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ABSTRACT

The purpose of this study is a review of previous studies and principles of eye-tracking techniques that are

actively applied in recent elementary science education. Also it proposes to utilize the direction of eye tracking
techniques in elementary science education research. Recent eye-tracking technology was developed, using the

infrared pupil and the corneal reflection can be safely and accurately track the eye movements of the participants.
Eye tracking has the advantage of higher temporal resolution, accessibility, convenience, objectivity, stability and
safety. Analysis of the previous studies, there was a difference in the study design and analysis. The workshops
and seminars are needed for accurate understanding of eye-tracking method in elementary science education

research. In conclusion, the eye-tracking can be utilized such as effectiveness analysis of teaching materials and

media, behaviors analysis of teachers and students in a real class, cognitive strategies and attention analysis of

the student, discriminating tool of various education evaluation, etc.
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Fig. 2. Principle of eye-tracker

- Experience of two type eye-tracker (two type ; fixed & mobile type)
- Review of eye-tracker principle

- SWOT analysis of eye-tracker

- 1" science education expert consultation

- Analysis of elementary education research applying eye tracking
- 2™ science education expert consultation

- Us1ng method of new eye tracker in elementary science education research
- 3" expert consultation
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Fig. 4. SWOT analysis of eye-tracking



292 SIS H35H M35, pp. 288~304 (2016)
Faled 2A7F @tf(Jacob & Karn, 2003; Just &
Carpender, 1976; Rayner, 1998). + WA, =& H+
¥ Pde] BAolth AA#E s W
HA ] 7| AEC] ML AR, HA| 25w
Toll ol gt AuE A7) HallA = 7t
%}H]‘—r"%} ATFAY T35, AFAIE to Fol
Ak, T A o= fA ¥t 8t
FA719 AF, A7 5 o,
Sol BE A A7l Ve ol
AN e ZE Q] AT Feln
?QU]WTﬂ Aol W w&
B3 Aol A AA AEFA A7t
To] A g E AgatAY, -F”"quo
| 2 kA ¥7] wjie] <kd
Ak Al WA, S olH ]W&
g9l grolth AdFA ] 5, A
gatA o] Fol Rt 90~100%2] % & ‘& St in
A9 & o0, At 47 Yol
ojHo] Rred =] x] 7] wjitol 59
et Ao 2 Q1A Hetd
Ao Agtate] A A7t 7t
|37 2] =& A e
ZtE AR AgATHY FFA AT AAY
o] 7}sd ¥ ofyg, 7]EY 017\]46”4‘?0“
N o

fu

=
=
o)

ﬂj‘_

il
o

B

—Mrz—

|

5t
| <

¢
2l
A

Of

Jﬁ.‘l
=
omoziﬁmsi'ngezrﬁ

(o]
N =
S:;i af
S Hr

>,
> ol

(¢}
-

Lo
o,

: o
L o
o5

6]—\:}_4 1‘4—;(40] 1;}
3|Abol|l A Arksta Qlom, FAALST EFAALAZE
o1 9] xﬂ*oﬂ we} 1,000~6,000%F L 74A] E}Okd
HUE Fgsta gtk w3 AA Ade] A
shube] AR 7] A gk Wek A3 o % T
A7l wEoll, A3} ApEA o] g A7to] A8
ok T A AT o] Algatatelv AT F
ofzpe] g o R Qg 04%011 i@ 5 gl
© A57F A o & 59, 1% W E 7
A3 YA, AL FHE] e AT Fodat
= A B o] o] FoR|A] Fof, Aol FoAd
UTE Al WA, AFE AA ddsta EAE 9
= @EOHOW:‘O] &t} 2598 wsA T
A AEAFRIE e AU AedlEge 1

j

)

—1—’

[13
=2

TFAEZE 313, g =iolv g
3st7] sl dF- AFAfel| oJsfA
Fo dadxor HAEATIS o
Ol W} iAo 2 A A7 =

