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The Conceptions of Light Refraction at the Plane Intersection of Elementary
School Students
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Abstract

The purpose of this study was to investigate the misconception of light refraction at the plane
intersection of 32 students, 4th-6th grade elementary-school J located at the G-region. At the plane of
incidence, the conceptions of light refraction on the students were examined into three concepts: concept of
light propagation, concept of light refraction, and position of the image. The two diagnostic questions used
in the study probed the students' ability to use a ray diagram to explain the relationship between object,
image and observer, and then to use the ray diagram to qualitatively determine the position of the image.
The results of this study were as follows: As for the transmission of light, most elementary school
students understood that the light started from the eye. Also, the majority of students did not understand
that the refraction of light was refracted at the interface between water and air. The students expressed the
ray based on the terms they learned about the position of the image without the correct scientific
reasoning process. The results of study indicate that students require very careful instruction if they are to
understand how objects are seen and how images are formed when light refracts through a planar surface.
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<Table 1> Conceptions of light propagation of
elementary students.

Tvpes Concept for light 4th  5th  6th  Total

M propagation grade grade grade N(%)
light

Image 5 8 7 20

AR &¥e et (15.6) (25.0) (21.9) (62.5)
propagation
light

Image | eve 3 7 2 12

Object 4 94) (21.9) (6.3) (37.5

propagation

8 15 9 32

Total N(%) (25) (46.9) (28.1) (100)
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<Table 2> Conceptions of reflection and refraction
of elementary students.
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4th 5th 6th  Total
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refraction ©) (219 (63) (28.1)

- 5 1 0 6
BB Straight line (15.6) (3.1) (0) (18.8)

Multi-directional 0 0 3 3

BC straight line (0) 0 (94 O
BD Reflection 3 5 2 10
straight line 9.4) (15.6) (6.3) (31.3)
Refraction path
BE representation 0(0) 2 2 4
at the interface ©3) 63 (125
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<Table 3> Concepts for image positioning of
elementary students

6th  Total
grade grade grade N(%)

Concepts of position 4th  Sth

Types for the image

Simply a path
CA  expression between
image and eye
Positioning of the
image due to 3 5 2 10
reflection in the  (9.4) (15.6) (6.3) (31.3)
object
Positioning of the

8 2 15
(15.6) (25) (6.3) (46.8)

CB

. . 2 5 7
CC image by refraction
of light. 0) (6.3) (15.6) (21.9)
Total 8 15 9 32
N(%) (25) (46.9) (28.1) (100)
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<Table 4> Representations for image positioning of
elementary students

Representations of image positioning

Conceptions ~ Types Representations
Observer
1 (Wat
Straight a ater
301
Objectg@
Observer
Air
cl o 5
31 2 Water
@ Object
Observer
-
Air )
Refraction c2 P
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