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The purpose of this study is to develop an intervention program for improvement of elementary
science-poor students’ Basic Science Process Skill (BSPS) and to validate the intervention program’s
effectiveness using eye-tracker. The participants of this study were 35 elementary science-poor students.
This study’s method was the analysis of real-time eye movements during basic science process skill
problem solving. SMI's 120 Hz iView XTM RED was used to collect EMD (eye movement data).

Experiment 3.4 and BeGaze 3.4 programs were used to design experiment and to analyze EMD. The
results of this study are as follows. First, we developed an intervention program including BSPS
instructional strategy, behavior of teachers & student according instructional strategy stage, teaching-

Keywords: learning plan and learning note. Second, science poor students’ BSPS ability has improved statistically
science-poor student, significantly through the application of intervention program and BSPS problem-solving time decreased
BSPS, statistically significantly. Third, AFT (average fixation time) of BSPS Question and keyword area
intervention program, decreased statistically significantly. Fourth, APD (average pupil diameter) of BSPS problem-solving
AFT, process expanded statistically significantly. Fifth, AST (average saccade time) of BSPS problem-solving
APD, process increased statistically significantly. Sixth, AFET (average fixation entry time) of BSPS
AST, problem-clue area was accelerated statistically significantly, AFT of BSPS problem-clue area reduced
AFET statistically significantly.
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The Development of Intervention Program for Enhancing Elementary Science-Poor Students' Basic Science Process Skills - Focus on Eye Movement Analysis -

intervention Intervention Program developed based on analysis of
program develop| cognition phycology & eye-tracking study about BSPS.
e
- Task Selection(Observation, Classification,
Measurement)
Pilot-Test - Experimental Design(SMI’s Experiment 3.4 software)
- Pilot-test practice(3 elementary students)
- Result analysis & Experimental Redesign
e
Ith Test & - 1th Experiment Implement(35 elementary students)
Interview - Interview : Problem Solving Process & Strategy
&

- Intervention Program apply to 35 elementary students
- Lesson 6 times(each two times of three domain)

Intervention
Program Apply

&
2th Test & - 2th Experiment Implement(35 elementary students)
Interview - Interview : Problem solving Process & Strategy
&

- Eye movement Analysis using SMI’s BeGaze 3.4
software
- Interview analysis focused on Problem Solving Process

Result Analysis

4

Intervention
Program Review

- Effectiveness Analysis : SBPS improvement degree &
eye movement difference between 1th and 2th Test

Figure 1. Research Procedure

« Instructional Strategy
BSPS * Teacher & Student Behavior
Intervention Programi | . feaching 8 Leaming Plan, Leaming Note

/Cugnition Phycology /\ Eye-Tracking Study \

Visual Attention Pattern

Instructional Strategy
Fixation Count & Time

Saccade Time & Velocity

Learning Strategy
Brain based Learning

Metacognitive Pupil Diameter

8!

F———--——1 - Basic Science Process Skills
I BSPS | * Domain : Observation, Classification, Measurement

Figure 2. Intervention Program Development Direction
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All coursestaken with ObservationCamera

Calibration

Validation

Fix 2sec @ Y +

Pre-task 1
30sec

Fix 2sec

Fix 2sec

Task 1
2 min

Fix 2sec
All Eye movements Record(iView X ™ RED 120Hz)

Figure 3. Experimental Design
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Strategy
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Figure 4. Instructional Strategy for Enhancing BSPS

o] QIe] 7|z TSRS P WU BRSO A
%, w2 ek oA shlele] Wb Aal e EReIaL Sk
sz} AN T zTSR SRS B 4 A4 AR
of 252 73k o] AollA 7Nt 7|2stEA S f1F SA
Z2 P wAEE A Figure 49F Zth

