Teknik Altyapi Destegi 45 16,73
Ogretim Programi/Miifredat Calismasi 42 15,61
On Bilgi Diizeyi/Hazirlik Calismasi 22 8,18
Yazilim Gelistirme/Giincelleme 10 3,72
Toplam 269 100

Tablo 13’te incelenen yiiksek lisans ve doktora tezlerinin sundugu uygulamaya
yonelik oneriler 7 farkli kategoride toplanmistir. Kodlama ve robotik egitimi ile ilgili
arastirma kapsamina alinan ¢aligmalarda sunulan uygulamaya yonelik 6neriler en ¢ok
53 tez, %19,70 yiizdelik dilim ile Etkinlik/Materyal/Proje gelistirme iizerine oldugu
gorilmistir. Etkinlik/Materyal/Proje gelistirme Onerilerini 84 tez, %13,64 ile
Degisken incelemesi, 49 tez, %18,22 ile Egitim/Seminer verilmesi, 48 tez, %17,84 ile
Ogrenme Ortami/Siireci,45 tez, %16,73 ile Atolye/Teknik altyap: destegi, 42 tez,
%15,61 ile Ogretim programi/Miifredat caligmasi, 22 tez, %8,18ile On bilgi
diizeyi/Hazirlik caligmasi ve 10 tez, %3,72 yiizdelik dilim ile Yazilim
gelistirme/Giincelleme iizerine Onerilerin takip ettigi goriilmektedir.
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Tartisma, Sonug ve Oneriler

Kodlama ve robotik egitimi alanindaki yiiksek lisans ve doktora tezlerinin yayimn
tiirlerine gore dagilimina bakildiginda daha ¢ok yiiksek lisans tezlerinde yapildigi
goriilmektedir. Doktora tez ¢alismasina gore Yiiksek lisans tez ¢aligmalarinin daha
fazla olmasi ise doktora diizeyinde egitim veren kurum sayisinin az olmasi, doktora
programina alinan 6grenci sayisinin yiiksek lisansa gore daha az olmasi, doktora
programlarina 6grenci se¢iminde yiiksek lisans programlarina gore daha kapsamli
secim olmasi, programlar arasi siirecin zorluk derecelerinin ayni olmamas: gibi
nedenlerle agiklanabilir.

Kodlama ve robotik egitimi alanindaki yiiksek lisans ve doktora tezlerinin yillara
gore dagilimma bakildiginda, calisma sayilarinin son yillarda giderek arttigi
goriilmektedir. Bunun nedeni ise, diinya genelinde bu konuya verilen 6nemin artmasi
ve Ozellikle teknoloji alaninda kariyer sahibi is insanlarmin herkesin programlama
O0grenmesi gerektigine dair topluma yon veren konusmalarinin artmasi ile
iligkilendirmek miimkiindiir (CNBC, 2018).

Kodlama ve robotik egitimi alanindaki yiiksek lisans ve doktora tezlerinin
6grenim diizeylerine gore dagilimia bakildiginda ise, kodlama ve robotik egitim
uygulamalarmin 11 ilel5 yas araligindaki dgrencilere yonelik gelistirildigi seklinde
yorumlanabilir. Kodlama ve robotik egitimi ile ilgili yapilmis olan arastirmalarda
orneklem grubu olarak en ¢ok ortaokul egitim diizeyinin tercih edilmesinin nedeni ise
kodlama egitiminin agirlikli olarak ortaokul seviyesinde verilmesi ile agiklanabilir.
Talan (2020) yaptigt calismada, bu arastirma sonuglarina benzer bir sonugla
kargilagmustir. Talan aragtirmalarin en ¢ok ortaokul diizeyinde (%34.5) yapildigini
belirtmistir. Ayrica Universite Ogrencilerinin de (%19) siklikla tercih edilen
orneklemler oldugundan s6z etmistir. En az ¢aligmanin okuldncesi (%7), lise (%10.6)
ve ilkokul (%16.9) diizeylerinde oldugunu belirtmistir.

Kodlama ve robotik egitimi alanindaki yiiksek lisans ve doktora tezlerinde
kullanilan teknolojilerin (Blok Tabanli) tekrar etme sikligi bakimindan dagilimlarina
bakildiginda, arastirmalarda genel olarak blok tabanli teknolojilerin daha fazla
kullanildig1 goriilmektedir. Bu da 6grenim diizeyini destekler nitelikte bir sonugtur.
Calisma baglaminda incelenen yiiksek lisans ve kodlama egitimi ile ilgili yapilmis
olan tezlerin 6grenim diizeylerinin %47,67°lik bir oranda ortaokul dgrencilerinden
olustugu goriilmiistiir. Blok tabanli teknolojiler ise genellikle ortaokul diizeyinde
kullanan teknolojilerdir. Blok tabanli teknolojiler arasinda en ¢ok kullanilan
platformun ise Scratch oldugu goriilmiistiir. Bu da alan yazini destekler nitelikte bir
sonugtur. Catlak, Tekdal ve Baz (2015), tarafindan yapilan ¢alismada 32 makalenin
incelenmesi sonucunda bir¢ok kullanicinin Scratch ara yiiziiniin “sade, anlasilir ve
kod yazmay1 gerektirmeden proje olusturabilme imkani sunuyor olmasi” nedeniyle
programin kolay anlagilabilir ve eglenceli oldugunu ifade ettikleri goriilmiistiir.

