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The purpose of this study is to investigate a meaningful path model among the components of students’
positive experiences about science and science learning to understand the interactive relationships among
different variables of affective domains. Positive Experiences about Science (PES) means whole
experiences that have positive effects on students’ affectional achievement related with science learning,
which consists of science academic emotion, science-related self-concept, science learning motivation,
science-related attitude, and science-related career aspiration. We conducted an online survey with 1,841
students consisting of 4th, 6th, 8th, and 10th graders from 17 provinces and cities using Test for Indicators
of Positive Experiences about Science (TIPES). To explore the structural relationships among variables,
we selected and analyzed an optimal structural equation model and then conducted multigroup analyses
among groups. According to the analysis of the structural equation model, ‘positive as well as negative
science academic emotion’ has effects on science learning motivation, science-related attitude, and
science-related career aspiration via science-related self-concept. According to the independent t-test results
for TIPES scores by participants’ characteristics, there were statistically significant differences in the
average scores of five sub-components of PES depending on gender, school-level, school location, and
participation in science-related activities. According to the multi-group analysis results, the difference
of path coefficients by gender and school-level were statistically significant, whereas the difference of
path coefficients by school location and participation were not significant. Discussed in the conclusion
are the implications of this research for science education research and ways to help students’ affectional
achievement related with science learning.
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Table 1. Participants of the test(Shin ef al, 2017b)
9k n(%)

A
= o = A
e 434 212(11.5) 184(10.0) 396(21.5)
6shd 202(11.0) 197(10.7) 399(21.7)
2. nse 83k 248(13.5) 242(13.1) 490(26.6)
10&hd 287(15.6) 269(14.6) 556(30.2)
A 949(51.5) 892(48.5)  1841(100.0)
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3 174(Shin et al., 2017b)o|A] AEat <w}et FAHAS A FE AAF
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o7 78} sk A A(Science Academic Emotion), T8l o7l
(Science-Related Self-Concept), 73} 3k 57|(Science Learning
Motivation), T}8FHH el =(Science-Related Attitude), I}k 22
3LE{(Science-Related Career Aspiration)?] 571 ®21-2 &35} Q)
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)3t Table 1, 2= A3PAKShin e al, 2017b)Q} FU3}c}
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Table 2. Components, sub-components, composition of questions, and reliability coefficients of TIPES (Shin et al., 2017b)

A= Al

4 99 o) 9 a4 0 BY Crombuctoe )
ronbach’s o
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o253
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(Cronbach’s a)E Table 29} A2]s}3ich

3. #41 H
35} FAE A W 1] TR BFS Ak Hals
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HE A E W5 (bootstrapping) & AFEBIITE F5E PR wHY
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Table 3. Descriptive statistics and correlations among variables (N=1841)

wet sl AA wetmd Aok g sk sk B et e setge A2 ER
st 51 HA -
s zJoly .632%* -
ksl 5 =7 685%* J195%* -
e g 636%* 693%* T18%%* -
ek w2 ZE 584%* 708%* .686** T46%* -
Bt 3.179 2.764 2.983 3.171 2.862
EZHA 624 652 530 .600 732
A= -.555 .007 -.149 -.572 -.325
HE .094 -297 .160 .607 -.080
#p<0.01
Table 4. Comparison between different models and model fit
Model Characteristics of each model TLI CFI RMSEA
Model 1 LE 7153 Agnzs) 885 894 .068
Model 1o4] 3t3} sl 24 A7k 2hs} sy B7lol vl S
Model 2 AR mE .886 .894 .068
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Model 3 ARt w3 .886 .894 .068
Final Model Model 394 $AX]4> 1000|142 @}3; A4 924 932 .056
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Figure 1. Structural relationships among five components of positive experiences about science

oA B3 S S5t B
Q1 =S RORA BT A2
oflgiet
o714 FE L U3 B 3 PA7E B ol
i JFY(B-65)°] Tet S 2 FA7E Bk Aobde]
%

