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The Impact of Characteristics of Communication Media and
Instruction Behavior on Collaborative Interaction and
Project Performance

YunJung Ko, Kyung Soo Chung, llsang Ko

In the new web based leaming environment which has recently emerged, a variety of new leaming
objectives and teaching methods suited to this leaming environment have been adopted. Recently, web
based project-based leaming methods have received a great deal of attention from thase wishing to improve
leaming performance.

The objective of this study is to identify the impact of characteristics of communication media and in-
sfruction behavior on collaborative inferaction and project performance through web based group projects.
The characteristics of communication media were divided info richness, flexibiity, and ease of use, and
the characteristics of instruction behavior were divided into support and expression, which are independent
variables. Collaborative inferaction as a mediate variable, was divided into information sharing ond
negotiation. Project performance was the dependent variable.

To verify the proposed research model empirically, an experiment was conducted in which leamers partici-
pated in onvine and off-ine courses with group projects. The group project was conducted virtual product
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development(VPD), and designed a web-site about the VPD. At the end of the project, a survey was
conducted. Of the 270 students, 239 responded. The students were assigned to groups of 3 or 4 members,
and represented different genders and levels of computer competence.

The reliability, validity, and corelation of research variables were analyzed using SPSS 14.0, and the meas-
urement model and the structural goodness-of-fit of the research model were verified through SEM andlysis
using Lisrel 8.54,

We found important results as follows;

First, richness and ease of use has positive impacts on each of sharing information and negotiation. This
suggests that richness and ease of use are useful in sharing information which is related fo the task and
agreeing in opinions among group members. However, flexibilty has not positive impacts on sharing in-
formation and negotiation. This implies that there is no great difference in performance of PC and information
literacy of user,

Second, support and expression of instructor have posifive impacts on sharing information and negotiation.
This indicates that instructors play an important role in encouraging leamers to participate in the project
and communicating with them, sharing information related to the project, making a resonable decision
and finally leading them fo improve a project performance.

Third, collaborative inferaction has a positive impact on project performance. This result shows that if
the ability to share information and negotiate among students was improved then a project performance
would be improved as well.

Recently, in the state of revitalized web based leaming, it is opportune that web-based group project
is practically conducted, and the impact of characteristics of communication media and characteristics
of instruction behavior on sharing information, negotiating among group members and improving a project
performance is verified.

On the basis of these results, we propose that forms of leaming, such as web based project, could
be one of solution which is to enforce interaction among leamers, and ultmately improve leaming
performance. Moreover web-based group project is able to make up for a weakness which makes it difficutt
to make interpersonal relations or friendship among leamers in computer mediated communication or web
based leamning.

Keywords : Web Based Learning, Communication Media, Instruction Behavior, Collaborative Interaction,
Project Performance
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2003; 9@, 2003]. § 716k 84531 of A]
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metd AfUA ol MAEA S ATUA 1Zst
of ojd EAo] § 71wk FHGFEA LA,
a3 F3ALE FsleteA B 2avt 9o
971k FERERA N E SFEAEY AR
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S, 2002 H2oll= ded AFYAo oy A
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Veldhuis-Diermanse, 2001; Puntambekar, 2005].
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(social construction theory), 2 4:©] &(niche the-
ory) 522 EFHET MAFELLE Azt o]
dqE waAd 5 /\lx_ WA 58, A2 &
MaH EAEES FEY F e WAy 59, A
NIAAE AHOE B3 EAE HYsA
T T AT WA F9<& v FHDraft and
Lengel, 1984].

B Fxo)BE EA wixle HEPHE I
A st ASHoR FEE wiA HH
Aol g Ay P oz sy g
[Markus, 1987). 4082 A8 Eo] 23

& A7ste o] &3 Ao ujAt AR F
%3'&71]% ™33 ¢t Dimmick and Rothen-
buhler, 1984].

Z 4~0] &9 g3} Dimmick and Rothenbuh-
ler[1984]« 2 WAt A FEBAN 24
< gFAeH, 2L uAe FAL 712 A
9 2L 879 solA HER mALddgn B4
3 AZE AAol MAsHA Aty FA3A.