A7, E(engagement) THAl= 58 Ifsietr] 53t dE 1434
¢l A=Hemotional stimulus)2 AA|5to] SHYE2] YA 57|15 SA
SN 7]z SAolT). Betuals i oft et thE aito A S
9] 7S A=3te] FAZ1 Aol | (affective attitude) S 573}
Sl 21t Zasha 941X Hofo GHTHLim, 2005; 2009). o]
H=HAATE Fdohe A/l Qx| Eel ¥ B = R
RIS TAE Keller(1993)= 3145719] 542 59
(attention), B Ad(relevance), AFA17H(confidence), TSI (satisfaction)
o2 Wzslslo] Heks PRI Sal 7o) ofet Hzke b
9] 742k )& R1F ZFAsl= x|z 2P, SIS Q] T7)A]
%%1’8}% A 7H, o] ARl WalE A Wi} A
ekslth(Jo et al., 2009). 5SS 7|2 TiHE A
74&1 ggol7lol B wAGlA AR A Folg olE7] Sl
Kenneth A. Lane(2005)7} 7HE3t Al &5AZ} = & u|&5 =4
(eye-hand & fine motor control) ARE HA| AAIcE 1 o]&
Keller(1993)7} A3} %0| &5 Seat BEAdo] =11 YET}
5(]13171-01 o 71—k];ﬂ ;{],:L_Q_ xﬂ ]’6]—]:]— 0] 7]-/\42-] 1}1% QL.E_EI._TJL_
A gk o)1l S0 YAETE 28E] =T 4= Qlojofst B ol

e A as BAoAE Agste] SHEClA HeEo] Fotoksih

i

O

mlo mlo

A, S(selection) THAl= HERt Sh5EE} A4S EdlE
7| ZE AT Al tAoltt 2EatE0] Ao sl Eol

2A|9] ofn|2 Heks| olafshs 40 sho] wet e Hol7t ]
gizoll S ©AOIA ZAA 2tshs W8-S wtefshe dAT)
BFEA] Desit) 1 o]% ulE 7|2 uekEBSPS)of BElE g
By %ﬂﬂ"” =7 g &2l oA Ecollaborative communication)
Z3)) ehsit) 2P S o2 EAPE WA APAlo] gl 9= tlokst
2 T 958 AASE o] ZF wEEbHo| it HrkE

ol 4



The Development of Intervention Program for Enhancing Elementary Science-Poor Students' Basic Science Process Skills - Focus on Eye Movement Analysis -

Fal 7p fabhel ol chak 4912 B7kekk Lim(2009)2
7N 28k 23} 451 BROIA A ESAR] 5k 3502
o WYL Fol SIS Aol A e ThR e
ol AT 5 Gl 7181 FH 5 9l b B PEE At
Ak 4 AR Gl oheh Ee Mgk ol H BT
Heshlo] B2 YS9 GaS 28, A%, vig B 258
Fol Ay, BB WA, Y 5o FHH Yo g
AP 4 oIk TARE Q) B9/ Tl shiEe] ey
Q1 B4} Aolub= g s v Aefeloelfacilitaion) 2419] @18
S Sl SIS AT FOJREo] UolLh B A9 WAV
gz A PEe ehle 2 4= g

A, I(Implementation) A= SHY 7HIE = A1 7| 28185
S dne golth SReEE] YA SNLES Bo) A
A Akt g o d ST |o A AEisal o] 'Y
Aol Asas Bl tjRRe] ShL TRl BE
S5(cooperation leamning) ] #efo]7] W] wE ShySol
e Ads7]olle ofeE Aolal HA| g-eEe] 2
shile] 4= Alskdolrk Eat Fashio] Hpet 2ne 1
Az A= TF dofdth waks Al WA T gAoA= HE=A] 7
Py w8} HTEES 14 o 4 ik vlsle i o) )
TRk S0 A=Al ofzh dojutof gtk Borich(2010)+=
Shreh anh Be ARKS BESTHE Sel HEel Holz
Aolsoick | SAolA SAR: Shie] mE o 43R 7|2y
T&Eo] o = JEF JNHSHEEY i Kguide)e} A}
(assistant) 7} = X Eo](model) T ojof Stk Bandura(1986)= A}3]
0] %]o]E(social cognitive theory)o|A] Y& WA}, S, F=7sH
A 5O AR o R AR B, ZEXEE ofuEl AlA|A, Q1]
A 7)574A] welRIch steickBorich, 2010), webd WAR: 7]
S R FolN AAR JIEETE 49 4 gl SISO
= BaEe] myHel melo| Hojof gl