717} S om, B5jo] BT A
£ syt A Bkt 22

1

Fi 20 aQlolwl, shEe] sk Fule 5718 olalsha 14 -
'61-/\ J,]-X-I__q A A2 o /\‘11]:]0],‘—— =Q3} ‘?*;-’?—O]E}(Kim & Yang,
2011; Pekrun et al, 2002; Pekrun et al, 2007). & A9 A=
olelet MaAITo] T4 A Wyt ohjef, Uolr} #a shs
HA7E BolH AT gisto] 74 $aHoR Tejslof s Hislol

F g (B- - 14) 80t - Sk Holoh Eak Wl ol ) 53] Ho4A gAnch 3R FAe) gk Al 1elvt Bes
A= Fpelatd 2ol ME-S AQSA] ka IAH o2 1) T 2 A3k}
700 FHE=37E F3, Fo} oy 71 AR HES o E5k A Ao e M YK 0 R(B=43) T A Wi
o] ik A2 ERo| YYB-48, B4 V= Ak AAA  (B-38, B-49)S Folo] ekl 2 ERo| YAl e Fi
o] efobil S5 TPPolA S0l AFek: HAE SeAelAl Fo® veRith Bet sk 5719) 9ol HyHoR i
F8% s 540 B4 addolat shBe) Held B4 Rk A= mief felnid AkE Sl FHIAL Heku di(B-48,
Table 5. Path coefficients of final path model
H|EE3} Al EE3} A
S.E. C.R.
B ()

et sk A A - T8} SR HA A -0.374 0.018 -0.623% -20.704

et sl A AA — gkt zjoig 0.404 0.018 06475 22.490

T3} SR B A — ksl 2oy -0.097 0.018 0,143+ -5.499

3} BR A A — s} sl E7) 0.239 0.016 0.373%%* 14.799
ke zjolAd — 5t &< £7) 0.585 0.030 0.571%%* 19.575
ke zjolAd - s g 0.347 0.038 0.378%#* 9.123

3} sl E7) - sk ge 0.431 0.038 0.480%** 11.388
ety e - ety Mg E2R 0.722 0.049 0.487** 14.833
skt zjolAd - el Az TR 0.587 0.043 0.430%%* 13.734

*
*
*

o

A
g
(=]
=
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Table 6. Independent t-test results for TIPES scores by participants’ characteristics

N Bt uz ¥ P
by 949 325 0.629
e 4.941 0.000
oj3hAY 892 3.11 0.610
25514 796 332 0.568
- 8.661 0.000
ot o1 Z . 153y 1045 3.07 0.642
oo AR 1538 3.15 0.626
4343 0.000
R 303 332 0.594
apo] 1012 327 0.606
- 6.125 0.000
w3 768 3.09 0.624
BRI 949 2.87 0.662
o g 7.199 0.000
oj3HAY 892 2.65 0.623
25514 796 291 0.604
- 8.257 0.000
Z . DESHY 1045 2.66 0.667
L=PAPALE 1538 274 0.648
-3.455 0.001
o m x| 303 2.88 0.660
2t 1012 2.88 0.663
o 7.776 0.000
B3 768 2.64 0.615
UshAl 949 3.04 0.543
- 4.700 0.000
ol3hy 892 292 0.509
25314 796 3.06 0.509
- 5.818 0.000
st o Z . DE3HY 1045 2.92 0.537
(e} [O) g
comee AR 1538 297 0.531
-3.109 0.002
SHA 303 3.07 0.514
2k 1012 3.08 0523
“c_q 8.291 0.000
=3 768 2.87 0518
U5kl 949 323 0.623
- 4337 0.000
oj3hAY 892 3.11 0.568
25514 796 325 0.582 As41 0,000
SRS 2. 7=y 1045 3.11 0.607 ' '
ol
e EAA Y 1538 3.16 0.601
2.145 0.032
R 303 3.24 0.595
apo] 1012 3.8 0.590
- 8.194 0.000
w3 768 3.05 0.587
BRI 949 297 0.741
o g 6.686 0.000
oj3HAY 892 275 0.705
25514 796 2.94 0.714
- 3.833 0.000
Z . DESHY 1045 2.81 0.741
L=PAPALE 1538 2.85 0.729
-1.787 0.074
5 m x| 303 2.93 0.747
2+ 1012 3.00 0.722
“ﬁ 8.993 0.000
B3 768 2.69 0.712
UShAY 949 1536 2771
- 6.551 0.000
STan 892 14.54 2592
EX 0 796 15.48 2.580
- 7212 0.000
TEEAY 1045 14.57 2752
AR 1538 14.87 2.706
-3.389 0.001
oA 303 15.44 2.720
5 2k 1012 15.51 2.701
= ”c_q 9.159 0.000
& B3 768 1435 2.603
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B-49)2 Sa|t Fshuel A wRo| kYRl
2 yepstt). of et sk 57100 Hato] Feka
skl s} Haked Az Eio] vk Zgel
#1191 ARFEIE ofeigt ATks Talo] tigt HlE(Lee, Park, &
Kim, 2012; Oliver Pettus, & Hedin, 1990) £ 7}l <ol
(Archer et al., 2010; Dewitt et al., 2013)0] SHJE2Q] Feltd A2
AEe] 7547} ojle AAsRe Fask AFolei Mgeire] =
de AAshs At & 4 Qlok gHA, 18t sk 5719 Sl
A3 AHKang et al., 2014)2k= T TR 2 szHof 2344
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Al
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Gl
&

