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Abstract

In the current inquiry practice of “Comparing Decomposition of Hydrogen Peroxide under Different
Conditions” in the first-year high school biology textbook, the decomposition efficiency is conven-
tionally judged by qualitative observation of oxygen production. This teaching design optimizes the
procedure by integrating the site of hydrogen peroxide decomposition and the quantitative meas-
urement of evolved oxygen into a single disposable syringe, thereby transforming the original qual-
itative observation-based inquiry into a quantitative measurement-based one. As a result, the orig-
inal estimation based on phenomenological observation is elevated to judgment grounded in com-
parative data, and students’ reasoning is advanced from qualitative analysis to quantitative com-
parison. This modification yields more accurate and reproducible experimental conclusions, which
in turn helps foster the development of scientific thinking habits.
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Figure 1. Leaves of several campus plant species
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Figure 2. Movement of the syringe piston following treatment with different solutions
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Figure 3. Displacement of the syringe piston following treatment with different plant-leaf
homogenates
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Figure 4. Volume of oxygen produced from the decomposition of H>O2 by different treatment
solutions under the present experimental conditions
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Table Al. Oxygen-volume readings, means and standard deviations from H202 decomposition by different treatments under
the present experimental conditions

Mizz 1. AL FHTARLERE H0: HER~EE. 19E, fEE

JEA) ok FPEAR(ZIK) (ml) 1 $5){E (ml) brifE 2
1.3

FeCls i 1.5 1.5 0.2
1.7
11.8

e M R VA TR 12.4 12.4 0.6
13
0.3

BERE TR 0.5 0.5 0.2
0.7
0

3%t FA A ] R B 0.2 0.2 0.2
0.4
1.2

L PF AT U 1.5 1.5 0.3
1.8
1.7

L T HAIT B 2.1 2.1 0.4
2.5
0.1

R 2 - R 0.3 0.3 0.2
0.5
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