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An Analysis of Elementary Student's Eye Movement on Usage Verbal
Information and Visual Information of Elementary Science Textbook

according to Learning Style**

Il-Ho Yang* - Jong-Chul Kim
Korea National University of Education

<ABSTRACT>

The purpose of this study was to investigate how to use the verbal informations and visual
informations of elementary science textbook through eye movement according to learning style.
This paper proposed that elementary students' learning style(i.e. sequential and global learning
style) can affect the usage of the verbal informations and visual informations of elementary
science textbook. 15 elementary students that have sequential learning style and 13 elementary
students that have global learning style were selected as participants. The raw learning
materials on the 2007 revised science textbooks were selected as experimental tasks. After
two experimental tasks were given, all information about eye fixation are recorded by eye
tracker of Tobii 1750 model. Through analyzing information obtained by eye tracker, It can be
acquired the ratio of wusage of the verbal and visual information and the number of
meaning-related integration between the verbal information and visual information in science
textbook. The results were that students' eye were fixated more often on the verbal
information than on visual information without reference to elementary students' learning style,

that the ratio of integration was low without reference to elementary students' learning style.

Key words: Eye tracker, Elementary science textbook, Eye movement, Learning style

* WAIXAL LS, yih118@knue.ac.kr
** Received 15 May 2013:; Accepted 03 June 2013: Published 30 June 2013
2013. Institute of Brain based Education, Korea National University of Education

_19_



II-Ho, Yang et al.

—
2
fu

(

o3
o

M
2

4o 8
o
ox

Lopg ol
Ol _]9[_5

o oy

e

et

2

fiu)

r'-?ﬂ o
N
N,

FotFdA =
(Yore et al.,, 2003)3F # o] A}
TAEE #}8 dga FAE9
AZ171 9 =32 Z(text)ol
et al, 2011)S Kol 9t} &&
We oldidtal F5s5t= d

shifoltt. Al Eo] o] &l ) ofslk =
= 0% Y us A3 =
(Mason et al, 2012). 43=
Dat=d], o] Asrh 23E =
o] &#&¥+= A T sturk u
W& AA el A FA A

1996)& 3t wHA = ZA A ARl EEo
w83 AlZA RSl ’g}ﬁ}i Hol gtk Ao
AR EAE A4 AEQ aEg A
A S Agstd dElE olsfd Tad 9T

3t} (Liu & Chuang, 2011). A4 %

>
o

ol
2
2

ox 2 b El

N
-

il o
o o

fo ot ~

52
o
jabad

7

jo)

Q

—t

=

Q

o

5ol

o
Y
-

i

=
of
fo
e
I &
mu)

fu)
B o

et Qb o AT

M lo

B 2 "
= o ¥o qn

of

do fr

oN

=2

v

58 mo L2 ofy

B H-

9

=

(Ball & Cohen,

—Lli_lﬂ,_?:
O.l.;_l)lm

iy
&‘i

i

=9

gEQl Atst
A4 Jreol AAE Fv JAH BREE 9
St(Hegarty & Just, 2003)S Sa3to] wyAq e o
€5 1ot fga WstA dg(dd, 2012; Pena
& Quilez, 2010; Pozzer & Roth, 2003)3}+= &
goh kA A EC] uA £ QlojA AHH
AzA ARE olsfieta AAstA Z&ot=

< 8.5kt

?ﬂ— 2= ]]_

rlr o ol

fo o

L
ofy
ol
ol
T
-0,
ok
)
(7
>,
Mo
o
>
_0|L
re
2o

mﬂ_
rL_t
X oo
o
lo
mﬂﬂr

Aoy ot
ok

<= o ot of
I E=)
1o 1>
—~ N
N
o

o
(7
1>
rlo
S
&
)y

o 1o o
ofth
ofy

=)
X
32,
k!
o
Py

o
e

:?L_',
2

(e
ol
o

o
rlo
2
Do
(@]
—
=
o,
v
=
-0,
1> o2 oo 2 (o & gL o

o
N

fo > O of 1o A

=]

fid

Silverman, 1998)3}

spmokal &3 o 3}

N
2
oxl
fz
BN
o N
_°|l'4
k
o
o
5]
@,
(o
@
@

i

O

X K
o

_Il%
Lo

A ARE sz}
dstA Zgsh=A ok ¥

e 2
(M of
o, X

N

AHEEHE SR Abe] Wl T skl S5, 1 F
A= AAA SHFFA B F=24 ShEdrlel w
Al o] dojH AR A7 ARE Fgte U
oqujst JIFE wA=A #AHAS e AL T8
ol SAINE o] SEFA S AR SgEAEe] A
A A Eo] HAHE oj¥ A Fgst=Ad ol
AFHoZ FRldt d4e =&

WA e} #AAG dA7EH ] ] dPAF= o
ol o= 3t wA et s #sk waka ke

[e)

2 3
2012, A% 9, 20078 Feta s gel 54 24
(AEY, 9o, 2009; ¥hAl<E, 29, 2006) 5ol
FE o]%i itk Fl AAATEAAE By Ro]
WS AR olgett AL wAR A BF
59 Agd AZA An BF D RAdTA o) F
A3 9, SAEe] WA JuE o€ of
galeAo] Ba AFH ATE BEan)

o] &f 3} i
Z:(Mason et al, 2012;
Mayer, 2001, 2003, 2005, 2010, Mayer & Moreno,
2003; Hannus & Hy ona, 1999)3} 1 it} = A
59 Aol siAs Foto] TSl AAF AR
of Aol Fro FFe Hl&S 4 (Mason et al,
2012; Hannus & Hy ona, 1999)s}aL S} At
St Eo] dojF AHEel AAA BRE FTHsh=
A ARES dotry] 9 AHEshe A E o
Aush A7H Aug Jdsgow

