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Abstract

With rapid technological advancements, multimedia teaching has become
a focal point in education, leveraging tools like text, images, virtual reality
(VR), augmented reality (AR), and mixed reality (MR) to enhance learning
outcomes, motivation, and knowledge acquisition. Based on the embodied
cognition theory and multimedia learning theory, integrating AR
technology can offer immersive learning experiences. The interactive and
immersive nature of AR fosters student engagement and motivation,

positively impacting learning performance and knowledge transfer.

This study investigates the effectiveness of immersive AR technology in
vocational skill training for high school students with intellectual
disabilities. Using a single-subject multiple probe design across
participants, the study involved three moderately intellectually disabled
students from a special education vocational school. The independent
variable was an AR-based date sequencing skill training system, while the
dependent variables were the immediate, retention, and generalization
effects on date arrangement skills for product sorting tasks. The training
utilized Microsoft HoloLens 2 and an AR system developed by National
Taiwan Normal University and National Taichung University of Science
and Technology. Data analysis included curve plotting, visual analysis, and
Tau-U statistical tests, supplemented by social validity analysis through
willingness-to-use surveys targeting students and special education

teachers.

Results indicated significant improvements in the accuracy of date
arrangement skills post-AR training, with Tau-U tests confirming a

significant difference between baseline and intervention phases,
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demonstrating immediate effectiveness. After removing the training
equipment, skill accuracy remained stable, with no significant differences
observed between intervention and retention phases or retention and

generalization phases, suggesting retained and generalized effects.

Based on the findings, the study recommends structured training steps,
contextual adjustments, and product variety adaptations in practice. Future
research could explore factors influencing the intention of students with
intellectual disabilities to use AR and employ group comparison methods
to further examine AR’s effectiveness in vocational training. These

insights can guide future research and teaching practices.

Keywords: Augmented Reality, Embodied Cognition Theory, Cognitive-
Affective Theory of Learning with Media, Intellectual Disabilities,

Vocational Skill Training, Learning Outcomes
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