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Abstract: The digital age requires basic computer use qualifications as well as coding skills for individuals to 

produce technology instead of using them. The programming education, which was previously at the 

undergraduate level, started to be given to students at high school and secondary school levels because of their 

contribution to problem solving, critical thinking and mathematical thinking skills of the learner. Due to the fact 

that programming education contributes to academic development, the result of the addition of education to 

education has been the low level of student success in programming education and the complexity of coding. In 

order to overcome the understanding of conceptual abstract sequences from coding difficulties, the teaching of 

the software of the concrete systems is emphasized, and the contribution of new fields of study such as game 

programming and robotics programming to education is discussed. This research is to describe the work done in 

Turkey on robotics programming; studies have been conducted to provide general information. For this purpose, 

academic research on robotics programming in Turkey was examined using content analysis. 
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INTRODUCTION 

Today, robots are used in many fields such as industry, health, space studies, agriculture, 

defense industry and highly successful results are obtained. The field of educational technologies, 

which is formed by using technology in educational sciences, covers the concepts of electronic 

learning (e-learning), mobile learning (m-learning) as well as robotic learning (r-learning). R-learning 

education service is defined by robots as learning or robot supported learning (Han, 2010). 

Educational robots have been developed for R-learning in many countries, primarily in Canada, 

Japan, South Korea, Taiwan and America (Kim and Kim, 2011; Han, 2012). PEBBLES (Fels & 

Weiss, 2001) in Canada; ROBOVIE (Kanda et al., 2004) for primary English in Japan, PAPERO 

(NEC, 2012) for childcare, Keepon (Beatbots, 2007) for autistic children, Saya (Shuster, 2012) for 

preschool children; IROBI (Han et al., 2005), IROBIQ (Hyun et al., 2008) for preschool education in 

South Korea, ROTI and ENGKEY (Yonhapnews, 2009) and ROBOSEM (Park et al., 2011) for 

primary education English; ROBOSAPIEN for primary school English in Taiwan (You et al., 2006); 

In America, RUBI and QURIO (Movellan et al., 2005; Movellan et al., 2009) are used for preschool 

education, and VGO (Vgo communications, 2011) for young patients. 

In studies on the use of robots in the field of educational technologies, subjects such as 

technology based learning, robotic assisted learning, use of robots in education and training, robot 

programming are studied. This research is to describe the work done in Turkey on robotics 

programming; studies have been conducted to provide general information. For this purpose, academic 

research on robotics programming in Turkey was examined using content analysis. 

METHOD 

In this study, content analysis method one of the qualitative research methods was used to 

analyze the educational studies robot programming in Turkey (Ekiz, 2003). The sample of study 

consists of the thesis, articles and proceedings conducted till the end of the 2019 in Turkey. The thesis 

database of the Council of Higher Education of Turkey and Google Scholar are databases used for 

constituting the sample population of this study.  

The combination of the keywords “robot”, “programming” and “coding” were used to search 

studies. Following the search, 26 different educational studies were found on robot programming, 

while choosing these researches, the criteria of having an educational process and scientific evaluation 

of this process are taken into consideration. Publication Classification Form for Robot Programming 

was built on and used for recording data obtained from the studies addressing the concept of robot 

programming (Appendix A), developed by authors (Demirer and Erbaş, 2016).  

Studies were analyzed on the basis of two faculty member agreement, in order to achieve 

validity and reliability studies for the content analysis process. Codes and categories were established 
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to determine the studies to be analyzed. The results were presented in tables and findings were 

interpreted.  

FINDINGS 

According to findings, the first educational robotics programming research was published in 

2005. Number of the published researches between 2005 and 2019 analyzed in this study is 26, labeled 

P1 up to P26 in chronological order. A large part of the studies carried out was found to be a master's 

thesis and the number of studies has increased since 2016 (see Table 1).  

It was determined that in the researches, robotics programming training was given to the 

participants in different types and periods. Types of the robot programming training event described as 

“robot club” (f=1), “robot competition” (f=1), “project” (f=2) and “education” (f=22).  Durations of 

the events stated form 3 days to 8 months, that has been determined that it is generally more than 2 

months. In addition to selecting the target group at primary level, there are also special group practices 

such as undergraduate students and gifted groups. The average number of participants is 41, and 

researchers working in private groups kept the number of participants low (see Table 1). 