3l FIRS FR|= FolANE o s s = EHe)] 7”1
FEFES = T2 2UUS & 5 ek SN Be} Sy 5717t
hsl 12 Rl nlx]= 2342-1 ] tisite & Aol
A AES W7 o g Hof teFsial X|&A”] 94 A7t
a3}t

3. HiE HiQlo| miE RTh 7+ 2to] 2

7h, 25 FAAEYE Fdgk Aol 24

ufe 57 519l 9 Bk
o FAROE fouldt Hol7k A testS AT ZTH Table
63 e

st 237490 57 519 Felet B A, He Ao
Y, et sl 571, Tkl o), Temel 2 ES Y s
5 Ao, Fshel 9 o] oisol mah Bzl BAHCE
folulalAl Aol7t giek, Mo ofshnrks el % -
SspiRche 2550, EA ks guiAe) s, Tkl 9
% ook olxie] Tak 247 4o] 7 Liehuick
o Tk A2 =20 olof Alesud] ne BEgel Aol
FAH 0% GoulsA] QISlehp-005). ol 1A\4 el of]
2} Aof7] oJelo] 9lo] Ak 7t Ajol7h EAfIhE tiee] ey
(9|5 £°] Debacker & Nelson, 2000; George, 2006; Osborne, 2003;
Shin et al., 2017b; Shin & Park, 2007; Weinburgh, 1995)& Aj&els}
+ Aatole}. of2gh Hek 7+ ZJo|7} Tt Batghe] ApolofA 14|
A of W 2t SR Bk g Wl 1F AT Aol qlofA]

1w o
of Holw EAH=AY oS THIT BAE B3 Helsteick
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AL
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Table 7. x2 difference tests for sets of restrictions in multigroup

