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Outline:

•  Learning to program helps to understand the basic concepts and 

principles of computer science. 

• It is argued that programming encourages higher-order thinking 

and incorporates the thinking ability to solve complex problems and 

to apply the rules of logic.

• Skills obtained from computational thinking (CT) using ICT 

applications such as educational robotics or other types of 

programming environments can involve transfer to different school 

subjects.

• CT encompasses more than programming, because problem solving 

is a skill that is important in multiple disciplines.

• It is recommended that CT-skills could be transferred to other 

learning areas and subjects.
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Research objective: “To examine whether and to what extent there is an impact of different types of robotics programming 

environments on the development of computational thinking with an effect on word reading fluency and decoding”.

Method: 

•The study was conducted among Dutch primary school students 

grade 3 and 4, aged 6 to 8. 

•For both experimental groups, either BeeBot or Ozobot were 

applied as robotics programming interventions. 

•The control group followed regular reading lessons. Reading 

exercises to be solved by programming applications were 

designed for both experimental groups.

•Via pre-test-posttest design, proficiency on CT was determined 

by administering the Beginners Computational Thinking Test 

(BCTt). 

•To establish reading proficiency, the "three-minute reading 

ability test" (DMT) was administered.
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Conclusions:

• A significant increase in CT-level due to applying both 

code-based programming using Ozobot and tangible-

based programming using BeeBot. 

• The application of Ozobot demonstrates a more 

substantial increase on CT sub-characteristics than the 

application of BeeBot. 

• A contrast analysis indicates that, by applying Ozobot, 

a significant increase can be observed on the CT sub-

characteristics 'total', 'conditionals if-then', 

'conditionals if-then-else' and 'conditionals combined', 

and an almost significant increase on 'loops 

combined’. 

• For both the application of BeeBot and the control 

group, there is significant growth on the CT sub-

characteristic sequence' and almost a significant 

growth on 'loops simple’. 

• Regarding the level of reading ability, the application 

of Ozobot appears to demonstrate the largest increase 

compared to the application of BeeBot and the control 

group on the administered DMT-test. 

• Our claims are substantiated by a regression analysis 

which indicated an overall effect measured and more 

specific on the characteristics "if-then" and "while" 

which play a prominent role in both language and 

Ozobot programming.
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