UlA, E(explanation) TAl= 1 TAo4] S 7jle] B+t A=
£2 sPSOP) Agsks Bole) o] 14 Fal SASE Al
St ol et S WA Af(reflective thinking) Y-S F-5l
7152 A sKelaboration)d 4= Y= Wi(scaffolding)S ufHE:
G olek A7 ERE A9 Aol o) Azt 4 Qe 59
wrbcl(Kim, 2010), Z53h40] SAAF BLE E70h S A
Sek g 2jo] of2le sho] Wy ule] Aolgt s et
o4 QLA WAR] S-EEE QR ek DAt AA| AdgdA A=
oS 4= BT W] wlzel A4lo] 3Rt d# o] Habd S
RUE = A7) BiEA] & 2351t} Meichenbaum(1977)-2 4321
AA1o] Zof(attention) & LU FSHIA Th) F01% AT 4 oA
g obgo] 7% A9 AASHES BUE Y ofRicka sioick
spSelA] A7) m e ERe e elol SRl 244
a37}F 9t Meichenbaum, 1977; Hallahan et al., 1979; Hallahan
& Loyd, 1987). E WIS 53 SMISS AjAlo] 4 728785
o rajel WPl ATIS RIS olH Agrons AAle] 7]

gatoll tigt =015 SIS 4= QlaL E=3F 241G 7| 2"
Ea2 ST} v - B7Fsko] = (modification) Y X 2Kcomple-

ment)eF = Tk

MR o
e Tt

%

hu g
_0|L

go
do 1E N or)r ol off X

N

o

ol
-

[e)
S

o Py nf

Table 2. Teacher & Student Behaviors according to IS's Stage

Teacher Stage Students Form
Visual attention o . .
discipline Act1\{at1r?g Ylsual .attel.qtlon Whole
Suggest emotional Engagement & intrinsic Motivation
Stimulus
4
Build open Learning Problem
atmosphere cognition
Guide inquiry . Search BSPS strategy
lect .
method Selection Evaluation BSPS strategy Group
Facilitator & Collaborative
Tutor communication
U
Assistant & Implement individual
guidance . BSPS .
Individual Implementation Modelling teacher & Private
Teaching colleague BSPS
J
Facilitator & . Reflective thinking Whole
Explanation o or
Tutor Self-monitoring
Group
4
. . Elaborate BSPS strategy
Reimplementation
Sug-gest- new P Application of BSPS  Private
situation

Embody effective BSPS

*IS: Instructional Strategy, *BSPS: Basic Science Process Skills
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Table 3. Teaching & Learning Plan
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Recording - ¥ h8-S sHeAloll 7= s Ak “shAlo] BT UES Fah agoR Wik
Explanation Reflective o Tz HhH z{EhAi 10
thinking - HERYEA T2 WE-S g FAch -EdolA v iy Ay Adgst).
o] pEs Fre] RS vwekAt  Ade) Bt SRe B gud vwsy)
Reimple- Elaboration o ®@y}Ael Hzk ko g sy 8  @PPT2
meniation & o7Fg mmAQl spAe AdE BAT b S BN Aestl tort 98
application - 7P £2 o R I8 FHAsEALE TS

A} W
Table 33} 7t} o]
o] FAZR2IYE 2

2. A= 2 I840| ot

7k AR FFE A T4
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o] uhg WEEH7 s i
ATlM =

217k 234 621 A 85t

W B 2 EORe. 7| Zapetet s o] AR HANE S AP AARE T BAIA 07 p<
A FolEoA - E7F- 24 0001 204 Fofu]skAl =9kth=-4.0693, df=34, p=0.0003). A%
Hog It 2HYGLe FAZHCR Fongt xfo|7} IR £

O AREHAPE - APAARETE BAF 02 p<0.001 5 OM A
ou|sH| E9kti=-3.7201, df=34, p=0.0007). Fre 7] BE o
Aol A ARFRARS] Hato] EUAY LRI B B S
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Table 4. Paired Sample T-test(One Tailed) of Science Process
Skill Score

Group Mean S.D. N t p
Pre Observation 1.057 0.591

Post Observation 1229  0.690 35 1338 0.183

Pre Classification 0.857 0.692

_ ok
Post Classification 1.371 0.598 33 3720 0.001

Pre Measurement 0.629 0.646
Post Measurement 0.829 0.664 33 1747 0.090
Whole Pre-Test 2.543 1.120
35 -4.069***  (.000
Whole Post-Test 3.486 1.314
**%p<0.001
40000.0 OPre-Test Mean E3Post-Test Mean