=y

o,

QL

&
iflﬁi
P )

AENES &glolE FA o7 whE

Eolth. &, st Eo] AMgstE wHAAE THE AL
43 A= =2

HT 5o B FA Ve dge wE F
Al A HJEog ofo]EYH 7ol Ae
gHFENE ABHoR FAY F Udv ZHAY
gieto g AAHI JAHHAEAE, 2lsF, 2012). ©f
olEHH Ve v "9 7MH(Eye - Mind

¢

m
=3
tlo

Hypothesis)ell 7]
7Hd ] w2 AL
Atolel gt AdaaATE EA &t (Poole and Ball,
2005; Just & Carpenter, 1976, 1984). u}z}x A}

aAgL AL e Abmel HEFHE B F

o
o

o)

_20_



AAAYAF S HeErdt L &
Ball, 2005).

ololEHH 7EE
(eye tracker)o]t}. © 5} 2
AAE JHE wolEol= HAHS olsfst= W 2

Q3 ABAl g #@ W AAIZE o] 7t

7)
=2 A3 A|o|tk(Slykhuis et al, 2005 Duchowski,

olggh M-S HAE B AFolAME 5] #
WA Lol gl dojA Fueh A7A AEE

olgA eol&st=A, 2Ea Aol Hueh AlzHA

Aro] Fgo] ofFofx= Ao def dFHom

Trgeta, #eh wgE - Sk Alell AAMES Ale e

Ab sk

ol A7 FAAA A
AA, S5dAd we 25

Aold Arep AlzbA Greo| o] § AP H M

& AW g

=4, sl mek 2%

dojx AEek AlZbA AR Fee] He2 oy

317}

of Aol BAL saEol W waA Fo A
AE Qe Amst AZA Jus FEsE Wy
& ARFH FuE AHgstel Faste Aol m
B waAE B8P AT Awsed, Aue
g el gHFA W AT F ooy
Sol clold gust Az AnE FEIE W&
& BAsslt 29w dold Fue A7HH Hn
g Fgse mee BAsgd
1. 47 W%

of el AFUe 53 Wt mE AL

o H] O]TO}'MJ—, 2 A E
Hb G 2910 A 5

<Table. 1> Participants list that take part in this
study. DJO O means Daejeon elementary school. and
ICO O means Incheon elementary school.

Elementary Learning Tracking
Name .
school style ratio(%)
01 DJOO Rec01 global 97
02 DJOO Rec02 sequential 95
03 DJOO Rec03 global 95
04 DJOO Rec04 | sequential 93
05 DJOO Rec05 sequential 99
06 DJOO Rec06 sequential 85
07 DJOO Rec08 sequential 90
08 DJOO Rec10 global 93
09 DJOO Recll sequential 89
10 DJOO Recl4 global 92
11 DJOO Recl6 sequential 95
12 DJOO Rec20 global 92
13 ICOO Rec21 global 88
14 ICOO Rec22 global 90
15 ICOO Rec23 global 94
16 ICOO Rec24 sequential 93
17 ICOO Rec25 global 97
18 ICOO Rec26 sequential 95
19 ICOO Rec27 sequential 97
20 ICOO Rec28 global 92
21 ICOO Rec29 global 98
22 ICOO Rec30 sequential 97
23 ICOO Rec31 sequential 96
24 ICOO Rec33 sequential 90
25 ICOO Rec35 global 96
26 ICOO Rec37 global 93
27 ICOO Rec39 sequential 98
28 ICOO Rec40 sequential 95
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<Fig. 1> Two experimental tasks (left: taskl, nghti
task?)
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<Fig. 2> The concrete study process. It consists of 3
stages. 1.e. Before input stage, Pre-input stage and
Input stage.
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<Fig. 3> Global learning style participants’ heat
map (left: taskl, right: task2)

<Fig. 4> Sequential learning style participants’
heat map (left: taskl, right: task?)
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<Table. 2> Visit Duration according to learning style. The number within a box indicates visit duration of AOIs
about Taskl.

Task 1 (The fruit's structure and function)

AOQOI 1 AQI 2 AQI 3 AQI 4
(verbal (visual (visual (verbal
information) information) information) information)
learning style
Visit (global) 94.73s 15.34s 23.9s 15.33s
Duration learning style 132.84s 7.37s 17.98s 11.34s

(sequential)

<Table. 3> Visit Duration according to learning style. The number within a box indicates visit duration of AOIs
about Task?2.

Task 2 (The tiny organism that lives in the water)

AOI 1 AQOI 2 AOI 3
(verbal information) (visual information) (verbal information)
learning style
Visit (global ) 116.26s 36.8s 4.44s
Duration learning style 147 39 45 81 | 74

(sequential )
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<Table. 4> The number of fixation, integration, irrelevant picture, text, and meaningless eye movement according to
learning style and tasks.

Back and forth eye movement

Total fixation ) irrelevant meaningless
Integration .
(n) () picture, text eye movement
n
(n) (n)
learning style
(global, N=13) 302 16 10 13
Task 1 learning style
(sequential, N=15) 358 20 13 18
learning style
Task 2 —— S e
(sequential, N=15) 376 21 14 10
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<Fig. 5> (Task 1) A bar of graph indicates the
relation of the number of participants and the number
of integration according to learning style. 'Integ— 2’
means that the number of integration is 2.
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<Fig. 6> (Task 2) A bar of graph indicates the
relation of the number of participants and the number
of integration according to learning style. 'Integ— 2’
means that the number of integration is 2.
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