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In this thesis, the author investigated human factors in computer-aided
system design to promote physical well-being and regular practice of exercise.
Health problems associated with sedentary lifestyles are undeniably critical
issues of our time. Computer-aided approaches are promising instruments
for resolving these issues through theoretical and practical progress of sports
science. Scholars consistently employ interdisciplinary informatics for
training, coaching, testing, and educating individuals. However, common
design principles often fail to address human factors and unique
characteristics of physical exercise at the same time. In response, the author
utilized a human-computer interaction perspective and investigated
fundamental cognitive elements of exercise psychology in computer-aided
system design. Three case studies were conducted to individually evaluate
self-efficacy, outcome expectancy, and risk factors in physical exercise. First,
age-related differences in exergame difficulty adjustments were investigated
to promote self-efficacy and enhance motivation for regular physical exercise.
Next, a situated visualization approach for pedaling in cycling was
considered to address outcome expectancy by realizing a
qualitativerquantitative monitoring procedure. Finally, knee overuse
injuries in cycling were studied to address risk perception in exercise.
Altogether, the author considered these factors critical for solving problems
associated with physical inactivity through computer-aided systems and
essential for achieving a further increase in regular practice of physical
exercise to bolster healthy lifestyles.
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