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Abstract: In recent years, the development of metaverse technologies and the widespread adoption of head-
mounted displays (HMDs) have accelerated the use of virtual environments for education, training, and
communication. In such environments, virtual avatars play a central role and have been shown to influence
learning outcomes and social interactions. A key concept in avatar research is the Proteus effect, a
psychological phenomenon grounded in self-perception theory and deindividuation, in which users’
attitudes and behaviors change in accordance with the appearance traits of their avatars. Although the
Proteus effect has been demonstrated in various domains, inconsistent findings have also been reported,
including cases where the effect was absent or opposite to expectations. Consequently, the conditions under
which the Proteus effect emerges and the mechanisms through which it influences performance remain
unclear. This study examined the manifestation of the Proteus effect in virtual environments and its impact
on performance through two types of tasks: a physical task and a cognitive task. The results revealed
significant subjective changes in emotion and self-perception associated with avatar characteristics. In
terms of performance, no statistically significant differences were observed; however, a large effect size
and a near-significant trend were found in the physical task, and a moderate effect size was observed in the
cognitive task. These findings suggest that virtual avatars exert consistent effects on users’ emotions and
self-perception, while their impact on behavior and performance is conditional and may depend on task
characteristics and avatar design. The results contribute to a deeper understanding of the mechanisms of the
Proteus effect and provide implications for the design of avatar-based learning and training environments.
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