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[Abstract]

This study aims to develop an extended reality-based simulation for the diagnosis of strabismus, intended for use in healthcare
training. In healthcare education, practical experience is more critical than the mere memorization of knowledge, highlighting the
importance of an assessment system that evaluates learner performance. However, designing methods to accurately measure
performance and assess behaviors is a complex and time-consuming task. To address this challenge, simulations must be created
to both refine and assess skills. This study designed and developed a method to evaluate hand movements and overall performance
within extended reality simulations. Twenty-two medical students participated in practical exercises for diagnosing strabismus in
ophthalmology, during which behavioral data were collected and task-specific evaluation metrics were applied. The significance of
this research lies in its introduction of a novel approach to performance evaluation within extended reality-based simulations,

specifically for strabismus diagnosis, where precision is essential.
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Table 1. Simulation tasks

No. Task Objectives
1 Ocular Motility | To test the virtual patient’s ocular motility
Test by moving the fixation stick
5 Cover-Uncover | To diagnose the virtual patient’s type of

Test strabismus by using the occluder

) To diagnose the virtual patient’s type of
Prism Cover . -
3 strabismus and angle of deviation by
Test . .
using the prisms.
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Table 2. Metric of performance evaluation

Task Evaluation Criteria

Achievement | Correctly assessed ocular motility

Ocular

Motility
Test Performance | Percentage of time the diagnostic tool

Accuracy is within 30 cm of the virtual patient

Task Duration | Total time taken to perform the task

Correctly identified the position and

Achievement type of strabismus

Cover—
Uncover | Task Duration | Total time taken to perform the task
Test

Performance | Percentage of patients staring into the
Accuracy eye while holding the cover

Correctly measured the angle of

Achievement :
strabismus

Prism
Cover | Task Duration | Total time taken to perform the task
Test

Performance | Percentage of time the prism angle is
Accuracy within 80-100 degrees
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Table 2. Eye movement on degree of left-eye esotropia

Strabismus| A10 A20 A25 A30
Angle

Virtual

Patient u m ' !
Rotation 0 -3 -5 -7 -9
Angle

Strabismus A35 A40 A45 A50

Angle

Virtual

Patient

Rotation 11 -13 -15 =17

Angle
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