5, E3A E84 AAEANE AFUAA "H
ﬂ]%%«l AAT2E Yeple ¥43 A5
Zolt}, AaolEL 7| A g3 M2 “H
A7t YFE F= A BAEFA, 7)E diA ] o)
FAZE A A =E B 5 AREAHE
ZA8tn AdE & & Ye 55T o2ouw
Y, 2000].

2.2 n#e

LYo AHE ITE AHRE w59
A& el wol Ao, 5P E A
o Pk P54 P9 Fo2 FEI A7
= A0 HA wAe] 983 dAse 183
(pedagogical) §¥, A3 #(social) 4&, W -3F
349 #¢ 2 X Y(managerial) ¥ &, 71&3
(technical) A ¥ &2 FEI A7} gloy
[Collins and Berge, 1996; Ashton 5, 2000; ©] ¢!
%, 2003; 313, 2007), Murphy[1995]& A 2 &

SEdAAAMY wgAe 9 247, 2A,
297, oz s ¥ty Yok FRE A

O, wgAe dojd oo fHsty
Gilles[2004]+ Herz-Lazarowiz and Shachar[1990]
o d7E EUE 2719 Ao FAS FA
(teacher control), 2 #(questions), 2 4](disciplines),
o 7} (mediates), % 2}(encourage), +*|(mainten-
ance)? 67] FHEIE)E ER/FIIHT BF5H 9
Aot BYstd nrae wREd #dEE A
& gAY FEE AN, #AfE
ol eE I, AP AE AT HSher-
wood, 1987; Bryant and Zillman, 1988; Johnson,
1990; Gentilhomme, 1992]. Schonwetter 5-[2002]
= ggAddd nAe F8d 7hH vz
AFPHE FAG o, AAFdes FHE

oJ¢t 59 =2 3 (organization) 2t w2 o
7, P4 Ed(expressiveness)s S T 837
oAt

2.3 By MSXE

NETHAAM A5F LT BEH A7 TG
At BEAE, gAY nFAL FERE, &
7% W&t Fagg Fol wol Rt
[Norman, 1998; Moore and Kearsley, 1999; Sch-
onwetter 5, 2002]. 4 52 sty
Norman[1997]& B R 2 & 39 F71, 8
AuE, ZTEAAY A49E FERIL F83Te=
A& A A3t} Kearsley[2000]= AA, 54
AALY 7de Fag 59 s, 24,
52 7F AN oA 421] o thd A, Aol
Eﬂﬁ Z"ﬁ o U 2&LYAY Fox, AA,
g 79 4xHrt, 21 &F, FAQ 8§
%—i % ﬂ—%'XH AQdud 44, UA,
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4, #8804, AgAEY F84 T 8471
»11:}1 A3t o8 EYE o dT7dAE
AFUANA WA o] FHH0l 25 AEA
€ ARTRY Aol F o] Rojd Aoz )
W= g3 Ze e A

S
oL

o dm )

O_>L oXx lo o

FH

rﬁ

~

Firoom b1t o Lm &

M 1al: FRAC] $L5E ARTHI} B
%o Rolth,

M 1a2: B4l £258 Yao) 2 ol
o Zolt}.

e [2004]19) AFAME 712 ol wF
UEdA 2§ goldlx, B goldx, 37zt
of A4 59 MNd @i}e AR en,
o] Ho] FAYEC] UAE Hd=E §54 ¢
A Ffstoof &g At »1\:} Ay, &

Q[2001]2 7HE=ANA FAse e e

z2A2ol 3T 4L34E Ao
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78]310 /\]/\al o =z A7}

A HIE F UL B9D
A AZE 5 ook 5}‘3}31 —7‘%‘5}%‘4

AfUAoldmAe A4 33 Bds
o] McNeil 5[2000]2 &2+ St AA A 45
2834 AFUACAR 3 dEL FJANA7 4
dHe asAdst dEA ZFAA A2 74
AE ATL T ook I FAUT. ol
AsA DA mrate stEAEoA HAR #
A71E 2A3 Folof 3tH, oY, P2EAME,
g 71 AH[A T 7Ee ATk ddn
*ﬂ“ﬁ}ﬁq o7 F[2005] FAHH B
< 7F P2P(Peer-to-Peer) & AR =H, o 7]
TES HolEY TR % vz oYz

