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This study aims to identify the characteristics of the program that integrates maker education with science
subjects and to explore the maker’s competency expressed in students. To this study, a maker activity
program based on scientific concepts was developed and applied to 20 first-year students at H University
in a general chemistry experiment course, and activity data were analyzed. The analysis results of maker
activities based on scientific concepts are as follows. First, students performed activities through the
process of ‘presentation of ideas,” ‘selection and planning of ideas,” and ‘prototyping’. In particular,
it was confirmed that prototyping was divided into stages of “partial prototyping” and “full prototyping”.
Second, as characteristics of the activity, ‘use of scientific concepts as logic for coding in the process
of maker activities’, ‘in-depth understanding of scientific concepts’, and ‘inducing high achievement and
interest through transfer of initiative in learning’ were confirmed. Third, collaboration competency and

making performance competency were frequently expressed in the process of activities, but human-
centered competency were rarely expressed.
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Figure 1. Microcontroller (Arduino) input/output
process and method
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Figure 2. Contents of maker activity programs applying
scientific concepts:
(Above) Strategy for maker activity by measuring physical
quantities of chemical reactions using sensors
(Bottom) Strategy for maker activity by coding of scientific

concepts
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Table 1. Examples of maker competency analysis
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