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Investigation of Eye Movement on the Observation of Elementary School
Students with Different Motivation System on Science Learning

Lim, Sungman - Park, Seojung' - Yang, llho*
Korea National University of Education - 'Daejeon Seobu Elementary School

Abstract: The present work was performed to find behavioral characteristics of elementary school students
corresponding to the motivation system on science learning (SL-BIS/BAS; Behavioral Inhibition/Activation System
about Science Learning) in the observation situation. Eye-tracking was used for this study, which is one of the
neurophysiological methods. The findings of present study were as follows: First, students who have sensitive
motivation system to SL-BIS (SL-BIS group) showed meaningfully shorter fixation duration the whole time during
an observation task than students who have sensitive motivation system to SL-BAS (SL-BAS group) (p<.05). Total
fixation counts of SL-BIS group were significantly larger than SL-BAS group and it indicates that SL-BIS group
often generated new fixations. Therefore, fixation duration per count of SL-BAS group was longer than that of SL-
BIS group. Second, we studied fixations in situations with movement corresponding to the motivation system on
science learning. SL-BIS group and SL-BAS group exhibited similar fixation duration in the study task segment with
movement, which is one of the stimulus attracting students. However, for the study task segment when the movement
was finished, total fixation duration and fixation duration per count of SL-BAS group were meaningfully longer than
those of SL-BIS group. Third, comparing fixation targets classified by factors of study task, SL-BIS group showed
fixation on the target that is not important for the study task. But SL-BAS group concentrated on the target-related
factor of the study task. The present work could be helpful in understanding students' characteristics corresponding to
the motivation system on science learning in observation situation and for making a learning & teaching plan that is
suitable to the feature of students.
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Table of analytical criterion of a standardized grade for SL—BIS/BAS
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A A 14.0056 7.7571 30.5424 13.3220 30.0904 21,76 73.95
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sto] Al 71A] 94 dlolE (total fixation duration,
fixation count, mean fixation duration)& £43}
Aot I A Table 33 Zo] SL-BISZ&Y SL—
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Total fixation duration®| A%, & ZAAIZH
T2 ZQAF YA 7Fo] 29% 7 5010}7" zolH e ]
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fixation count+ 60.3%2 SL-BASI1&EY 52.7EC}
HEIA ] gt fixationo] F-ulstA o w3ttt

Independent samples’ T—test results about total fixation duration, fixation count, mean fixation duration

for SL-BIS and SL—BAS groups

oIEE

SL-BISI1H SL-BASTI& () Cohen’' s d
Total fixation duration 20.2606 23.3240 0.042% 0.77
Fixation count 60.2941 52.6667 0.022* 0.86
Mean fixation duration 0.3371 0.4540 0.000* 1.46

* p<.05



(p<.05). 2 AT} mean fixation duration(A|Ai%
g AEAIZHL SL-BISIIE0] SL-BASIIEHTE %
Al YebaL SL-BASTLFE] AlA LA & A[EA7EO]
frojulstA Aok Ao] vig- BelA =euith
(p<.05).

SAXCE FooiA 2 Al ghel AAA o=
+ Cohen's d gt2= A4tsteitt, Cohen's d 4kl
0.5¢%1 A% 7k 4=9], 0.8¢ 35w & =9
AAA a3t 37)(effect size)E vt S Azt
3 HorS wf, Al At B5F 0,77, 0.86, 1.46°.2 vl
- 27t Q= FuEgh g UEuSE Sid
4= Q1.

AlAo]E9o] fixation?} saccade® ©|Fo]Zchar
Hoke uf, o3t ¥k SL-BIS1HF©| SL-BASTL
ol vlal & S AI7tolA| fixationol gt saccade
o] Hlgo] AHA o= H Erh= A 9u|git}, E3F
SL-BASZLFol| vlsf #Fofn|stA @ SL-BISTL&
9] fixation count& &3l AE-2 A He Al o]
W3] dojupm o] Aol A saccade”t UEFSEE A
e o 4 QST AxE o= SL-BASTIFO| SL-
BISTIER ot ¥atAo] § Fo|REsh Afarstar
Ab sk w8 71297] wizell SL-BISTZ&l Hlsh
SL-BASTLF9| ALY G A& A7Eo] uf-¢- F-2jm]
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o k5 5717F AojE =] shaoll EYsHAl &

ar
AN
o

=483 o 1ro=

Feh 0] £52(2001)9) A AT ek AH T,

2. TS0l QA(H3)) SR ME AMIY 2
Z 24
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A3t o3k 2pol & FIs] sl segment 49
fixationol] gk &4 dlo]H(fixation count, total
fixation duration, mean fixation duration)& =

AF3le] SPSS 18.00.2 B4 248 AlA|at9t),

=7|HA o2 Mol 24 1161
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g Q= A4 Hlo|E 24 AL ZF X[ of| A E
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5 T8 tA] Fdsto] A E et

o|e} Zro] HA53E W heat map A=
Table 49 Zth, tiF-2o] 7oA SL-BISTFRE
o} SL-BASTLFOA SMo] B Y FEof o ¥A
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Table 4
Heat maps of each situation for SL—BIS and SL—BAS groups
Segment 1 2 3 4
Total  ozzmze  oZmge] %L 7 Aol 991 4
1% e s REIE sl zu-) Wt EEU-2)

