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Development of an e-Learning Course to Promote the Practical

Implementation of Chemical Risk Management
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Abstract

Handling chemicals involves risks such as fire, explosion, health hazards,
and environmental pollution. To use chemicals safely, it is important to
implement risk reduction measures according to the properties of the chemicals.
In Japan, revisions to the Industrial Safety and Health Regulations have led to
a review of the previously compliance-based legal system, and it is now
necessary to autonomously manage chemical risks. Additionally, universities are
expected to cultivate students who can autonomously manage chemical risks and
take risk reduction measures during their studies, so that they can promote
safety and health activities after graduation. At the university where the
author belongs, education on chemical management is provided, but due to the
diversity and complexity of chemical risks, the content focuses on imparting
knowledge. Therefore, it is difficult for students to autonomously manage
chemical risks and continuously take actions to reduce risks under the current
education system.

In this study, an e-learning course was developed for graduate students in
chemistry, aiming to enable students to autonomously manage chemical risks and
take risk reduction measures. The e-learning course was developed using the
ARCS-V model to enhance learning motivation and sustain continuous actions, and
SCC to connect learning to practice by imagining scenarios where acquired skills
are applied. The developed e-learning course was reviewed and improved by two
content area experts and two instructional design experts.

A small group evaluation was conducted with students from laboratories that
actually use chemicals in their research. Out of the seven students who
participated in the e-learning course, only two completed it. The two who
completed the course achieved passing scores on all submitted assignments and

showed improved scores on post-tests compared to pre-tests, confirming the



practical implementation of risk reduction measures. Additionally, through
questionnaires and semi-structured interviews, it was confirmed that the
learning objectives were achieved, and an increase in motivation was observed
due to the ARCS-V model. However, the effectiveness of SCC varied among
individuals. It is believed that this is due to differences in learning styles,
and it was suggested that adding illustrations to the text-based story could
make it more accessible. Furthermore, feedback on the e-learning course included
suggestions for improvement, such as the need for measures to prevent forgetting
tasks and losing motivation while waiting for comments from other students,
setting due dates for assignments, and providing clear benefits of learning.
These suggestions need to be considered for future improvements.

This study summarizes the results and improvement points of a two-month
learning period with only two subjects completing the course. Therefore, the
data obtained is limited. Based on the results obtained in this study, future
tasks include improving the e-learning course and expanding the target audience

and learning period to verify the learning effects.
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