ok

av
%

A, S, A 2 SR B Fol ofito] wet
A4 R Eo] o]k gli=x) elobuiy] 913l AT chayg B4

o 1

(multigroup analysis) A¥= t}23} Zt}

1) /o] wE

Jio mE 54 94 %

e} A gt mE
250 APES 24T 23 UE v
T At Afolof] AL EA A
o5 YopEy] flaf 2 el A=
X Aok 7he 1Y 87hE 24 B
ARARTI) FUH Ak 7o
o] w2 YA Byl HRA G gt x* A
(Table 8), 37119] ZzoA Hahn} ofshy 7ke] from|3t Zjol7}
UrEleh A, det oy 8 AA7E dshtE Aoplidel Faks
0 X 2] gt 594 AlefollA FARCR Foulgt Afol&
HAAT(p<0.001). o] Z=of thgt ek FE3F AlB) S A=,
oM 2] AL -263(p<0.001), HEHI-L —.076(p<0.05)0]3Uth = o
shago] wshol ula) wist sk 39 A7} Bt Aobidel
vl Al Qe B Aelths A8 o 4 9lek. AT Brownlow,
Jacobi, & Rogers, 2000; Jansen, Schroeders, & Liidtke, 2014; Mallow,
1994)0]] wk=w, 54 FoollAl ofghiEo] Fahgol mlshiA sk
A Aopiido] War, 54 A4 Zedo] Wi 7] ek 53] =7
U ot S 22 BRO] A9, Feh AT AFeE Hoige
Bolle oS ES AN S WA Brlshke Aol dler
(Jansen, Schroeders, & Liidtke, 2014), A|3 EQlo|L}; | &3} 7+
24 FAe o ZstA sk Aes Hargth(Frenzel, Pekrun,
& Goetz, 2007; Limprecht, Janko, & Gliser-Zikuda, 2013). ©o]&gt
skl Aopidat 35 AA AT 4 Aolol digt 715a a4
om ojshya bl Baglel Aoleh 8150) WA ZE(23l
Falgh el ko] = 7S e 4= QS Zlolth &, oATES
Foks o9l 74 AAE o gol A & ohyet 74 AA]
dol Aopiidol = FaF E3F A skl B4 Ajoig
b= 73] 2 2oz sS4 Qlrf 71 dsol = Ao
78 A AR olA Aol ThE Hatghe] AfolE Hojg=t]
AoH 2 At Aike Aol wE Hatake] Zjo B ohe) AA
At Aopige] A4 7o Aol HolErhal & 4= itk
A, s} sk<s o AA7F sk Aeplidel FkE vl

2

7

=

o o
N et ok

A
Hz e

o

-

ot [
qomel ¥

Y

model by gender

x* df TLI CFI RMSEA Axdf Ax? Sig Dif

I3 ZolAM(71 A RS
Bel FABCIAR) 4196.171 1076 922 930 040
(base model)
=% EolA]
e ese , 4345.017 1105 921 927 .040 148.846/29 Yes
(measurement weight)

Z T OlA]
T 5UR 4374.989 1113 922 927 040 29.972/8 Yes

(structural weight)
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Table 8. X2 difference tests for path coefficients in multigroup model (male vs. female)

ket Rl
= ul 20} BZS vl 20} P NG Adf
Al5(B) Al5(B) Al5(B) Al5(B)
ek ks BA AN —  askE gjopld -0.187 -0.263%%* -0.051 -0.076* 13.598%#+ 1
ek ek ZA AN — sk Ajopld 0339 0.549%%+ 0.447 0.689%** 11.020%* 1
T3t RS A A — et g 57 0.263 0.426%%* 0219 0.328%** 1.940 1
i gopd — T3} B E7) 0.518 0.520%%* 0.637 0.620%** 5.493% 1
3 Joppd  — sl ge 0.324 0.364%** 0.365 0.386%** 0.287 1
e g —  IelwE Az Z22 0.582 0.435%#* 0.566 0.421 %% 0.037 1
T3} B E7) - el H= 0412 0.461%%* 0.453 0493+ 0309 1
el H= - ey Az 2R 0.724 0.483%** 0.699 04927+ 0.080 1
G 29.971##* 8
*#p<0.05, **p<0.01, ***p<0.001
Z2ol tiet U4 Aokl E FAH SR foulet folg Rl A S5 B717F o = Ao| o sjA 4= ek sk
(p<0.01). o] ZARof|A] oA5tAY] %FESL AlG(B)= 549(p<0.001), ‘& AF] H3E A A ool gt ArATH= obx] UdE A
PP 689(p<0.001)0] 2t} ol= dshYo] ofshAofl wlal mst sl UERHIL QIA] kb, olofl digt AIF Q1 FAS Sl F714
3 AR Tl Aopide] njals dgEo] o ettt A o A% A+t dasi

