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The Visual Attention and Type of Unscientific Explanation
in the Explanation of the Refraction of Light - An Eye-Tracking Study
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<ABSTRACT>

In this study, The visual attention and types of unscientific explanations that appear in the explanation of refraction
phenomena were investigated. 22 university students participated in the study, and the third-party perspective tasks and
observer perspective tasks related to the refraction of light were presented to collect and analyze the visual attention
shown in the explanation and explanation of the phenomenon. As a result of the study, the visual attention of the
groups that gave scientific explanations about the refraction phenomenon of light and the group of unscientific
explanations were different. In addition, it was more difficult to explain from an observer's perspective than from a
third party perspective. The types of unscientific explanations were explained in the third party perspective task that
light emanates from the eye and moves forward to the object, and in the observer perspective task that light travels
along the object and assumes an arbitrary observer at a specific location in the photograph. From these results, it is
suggested that for the transfer of the concept of refraction of light and its application in real context requires to

integrate the third-party perspective and the observer perspective into instruction.

Key words : Refraction of light, visual attention, scientific explanation, the observer perspective, the third party
perspective, eye-tracking
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<Table 1> Experimental task
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3. Data Collect

218 o 8 Al =4 TobiiAl¢]
Remote® A|AF27#X¢l Tobii Pro Spectrum® &
150Hz 2] &g = A 7beety = A¥gEE

ES
7 HelHE 4 & 4 it Figure 2.

AR =

it
>
o

[Figure 2] Eye-tracking instrument :

Tobii Pro Spectrum

AGU AL WER AT FelAlA AT ol
e Ba, FEAYt B APAE hste] w
Uekols 243 F AMA stdh olF MMz
A Arsta, BAE Fadc AAl A ol
ANEE e 24 Al od 4YA 4P s

Z
oAzte] Mdwoa] Hlo] Ar7L mejux] & A5
= Yo Az dgsly sdesit BE A9
Qo= Aq- FoAxte] il 45 whol=9t
AaHz FH3etity, A FoAREe] H A A
& 103 40xolH, AT FofApe] Al FAES
5 70%0]7d0] 9l 0 7 2 (mean=85%, SD=8.054) =&
tlolH & A AT

Ago]l & % S EW(heat map)? Al H|T] L
(gaze video)E A

2 g i AgeA vehd Azt
Felep A4 o)l dF AEHE WA e HFigure
3l WA JEYS HAE ARgste] ZF 3 MR E
= A ZF Fo7F yERd Fatell dighk o]fr & HEst
t}h o]% MAwo| A vEhG A]A o] E3}
OJI—S]' ‘:} ?_]_Eﬂ-ﬁ—oﬂlﬂ 01_:]_?-;(],94 nE=E uf
_i'_
2l

o

2
ol

i
oo Hox@

in

I
0,

<
*

i

=

re
ot o to

AR
2% ¢ o WE} @ 5 gonw

A% AAsgon ‘o of71g wol
oA g o AAE e EAL “u

=

e FAare] ARoR Wstarh A

Lha?
AEE
A

uful

HJE;&E

o

wo T
>,
%
=
a
to
il
i)
>
s
fd
ol
>
1o
oz

fo & M X

BWOIS 237 w0 x| go) Ly

[Figure 3] Interview scene

4. Data Analysis
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III. Results

1. Comparison of Visual Attention in

Explanation of Reflection of Light
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ol Interface 13.30(133.00) 10.00(120.00) 42.000 235
Object 12.90(129.00) 10.33(124.00) 46.000 356
Observer 9.05(90.50) 13.54(162.50) 35.500 .098*
Other(face) 11.25(112.50) 11.71(140.50) 57.500 .869
Scientific Explanation(n=10) Unscientific Explanation(n=12)
02 Interface 13.50(135.00) 9.83(118.00) 40.000 187
Object 10.90(109.00) 12.00(144.00) 54.000 .692
Observer 12.00(120.00) 11.08(133.00) 55.000 742
Scientific Explanation(n=10) Unscientific Explanation(n=12)
Image 13.40(134.00) 9.92(119.00) 41.000 210
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<Table 7> Differences in total fixation duration by group of questions 4, 5 and 6

AOI

Mean rank (Sum of ranks) Mann-Whitney U p
Scientific Explanation(n=5) Unscientific Explanation(n=7)
04 Image 15.80(79.00) 10.24(174.00) 21.000 .092%*
Interface 7.40(37.00) 12.71(216.00) 22.000 .108
Object 18.60(93.00) 9.41(160.00) 7.000 0Q5%**
Scientific Explanation(n=9) Unscientific Explanation(n=13)
Qs Image 12.22(110.00) 11.00(143.00) 52.000 .664
Interface 12.56(113.00) 10.77(140.00) 49.000 .526
Object 13.56(122.00) 10.08(131.00) 40.000 212
Scientific Explanation(n=5) Unscientific Explanation(n=17)
Q6 Image 16.00(80.00) 10.18(173.00) 20.000 .078%*
Object 16.80(84.00) 9,94(169.00) 16.000 .038%*
Other(head) 7.00(35.00) 12.82(128.00) 20.000 .078*

*p<.10, **p<.05, ***p<.01
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2. Type of Unscientific

Refraction of Light.

Explanation of

1) An Unscientific Explanation of the Third-party

Perspective Tasks

Brain, Digital, & Learning, 10(4)
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