Kodlama ve robotik egitiminde yapilan ¢aligmalarin biligsel siireglere yonelik
sonuclarina bakildiginda ise agirlikli olarak pozitif yonlii sonuglara ulasildigi
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goriilmektedir. Incelenen tezlerde akademik basaridan 21. Yiizyil becerilerine,
Ogrenme-bilgi transferinden kalic1 6grenmeye kadar elde edilen sonuglarin yiiksek
oranda pozitif yonlii olmasi gostermektedir ki kodlama ve robotik egitimi 6grencilerin
egitim ve dgrenme siireclerine biiyiik katkilar saglamaktadir. Ozellikle akademik
bagar1 ve problem ¢ozme becerilerinin gelistirilmesi tizerinde kaydedilen bu yiiksek
orandaki basar1 ve 21. yiizyil becerilerinin bu etkinliklerle biiyiik oranda destekleniyor
olmasi, giinlimiizde ve gelecekte kodlama ve robotik egitimini kiiltiir derslerinin
biitiinleyici bir parcasi haline gelmesinde onemli bir etkiye sahiptir. Kodlama ve
robotik egitimi {izerine yapilan ¢alismalarin duyussal siireglere yonelik sonuglarinin
da, biligsel siireglere yonelik sonuglarla benzer sekilde agirlikli olarak pozitif yonli
oldugu gorilmiistir. Bu sonuglar igerisinde ise en ¢ok motivasyon ve 0z
yeterlilik/6zgiivenin olumlu yonde etkilenmesi robotik ve kodlama egitiminin yas
grubu ve diizey fark etmeksizin tim dgrencilerde olumlu duygularla egitim siirecine
yoneldikleri ve yine elde etikleri ¢ikt1 ve iiriinlerle egitim-6gretim siirecine yonelik
yeterlilik duygularini yiikselttigini gostermektedir. Kodlama ve robotik egitimi ile
ilgili yapilan aragtirmalarmn 6grenme ortamu ve 6grenmeyi etkileyen faktorlerine
yonelik sonuglarin ise agirlikli olarak pozitif yonli oldugu goriilse de anlamli
farkliligin gozlenmedigi ve negatif yonlii kategorilerde de bazi bagliklar dikkat
¢cekmektedir. Pozitif yonlii sonuglardan isbirlikli ¢alisma, aktif katilim/6grenme ve
kullanilabilirligin kodlama ve robotik egitiminden yiiksek oranda olumlu etkilendigi
goriilmiistiir. Bunun sebebi kodlama ve robotik etkinliklerinin kiigiik grup, biiyiik
grup ve bireysel ¢alismalara miisait olmasindan kaynaklanmaktadir. Bu sonugla dogru
orantili olarak, Yayla Eskici, Mercan ve Hakverdi (2020) robotik egitimine yonelik
yapmis olduklari c¢alismada, grup halinde yapilan projelerin hem &grenci
motivasyonunu artirdigt hem de grup dinamigini yiiksek tutarak grenme ortamini
olumlu etkiledigi sonucuna ulagsmislardir. Ayni zamanda uygulamaya doniik bir
egitim olmas1 her bir dgrencinin siire¢ icerisinde aktif katilim saglamasini zorunlu
kilmaktadir. Anlamlt bir farkliligin gézlenmedigi sonuglar igerisinde yiiksek oranda
cinsiyetin bulundugu goriilmektedir. Buda kodlama ve robotik egitiminin genel olarak
kiz veya erkek 6grenci fark etmeksizin her iki cinsiyet i¢inde olumlu sonuglar
yarattigim diisiindiirmektedir. Incelenen calismada negatif yonlii sonuglar icerisinde
yiiksek oranda zaman/maliyet ve altyapiya rastlandig1 goriilmektedir. Bunun sebebi
ise kodlama ve robotik egitimlerinde kullanilan egitim materyallerinin, robotlarin ve
kitlerin maliyetli olmas1 ya da egitimin verilecegi ortamin teknik agidan bu teknolojik
cihazlara yetersiz kalmasindan kaynaklanmaktadir.

Kodlama ve robotik egitimi {izerine yapilan c¢alismalarin Onerilerinde genel
olarak ¢ok daha biiyiik bir kitleyle ya da cok daha farkli 6rneklem gruplariyla
arastirmalarin yapilmasi gerektigi onerisi yer almaktadir. Bunun sebebi ise kodlama
ve robotik egitiminin bir¢ok degisken lizerinde yaratmis oldugu anlamli farklilig1 daha
dogru sonuglarla genelleyebilmek ve bir¢ok kitle arasinda karsilastirmali bir gdzlem
yapabilmektir. Yine ayni diisiinceden hareketle arastirmacilar farkli degiskenlerin
incelenebilecegi ve ele alinan konu ve kapsamin daha da genisletilebilecegi
goriisiindedir. Kodlama ve robotik egitimi alaninda yapilan ¢aligmalarin uygulamaya
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doniik dnerilerinde ise agirlikli olarak egitim igeriginin gelistirilmesi, egitim siiresinin
ayni zamanda niteliginin artirilarak tekrar egitim verilmesi, 6grenme ortam/siirecinin
revize edilmesi ve egitim ortaminin teknik alt yapisinin giincel teknolojileri destekler
nitelikte olmasi gerektigi yer almaktadir. Elde edilen sonuglardan hareketle
aragtirmacilar uygulamaya doniik vermis olduklari 6nerilerinde ilk olarak egitim
icerigine, niteligine ve siiresine odaklanmislardir. Bunun sebebi kodlama ve robotik
egitimi alanlarinda hedef kitleye ve elde edilmesi amaglanan egitim ¢iktilarina yonelik
stirecin ¢ok fazla cesitlendirilebiliyor olmasindan kaynaklanmaktadir. Her yas
diizeyini ve yonelimi destekleyebilecek teknolojik gelismelerin olmasi alanda farkli
yontemlerle ve farkli 6gretim tasarimlariyla arastirilmasi gereken birgok noktanin
oldugunu goéstermektedir.
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