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Abstract

Environmental changes today have significantly impacted ecosystems and human livelihoods.
Traditional environmental education often lacks a connection between theoretical concepts and real-
world phenomena and the development of essential skills to enhance environmental knowledge and
awareness. Therefore, integrating phenomenon-based learming (PhenoBL) plans to improve environmental
science competencies is crucial to fostering students’ literacy of environmental issues and their ability to
connect related knowledge to real-world phenomena. This study aimed to 1) develop PhenoBL plans to
enhance high school students’ environmental science competencies and 2) assess high school students’
environmental science competencies based on the PISA 2025 environmental science competencies
framework. The target group consisted of 80 Grade 10 students selected through Simple Random Sampling.
The research tools included 1) PhenoBL plans focused on the freshwater swamp forest, consisting of four
lessons totaling four hours, 2) a 20-item environmental science competencies test, with a passing criterion
of 70%, 3) evaluation of the development of the learning management plan, and 4) an in-depth interview
guide. Data were analyzed using mean, standard deviation and percentage.

The findings revealed that 1) the PhenoBL plans enabled students to connect relationships within
ecosystems, promote systems thinking, solve environmental problems, and foster environmental
awareness while also developing essential 21st-century skills, and 2) 87.25% of the students achieved
environmental literacy passing criterion, with an average score of 16.76 (SD = 2.87), equivalent to 83.80%.
The study highlighted the importance of linking classroom learning with real-world phenomena and
recommended policy initiatives to develop PhenoBL plans at the national level. Furthermore, it
emphasized the need to support teacher training to equip educators for context-based learning
management that addressed local and environmental challenges.

Keywords: Phenomenon-Based Learning, Environmental Science Competencies, Freshwater Swamp Forest,

Scientific Framework, PISA 2025
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