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Abstract
This study presents an extended design of the junior secondary school biology experiment Observing
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the Structure of Leaves. By introducing both interspecific comparisons between shade plants and
sun plants and intraspecific comparisons between individuals of the same species grown under
sunny and shaded conditions, students are guided to prepare temporary slides and observe leaf
cross-sections under a microscope, enabling them to independently identify the relationship be-
tween leaf structure and light environment. The teaching process is centered on the authentic con-
text of “yellowing leaves after pothos transplantation” and follows a progressive inquiry sequence
of “phenomenon perception-experimental investigation-concept construction-application and trans-
fer”. Starting from structural differences, students gradually interpret their adaptive significance
and ultimately develop the biological concepts that “structure is adapted to function” and that “or-
ganisms are adapted to their environment”. This design transforms a traditional verification exper-
iment into a comparative inquiry-based experiment, aiming to stimulate students’ intrinsic motiva-
tion, enhance their scientific inquiry skills, and promote the coordinated development of scientific
thinking and core biological concepts.
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Figure 1. Epipremnum aureum leaf structure
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Figure 2. Spider plant leaf structure
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Figure 3. Oleander leaf structure
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Figure 4. Osmanthus leaf structure
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Figure 5. Seatung leaf structure (high light)
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Figure 6. Seatung leaf structure (low light)
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Table 1. The difference in leaf structure between sun-loving plants and shade-loving plants
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