35935.3 36300.1
35000.0

33596.4 33062.2

29894.8
30000.0

25068.4
250000 7 23499.5

20000.0

15000.0

10000.0

5000.0

Obsevation No.1 ~ Observation No2  Classification No.1 Classification No.2 Measurement No.1 Measurement No.2
(t=3.363,df=29,  (t=0.286,df29,  (t=4.200,df=29,  (t=0.687,dF29  (t=5014,dF29, (t=2.817,df=29,
=0.001) =0.388) =0.000) =0.249) =0.000) =0.004)

Figure 5. Paired Sample T-test(One Tailed) Of Task Solution
Time[ms]

2AEEAI] A
(Figure 5). £3] &%
A Al 2 =) an % 3 el HX] ot
solah o 543

M AR S o
SREELE: 2
T 7|zTstet BRI A A 7o) %01,_ 712 Ericsson & Kintsch
(1995)2] A7] 2K} 7]2)(Long-term working memory)oilx|2} Zo] %
BAATRS SES B e ARAE 28] BAsANte] &
ol AR gt

U, s 242

1) 7|28kt A Hal-3-A|A]7Kaverage fixation time : AFT)

7he AT BAR ATk B 1T 24 2wle] A8 B
NPA RS 3eks] stelelr] $15 SAIAKko] Hastols B7ska
Amwroﬂ% B AFTS Relo, AFGA e $A 0

T
il

= QItK(Figure. 6). HHH

13 fXﬂ% AP#Z&W} Zhet I4A| 907 wEell ARFHAR AFT= AR
HAECE BAH SR p<0.05 FFof| A F2Ju]sHA] RTH=2.3065,
df=2144, p=0.0106). o= TR o] Az K] BaAJo| we} AFT7}
gepzlchs Aedrse] Aaket dx|gict B3t TRhEr) 22 74
oAl AFTS] Z7h= SAZR I 2golF W} 22 50 JHA

?

O Pre-Test Mean @ Post-Test Mean

2752 272.4 269.1

243.6
2 2376

ObsevationNo.1  Observation No.2  Classifieation No.1  Classification No.2 ~ Measurement No.1 ~ Measurement No.2
(t=2.405, df=1877, (1=0.412,df=1690,  (t=2.306,df=2145,  (t=1.058,d=2090, (t=-2.807,df=1513, (t=0.281,df=1926,
p=0.008) p=0.34) p=0.011) p=0.145) p=0.003) p=0.389)

Figure 6. Paired Sample T-test(One Tailed) Of Fixation Time
[ms]

430 O Pre-Test Mean B Post-Test Mean

Obsevation No.1  Observation No.2 Classification No.1 Classification No.2 Measurement No.1 Measurement No.2

(t=-22.669, (t=-16.816, (t=24.632, (t=-19.793, (t=-14.966, (t=17.206,
df=1877,p=0.000) df=1690,p=0.000) df=2145,p=0.000) df=2090, p=0.000) df=1513,p=0.000) df=1926, p=0.000)

Figure 7. Paired Sample T-test(One Tailed) Of Fixation Time
[ms]

2|7

o
ol

b gla ARl e Aom waE.

2) 7|ZTStert EAE Has-5-=L7|(average pupil Diameter : APD)
FoS S olA sl 3t Aol A SRt Hess &
Polt, 1960; Hess, 1965). T3k 539 27 ¥sh= Abiapge] oigh
5831 x| 70|31 (Hess & Polt, 1960; Daniel & Jackson, 1966; Shin
& Shin, 2013a) =3} A9} 22 FAZ-solA sFo] SgET
(Hess, 1965; Hess & Polt, 1960). 5537]9] H3}-8-2 2}¢19] Zetr
2} o] 9Ja(Daniel & Jackson, 1966) ZA|E | AsH= F2F £A|9]
s upe} E32o] B3 7]7} MatedtkShin & Shin, 2013a).
SAZEIHS 28 5 Figure 73} o] ARHALA] APDZ} AR
AREEE AR e TeteEAleld Zsoll B A5291 3od(engage-
ment)@} A2 (task commitment)o] =7}t Ayt FehE )
3) 7|2t EAE H A= F 7 Haverage saccade time : ACT)
EORES SIS SAALe], ok} ImofAtolof HIAYGH= Qe
zoz Qojnjal L FHe BMA QL Eo| T FORQE S Bl &
oF W A= 7M1= ok=tl(Shin & Shin 2013a, b; Liu & Chuang,
2011; Snowden et al., 2012). =oFe-5 Zof = sHiJo| A& 345}
Lo mgo] B mukael wokn 73x) gk woto] glrkCook
et al., 2011; Shin & Shin, 2013a). =4 2 EA|& A3l BE
SEAlO A AREHARS] opgtAIte] SAIA S ' foulsA =
obtH(Figure. 8). S 611 THA|S] A9 =9 HolE Fok= A=
wEolollA =) AR Hlaste] 7o AE Ale EAIE
Lok ES & o W2 A7 AREE =39 Fart qiok st
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U A gaA o] Sl Y] B AAE Hlasorstr] ool
EOkOE o A|ZAHE ¢ wo] E3Fof 3Fk Kundel ef al.
(2007)& ofm|A] z|Zte] thgt AAA oA HE7heS S4le A
2|7} (parafoveal processing) S E3l A1ZH2] W7}t w1 woke

