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Science Teachers’ Perception of the Refractive Index of Media
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This research aims at investigating science teachers’ perception of the refractive index of materials, and thus achieving proper
information transmission and teaching of refractive index. Specifically, we have made questionnaires on what physical factors
influence the refractive index of a liquid easily available in secondary schools. It was found that 80.0% of science teachers
perceived that the density has the greatest influence on the refractive index, among a variety of factors such as molecular structure,
the number of molecules per unit volume, mass of each molecule, and the wavelength of light, to mention just a few. This may
be due to the fact that current textbooks deal with the refraction of light based on analogy to a mechanical wave. Such a
misunderstanding may lead to confusion and misunderstanding for students.
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Table 1. Responses of the questionnaire 1
Number of | Response
Response type
respondents rate
50% — 40% — 30% —
T 1 59 95.16%
ype 20% — 10% ’
40% — 30% —20% —
Type 2 1 1.61%
pe 10% — 50% ’
10% —20% —30% —
Type 3 1 1.61%
ype 40% —> 50% ’
Table 2. Reasons for the response type 1
Number of | Response
Reasons for the response type 1
respondents rate
As th tration i th
s e. corllcen ra. ion increases, the 4 57.63%
refractive index increases
As the concentration increases, the
density increases and thus the 24 40.68%
refractive index increases
Other comments 1 1.69%
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Table 5. Reasons for the questionnaire 2

5 ZdEo] AXYa $HeH L, YA Ak 22; o Number of | Response
Reasons for the questionnaire 2
respondents rate
Table 3. Chemical f 1 i 1 f i 1 . -
able 3. Chemical formula, density, and molar mass of isopropy As the density increases, the refractive
alcohol, acetone, ethyl alcohol, ethyl acetate, and water . . 44 80.00%
index increases
Number Name Chemical Density | Molar mass As the molar mass increases, the 5 9.09%
formula (g/ml) (& refractive index increases
Isopropyl .
o) G;H;0 0.7865 60.10 As the chemical formula has more
alcohol . . 5 9.09%
atoms, the refractive index increases
@ Acetone C;HsO 0.7845 58.08 - -
As the density decreases, the refractive o
©) Ethyl alcohol|  C,HsO 0.7893 46.07 . . 1 1.82%
index increases
@ Ethyl acetate| C;HsO 0.9025 88.10
® Water H,O 1.0000 18.01 Incident wave e v
- >
Table 4. Responses of the questionnaire 2 ———
Response type Number of | Response Transmitted wave Reflected wave  Transmitted wave
respondents rate o~ = e
A, i —
Type A | H—>BD—>Q—>D—Q 44 80.00% ;
-
Type B D->D—>Q0—-0—0 10 18.18% Reflected wave
Type C | @—>0D—>Q@—-@—O 1 1.82% Fig. 1. Fixed-end and free-end reflection.
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