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This dissertation examines Game-Based Learning (GBL) in engineering ethics education from two
perspectives: Playing Games for Learning (PGL) and Making Games for Learning (MGL). Through the
design and development of educational materials, the implementation of educational activities, and the
evaluation of learning outcomes, this study demonstrates that GBL can be effective in engineering ethics
education, contribute to the development of qualities and abilities required in 21st-century engineering
education, and be transferred to diverse educational and training contexts.

Chapter 1 clarifies the qualities and abilities required in 21st-century engineering education and the
challenges faced by engineering ethics education, and sets out the purpose of this study. Engineering ethics
education is positioned not merely as the learning of ethical codes, accidents, or misconduct cases, but as an
important learning domain that enables learners to make judgments in situations involving value conflicts and
stakeholder interests while considering multiple perspectives and constraints, and to contribute to human
well-being and the creation of social value through technology. At the same time, engineering ethics education
faces challenges such as the lack of educational methods that promote active learning and practical judgment,
inconsistencies in educational objectives, content, and assessment, and the underdevelopment of assessment
frameworks. In response to these challenges, this study focuses on GBL as an educational approach.

Chapter 2 reviews previous studies on games and education, as well as PGL and MGL in engineering
education and engineering ethics education. The review confirms that research on GBL in engineering ethics
education still faces several challenges, including the need for multidimensional evaluation of learning
outcomes, stronger connections with the qualities and abilities required in engineering education, examination
of awareness of aspirational ethics and well-being, and further accumulation of MGL practices. Based on this
review, this study positions PGL and MGL as educational interventions in engineering ethics education and
formulates its research questions.

Chapter 3 describes the development of Monozukurinri, a card-based educational tool for engineering ethics
education, as a PGL practice. The tool incorporates situation generation involving value conflicts and
trade-offs, evaluation from multiple perspectives, peer evaluation, questioning and consensus building, and
reflection. It was designed as a learning environment in which learners make judgments while considering
multiple perspectives and constraints, and engage in dialogue, collaboration, and reflection. The chapter also

clarifies the relationship between learning objectives and game elements or mechanics, and presents design




requirements for establishing PGL not merely as the use of a game, but as an educational intervention.

Chapter 4 reports the implementation of Monozukurinri in a college of technology, a graduate school,
corporate training, and a junior high school, and examines the learning outcomes and transferability of PGL.
The results suggest that the tool may promote understanding of engineering ethics, ethical judgment, dialogue,
collaboration, and reflection. Evaluations based on the PERMA model and pre- and post-questionnaire surveys
in the junior high school practice further indicate that PGL can be connected with the development of qualities
and abilities expected in engineering education and awareness of aspirational ethics and well-being. The
findings also show that the PGL tool can be adapted not only to higher education but also to secondary
education and corporate training, while its effects depend on instructional design tailored to learners and
educational contexts.

Chapter 5 analyzes an MGL practice in which students created educational games on engineering ethics. The
students represented and modeled value conflicts, trade-offs, responsibilities, stakeholders, and constraints
through game rules, roles, win conditions, and evaluation criteria. The analysis shows that MGL can foster
structural understanding of ethical issues, critical thinking, creativity, collaborative problem solving, and
reflection, while also connecting with the development of qualities and abilities expected in engineering
education and awareness of aspirational ethics and well-being. Furthermore, co-occurrence analysis suggests
that students perceived their learning of engineering ethics and their learning through game creation as
mutually related. In this sense, MGL can be understood as a creative learning approach in which learners
“learn by making and make by learning.”

Chapter 6 summarizes the findings and discusses the significance and limitations of the study. By analyzing
both PGL and MGL in relation to the qualities and abilities expected in engineering education and
awareness of aspirational ethics and well-being, this study demonstrates the educational effectiveness and
transferability of GBL in engineering ethics education. These findings provide a basis for repositioning
engineering ethics education as an important learning domain that connects specialized knowledge with social
practice, rather than as a peripheral subject in engineering education. At the same time, this study has several
limitations, including the limited scope of assessment methods and research settings, as well as insufficient
examination of long-term learning retention and behavioral change. Future research should include
comparative studies, longitudinal investigations, refinement of assessment indicators, and systematization of

implementation conditions.




