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(FEFR) AN CE T DG (400 words)
In Japan, programming education will become a compulsory subject in high schools in
accordance with the Courses of Study to be applied from the year 2022. For this reason,
it is necessary to have a programming learning environment that can handle the same
content as the programs used in the materials recommended by the Ministry of
Education, Culture, Sports, Science and Technology (MEXT) in accordance with the
application of the Courses of Study. However, at high schools, it is difficult to
install an environment that supports programming education on exercise PCs.
In this study, we developed a programming learning environment, Bit Arrow.
Based on previous research and a survey of the Courses of Study, we designed Bit Arrow
to meet the following requirements: it can be run in a Web browser; it supports
multiple programming languages; it provides input support and shows error messages
to reduce errors; it links to IoT devices and external databases and provides a data
analysis library; and it collects learner logs and provides them to teachers
Assuming that Bit Arrow would be used in high schools, we investigated whether the
programs in the recommended material of MEXT could be implemented in Bit Arrow.
As a result, it was confirmed that Bit Arrow is capable of implementing programs
equivalent to the content of the recommended material in the following areas:
architecture, algorithms, construction of familiar applications, web applications,
execution on smartphones and embedded devices, data storage and sharing via networks,
web APIs, and statistical processing of data. This indicates that Bit Arrow is capable
of covering the contents of high school programming courses
In order to verify the effectiveness of the support functions for learners, Bit Arrow
was used in a high school class. In this class, we compared learners who used Bit
Arrow with learners who used the conventional environment. The results showed that
the use of Bit Arrow reduced the occurrence of errors and shortened the time required
to correct errors when they occurred. In addition, we created a teaching material
to create a simple game and used it for high school students’ exercises. Many students
were able to follow the teaching material even though the program used difficult
concepts such as arrays. A questionnaire survey of the students showed that the error
display and symbol input assistance were easy to use. These results demonstrate the
effectiveness of the learner support provided by Bit Arrow. (401 words)