25.00

4041 40.52

4000

34.30 3357
35.00 31.49 31.60
so0e e, et e y
2550 0817 T —— PR 0871 e et 29.21

27.06 25.80

24.84 -

20.00
15.00 ==« Pre-Test Mean
10.00 —s—Post-Test Mean
5.00
0.00

Obsevation No.1 ~ Observation No.2  Classification No.1 Classification No.2 Measurement No.1 Measurement No.2
(t=-5.131, df=1898, (t=-4.497,df=1735, (t=-6.021,df=2181, (1=-2.048,dF=2121 (t=-5.476,d#=1536, (-=-1.316,dF=1977,
$=0.000) $=0.000) £=0.000) =0.02) p=0.000) £=0.094)

Figure 8. Paired Sample T-test(One Tailed) of Saccade Duration
[ms]

s 5877.0

5] Zoj2|3 24 T GAolAIe] 3 A G417} Fobaekan 51
o =ergel Bt 2 QA3
sfote] TAE
ol EOHRE ﬁwlz}&q folule 7k ahy
AollA] 28k QA TS 23 ol
258 s 31% e g

7] &(working memory)<]
L 524 ) WeshA e 2ATe Y 2o
J=o] Al siaat
A& Hgslal gl Lok

4) AOIo] et Qb 24

7h EA9 o] ot AFT & AFC(average fixation count)

EAS AT A QFLe-ES BASH AFPAT S0 S A=
7} WA iR s o] Wass BA|elo) tat SA A7k 3
47} Wkt 3}¢tk(Shin & Shin 2013a, 2014b).

FAZEIHS 62FA] ZI35k= F<t S(selection) Aol A SHAY
o] FAIE Ags| wfolslr] gt wAIIA S 23sIGITE A
o1 eks] BALTFARRE ol ALt HolAut 25

JSL’ et mln

Fixation Count

[—JPre-Test FT Mean
Em Post-Test FT Mean
——Pre-Test FC Mean

16792 === Post-Test FC Mean

s

Classification No.2 Measurement No.1 Measurement No.2
(t=4.083, d=29, p=0.000)  (=4.178, df=29, p=0.000)  (t=5.410, df=29, p=0.000)

Science Basic Process Skills

Figure 9. Paired Sample T-test(One Tailed) Of Fixation count & Fixation Time [ms]
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Science Basic Process Skills

Figure 10. Paired Sample T-test(One Tailed) Of Fixation count & Fixation Time [ms]
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Table 5. Paired Sample T-test(One Tailed) of Observation
No.2’s Core Clue Area

Table 6. Paired Sample T-test(One Tailed) of Classification
No.2's Entry Time [ms]

Group Mean S.D. N t D Group Mean S.D. N t p
. Pre Oﬁsezvat“’n 6102.800  5483.359 Image Clue < Cl;flzﬁcamn 1227.162  1349.462
Ti ntr[y IB Obo. i 29 2.360%% 0.008 Entry me 4 Classification 20709 0242
mme |[ms
ot DOSVAtion 3341555 3740.014 [ms] 948479 1714.468
No.2 No.2
o Pre Observation 2552 2197 Text Clue Pre Cl;fglcatlon 7106.438 3693.288
Fixation No.2 : 20 .2.848%* (.004 Entry time Post Cl 'iﬁ ton 29 3.404%* 0.001
Count  Post Observation oo 3557 [ms] 0% L ASSINCAUON 4y 66 897 2261701
No.2 ‘ ‘ No2
: **p<0.01
Fixation ¢ Oﬁzegva“‘m 790.534 844921 b
Time L 29 -1.801% 0.041
Post Observation . . L
[ms] No.2 1283.141  1287.745 Table 7. Paired Sample T-test(One Tailed) of Fixation count

