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Development of a tutorial and its verification method on programming education
for smooth transition from GUI based to CUl based
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Due to the chronic shortage of ICT engineers, there is a call for the
development of ICT talent. For this reason, we have previously demonstrated the effectiveness of
using actual robots in a GUI programming environment for beginners. In this research project, we
aimed to establish an education method for smooth transition from a GUI to a CUl environment for
continuous programming learning. This is particularly important for personnel development,
especially in the field of embedded systems.
The results revealed that learning in a GUl environment before being introduced to a CUl environment
deepened the level of understanding compared to learning in a CUI environment only. Additionally,
we have also been able to clarify the transition timing for going from a GUI to CUI programming
environment.
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for(int i = 0; i<3; i+ {
for(int j = 0; j<10; j++) {

sendData(id, 41, 41);
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