T3 2EYA(storage) s FE T F+ Yt
Aidgnt. olg d7E EdE AFUAIA
A7 FEgsE AEAE T AEITFS H
o] & o] Fojd Ao g Y T gL
7HaE& AAs A

7Hd 1b-1: 9480 5248 ARFTRI 2
o] Fo] FAolth.

7Hd 1b2: frdA ol 245 ol & o] F
ojd Aot}

AFUA| A A o] o]} FHH 4
El}%-‘*}«] FA A Koufaris[2002]E A BEF
E 5 2509 "ol 1Fddy &
fﬂEoﬂ AR A FFE VA A9
TAS[2007]2 F3HE AEHY +8 A8
°h+ FEZH AR LAE g, 33E

P ARITRY 438U F YR IT ALY &
oL 1 I A3, AHF[2005]= =
THAOE o] 829 A2 FL&HA Hg
AT A HolAo] FREAYE YAJEY X
Aol Eo T3ty o] &AEL FAHH HEE
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Edell, 1997]. ©]83 =m & o
N2Eg o] &3l e o J%% Hzﬂ 4
o]] :Lz-l;ﬂ 0] Oﬂ‘cﬂ:% % _/l:
AEL WAAY e-Learning Al 2L o] §8}7
Hale= FA oA, 01%6}71 "Hed A9 2 o
xﬂoﬂ et FAA Qg JIXA fot o4
o AT EdE ﬂv\%ﬂ}ﬂfauﬁiﬂg} o] §-¥H o]
Aol EETE ARTH 2 Aol & o] Fo] 3

ALZ 7MY g3t 2L A S A4

7Hd 1c1 : o] f£Hol o] B&EE HuT Yy
7b & o] R4 Aot}

7Hd 1c2 : o] 8ol o] L2 HAo] B
o] Fojz Zlo|t}

e

EYS B4 BEH 4548se B9
AR J1E APBNE D5 rRED
489 FUEL FaEe A94E AT,
BAFY, oGS AN T, NP4 P
N7 §9 E3E AALTGE ATAD} ot

[Johnson, 1990; Gentilhomme, 1992]. Schonwetter

5[2002]= STl vA= dgadoz 8
#7el Aol wA9E AT, qge
nFYHE AAHOE FAE Bt A5
(organization)?} w429 Aol FYH TH
(expressiveness) ©. 2 A 93T}, o] 5L A=
o hE AARYel i tEALe Az

g AR ol Yl FEAEA HE
Aol B & 9IS w1 EF, u5e HFH
A e HAteE A gy

ojfe] ALZ EE wSPYEANL g3
AEAEE FHAL AR JgEY g
2e 7S AAEAT

Aol 34855 4

134 2 clF0ld Al

7Hd 2a-2 : A A o] FrES
ol & o] Foid 74011:}
7H 2b-1 : ALY do| FIMESE A
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STHAE st e, 194 =
A, 28 Al §-23F 9 EYA A, 304
2 FETA 9, 4adA e 74 g
A, 584 MEA 788 A2 A ]
@Al o]t} Puntambekar[2005]= &4

&2 3HAE AN =, AA, ool 1’401 Elgls
A, EA, F59 oA, AA, A2 T4
@A o]t} Garrison 5[2001] ¥H 2 EAs)4
H4S 49AE AdsAed, 1dAE A9
TS, 294 e BEU2EY, g7, FRud
9 A, 39AE on Y A FHEA, 47
A EAS A DA ot} Veerman and Veldihuis-
Diermanse[2001]= #HA A &A A F A o] A
A3 NEAHQ A H A dFEe] HAs
O FAsHe, o5 2 AR A4,
Wets}, Bob solth. 7197 #AZHANA AR
UA ol Fslet Bested] T, 47]-8[2004]
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I ARFHE §Yo U =& F
o2 Yehgt.

