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Planning is a high-order executive function typically assessed by problem-solving tasks. Traditional assess-
ments often lack ecological validity due to their simplicity and decontextualization. To address this, assess-
ment based on immersive tehnology has been developing. In this study, we adapted a planning task from the
serious computer game CCRacer for virtual reality. Participants had to navigate an intersection grid to collect
objects (apples) and deliver them to a final point, with measures of inefficiency, initial time, total time, and
time ratio.
We gathered data from 62 emerging adults (37%male) and administered four cognitive tests: CCRacer-planning,
VR CCRacer-planning, Tower of London, and Traveling Salesman Problem. Participants reported their inter-
est, motivation, task difficulty, and immersion for each. We evaluated symptoms induced by virtual real-
ity equipment (nausea, disorientation, dizziness, fatigue, instability). Test-retest reliability of VR CCRacer-
planning scores was examined with 24 participants.
Results indicated that time-related measures were reliable indicators of planning ability, while inefficiency
lacked structural validity and reliability, likely due to insufficient task difficulty. All measures demonstrated
satisfactory test-retest reliability and appropriate correlations with related cognitive tests. Compared to other
tasks, participants were more immersed, found the VR task more interesting, and were more motivated to par-
ticipate. Reports of VR sickness symptoms were minimal, indicating no significant health or psychological
risks.
Based on the findings, increasing the task difficulty is advisable. To gain more comprehensive insights, the
task should be administered to a broader sample. This research provides a foundation for developing methods
to measure cognitive functions in virtual reality.
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