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Abstract:

This study aimed to investigate the role of video-based instruction using
augmented reality (AR) in improving academic achievement in mathematics
among pupils with hearing impairments. The sample consisted of five pupils (3
males and 2 females) enrolled at the School for Children with Hearing
Impairments in Tissemsilt, Algeria, who were followed from the first year of
middle school (2021/2022) to the third year (2023/2024). Achievement tests
were developed based on the official curriculum specifications for the third-year
level across the three terms, using the dzexams question bank and the Ministry
of Education’s annual learning plan, in consultation with mathematics teachers.
Educational videos covering the second term’s content were produced/selected,
translated into sign language with expert assistance, and linked to images
through an AR application, enabling students to access the videos anytime using
smartphones or computers. Measurements were taken at three points: pre-test
(traditional instruction), first post-test (after AR video intervention), and second
post-test (after returning to traditional instruction). Given the small sample size
and non-normal distribution, nonparametric methods were applied: Friedman
test for repeated measures, Wilcoxon signed-rank test for pairwise comparisons,
and one-sample Wilcoxon signed-rank test to compare scores against normative
values, with significance adjustment for multiple testing and effect size
estimation using Cohen’s criteria. Findings revealed: (1) low initial achievement
in mathematics, (2) significant improvement in overall achievement after AR
video instruction, (3) marked gains in recall, comprehension, and application
levels, and (4) partial decline after returning to traditional instruction, though
performance remained above baseline in some domains. Results were discussed
in light of the educational needs of pupils with hearing impairments and the
Importance of integrating visually oriented technologies to support mathematics
learning. Future research directions were suggested to address higher cognitive
levels, such as analysis, synthesis, and evaluation.

Keywords: instruction, video-based learning, augmented reality, academic
achievement, mathematics, hearing impairments, cognitive levels (recall,
comprehension, application).
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