#p<0.05, **p<0.01

) A% TANAE v Falol EAlsIe] Askshs 4971
gy SAZRIY FYAT AREAe BE "HEAY HolA
AFTS} AFC7} BAF o2 (-ou|3lA] 0|5 3IcHFigure 9). Haider
& Frensch(1999)-2 74719 (information reduction hypothesis)
szt E01g ol 228 o] e BA7E ol SA1A2
o] Fol5al IAs el E FolA o W SAIZE Dojdriar
shoiet. EA o] AFTS} AFCY] ZHAL Rz a 1o g Qs &
Al Tlefshe ejo] PpEol BACLAAZIo| ThaE Axjolck

Figure 99] 912 2% AFTE UER|I 022 A% AFCS
UpepT,

) Key worde] gt AFT

FAIG oA Sa-go] thigt SAAIR L Sl E3E FAA R &
ofu|sHA| EofE Utk Figure 10). £AIE 23] olsfstr] flsirl=
aA-gol9] o7t Fasith FAZEIHO AGo] Ao &
05 ofelfol= AIREE Eol=d| 7]ofdt Ao & kT, Figure 109]
AF A2SHE AFTE UYWL 0258 A252 AFCE Uehdt:

th GG gt HE

O T 24

Tk 29 9] SAThA g Aol theh Ht = A Hentry time) ARS-
AN AHAARRL; EAF O R p<0.01 4230l 4] 5-oJu]sA)] W)
(£=2.560, df=29, p=0.008). AL 3l ds}7] Halirl= AT FH
SAARTO] glojof QIRIA Afatipo] dold 4= ik k2t
2% B ZAIIH AT G ol Bt YATEe] Agto] Fof

< o= A, A4 AlRto] EolEdia =4, A9 ©EAFE

J&ZE}OF— L2o] gAkE A0 & Kundel ef al. (2007)2] AE7FA7H
U] gtKTable 5).
@ 57 A
57 299 A ojux|et YIAE thA] BETL AAE ZA| ol
GIAE TR TS AT 4= YAINE o|n|R] ©hA| ] BHatEe]

AJ7Eo] AR AL 1227.162 ms, A}ﬁzgxkoﬂ/ﬁ: 948.479 ms=

om|A] ghAjof thet SHE0] M3 w7t o8] e A& & 4 Slok
SEARE AREHALO A B AE ThAfof] Tl %&E?A*l?&(’l EARCE
p<0.01 02 SojulalA WalHTH=3.404, df=29, p=0.001). o]=

A B3]

I

& Fixation Time [ms]

Group Mean 8.D. N i 4
Pre M;?LSLIrement 9.793 4.974
Fixation 29 2.893*%% (.004
Count Post Measurement
7.000 3.556

No.l

Pre Measurement ) 03 159 1495201

Fixation No.1
Time 29 2344% 0013
(s} Post Mflisi‘remem 1579.659 1073.425

£p<0.05, **p<0.01

ShAP7L olulale} BAER S AAE A9 ojul Aol b oEel
ALBFAIZ20)(bottom-up attention)7} HA ¥HAYSE & EA|E Héfi} ]
L3t B8 A& o)1 oA Q] 5}3FAF2](top-down attention)

3tth= Shin & Shin(2013b; 2014a)2] AGLZ2IE Aalg = glx:]—
(Table 6).