Table 1. General information about the researches 

No Type of 

the Event 

Duration 

of the 

Event 

Target Group Number of 

the 

Participants 

Publication 

Year 

Publication 

Researcher 

P1 Robot 

club 

8 months 6-7. grade students 17 2005 Çavaş and Çavaş 

P2 Education 16 weeks 8. grade students 40 2010 Çayır 

P3 Education 8 weeks 7. grade students 40 2012 Koç Şenol 

P4 Project 3 days 6-7. grade students 28 2013 Eraslan et. al 

P5 Education 3 days 6-7. grade students 28 2013 Kılınç et.al 

P6 Education 5 weeks 6. grade students 52 2013 Özdoğru 

P7 Education 2 months 7. grade students 54 2014 Kılınç 

P8 Education 10 weeks 8. grade students 40 2014 Okkesim 

P9 Education 5 weeks 6. grade students 50 2016 Kuş 

P10 Education 6 weeks Undergraduate 2-3
rd

 

year students 

15 2016 Silik 

P11 Project 3 days 4-5-6-7-8. grade 

students 

100 2016 Zengin 

P12 Education 10 weeks Preservice teachers 20 2017 Avcı 

P13 Education 1 week 6-7. grade students 9 2017 Çankaya, Durak and 

Yünkül 

P14 Education 7 weeks 10. grade students 43 2017 Çukurbaşı 

P15 Robot 

competiti

on 

3-4 

months 

7-8-9. grade 

students 

15 2017 Dönmez 

P16 Education 5 weeks 5-6-7-8. grade 

students 

58 2017 Kasalak 

P17 Education 4 months Preservice teachers 27 2017 Küçük and Şişman 

P18 Education 8 weeks 11-14 age group 21 2018 Dizman 

P19 Education 10 days 13-14  age group 7 2018 Kırkan 

P20 Education 2 months 8-10  age group 15 2018 Pakman 

P21 Education 1 month 5-6. grade students 60 2018 Şimşek 

P22 Education 12 weeks 5-6 age preschool 24 2018 Türe 
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education students 

P23 Education 8 weeks 8. grade students 48 2018 Özel 

P24 Education 5 weeks 5-6-7. grade 

students 

26 2019 Konyaoğlu 

P25 Education 8 weeks 6. grade students 112 2019 Akman Selçuk 

P26 Education 5 weeks 6. grade students 122 2019 Güleryüz 
 

It is seen that the hardware and software used in the researches are different robot training sets 

such as Lego Midstorms NXT Education Robotics Kit, Lego WeDo, Arduino Kit and Robotis Dream 

etc. (Table 2). It has been determined that the researchers used the robotic training kits produced by 

the lego company until 2017, so the most used hardware and software of the lego company was used 

(f=17), detailed information is given in Appendix B.  

Table 2. Hardware and software used in research 

Hardware Software Frequency 

Lego Midstorms NXT Education Robotics Kit Midstorms NXT 13 

Lego WeDo Midstorms 4 

Arduino Kit Scratch mBlock 4 

Robotis Dream RoboPlus Task 2 

Make Block  Scratch mBlock 2 

Edison Educational Robot EdWare 1 

Preschool Robot Education Kit … 1 

 

It has been determined that the majority of the researches use many different data collection 

tools for the purpose of their studies (Appendix C). The majority of the researches choose the 

experimental method (Table 3). 

Table 3. Method of the educational robotics studies 

Method Frequency 

Experimental 9 

Semi-Experimental 5 

Mixed 7 

Case Study 5 

 

According to the codes obtained from the content analysis conducted by examining the 

researches reached within the scope of this study, the skill acquisition and definition categories of 

robotic applications were created. “Scientific process”, “problem solving”, “social”, “creative 

thinking”, “reflective thinking”, “cooperation”, “metacognitive awareness”, “discovery” and “critical 

thinking skills” were emphasized by the researchers in the acquired skills category (Table 4). 
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Table 4. Skill Acquisition Category of Robotic Applications 
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P1          

P2 x         

P3 x         

P4          

P5          

P6 x         

P7          

P8 x         

P9          

P10  x x     x  

P11 x         

P12          

P13  x  x      

P14   x   x    

P15 x         

P16          

P17    x      

P18  x     x   

P19  x   x     

P20  x   x     

P21          

P22   x       

P23    x  x   x 

P24  x        

P25 x         

P26   x       
 

Researchers define the robotic applications “develop motivation”,  “positive attitude towards the 

lesson”, “entertaining”, “visual functional and efficient education tool”, “increase interest in the 

lesson”, “academic achievement enhancer”, “usable in lesson”,  “develop self-confidence”, “effective 

in programming learning”, “provide students personal development”, “effective in meaningful 

learning”, “active participant”, “develop self-perception”, “student-teacher communication and 

interaction provider”(Table 5). 
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Table 5. Definition Category of Robotic Applications 
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P1    x           

P2             x  

P3 x  x    x        

P4   x    x        

P5  x   x          

P6   x   x x        

P7 x   x x x  x   x x   

P8   x            

P9 x  x   x         

P10    x           

P11   x  x          

P12       x        

P13 x x x      x      

P14 x     x        x 

P15 x x  x x          

P16  x   x     x     

P17 x x  x           

P18               

P19               

P20               

P21    x     x      

P22  x             

P23 x    x x  x  x     

P24  x             

P25 x     x  x       

P26  x      x  x     

 

DISCUSSION AND CONCLUSION 

Technology-based learning, robotic-assisted learning, the use of robots in education and 

training, robot programming are being studied on the use of robots in the field of education. In this 

study, the academic research on the use of robots in education in Turkey was examined. According to 

the findings, the robotics on work in the field of education in Turkey was launched in 2005, the kind 

of education and the long-term is carried out, most of the target audience is primary level generally has 

been determined that use many different data collection tools for that and purpose use of experimental 

methods. 