olde ATE Hesd ¥EA HaFge o
AHOZ 853, Zr GAEL AABAE 2
e 2S¢ F It o8 BEUE JRIFH R
o) R AL E Yo FAHU YFE v Ao

Z 718 dad 22 S HAsgT

fr W lo ro
PRI I

M3 ARTRT FHEE Yol @ o
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Kirschner[2004]= &&ZF 0|1 AHHoH F
M2 oo HYHoln A A
7b AdHojok Sty F38ACE o5 B2
H Ao A ujAe] AU {E3
Auo BA4E 1§, AFEHI A" AR
ANACMOAN 2F oA S&ERE B437] 9
A 159 d8H o] B, o] AY
3= TEA 727 Qolok dthe Aol F,
Y3 Faggol & o|RoANEE A YU3Y T
FEHE FINE F doe Aotk AW E, 2
F[200012 ARV en S GFaRE FAA
e 8 3t A7stAe, dEaNE =
ol 84 7hH WAz HEFTRY AR
7t FAALE Y% AoE YRt o]
ATE EUE Od 22 /HEE A%

M4 BYA HEAgel ABHYSE e
AE 437} $4E Aol
M 41 HRFRTE B o] Fojd4E =
2AE 457 49 Aol
M 42 Aol F o|Fold4E zud
E 437} 342 Aol

4.1 LA

o] ATE 1F ZRAHEE FYstn AF 4
2ote WHLE AA FHAA ol FARI] |
2ol gurs} 7hs (9 BdAd)el 51, 434
3 Y A¥AA FIHEE o|EHFI
oy, B4 A3 A - APH 9 AA
g AT A Hfelgtr & + JTA
A2, 2005].

IF Z2AEE 455 §¢ 74 2FA M8
A FE 7N (virtual product development: VPD)
3t 1o i FHOIAE TFH3 I AHAE
3 BIXNE ASHEE e, dAFY
Wit ALE dEste AoE YA 4
JEL 558 d Y Sol e o|dIFeE 7
AL, 187e 1F THEE T AEAES
Zgsi ANFTHE FEAI7) Hdte] 3480
2 7439 HRafaeli and Sudweeks, 1997]. 1
F TAHYEL C Uy SN 2" R 7E
HAA L) T HAE o] &5t Z2AHAEY
AY2AZ, ALEH 59 ATAEE F=HC
2 FYREF Jth Ase C e ‘HEA
Ve F7EkE 67 B FollA 23999 SEA

BEE BHUZLE 39T
4.2 BAMUH

B Ao Add dsed AdS 484
JA E3sAE=A HHstr] 93k SPSS 14.0%
o] &3] AEHE URAFE T AL B
Astdth A £4& 53 2459 ¢4HE &
A=37t Ads $4& 4oy 383 A3
FEZHE H7H817] Astd 81824 E AAIFH
B34S AFsdd d7EYe) 3 723 #
Ao AF}BA 2 AAFYI ZHAJFEE AF3
7] $13t4 LISREL 848 53] 72U AAEY
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4.3.1 ARUAOIMOHAN §A

o{n
1z
ox

+ g7oA ArUA D MAELE S
A4, olgHol o FEIAT. AA,
& Draft and Lengel[1984]¢] 19} v A
4 olge BEUE dglov, o5 37
=, e Ad, A, AHEdol 9] TRk
= me} WA &HE EFHIAAT. wlA
d ] &(media richness theory)2 {17+9] o]3
A+ e A 58, A2 GE )
EAEE S5T F e AY 54, AV184A
FWYHOT BRI FAE WA HE F 9

© WAY 58& Yn I} Draft and Lengel,

ﬁoiu

J?:L
e
2ot e oo B Hz do

O{r-l o

2

ot
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A, e HLol2E BEUZ HYsgE
BE 71EY AAS AEL A} 3