® 34 A

=4 191 ZAY S STt P F el FomEt SARE
o] Upehtok glck. Table 7 EAISIZT T Gl ofdle] That 4]
A2 9148 Lkl ol ofelol it BRSANL AT
7F APAAEE SAF SR p<0.05 o FoulshAl Wk
(=2.344, df=29, p=0.013). ©]Z-2 Kundel et al. (2007)2] AR 747}
oA SEEAY Al AT B/do] §le P90l et W AFT
o) Azjel Ak

Yok 23S Ao SHET gl ARHD e A7)

AA|sR=Ao] ofgt Shelabgo] wheA) Basiy ALAAA 2%
19 QEAES AT il QXS BIsk ke A9t
woroLk ALFAeIA SHET0 o] XS A Sl AL
SolF 2 ik E3 FYET £ AR BREQARES AR
AP ARIBARRE SAHOR p<0.001 S3204] olulabA Wk
tH=4.020, df=29, p=0.000). o]= FAzZ T EQ] & SAYE0] =

_l

9 u}# _JU]??PE]-(Table 8)

274 299] A9 Yolg ol BAIR T ERlslorsith AR
AARNA el gt Hat A A ~/\]/<]7HFFT - First Fixation
Time)2 APAZALELE BA A O & p<0.05 4204 S-ou|al7] Wk
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Shin & Shin

Table 8. Paired Sample T-test(One Tailed) of Measurement
No.1's Measurement Tool

Group Mean S.D. N t p
Pre Entry Time [ms]  3492.338 1993.117
- 29 4.020%** 0.000
Post Entry Time [ms] 2225.028 2076.176

#x5p<(.001

Table 9. Paired Sample T-test(One Tailed) of Measurement
No.2's Area Unit

Group Mean S.D. N t p

Pre Dwell Time [ms] 953.286 742.627
: 29 1.716% 0.049

Post Dwell Time [ms] 606.952 785.498

Pre First Fixation Time [ms] 273.014 227.872
: . : 29 1.977* 0.029

Post First Fixation Time [ms] 151.010 184.394

Pre Fixation Count 3.310 2377
— 29 1.756* 0.045

Post Fixation Count 2.138 2.574

Pre Fixation Time [ms] 932.262 725.619
— - 29 1.758* 0.045

Post Fixation Time [ms] 587.666 766.452

%p<0.05

th=1.977, df=29, p=0.029). FFT= WhZ QIR AFTab 2= Q17| 2] =
=S LElhdthRayner & Pollatsek, 1989; Shin & shin 2013b). ¢17]9]]
A Trofo] Wik, E4Md, 24 3, theld 52 FFTo| 9aks &t
(Rayner, 1998). 5157} 02 34| B2l Aelolie] 2 v g4
L gobAthKundel ef al., 2007). AHEAARA THelo] et FFT )
e ZATEIROIN 27 TSlol o skl SHpSelA B
of thek IAA FEs W& Ao® HeFEthTable 9).

v. 28 " HA

: 3
7) Sle) FALEIY WS LS ko] Thle] wE At
o spe] WE-E stk Wk wAL S WS
B 52 A 7|20kl 234414 634A]e] 3}
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>
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_or]"
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A5k A ATES] 243 o] § Gol A B 23440 2 goR
7zl e] e S It of3ln Beke )l ot
AAHR A7k Bastchs 2 Askeld 4 gick T3t 1) B}
3} BRI WA, DAE AEA FolA a0
2ol A welel dhal FAROR Sl Wast ek

EA), Qe BAAT V|2t AL FA
5 AN BRI Slgolo] g B-SAIAIZo] BAA

o gofulsh] Fastek FAZRIN S(selection) TAIA]
of AR FALT o] BAZ 0|35t RTARS sfefshr
LR A BolRoleh RSP B9 7|ZustET R of
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o}
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MREA] SEQIEHAol Y Hashths A ojulsitt

KU, 7)zashe A ARl ol AFAZARET AR B
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AapaakAe] that 55 A el Holel AUkl kel At
ekt 4 gk

A 7|zt R A AT o BEEOR I Haverage saccade
time) o] BAMOZ folutet Z71= k9] 7]l (working memory)ol
A A, A, Aol folulst AZARE shAska EabEgl
SO E S BGITHE AR B 4 ol $H0R SIS QXsE
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fE o o
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I
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ABske Bl BAKoR Washt S A BFAL
(cooperative learning) Fehe] TS loll A TSIRFL7|45-2 Aopt
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7Ie9 SEEES S8 Aokl v stEe] Alas el
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itk oA, B4 Ao T BgALE YA Kaverage fixa-
tion entry time)> BAH O olulehA WebH T, BFSAIAZHS
FAZE felnlshl Folsgl

FAlo : 2B | FAZI, BRFGAANL BREEA
=
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