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ABSTRACT

This research aimed at promoting inquiry-based teaching practices through an aquatic
toxicology laboratory for high school students in an environmental science course. In the joint
development of the practical work, the effects of six steroid hormones on development of zebrafish
(Danio rerio) embryos at the stage of 6-8 h post fertilization (hpf) to hatching were investigated.
The results at 96h endpoint showed effects of hormones at lethal, sublethal, and teratogenic
concentrations. Although the mortality percentage of the embryos was relatively low, the
hormones at 5-500 ng/mL did apparently retard development. Deformation was observed in yolk
sac, body in addition to pericardial edema.

The results from the scientific work were implemented as laboratory exercises in the
seven-topic learning unit. The teacher was trained beforehand on how to carry out the scientific
activities on aquatic toxicology. The educational instruments used to evaluate achievements of
both students and the teacher were student projects and presentations, student reflection, teacher
reflection, teacher interview, and classroom observation. The results showed that the inquiry-based
learning unit successfully promoted the students’ learning outcomes, when compared to the
traditional teaching. The students’ achievements in terms of content knowledge, scientific method,
attitudes, inquiry skills, and science process skills significantly increased through the four-week
period of the intervention. In addition, the students gained communication skills through
collaborative teamwork. Teaching practices also changed through the intervention as evidenced
from interviews of the teacher and her reflections. The results clearly indicated that the teacher in
this study gained teaching efficacy from the experience; the teacher gradually became more

confident in teaching and giving answers to students’ queries.
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