73011 E}E} A, B A T Ayl wAd
Z o] {Dimmick and Rothenbuhler, 1984; }
, 2000]. &, 22 Ao ot 22 vl
%J%Wh A& At B didHe &
A Y 71N 58702 Walgh oig) AR
WA Hede d7tste el el A3
A WAL 4 Slofor f‘flc}b Ao 2 Aosdit

AR, o] §HolA& Van Riel 5[2001], Mc-
Neil 5[2000]9] dT& Erﬂi AfUA A
Aol g ol &5 HY3A & 5 A3 o] &-HA
7} e AR Aoy

¢

rL

ﬂo r& o rI

4.3.2 us8e |4

2T nEAE A% 580z 4
sstgon, vA wiAel As Bz

3] 82007} 7|E97E EE[Collins and Berge,
199; Palloff and Pratt, 2001; ©1%1<;, 2003] AHo|
MG A aeate 488 v 7HA=
watged, AA, Aol grg W< st s
$HA L AYste 1A o (pedagogical func-
tion), A, AtolHEEF FEAY FHLE Y
AE A BAE FAGI Adste AYEH 98
(social function), M A, w4-8<5#HA& Fe s}
A Q3= o E(managerial function), YA, A}
ol FrHEAdA BRF Ve VT AT
(technical function)Z AE|sAch E Ao A
w2k A e elearning Al 2~8ol &9 gt
A dee Estd FUAAE 9 BEAR
o FHF AFAEE Bt LAy &
Ll -’FXW\ Aol e P52 g9 32
AT
1}91 QoiA P9je} HATY Gilles[2004]
# 91 E %Al (teacher control), HE(qu-
estions), ¥ ¥ (disciplines), ™} 7}(mediates), =
(encourage), #-#l(maintenance)®| 67} 7+H g
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meL

r1r
re
i

2 PEsdn. 254 $2ET #d8 fv)
Sol 5ATe HEe BAAYL, BARE,

ola)l g & AN, ANFARE SGAAZICHE
ATAINE )lﬁH]ohnson, 1990; Gentilhomme,
1992]. Schonwetter &[2002]< 38r5A Zoll w3
T 9%add 7ted suE usgHE F4s
Rqom, WA dojz, FAA EF(expre-
ssiveness) 2. 2 A 3IH ). o] e dAFE EM
8 °4:rl°ﬂ/ﬂ WA BHL 5—}4\‘1}%5’1191
233 A3 Meg s AL E

4.3.3 23y 43%E

4azg3 #Hst Gunawardena 5[1997]
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HFAY #47 25 AT A2 olojto
£ Al /3 ¥t} Veerman and Veldhuis-

Diermanse[2001]= A A2 A oA T 3=
332§E 3GAZ ANEAAS. AA, =& A
Hol ANEZHX dFAEL EEAFAA A4,
43, A3l o] &3 ololHolE EHst= 2R
AEE ANTH. EA, YHIER o]H Y o}o]

ol Bek FAAY 45 ARUAIA
o #olth A, BAEA G Gl ¥
e o v, 2

T8 AAE g

°

MASAH | fa4 | o3, AFEe A5 4

Tl AT

@

o WA E B3 o oko A
EELEEEEIE ] iﬂi;igf” e AR
THREN R AR F/FA Ve | e e e are) gu g | Dreft and Lengel[1984]
3= A% A5
AFYA
o 3 3 =2
o4 FAT AR Agrps | © A AR ASTTAS | [ vick and

A3 FasA ol &7t AE
AFEY Ao A#Aglol A
M54

Rothenbuhler[1984],
HH4 9 [2000]

o] | WA th o] §He] &
o]8dAe NUARE

o

o

o] &M=
o] §dzte] HAE

Van Riel $[2001], McNeil
Z[2000]

°

7HdE ol gl tE AAF

A3 A9EAs

. e-learning "]i\-% o] &3 AT Herz-Lazarowiz and
Ad | d AR % RFAE A o 7M4TSte) $AE @ w2 | Shachar[1990],
2539 TAE A8 ATAE Johnson[1990],
EX prp— Gentilhomme[1992],
4 SQERe] A2sy 2 : :‘;; J:‘C—;g—‘— Sc'honwetter +[2002],
d o Txw = Gilles[2004]

