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Development and Practice of Science Teaching Materials for Secondary Education

Using a Simple Nanoblock Spectrophotometer
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Abstract

This study reports the development and classroom implementation of a low-cost colorimeter constructed
using nanoblock components, a single color LED, and a phototransistor. The device was designed for
secondary science education to introduce quantitative analysis of light absorption. The instrument was
implemented in an integrated science course at the secondary level, where students measured transmittance,
calculated absorbance, and constructed calibration curves to relate absorbance to concentration. The results
showed significant improvements in students’ understanding of light absorption and colorimetric
quantification. The findings suggest that a structurally explicit, low-cost instrument can effectively support
the transition from perceptual understanding of color to quantitative analytical reasoning in secondary

science education.
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