Lottt Asid74Beyer & Bowden, 1997; Brownlow, Jacobi, &
Rogers, 2000)0f] T=1, FU3F 4FHE P& o GH=S AH19
Y Eto® AZ5k= HHH oSS AR TS WA B7ksH
I ARG ot & it ' Aok ke Helth ERF o
O] vjgholu} kg tjalix] ofghgEo] Aria om xp41o] AREAS
Yol tiet #H o2 sAlstel= o] UthRoberts, 1991). o]o]]
H|5o] & of), & ¢1519] Avf= depgo] AFttelu EA4% 22
378 A AEE A1 s8I T2 Ao oR AZAT]= ARk
o] § Zsl7] whizol yehd Zow i 4= Stk sk AA7E
Aol w2 Fake TP, ofeHS B4R A, Y
& 384 Aol gt mizdo] AiA o o Artal & 4= itk

upEro 2 Bk Aopdol Wat S $710] G ulH|
BEE AR {onEt 2o|5 HAlrthp<0.05). o] B4 ofst
Aol 3L AlG(B)= 520(p<0.001), &FEHE-2 .620(p<0.001)0] %
o} o] "ol ofshAof Hlsf zlelrlide] s71el nlAle P
o] B ZekE 8k Aotk 35 57 ol 2ollA] SsAke] AAF B3
of FEshe AFAES ShsARES A3 B3l w5 A
T3 23Fe) J3x Ao Wb, o7 thA] i 39
9] 7IAZ Yo]ZtHAmes & Archer, 1988; Elliot & McGregor,
2001). 4] Aolo] wE HiE AFHE XARE Skaalvikit}
Skaalvik(2004)9] Aol T ARt RS sHAich BAlekE
wpsbilo] ofshalirt Ssiol tiet 4 A B3t o] Eokory
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510] 75 Ut Aopde 7Hl dehlo] ofshik} 8% 57
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vl Zolgoe] F7]o) ulR= Algrt o 2U9E ol 5] 4

S0} A Tl thalAE el ofshmct Aot 2

¢
¢

®

4r

=1

N N
NN
i
flo

o
4
<
Hu)
gl
o,
U
2
Rl
rir
ox,
e
2
=)
gl
Jo
O
=
St
5
~
£,
¥
dIx

L P ARl o] BE Holrh G o 4 ek
oft= T3} B HAIY] A Al W WAL} THE oA Hgle]
ohat dareo] ulma 2 v, Tl Aobid, et sk 7,
ol B 5o A9l Aol e wgkat o geld wel
of T gele] HlwA AL 4 Ghe-S AN Tet 2 A2
oflA] Aol T xjol7t GiglEl S Bsl7] S Bt 45

2) st wE ol

Stago] me 54

ot

Jat
7] Sioh w3 ol ZARHE 8749] BEAR] 22 FU AR
7R mE b 24 U

U Ak ke =39 ATwl WA stk

shugel B T 1P FAR et
J
o

= == = . =
258} 5 - 5T

(Table 10), 57H2] A zol|A]
Hol7} Lhepgteh 4 T} 5% T A TE B 57100
& vl B o SUY AofelH SAROR feluiat Aol

LGy} vt 23 W GRAGTHA]

HtHp<0.01). o] A2 st e =3} AP E AmEr,
25849 79 .280(p<0.001), 5 - 15 3HY2 .433(p<0.001)°] %)

o

o =1

s

€ % - Aol 2ol sl Hst sk I GA7E

=]

o} 85 57]0] nlAE Japele] o Zsiths AL ol

S Tt Aol Wt Bl B2, MerHA Hlw, st

A= 2ol gt L4 AlefollA=

515



Kim, Kwak, Kang, Shin, Lee & Lee

Table 9. X2 difference tests for sets of restrictions in multigroup model by school level

