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Abstract
Based on the principles of STEAM education, this study improves the teaching instrument for the
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“Sun Clock” lesson. Through analysis, it was found that the original instrument had shortcomings
such as time-consuming experimental procedures and scattered equipment. The improvements
were made using inventive techniques such as “combining elements into a harmonious whole” and
“incorporating all necessary features”. The instrument is constructed using common materials from
daily life, helping students establish a connection between science and real-world applications. The
upgraded instrument achieves an integrated design, making measurement and data recording
more convenient. By using this instrument, experimental efficiency is enhanced, and students can
better understand the patterns of solar changes throughout the four seasons. This lays a foundation
for cultivating students’ core competencies.
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Figure 1. The positions of the two equinoxes and two solstices
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Figure 2. Schematic diagram of the overall structure of the teaching aids
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Figure 3. Side view of teaching aids
E 3. HEMMNE

32. BUABRMAMMESHE
MRIEHOE B, WAPEH S Y. GBFE . Shu e SEm e rRsel, Wk 1o

Table 1. Table of materials and quantities needed to improve teaching aids
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TEELRAR 8 420*297*1.3 mm
YRR 1 500*500*3 mm
SRR =18 1 250 7 78.7*109 cm
i 3 420*297 mm T EP4K
CREES 3 45*60 cm

[ESE N 1 [l 45 B4R 4 cm* R K 2 m
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Figure 4. Soft ruler for circle gauge
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Figure 5. Compass dial
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Figure 6. 14.5 cm radius disk
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Figure 7. 15.2 cm radius lid
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Figure 8. Mini flashlight
[ 8. ZRIRFEBE

DOI: 10.12677/ces.2025.135329 224 eSS G=R I


https://doi.org/10.12677/ces.2025.135329

FIEIE %

Figure 9. Circular orbit
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Figure 10. Angle ruler
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Figure 11. Main view
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Figure 12. Side view
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Figure 13. Top view
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Figure 14. Main view for outdoor use
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Table 2. Variation of shadow when the circular orbit is perpendicular to the disk
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14:00 [} K 1.4 270° 35.5°
16:00 i F 3.7 270° 15.1°
18:00 i} A 6.2 270° 9.1°
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Table 3. The relationship between the sun and shadows in the “two minutes and two toes”
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