SL-BIS

%

SL-BAS

&

Table 5
Heat map of segment 4 for SL-BIS and SL-BAS groups

>

Segment,

% 7o)

s et $14-1) st Fr(4-2)

i)
e
oz
£

SL-BIS

SL—-BAS

=
15

o], segment 4—194+= SL-BISZ1&¥} SL-BAS 71 segment 4-2914+= Table 79| ZA}e} Zo] total
5 zte] Zol7t [-ojulstA] QA qH(p<.05), fixation duration, mean fixation durationoi4



SL-BISTL&¥} SL-BASTLE %] &po|7}F f-ofuls}
Al YePTHp 05). o] W, Cohen's d& &5t &
Ik AAY o= E3F 6,07, 3.9008 HtA| 1t
o] A A7|7} w9~ A Yepyitt,

segment 4-13} 4-29] 7} & Aol= &
9] o] W3O o}, o]= A|ZHA 9] Fof
T+ 84 5 spel WHIKEAY) = d9E 5 3l
o}, AJZHA] ool 1 ARl whet A FolF
o] (bottom—up)et s3F4] FolFof(top—down)= U
= 5 AUtk A FoFolE wATE 7HAlE A=A
/300 ol o7 folEe As wWelaL, shekA
O)Fol= 57|, Ba, Aot 22 WEAY] A4 &
Qlofl oJste] FEAHLRE 7[&ole FoFofo|th
Mowen(1995) A4=¢] ‘=271, A Hx | ‘5ol
, AN S AFA FYFE ol 8ar A
Alatet, T3 Wickens®t Hollands(1999)= ‘=
71, =, AW BolRY, A, WIF & FYE

DTS
o O o

m

3F
=

ahsl= 28 8910 2 A|AE T Mowen(1995)0]
AGe FAY & A= o] osZlo]olA] A&
Aoz =g HE7 AEE ulstn, Wickens
€} Hollands(1999)9] "Ha} g A7} a7 =]o] QlA|

Table 6

N ZEBMES0| DStk S IRA T2 AlMoIE 24 1163

402 A2 FHI7L HHEY A= AL 9

n)gh= Ao2 T g2 ARssoh (A ElE, 2008).
=, AR ol 5 o1 94l WEF 7F = A
Yot SI-BISIE% SL-BASIE3} 37 t}=2x]
oA A5t JEAS Fh= Hgo] HP ot ARgR
A

TFo|Fo] aadl WA WAA a9l & Hokeks
S7IAA Y] daFe Wk A4S 4= ok, oAl
3, segment 4-20|4] SL-BISTL&2 SP|E ¥l
S AR AEATS Hols Wi, SL-BASTL
T e FRE Sol= A4

o=
TR A He o AT

e

w

HI >

BEX| 2 Felof et AM 1H

=]
H[[ l-'—
Iz i

K oo

A2} 20| M = FofFof 8 T shuel Wt
ol ot Fekeks SIIAIAE S Al4lels
S| Aol & 2T = AT, T 24 I
A AR ol TR = AlAdolE S/l Aot

e e & 5 A3k ool 4 7AAER A

Independent samples' T-test results about total fixation duration, fixation count, mean fixation duration of

segment 4—1 for SL—BIS and SL-BAS groups

Segment SL-BISZL& SL-BASTI&# %(ijkzl;%
Total fixation duration .3633 4733 0.338
4-1 Fixation count 15.3333 13.0000 0.441
Mean fixation duration 2.2967 5.8800 0.261
*p<.05
Table 7

Independent samples' T-test results about total fixation duration, fixation count, mean fixation duration of

segment 42 for SL—BIS and SL—-BAS groups

Segment SL-BIS 1& SL-BAS I1& To?ij:i;% Cohen’ s d**
Total fixation duration .2600 4433 0.002* 6.07
4-2 Fixation count 23.6667 19.0000 .057
Mean fixation duration 6.2200 8.3967 0.009* 3.90
*p{.05

** Cohen’ s d was analyzed for only statistically meaningful data.
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fixation duratione
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o] segment 13} 201] djste] A SL-BISZE2
A 1793 SL-BASTZES] A 1599 dloleE&
53l UEhd gaze plot Table 99} o] LrefyiTt,
Al 2] dlofEl(Table 8)o4] HQl H5a} Zro] 2%
Aol diste] SL-BIS g0l A= AlxdaAo] 7 v
3] YeEhgoy, SL-BASIEINA= A9 YelhtA|
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Aol Eaxet wHAE 7Ho HlES dokE
T A= & oE ol lclusters &oke] AwE 2
FH(distance thresholdE 115pixel® A4), SL-
BISZ&¥} SL-BASZL& 7+9] #lol= HE 235H
et HSE dojt 0 2& %o} H RRo &
TIEY oA mE HepTlof oF & RF 100%9] 2
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Gaze plots of each situation for SL—BIS and SL-BAS groups (3 participants for each group)

Segment 1 3 4
Total _(E_‘Eé ;‘lﬂl_% —Q-‘E‘% 7401 %é ;‘j% —'—Zjol 1;—?_0 ]-EH
T g 2Add 25 wsizuon  wsERG-D)

SL-BIS
37)

SL-BAS
37)
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Table 9
Gaze plots and clusters of segment 1 & 2 for SL—BIS and SL—BAS groups(all participants)
Data Cluster
Gaze plot ..
Group Image Participants®

@)?: 1%
SL-BIS (b) : 82%
a7) © : 100%
(a)2) : —
SL-BAS (b) : 100%
(15) © : 100%

1) ratio between participants with fixation at each cluster and all participants
2) (a): left cup, (b): left candle, (c): right cup & candle
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