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 Background 
Educational Robotics is a valuable educational tool in compulsory 
education for teaching programming, familiarizing students with 
the STEM content and constructing higher order skills (Komis & 
Misirli, 2016). The educational robot Thymio II and the VPL 
programming environment through attractive activities allow 
students to increase their creativity and enhance communication, 
collaboration and computing thinking skills in a fun way, and help 
discover the concepts of programming, robotics, engineering and 
digital technologies. In the present research, the educational 
contribution of the Thymio II educational robotics environment to 
the development of computational thinking in middle school 
students as well as the question if there is a differentiation in 
terms of gender, grade or work group, were studied.  

 

 Method 
• Case study with participatory observation 
• Implementation of educational scenario in 8 workshops based 

on group collaboration and indirect, instructive  teaching aid 
• Data collection through questionnaires, worksheets, Aseba-VPL 

code files, videos, photographs, observation, researcher’s 
personal notes 

• Statistical data analysis 

 Results 
Based on the data collected and analyzed, results indicated that:  

• the students developed computational thinking skills while 
solving robotics problems through trial and error (Fig. 1).  

• the female students showed slightly better performance than 
the male students. 

• the second-grade students were able to perform significantly 
higher than the first or third graders. 

• students from different grades learnt to work collaboratively in 
small groups in order to achieve common goals. 

 Discussion 
Potential impact 
Purpose of this research was to study if the Thymio II educational 
robotics environment contributes to the development of 
computational thinking in middle school students. The results  are 
considered as very satisfactory and indicate that the use of 
educational robots can promote the development of higher-order 
skills  through collaborative and hands-on activities.  

Limitations 
The sample of the participating students was rather limited and of 
high cognitive level, thus it cannot be regarded as fully 
representative. 

Implications for future collaborations 
The Swiss developers of the Thymio II robot have already begun 
organizing international collaborative events named ‘Remote 
Robotics using the Thymio 2’ (R2T2). Schools from participating 
countries connect in order to remotely program and control 
robots in Switzerland.  

 Theoretical Framework 
The term Educational Robotics refers to the  educational 
approach according to which  learners use  the robots to construct 
knowledge with the assistance of the robots or about the robots  
(Papert, 1980). This approach constitutes a  cognitive tool which 
supports digital literacy development, various school subjects and 
the development of higher order skills such as problem solving, 
communication, collaboration, creativity, and computational 
thinking. Computational thinking is the thought processes 
involved in formulating a problem and expressing its solution(s) in 
such a way that a computer  - human or machine - can effectively 
carry out (Wing, 2014). 
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