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Abstract

This study aimed to develop innovative learning tools using augmented reality (AR)
technology to enhance understanding of lipid—related scientific concepts among upper secondary
students. Employing a research and development (R&D) approach, the research engaged three
key groups: 1) Six chemistry and biology teachers from upper secondary levels as informants,
2) Three content experts and learning media technicians as evaluators of the innovative learning
media, along with fifteen 11th—grade students with prior lipid learning experience, and 3) A
10th—grade classroom as participants. Research instruments included: 1) A structured online
interview form to capture foundational information and characteristics of the AR—based learning
media, 2) The AR-based Innovative Learning Media itself, 3) Evaluation of the media's suitability
and consistency using a 5-level rating scale, 4) A science concept test comprising two-tier
multiple—choice questions and subjective explanations for selected answers, and 5) A satis-
faction questionnaire utilizing a 5-level rating scale. Results indicated high approval from both
experts (average score 4.73, SD = 0.41) and students (average score 4.52, SD = 0.58)
regarding the effectiveness of the AR learning media. An effectiveness index (E.l.) of 0.5112
demonstrated a notable 51.12% increase in understanding of lipid concepts. Moreover, student
satisfaction with the innovative learning media was notably high, averaging 4.35 (SD = 0.69).
This research underscores the efficacy of AR technology in improving lipid concept com-

prehension among upper secondary students.
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