2 df TLI CFI RMSEA Ax*df ax? Sig Dif
fﬂe iiﬁ@ A=) 4332.438 1076 919 927 .041
=22 oA
(?neoas;reran;nt weight) 4429.897 1105 .920 925 .040 97.459/29 Yes
T2 U4
(structural weight) 4464.847 1113 .920 925 .040 34.95/8 Yes
Table 10. X2 difference tests for path coefficients in multigroup model (elementary vs. secondary)
=53 % - A53HAY
L H)E25} #Z5} H| 25} 528 NG Adf
A4(B) AB) A4B) AB)
Tt sk B AN — sk zjopd -0.087 -0.133%%% -0.090 -0.130%% 0.006 1
RS IA AN — g3k Jopd 0.403 0.656%* 0.397 0.6427%* 0.040 1
TR I AWK — W R B 0.184 0.280%* 0.274 0.433%%% 7.423%% 1
ek gopd  —  1kE sk S 0.716 0.669%* 0.520 0.509%* 12.945%* 1
ek gopd  — 0 ke e 0.519 0498+ 0314 0.339%% 5.143* 1
sk o — sk g xR 0.832 0.566%** 0.515 0.386%** 12.144%%% 1
3} s 57— wEkwE gE 0.359 0.368%** 0.456 0.503 % 1279 1
s = — s A2 xR 0.498 0.353%** 0.764 0.530%*** 8.601** 1
nE A2 AF 34.950%* 8

£9<0.05, **p<0.01, ***p<0.001

AR SR Foulgh ZolE Btk & wsht loprlgo] st
5 7000 wiAle AR Ae 25 #2353 AeB)=
669(p<0.001)0]3L % + IEBHPL 509(p<0.001)0]¢lom, 1 2}o]
7} EAR & fonalgltp<0.001). E3F wfskE zjolrfdo] 1}
S o] JRRE A= ARE HAHHE $AXCE fouEt
ApolE UERHE=T(p<0.05), B2 #EE3}F AP
A498(p<0.001)0]31 5 - I158HAY-S .339(p<0.001)0]3ict. mR71A]
2 el Ajopligo] wshtd A= R gk vXe H2=
25 FZ8E AG(B)7] .566(p<0.001) 2 F- - ALY
st AP 386(p<0.001)HEE} FAXCE FoulstA Zith
(p<0.001). o= % - 53 B3 =53HEEC] Atk Aol
ol ¥3} ok 571, Hehtd e, wpehhd =2 2Rof nAe
o] o Asiths AS 1t

Egh el Hert deld 2R a2 S vAE FRE
AR foJu)gh ZfolE B l=H|(p<0.01), o] A& FE3} A4
(B)= 2532 353(p<0.001), &+ 1153HY-2 530(p<0.001)0]¢)
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o $931 IS u|X= AL 2 YEGITHKang ef al, 2015; Lim,
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Table 11. X2 difference tests for sets of restrictions in multigroup model by school location

2 df TLI CFI RMSEA Ax?df - ax? Sig Dif
;Eje r%nZE:SY] A53) 4312.531 1076 .920 928 .040
24 594
(measurement weight) 4361.141 1105 922 927 040 48.61/29 Yes
(?s-icm%—r:elufveight) 4365.437 1113 922 927 .040 4.296/8 No
Table 12. X2 difference tests for path coefficients in multigroup model (city vs. rural)
A SHA S
= ] 23} w73} ul 3zt nz3} ax? Adf
A++(B) A=B) A++(B) A+B)
s} sk B A — g3k xjopig -0.106 0.157%** -0.034 -0.0481HH 1.802 1
st s ZA AN — sk Zop|d 0.393 0.632%%* 0.485 0.749%%* 3.741 1
st sk 2 AN — 3} 3hs E7) 0.240 0.376%%* 0.229 0.35] %%+ 0.054 1
sk gopd — T8} sl Z7) 0.583 0.568%*** 0.599 0.595%** 0.041 1
etk god — Tk g 0.349 0.379%%x 0.347 037144 0.000 1
ekt gold  — Iskdy AE ZE 0.586 0.432%% 0.593 0421 0.005 1
3t 3Hs E7) - el e 0.434 04847 0.429 0.460%%* 0.002 1
Tl g —  yelgE A7 ZH 0.716 0486 0.745 0.495%* 0.063 1
RE AZ AoF 4297 8