AZ °ﬂ<>17} st R, o
A et el Al v A

er
20 glel Bsthe ol

2i e

=

A
1=}
=

L o rir

oo ME >
L ot o
2 7

st=d

0134
23},
5] 7]&9] Q
A

s 4

V‘{E oo

1

of

=L O ok 2 X oo

—
=

3
Sh

A
~

oL ¢

°of A
At
ARFA 7] 713 SHellM 3 WA, Al
Aol i3t Seglolg AZE ] iz <l
AKX A 9 x%:qh:’ A8 AAQ BAe LolA &
o] HaL ik 71EY AAFAL 7T, 80%
) % ARAFAR & A AT Ed0]9
AIREAM 3 el o] ol AT, EA
o 35 0% 0]”4 FEAHQ A FA o] st
z, %4 T3k AgdA e} AFAtel] ket 2pol 7t
IARE 179D Wl BE £40] 7hssitt. F+ |
RH AtEA o R wadATe] Hetstet 414 3ot
T wsA ALl e 275 7]vizte]
—57}0}223} 53] A7 aete] wd g sl 71E9
AAFEFAFA A oAl XA Fel g
s40] Feal AN Fhel bR wgATd A
AT A7upel Agel Z7sta Yk vk
o g AMREYIE et Mg 71474
3 7)%e] Wk Qs) AMEA7I] 71| Qg
3 glol, m&ATo FEskE] vl 449l ol
#e] Zolglth
ARFAIES A9 SRl R A, A3
Aol tigk ofafl F-53k BAPE AN FA Ao A
g F7h= el gulel FAR ATl olelw=

A3 ek A B, tpEe AHFA7)Y 7
$, @3 el gln, 2 AFL ANFA
AR 5 A Lu ek EE T A%

QAL A%, & Al AFHE BB 9
7 WEol, 4747 AAH R ol U E vl

sto] A7Gge] 4P AA9 S Ashe
o ofelgol itk F WA, Tl 44 a7 2
g Qs ARFAAT B FAE gk A
AR oz ANFAQT WAL e e AHF
4% B4 PR AT AAS 24 2 A
He 6 WHAQ Eol3go] PaskA, o
3k o2 gl olH @ 71317k AFHA g 9
ok AL WA, AN AHFAATR ek 82



A
re

__l.L

A A& A E 5 Aok

AREA7)e SWOT $4< Fa el 3
43} opd, 9149 7159 8L ¢ 5 Aok 25
(o) =]

38 mHATo] ANFAEE 4§57 el
$31E Aol Fashh

3. AIMEHE 88

—

X
gl=l
2
i
10
K
U3k

1) FH Madq 8

U AT B AAFA S S8 AT F
HZ 10d E<9H2005~20161) U BreA] =l
ANE 2&Hd =Es ggoz ek =
oM AMFAI AdE HPATFE s 9
4] e 74 HAH]) 2(http://www.riss kr)ol| A 4]
AFAP, s F8 7= st 12k 44
3, AAdd] o ug AAE =S A7
At o] AFtolAl B4t F 4591011
Fig. 5914 & & l%ol, 2012958 A4
G8et a5AT7t SUkke FAYE & F ok

4599] =Eo dF99e AYEN, Fojus
of " A7} 139 (Choi, 2014; 2015; Choi &

=

o

=
12

1 1
9
8
6
6
4 3
2

1 I 1 1 l

, E BE B

2007 2009 2010 2011 2012 2013 2014 2015 2016

N~

Fig. 5. Annual number of paper

> XS0 BFUTHM AUFEY oiqdel 2F . UHY 293

Koh, 2014; Jeong & Kang, 2015; Kim, 2015; Koh &
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73 (proximity)e] ¥z]ell <] WEbta1(Shin & Shin,
2013a, Snowden et al., 2011), A& A A&
AFE A&HoR AN u) BAe} B Aol o]
THIAL L asitt ol FHAATL §l= A
T+ A A SA= ol FHAY w2 ZA QG
b weth MPAT BAA, A7 AA AR
oAl A WA SAIAIZEY Aol gk =27}
238 Bt}