- A8 AYAE

o B9 2720 ha YREH

z2HAE 43
A 4=

—731_3_ HA B FRFHFAE | o FAY FA, Ao F A
5T e
< Gunawardena$[1997],
)\fiéﬁ% ° AFHE A2 A AAZE | Veerman and —(:_/[eldh71]1is-
e | ANE g7e Euz o | E EANERE Diermanse[2001]
4 Azg 9 EAfAAE | "J-&EI oAl & & F
- =T E9 o744 9 9AA
"]78]_‘1:-
Z2AES F3d A | o Z2AEE F3o FYUE | Keider[1984], Lyytinen
TYH FF YL 2F T o3| ol A= and Hirschheim[1987],

AdEde A4, A | - FAFREY YA

- WBA B ALY A=

Baccarini[1999],
ol dE [2004]
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VIS ATEE F5Ago] GAROR %3
dhn ARsge o AN B
AR $EAEL YA H5HEOZ
$3 ARFH, BHOE FEa Holar,
AN, ARFHE 01§ FHUE 2o AR

4.4.4 TEHE N3}

ZRAE QA3 3A ZRAE #e] 4 Hpro-
kdnmmgmmtwm%$432ﬂ5'4§%ﬂ
g 43 (product success)E TH
[Baccarini, 1999]. ZEAHE M= EHS

mgtl

olr,].
R =S

- 1.03 15.85
54 - 0.972 0.946
rich4 1.02 16.60
ABUA ] flex1 0.70 10.28
e}
Truﬂ A b a8 flex2 0.81 10.96 0.944 0.857
flex3 042 5.04
o] easy? 0.81 12.81
ol A 0.963 0.929
d ol A easy3 0.96 12.81
supp3 0.64 9.18
A4 supp4 0.75 15.24 0.966 0.906
e supp> 0.82 15.26
4 exprl 0.78 1117
=¥ expr2 1.02 15,50 0.971 0.919
expr3 0.79 13.57
sharl 0.82 12.11
AR
za shar3 0.78 13.04 0.964 0.899
[¢]
shar5 0.71 10.74
Rk
A nego2 0.79 13.49
_ nego3 0.68 10.77
Y 8 0.976 0.910
nego4 0.80 13.38
nego5 0.83 14.18
proj3 0.76 1053
proj4 0.79 12.07
Z2AE A3t proj5 0.81 12.29 0.978 0.899
proj 0.81 12.09
proj7 0.78 10.80
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™

Hajoll ojxle e

FIA g, AZL

AE 74 (process)ol FHE
= NdoeEn F

2 F2 29X 58 43
I AEEA FIHUE
W T2AE &2 o
Aot g =24
g 5% AT A2EA HRA2HY FH)
279 S EUHolE 9, 2004]. Atkinson[1999]&
H| %3 Pinto and Slevin[1988], Wateridge[1995],
Baccarini[1999]= ITZEAE H7}l7)E EojA
IT Z2AEQ A5 B A A7 vl g, Az
E4 59 AEHY ZEZAE 4o m2AE
HFAE2Ed U HrA FRA2E ZAA 9
FA0 g B, FRA2E ALEA Eﬂf‘} A
3 IT Z2AHEY 43 5 wA Sdoz £
3ttt Karlson and Gottschalk[2003]-& Atkmson
[1999]#% Karlson and Gottschalk[2002] €79l A
AANEIT Z2AE Ao Hrhr|&e F386Ho
Z2ZHE A (project performance) TZAHE
Z (project outcome), Al 28 T (systems im-
plementation), AH-82 & ¢|(benefits for the cli-
ent Organization), ©]31 FARt9] & 2] (benefits
for stakeholders)& IT ZZAHE A3} N EE A
At Rt

