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ARTICLE INFO ABSTRACT

Research article This classroom action research aimed to: (1) examine the effects
of Case-Based Learning (CBL) integrated with Artificial
Intelligence (AI) on enhancing environmental science
competency in the topic “Life in the Environment,” and (2)
investigate instructional guidelines for implementing this
approach among Grade 12 students. The sample consisted of 40
students selected through purposive sampling. The research

Keywords: Case-Based
Learning; Artificial

Intelligence; . . .
8 ’ . instruments included three lesson plans, an environmental
Environmental Science . ..
science competency assessment, activity worksheets, and a
Competency

reflective learning form. All instruments were validated by three
experts. The Index of Item-Objective Congruence (I0C) values
of the lesson plans were 0.84, 0.89, and 0.92. The competency
assessment showed IOC values of 0.90, 0.94, and 1.00. The
activity worksheets yielded IOC values of 0.90, 0.94, and 1.00,
Received: 20 February 2026~ and the reflective form showed an IOC value of 1.00.
Revised: 3 I March 2026 Quantitative data were analyzed using the normalized gain
Accepted: 5 April 2026 score, while qualitative data were analyzed through content
analysis. The findings revealed that students achieved a high
level of learning gain (High gain), with an average normalized
gain (<g>) of 0.72, and no students were found in the low-gain
category. The results indicate that integrating CBL with Al
effectively promotes systems thinking, evidence-based
decision-making, and critical problem-solving in environmental
contexts. Three key instructional guidelines were synthesized:
selecting real-life contextual cases, employing structured
analytical questioning, and monitoring students’ critical and
ethical use of Al It can be concluded that integrating CBL with
Al effectively enhances environmental science competency and
is appropriate for upper secondary education.
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