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The Analysis of Middle Students' Conceptions on the Arrows Representing
Reflection and Refraction in the Light Unit of Science Textbooks

Yong-Wook Song' - Beom-Ki Kim** - Seoung—Hey Paik’ - Yong—Jin Kim®
Jaeyoung Han* - Jung-In Chung'

'Cheongju National University of Education - *Korea National University of Education
*Gyeongsang National University - ‘Chungbuk National University

Abstract: This study aims to analyze the types of arrows used on the inscriptions in the light unit of 7th grade
science textbooks, and to investigate middle students' conceptions on the meaning of the arrows. The types of arrows
in 9 science textbooks were analyzed. Based on this analysis, the instrument was developed to access how 7th graders
perceive the meaning of arrows. In addition, we interviewed 7th graders, 2 students in high level, 2 in the middle, and
2 in low level by their achievement level, to investigate their perceptions on the meaning of the arrows. We analyzed
4 types of arrow by the process in which the reflected light from the object come into one's eyes. Students tend to
perceive the meaning of the solid line and the dotted line of arrows differently according to their achievement level.
When the light pathway is represented in which the reflected or refracted light enter into our eyes, it is necessary to
describe and teach clearly both the meaning of solid line as the light from the object and the meaning of dotted line as
the perception of the existence of the object.

Key words: arrow, reflection, refraction, light rays, dotted lines, lines
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Table 2 Types of arrows used in the light unit of science textbooks

Point Sources Intercepting Point

(Object) (Eye) Types The Samples of Arrows
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Table 3 Items of the questionnaire for students' conceptions on the light rays

Division Point Sources Object/Image Lines Types  Item numbers
bject lid
one ? 1ec SO I(OT) 1
Reﬂection image dOtted
(Plane Mirror) biect lid
two ,O Jee SOl I (TO) 2
image dotted
bject lid
one ,O Vee SO I (00) 3
Refraction image dotted
(Water) object solid
two , V(TT) 4
image dotted
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Table 4 The types of arrows used in the light unit

87 3y - e

. Publisher
Division Point Sources Inte;cgptmg Types Total
oint D E F @&
one I 1 - 1 1 - 5
one
) two I - - - = = 1
Reflection
one I - - - -1 3
two
two v - - - - =
one I - - 2 - - 4
one
) two I - - - - - -
Refraction
one I - - - = 2
two
two v - - - 1 1
Table 5 The samples of the 4 arrow types
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Table 6 Students' conceptions on the light rays by science achievement level

Reflection(Plane mirror)

Refraction(Water)

Achievement . Point - .
level Subjects Sources  Object Images . Hnes Object Images . Lines
solid  dotted solid  dotted
q One 0 ¢) ¢} le) 0 o} 0 0
1
Two @) @) @) O O ¢) @) O
High
I One ) @) o} 0 o ¢} o) o
2
Two @) @) 0 @) ) o) @) o)
M One ) 0 ¢} le) o X 0 X
1
Two @) @) 0 @) @) X ) X
Middle
M One ) X ¢} X o X o) X
’ Two O X @] X X X X X
L One 0 X o} X 6) X X X
' Two @) X o) X o) X X X
Low
L One X X X X X X X X
’ Two X X X X X X X X

O: correct, X: incorrect
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Fig. 1 The solid lines and the dotted lines of arrows with the light reflected on the mirror
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