Within the scope of this study, the researches reached have been examined and the skill 

acquisition and definition categories of robotic applications have been created according to the codes 

obtained from the content analysis. Contribution of robotic researches to students and education in 

both categories is expressed in codes. Besides some similarities such as target group, usage of 
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hardware and software etc. with this paper; Yolcu and Demirer (2017) determined that problem 

solving and cooperation skills are particularly examined in the studies, but in this paper scientific 

process and problem solving skills are highlighted.  This article is thought to be a guide for researchers 

who will study educational in robotics. 
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Appendix A. Publication Classification Form for Robot Programming   

Publication Number  Referance  

Publication Source  Publication Title  

Publication Year  Type (article, thesis, etc)  

Sample Size  Sample Level  

Method (Quantitative, Qualitative, Mixed, 

Literature review)  

 Data Collection Tool  

Educational Event Type  Educational Event Type  

Hardware  Software  

Variables  Conclusion  

 

Appendix B.  Hardware and software used in research 

No Hardware Software 

P1 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P2 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P3 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P4 Lego WeDo Midstorms 

P5 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P6 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P7 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P8 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P9 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P10 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P11 Lego WeDo Midstorms 

P12 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P13 Lego WeDo Midstorms 

P14 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P15 Lego Midstorms NXT Education Robotics Kit Midstorms NXT 

P16 Arduino Kit Scratch mBlock 

P17 Robotis Dream RoboPlus Task 

P18 Lego Midstorms NXT Robot Eğitim Seti Midstorms NXT 

P19 Make Block Scratch mBlock 

P20 Lego WeDo Midstorms 

P21 Arduino Kit Scratch mBlock 

P22 Preschool Robot Education Kit … 

P23 Robotis Dream RoboPlus Task 

P24 Make Block, Edison Educational Robot Scratch mBlock, Edware 

P25 Arduino Kit Scratch mBlock 

P26 Arduino Kit Scratch mBlock 
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Appendix C. Method and data collection tool of the educational robotics studies 

No Method Data collection tool 

P1 Case Study Project 

P2 Exprimental  Scientific Process Skill Test, Piers-Harris Self Concept Scale 

P3 Exprimental  Robotic Preliminary Survey, Robotic Satisfaction Test, Scientific 

Process Skills Test, Science and Technology Lesson Motivation Scale 

P4 Semi Exprimental Robotics Student Pre-Survey, Robotic Satisfaction Survey 

P5 Case Study Robotic Student Preliminary Interview Form, Robotic Satisfaction 

Form, Student Activity Diary 

P6 Exprimental Academic Achievement Test, Attitude Scale towards Science and 

Technology Course, Scientific Process Skills Test, Semi-Structured 

Interview 

P7 Semi Exprimental Light Unit Achievement Test, Science and Technology Lesson 

Motivation Scale and Semi-Structured Interviews 

P8 Exprimental Robotic Pretest, Scientific Process Skills Test, Science Course 

Attitude Scale 

P9 Mixed Force and Motion Achievement Test, Science and Technology 

Attitude Scale, Motivation Scale for Learning Science 

P10 Mixed Field Notes, Semi-Structured Interviews, Video Recording, Problem 

Solving Skills Scale 

P11 Exprimental Participant Student Preliminary Survey, Application Process of 

Robotic Workshops Participant Student Satisfaction Survey, 

Participant Student Acquisition Survey of Robotic Tent Workshops 

P12 Mixed Scientific Creativity Test, Technological Pedagogical Content 

Knowledge Test, Problem Solving Inventory, Structured Interview 

Form 

P13 Mixed Creative Problem Solving Test, Applied Performance Evaluation 

Questions, Semi-Structured Interview 

P14 Mixed Observation, Focus Group Interview, Achievement Test and 

Motivation Scale 

P15 Case Study Interview form 

P16 Exprimental Efficiency Perception Scale, Self-efficacy Perception Scale for Block 

Based Programming 

P17 Case Study Interview form 

P18 Semi Exprimental Problem Solving Inventory, Metacognitive Awareness Inventory 

P19 Case Study Product Development Rubric, Interview, Daily, Problem Solving 

Inventory in Children, Reflective Thinking Level Determination Scale 

P20 Semi Exprimental Problem Solving Inventory for Primary School Children, Reflective 

Thinking Skill Scale for Problem Solving 

P21 Semi Exprimental Pre-test, Achievement test, Interview 

P22 Exprimental Preschool Social Skill Evaluation Scale 

P23 Exprimental Science Success Test, Technology Attitude Scale, STEM Attitude 

Scale, Student Diaries 

P24 Exprimental Robotic Preliminary Questionnaire, Robotic Satisfaction Test, 

Problem Solving Inventory in Children, Efficacy Perception Scale 

P25 Mixed Course interest scale, robotic attitude scale, achievement test, practice 

exam, semi-structured interview form,  teacher daily records 

P26 Mixed Self-efficacy perception scale for block-based programming, Interview 

form 

     