520,01, **%5p<0.001

Holc}
Sh, T} Bk AL T Aoblde] R mAle Az,
et sl 5717k el elee] R mixl ARl st

of et folulgt o)t ek elglek % 1} Bk A7 2}
el ool v Gt Tt 3§71t vl e
134 dafol iz skl nhe dako] AeS o 4= ik ol
2 Kol urks W3} 5% S Tl Aobld i
5719} o) Wy Teine) el mrk 7] e,
. ShA)r olo]l T & o wWake SAS $lsaE mot
A A7} Lask

pil
=
=]

3) AGFE B B

2Ah O Sz SIE Ae] FREAAY vs, FAA )
ufe} ehe skl AR thet BE 8ele] AAXS F
A DA AR AYEE ST A% WAL
gk Aol e Fek Aolo] A FATAE BE 7
A= 219] Golufet XjolS Qtohir] Sl B Ul EAisH= 874e]
AEAG 22 BUH Aok 7R 153 ShS 24 BUA B
B3k ATYTable 1), BE ARAG7H] F24 Ak 71 B
B APl Wk Rl EG AR Aelw Aedtue] uret
felulgh 2ol S Kol H2t it Table 12). ol FFa53}
Aol wEe Selutet WSt k] B4, ok SIS0l HARH
BEIY Bl AS o Wt Y W BES S, 7)e
3} 3 7 o GASP] o] Aojitnet FusH SIS
of 3ot AP AETA W 11o] ABAY W A4S G

ol
o

23l

bu o

A7|17F Akl et Ao ® sjAd 4 gick

4) IBRHE EF o] oo o vjm

el g5 Fho] offlof weh Yoks FHEsto] IR le]l gt
BE 2219 AYXE SUsA 1T ARG APEE S
A} VSR AP s Belch ol 2 o] offdE &
Al ETAE BE A 7HY] §-oJulg 2folE dob 7] flsf
w3 ol EAfst= 8719] ARARRl 242t FU/d Aok 713 1Y
8NE &4 5UA gy} vlwgt A7 Table 13), HE H2ZAG7H|
UG AkS Tl R0 AP WekA] ghotth 3 AR
Aol Thel S o] o fojujgt Ajo|5 Hoj= AR
Y 3ol o7t I3t FHAH

(
-

AT Table 14). o) Fsteiel 2% 4
A3 74 W9 7re] Ampeiio] vl gl 2eg oujgi.

2 QAolA AT AAKol A Tes] A 1817] et sk
W 25 o] ol B, RS A9 o 5o HlBEAS
715 Steieh. it el B0 $30 £5, B4 5ol
5% AJols7] njel] EAo AL TRl S50 43S AEsle

3
A Qa1 o] offnke 7o ke
th o|2 Qlel] deit BEe] SA4do] & At A
A e 7RsAel JenR, F5ole Hehtd EEe
Aletste] E4ske 5% A7t Basith

o] Aol v ®elo] mE e 1 FEARE vl AR
AIE S8, AEY} ShugEe] uebAe e o]l A=Alee
Zpol7} frejulshA vieRd jhd, X ofilol melid B o] of
ol miebA e A 1F BEAS Aot FoulsiA] gtk & &

o
Mo o
<
=
of,

517



Kim, Kwak, Kang, Shin, Lee & Lee

Table 13. X2 difference tests for sets of restrictions in multigroup model by participation in science-related extra curricular activities

2 df TLI CFI RMSEA Ax*df ax? Sig Dif

& Lol (7| A3

3ef SUAIAER) 4198.664 1076 919 926 .040
(base model)
=2 TolA]
Te oEe 4276.003 1105 920 925 .040 77.339/29 Yes
(measurement weight)

Z ZolA]
TR TUR 4281.284 1113 920 925 040 5.281/8 No

(structural weight)

Table 14. x2 difference tests for path coefficients in multigroup model (participants vs. non-participants)