T, A2 E] S A4S AT 1091(22.2%)
ojx, AMFAN&E F/eHA] &L =2 359
(77.8%)°] thFig. 10). AAFAATE= AT Foizt
o] Aot AldFA o 71xsta, AFAATE
ek AAFA ] 2AG AFolnR, AT 3o
Aol AFAN &S FAstE ol nigkAsit)
TG =M AdFA Y A
TC

o0k

5

el i

T 5 A FAE] &0
80% W|RHQ] =F-°] 3¥H(Jeong & Kang, 2015; Kwon
et al, 2016; Lee & Lee, 2015), 80~90%2] =%-0] 5
HA(Kim et al., 2015; Lee & Shin, 2012; Park & Shin,
2015; Shin & Shin, 2013a; 2014b), 90% ©] 42l =%
2 29(Choi et al., 2014; Shin & Shin, 2013b)°] At}
(Fig. 10). APAF A FA AN A+ AA 9 A7}
o] 7l&e dor dAFAEe] AF Foxn, A3
), A AS T A7 AAE A9 fed A
BE AFT 7 At ol HoA Al FAH &
o gk 77 Fasich

AMA, Al AFEE BHAZZ O NE &
ok, SAIRFEEC g o8 71 & (AIzE, 3
F, Jd, HAA, &= F)°] EAHL, LG
ek H2AIAZE, 37, ARt WE FFe A7
Wk Al 35 T8 w4 F Aok AR AT
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Fig. 10. Eye-tracking rate

Fig. 11. Data analysis
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WEALR B o ek A= 43 (Herrlinger et
al., 2016; Tippett, 2016; Tshchida & Matsuura, 2016;
Vaz-Rebelo et al., 2016)°] 3, w340l th3t A+ 2
H(Guo & Chiu, 2016; Kim et al., 2016)°]th &
3], Tsuchida and Matsuura(2016)2] 7} Aol o &
AT AP S o2 2THT A thFolA]
I A B A ek 7HEEE el A o
< AT F Utk TS A
HEAEA A vkdsy] HeiM e 7
ZAollA el Algdelds T A AE nE

T A& Ao waEYh Ao gigk A
© &2kl g0 thgk A7K(Taricani, 2016), @77
of that A (Berg & Penzes, 2016), ZH7d sk

al., 2016)7} 1At

SAEC] JAA A 5] bk A7+ 4
H(Jian, 2016; Law et al., 2016; Lustigova & Novotna,
2016; Zheng & Wang, 2016)°] 12, 2] &3} o)
3+ Ao gk AT (Jian, 2016)7} UAT}. I
&t 917]ol i3t A F= 4% (Ardasi ef al., 2016; Lin
et al., 2016; Yang et al., 2016; Yang et al., 2016)°]
3, Lin et al(2016) Sh5Ake] F419) 12]7]9) 4
e e s HeEgd HiEH
1k AR, =8t 2, AA Zo] A 53
o tigt A-(Adesope et al., 2016)2}F A F3}E}el A
wWEALEe} 2k5 9 A7t FollA MEvbet 2K
o) A7t Fel 8 B4 e A (Kastens et al., 2016)
7F Atk Bt BAlslAzg ol g A4t 39
(Ha et al., 2016; Park et al., 2016; Tang et al., 2016)
olx, Wt IdAte] EAlS| AR XA
bt B (Ha et al, 2016)7 HEAZF AN
o] Zdel viAlE Gl ek A7 (Park et al., 2016)
7F Aok

et Szt gsle] 20161 AW 74A] o] A
o AAE AMFH A+ F 1149000,
ATol A 2Tt S Heeh 23] MPAT
S B A3, AAFA7) = aeAta e} A, &
71, wAN AT Toll AEHAx, 254
oA g Aoz Alemistn 9SS

T At

H

“o,

i

wS ELox o
Ho

4, ST DRUTYM AMFHI|Y &

2% Atu oA 71E& AR TGAQ] AT
HP sl ol 2l EEG, MEG, fMRI 59 41738}
Al AFHHS S A9 dede oy A
8 H(Ansari & Coch, 2006; Shin & Kwon, 2006;
2007; Shin & Shin, 2012; Choi et al., 2013)°14
5] gk A Wt wSA At =2 74
I AT ALt ATAQl A7 e ATl A
As7| & ofe & dolth T3 AT AU S ALE-
& gle 7)vke] miEEE et Aol thE o]
8, T2 WL o] &gk AP AA - T4 g o=
A it 42 Foh ANFAATE AF S