2 Z2AE B3 A7
Aol 273¢ Ba), W
¢ g 224s 29

ox

wooplz UBAE YAHHE HES A

gmn
BEFS
olgel Mol U@ 243 oo BA A

TE Q%3ld <E 1>3 2o}

V. d32=
5.1 3828 A3

2 479 A7+ R2¥ & AF37] A3t Ande-
rson and Gerbing[1992]7} A1 ¢tet 29A AW

(two-step approach)& &3} o™, SHRY

G ANIEE HAET A3 <E 2>9 Zo] Ad A
F 29 JAEAFZ] gt 974 Adal

(

IAEE AZASF 06HT I, FFENFEL
AZA S 058 =4 Uit dgo 2 &4
o 84S AFs7 A% Ad ©§2A
% et 34 (convergence validity)? FHHEIT
(discreminant validity)& AF3t A=, AA, I

2

ox o

FTEHIA S A Fo] 0.601401HA FA
FAHLE froditd AFEFAol Yo &
% i<t [Anderson and Gerbing, 1988], <3 2>
9 o] 2AHAF] 042~1.032 EPFL ¢t

olde d7E EUE B dFME ZEA
E XRE 1§ Z2AE ALY S E319 3
Ardsye ¢4 2 18 FAYEFHY 14U

@e 504-166002 Ueht AFHFHel Yk
A2 Vet
EA, BEGGHL Fold FAWSE 219l

THA@1)

#4942 0.857 0.60 1.00

o] & ] 4 (3) 0.929 0.39 0.59 1.00

7 ¢(4) 0.906 0.29 0.39 0.46 1.00

EH(5) 0.919 0.26 0.28 0.26 0.26 1.00

ABF1(6) 0.899 0.43 0.29 0.36 0.50 0.50 1.00

H2(7) 0.910 0.38 0.28 0.44 0.51 0.56 0.82 1.00
Z2AE 43HS) 0.899 0.34 0.25 0.30 0.46 0.49 0.49 0.62 1.00
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<E 4> Fx2H9

HaE x4

Brt7& - >09! <01} <005 <30 >08| 0609 |>09|2>09]|>09

A4 (0%?'%452) 0.89 | 0.06 0.04 156 | 086 0.79 094 | 097 | 098
FHABAZ Hrgt B AFNME T 7pAw w& A 0672 UEh HAFEAFE gl B
Mo WHEFA S Yrsged, $A 38 © WA AEHRTD A3sta glonz
+FZ(AVE)gol 7}1”‘5 Lt ABAT] AF% HHEG Aol Qe 740% ettt £4, 71
= A3ste A9 A RE AEsE S, e ARAT 7 E AEFTR A 2 AR
L2 FAAHTE 1ol E%lsm 7Hd (¢ = 1.0) AF082) +2 x EFL ‘}(0.04)7} 247+ 0.9, 0.74
< 717ete A9 932 BEsie ol &, Z 10| o EE $EEFdo] gl & 4 9t

95% A 72l A (- BA #) +2 x BEFL2H7}
120}

WE 4 AuAT AFRE A3se Xl-‘zl o 2 979 F2RE g AAF A=
FE OAdE Aoz BHEAS AEsy] & A3 AT <F 9 2o| Pp, df) = 372.84
Al <Z 3>ellA 7hg & FRBAI YE 2 (0.00, 252), GFI = 0.89, RMSEA = 0.04, RMR =
FEAN AZEBS 2 FBAS 0828 A 0.05, NNFI = 0.97, CFI = 0.98, PNFI = 0.79% 1}

3. . p < 0.05.
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ARUAOI Mol S4T DAL SMol HHY ASxEN =2ME Yo 0|x|= S

Bt GFI gto] 0.9 mlA A& R3ht 0.9 u¢ of HlAe S BAT AF <E 5>9 2o,
7ASH, ol & AT UmMA AFE0 ARA HA, FRAT FY3 Fuzee] BA &
FE BE AIEz B A7 2Ry L 7 3 71 1a1(F 54 — ART )Y AEZAF(-
gttty Agd 4 U 7t 033(355) 22 YEtY /M4 1a-12 AEYH