Tl BE ol sl B vl
B w20} 29} vl 20} 272 NG Adf
A(B) AB) A(B) A5B)
Bt B N —  ghek Aopld 0.425 0.652%%* 0.383 0.646%%* 0.026 1
Bkl 24 A —  ZehEl Aopld -0.089 -0.128%*% -0.095 -0.150%% 1.846 1
ksl 24 JH o 33 sk 57 0.251 0.387%%% 0.229 0.360%** 0.446 1
gehge Aopld  — 33t sk 57 0.576 0.577%%% 0.594 0.553%+* 0.105 1
et Aobld  —  sslE gE 0.303 0.340%%% 0.383 0.403%+* 1.073 1
etk Zoblyd  —  melpd Aw w2 0.467 0.523%%% 0.388 0.437%%* 0.529 1
st sty 57— ek Hw 0.745 0.504%%% 0.675 0.455%%% 1114 1
elgd g — ;Ql_‘% 0.561 0.426%%* 0.623 0.440%%% 0.575 1
= EE
E AR Aok 5.281 8
%p<0,001
ArollA ARt et S8 AIE A WYl 3P R By g2l FE iAot o5 BA, 53] T4 HA9] AR
of k= g #el 1] W Aolu Y T3 22 AdA ok 344 AA el o a3t AoR etk ofE skl
FEL QA wiole] vjaf, x|ottmi) ke B Ho] o 53l SRsAe] Ao AHE YA Btk FAA 115} sk
22 oA A Wl Y AR eR d W A nYd RS s R ke mAste] A8d dart Qloh E3t
7Fs/dol Qlek shAt mehtd Eaat e oA By Wl et ok o4 A e Z}OVHM& 31l AL 34@12‘42
TRk S0l wet 1 Fe] vk vE o Q7] wie] Aot 57 = 03} 35 F7ol ¥ 1% silen, A= Het o §7e=
AR A HQ 2] Al it ARl olelE HsiAE Het Ak H=E Sl Ak KR el Js o= I8} o
AAAeL ARl 34 AFE Law ) 5 o4 A9 F8Ao] Arta & 4= gtk
=A, ek Aopdol Aol 4HE At 8 T4 Wl
v. 228 9 X 2 uehgeh deliE Aol g2 Het sy w710l ddFe €
ohlef, 2R os ety MU= iRof R n|A|7|= st It
B od51 Al Shin ef al, 2017b)ol A et kst FAAT A og el HEs 5ol Y= vIA7E gieh oA 2ek
AT AAPS ARgStol, T8 sk AA, sk o, mer W Aopiidoe] o EA4E 119 Fa% FA Mlolgks AE
a4 £, Fela e, vl A2 ZRZ A4y 57 Welzk LSRN Sl dehte SR Aebids el
o] oolujst AR BHPL HAEI] oS 7k0] AFE TAS FHH = s Wt 8rEHaL & = Qlrk A= o] AL et s AT
ot ALEM, AL 177] A - = 4, 6, 8, 1031 SHAPS gjakow Aopge] mAl= A Gk e ul, 32 st oy
5t FAA A E AATIPES)S AR&s}o] o3t A2 Eoja AAE Fske Zlo] SRt ik 4= glom, ojek e el
chol Zho. ARS Y 2 9k Aoae ST 5 Q= ThfRt Weks ZtsfioF & Zlolt). 53]
A7), T8t Bk AA7E AolA e 2A5| 9t 27] Heolo 2 Aol A vERd et 7F Ajol, dlE W F ApolE areste]
Fo] od5ke Tdsl Ao s Uehdeh 73t sk A 24 AA ShEARe] SAdol 2xehd Hhoftt o] x| o] Basitt
ol B Aol m% wskud ode 93] Wt ks A, et ol 571 ek Hes oA HdE ez gt
=7, PelrE g, welyke AR THo| ok 2 glolt) B3, WH R xR YIS viXe AR yEigth S 2 dtelMe
5} ks 24 AA Q] Wk Kol Aol n|x| dEFE(B=65) = 350 glof ekl Aot Aot HekA Hier} 2544])
2 T3} B B AA Q] K B=.14)H ) =) wlepa] St 08“2; & T, B3} gk 57 oles B9 AR ke
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ek ek, A8t sy 5717F st A= Rl 1A Rk Holo] ke wHEA tiE HSAQ HRE A 23 SATE
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