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Abstract

A Study on Extending Game-based Programming Education

Tool ‘Algologic’ with Functions

Ayato Kasutani

In recent years, interest in programming education is increasing, and programming
education will be introduced in elementary education in 2020. One of the goals of
programming education in elementary education is ‘to develop programming thinking’.
However, we think that it is better to learn not only programming thinking but also
computational thinking proposed by Wing. In order to learn programming thinking,
visual programming languages are being developed. Algologic is one of such languages.
With Algologic, users can experience control structures of programming, such as se-
quential executions, iterations and conditional branches, in a game. However, there is
no modularization facilities in Algologic.

In this study, we discuss on adding procedures as a modularization facility to Al-
gologic. The Algologic with procedures have to visualize invocations of procedures. We
visualize procedure calls by showing the call stack. We designed procedures so that
any procedure receives a single parameter. Execution of this parameter also have to be
visualized. To seek the best way of visualization for understanding, we implemented
three ways of visualization of parameter execution. The first a way is to highlight the
instruction block in the definition of the caller procedure. The second a way is to replace
the parameter with the argument when a procedure is called. The third a way is to

push a sequence of the argument blocks to the call stack when executing a parameter
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block. We surveyed the best way of visualization for understanding from users who
used Algologic with all the three ways. As a result, we found that the first a way of

visualization was the best.

key words visual programming language, programming education, modularization
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