7H74 %2 93] LISREL 8547} AH45 12 Ao, 71 1a2FHA — )Y BEAF(-
2434E A8 ML(Maximum Likelihood)& e 0020192 YERY 7H 1a2& 714
AHgstEt. 45349 <a3 29 <E 5>9 2 thools FHuUY A8E THF B ¢ A

ol 313709 A2sked AL > WY, BF HE /5 S B4 1FTHLERY A
Mo WY, HEH > ARFR, FQ4 > ¥y, AFRIE F8TALE 9hze ¥ EANA
ol gHlY — ANFNE AYL SAAY > & HE U AWACE YL A YEDE 4

KN

AESH, BE > AEITH, £ - Y, TH & ¢ F Ak 28U <& 5>olA & F R0

4 > AERFF, o8N - Y, ARFTH  FRAN A @ BHEFAS BEAFER)

- 34, ARZH > ZEAE A, 4 > =T 7} 0233.24)2 Yl b FRALE Y4 1A
ZAE A43e A2t FAACR FAF Ao Aog & Foe AL ¢ 5 U

Z veigd. A, +983% 94 d3FEde] A

@3 M8 1b-1(FEA — BEEF), 7HE 1b-2

5.2.1 HRUAOIMIiX £A (94 — e A=A A4 4)17(132)

.09(-0. 2)§ ‘JrE}HL ol }’“ & EF 71453

Hla-1 | %4 — ARZH + | 033 | 355 033 | 355" | AY
Hla-2 | 384 — 84 + (002|019 | 023 | 3247 | 024 | 281" | 1%
Hib-1 | /94 — HARZH + | -017 | -1.32 017 | 132 | 718
Hib-2 | #94 — @4 + | -009| -08 |-011{ -131 | -020 | -1.68 | 71z
Hicl | o|8¥old —» ARZH + | 015 | 149 015 | 149 | 712
Hlc2 | o]8¥HA — ¥4 + (019 | 2337|010 | 147 | 029 | 311" | Ad
H2a-1 | A¥Y - ARZH + [ 023 | 2247 023 | 224" | AH
H2a-2 | A9Y — 84 + [ 000 |-004| 015|213 | 015 | 160 | 7%
H2b-1 | Ed — ARIFH + | 030 | 3.227 030 | 3227 | A=
H2b-2 | B3 — ¥4 + 019 | 2387 | 020 | 3.02" | 040 | 448 | A9
H3-1 | AEFTH — 84 + | 067 | 656 067 | 656 | A=
H4-1 | RAEZH — Z2AE 47 + 035 (219" | 024 | 2257 | 059 | 579" | A
H42 | @4 — Z=2AE Y3} + 035 | 2277 | 035 | 2277 | A

F) " p <005 - AEYS.

96 AYFHsSHP H18AH M4



FIRUAHOI Ml ST meHe S4o| ¢

B WA GRE WA E A A
E7bestn, AFE S 5ol BBglol o) 47t%
SHARE ol i Y & #
H BAoBE o 54L& IFTA %
By @dde 9%E #4 degds A
< St
AR, ol gol gt Hel A 43agste 3
of #3 7Hd 1e-1(o] &HOAH — HRF )Y 7
EAFEF)7E 0151492 Jehg 744 1e-1e
7145 A o, THE1e2(0 $- ol — Hah e A
EAF )7 019233) 2 YeEh} 7HE 1e2% A)
HE At o] elearning Al 283} w2 A &= &}
s2bg0] ol &3ty Mt a, o] 4 A X} el
& ol gste] FA¢g BHsd IF TAY
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24899 &, ?‘ﬂ(ﬁ} % Ll RFABE
FTHEA AFste AxE 15TAHYER AR
THE 3t %%‘8}11‘1 IF THEdsEn 4
FHE 93E 283 dAde FAHAA 9
gL FAE G Aoz velyd 18 Y
WA BHELE AFHEY <F 559 7o)

g - AREf)d 7Hd 228 - dhe A
A ()7 2424 7 0.30(3.22), 019( 38)F U}
Bl 7H 2b-13 JHA 2b2v EF JdEE i
ol weAe sty AAY dHe X
o] OAFTAHEd AT e 5y
ks A7t e e EH

5.2.3 g8y M3AE
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