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The Development of a Visualization and Prediction Program for
Enhancing Understanding of Urea Crystal Growth Experiments
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Abstract

This study aims to quantitatively analyze the effects of temperature and humidity on urea crystal formation and
develop an educational tool to help elementary school students intuitively understand these concepts. Temperature,
humidity, and crystal weight data were collected using Arduino sensors, which served as key resources for designing
a learning application based on App Inventor. The experiment was recorded as a timelapse using a smartphone, and
crystal size data were extracted and refined using a Python-based edge detection method to construct a comprehensive
dataset. Correlation and regression analysis of the dataset revealed a positive correlation (0.84) between temperature
and crystal wight and a negative correlation (-0.66) between humidity and crystal size. Based on these findings, an
application was designed to simulate and explore the data. This study demonstrates the educational potential of
data-driven learning tools and plans to validate their learning effectiveness in future research.
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Fig. 1. Effect of temperature and relative humidity on drying rate
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sensor data acquisition
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