Hale dAlAe AAHd dEdA
o] oFE & x, AFE fld ddAY

Al
TFhaelle ke Aude] SRk AT
W

Ul AgATelA & dxol, AdFH ] 79t
o] & ZtFolxl ATAW ofg, 184 ¥ <
T AN E B2 AAFAAFE0] o] FoA
ATk ol A Adekste] o] ATl Al FA
o] 7124 A9} SWOT £4, =} AgAo £
& B3 25t gor e AHAFH7] ] T4
Wkl thel w=ojstaal ghrt Al 4 thE Al
ZAaetA Ao vls) =& J2A, g, |

223 glol, 250 L{AT 453
@ AATIA A7 F shtel

A, NAFAL T BetnsARs 14
g J

S AAE F e el At
AAFRE 283 Hstur 9] Folols-o tigt
A (Shin & Shin, 2014a), 4+3H(Jang & Shin, 2013;
Jeong & Lee, 2016; Kim et al., 2015; Ko et al., 2014;
Shin & Shin, 2012; Shin & Choi, 2013)2} S(Jeong et
al., 2015; Koh et al., 2007; Park & Shin, 2015; Ryu
& Moon, 2013; Yoon et al., 2009)°] T3t A
Zuf Aol thgt & (Shin, 2016) 52 A3 A FLol| A
AFAATY] ZA I 7S Aselh st
2|9k Fetu A golobz-of thg AP AT (Kim e
al., 2016; Shin & Shin, 2014a)°l| A wZ}4 = PDFY
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_TL(Shln et al., 2013), 24
Aol ek I 5
Al FA]o WA A ol
(Shin, 2016).
A, /\]/}1—7675.2 gt A £ mAL
Pz 3k 9] Zﬂ-{':?‘sg%’ WA = g
i;gfs.o BA5ke] gHAQl wg - g
B5AE A 55 A7 F Ak 719
7150y g T3 22 WA e AA F
S84 AT FolAel B, AU S 2e
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= Bl AAA o] ARt oiye, o
EQ 2 Joadd date Fod 9 Hrrd
T SUth ARl FHAA Y olFH AHNFHINE &
£33 w3 Fol| Uik A+ (Byeon et al., 2011)%}
S Fol ek A(Shin, 2016) wWALS] 7Hg
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AR FA ATl A g 2ol ek F7H4 %)
FATHE Face-Reader® A3E At &

t}. Face-Reader= A Zofzte] w4, o|v}, 4,
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oA Fol} vt o7 2}E o] &3l AT A}
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< GEE 5 vk webA, AdFA ] A e
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QuES 52 BPUTE Wrel ARAYG W
o AR 3 glol= el g AEAs A
@ 5 goul, a7 Belnel B3 Ao B
o= %@.@f T ME ﬂoi JJ’%%Q‘

UlA), A8 A(Choi et al., 2012; 2014; Kim &
Shin, 2014; Kim ef al., 2013; Shin & Shin, 2013a;
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Fig. 16. Analysis of six emotions using face-reader



&8 7hssith 719 QAMEES AL
7] HAlA BEFAA S} DAL F3e
W o g AgPE 1 th(You e al., 2011; Lee &
Han, 2009; Siegle & Powell, 2004). WAFES WAL
& A5 8}A] T Davis & Rimm, 2003), WAFFHS] &
A7} He FEYHE o] HrIsA] 22 (Balchin,
2008; Schroth & Helfer, 2008), ## HAH o] =
A FA7F Al715 2L ATK(Chung & Park, 2011).
o 3] At dA AEA = AA ] A A
ol gt =29 st Aol AW Hape] 7t
3}2 Q73lal 9)tH(Van Tassel-Baska et al., 2002).
AdFA S B85 25T} et A
T8 A8 AH(Choi et al., 2012; Jeon & Shin, 2015;
Han et al., 2015)°} AldF47]6F Zetedz) HHE
T WEH(Kim et al., 2013) SolA A1ZHA 32 siEl
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18] A 7H(Choi et al., 2012; 2014; Kim & Shin, 2014;

Lim et al., 2013; Shin & Shin, 2013a; 2013b; 2014b
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