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A Study on the Structural Equation Modeling of Smart Education
between Fisheries Marine and General High School Students

Gyun HEOY - JeongMo GOO

(YPukyong National University * Jinju National University of Education)

Abstract

The purpose of this study is to explore affecting factors on smart learning and to find out the
structural relationship among smart learning related variables. For this, subjects are 2,670 students who are
general high school and fisheries marine related high school. We analyze data using structural equational
modeling, mean difference test, latent mean different test, and multi-group structural equation modeling.

The results of this study are as follows: First, we find the overall structural model based on
Technology Acceptance Model with external variables. Second, there are significant mean differences in
‘Using Smart Media for Learning’, ‘Learning Ability’, ‘Operating Ability’, and ‘Application Ability’.
Third, there are significant mean differences in the path to ‘Usefulness’ and ‘Using Smart Media for
Learning’. Based on the results, we discussed the implications of smart education in the field of fisheries
marine education.
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Bentler, 1999; Hong, 2000)< 2H-&-3tolch A 7t
HwE A= i Akol(mean  difference) 2,
A 2ol (latent mean  difference)w2], thth
T-ZW42] ¥ (multi-group structural equation
modeling) 41& AL dloly Az 34
A w4 dlo]E(missing data)e]l th3l 7]EF S
= FIML(Full Information Maximum Likelihood)%
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<Table 1> Confirmative Factor Analysis and
Reliability
Factor Loading
Latent Variables MeaSL'Jrement Unconditional Cronbach
Variables A SE. Alpha
estimation
Usmg Smart ul 1.000 -
ia_for 759
Learning u2 1.042" .086
ufl 1.000 -
uf2 1.107" .025
Usefulness o 149~ 005 .906
uf4 1.123™ .025
eul 1.012" .016
eu2 1.039" .016
Ease of Use o L0z o7 932
eu4 1.000 -
intl 1.000 -
Intention int2 1.104™ 019 932
int3 986" .019
LA lal 1.210 .036
(Learning la2 1.234™ .037 812
Ability) la3 1.000 -
oal 974 .020
OA. 0a2 1.027* 018
(Operating 915
Ability) 0a3 1.050" 018
oa4 1.000 -
aal 1.000 -
AA aa2 1.142" .028
(Application aa3 1.153™ .027 .903
Ability) aad L.115™ .028
aa5 1.105" .028
aat] 1.233 .029
PA aat2 1.247 .028
(Positive aat3 987" .028 .896
Attitude) aatd 1.016™ .029
aat5 1.000 -
Wp<.0()1
V. & 3}
1, EoIN QoA of AlzlN 24 AT}

WA, AL A5 <Table 153 2o] 91
AARAE, 84, §o14, A§E, AvtEw
% AH 5o RE PAUAEY ZPusEol

7 oo yeht AFEEe o7 ddait
theros 1y o
SAWAJNEE o5 3
CFI .937 TLI .922 RMSEA .065(.063-.067)% 2]
T 7] Fakshs Ao® vErd

Fald dFetgst ik S BEE ddl
2 JREYS 4 A3 [Fig 2] 9 <Table
2>¢} #At}
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[Fig. 2] Structural Equation Modeling of Using
Smart Media for Learning

4 A3 g5EA 20E ws vlo] @
golNE AnsE4gngel rz 489
FAg 5 Yotk ATEGANE JRIE5E
BYE $AE 9% WS 748 Ang A
ek F0) Q= AS AnE mg9 fg
e svtERgvtel B8] ARHOE fo
B Qe Fr AoR Uht v golge A}

- 2015 -



oo gJaiA AR JFE F= Ao
LHERst

AVEE W&o goliol= 9]
g AvtE mto] ZHHA &
&35 H(LA), ArtEHTH
vtEv|Ho] &89 g4 AdEPA)e] A4
Fe A= Aoz Yehgth s, AvfER
9 F84olE  AntERTEEsHLA) T
A4 S vAe Aor yeyt A4
Q1 W <Table 2>°|A] &1E 4= Qlth

<Table 2> Result of Structural Equational Modeling

Path Est. Stags‘if“d SE. | cR | p
AA— Ease_of Use -006 | -.005 | 089 | -.065 | .948
LA— Ease of Use | 527 | 404 | .056 | 9.414 | #*+
OA— Easc of Use | -318 | -299 | 065 | -4.915 | ***
PA— Ease of Use | 575 | 454 | .078 | 7412 | ***
AA— Usefulness | .033 | .032 | 058 | .569 | .569
LA— Usefulness 112 .098 .037 | 3.069 *ok
OA— Usefulness | .053 | .057 | 042 | 1247 | 212
[Base of Use 642 | 720 | 020 | 32317 | wex
PA— Usefulness -.006 -.005 051 -117 | 907
Usefulness— Intention | .156 131 .035 | 4475 Hokok
Base_of_tlse 700 | 668 | 032 |21.706 | **
Uselfft'gp_tilf):;ning 196 | 187 | 043 | 4570 | e
Usgsgf‘r”‘if;r;ng 218 | 175 | 056 | 3.885 | *x
Base_of UseUse for | _g73 | 067 | 059 | -1.251 | 211
earning

CFI=.935, TLI=.921, RMSEA=.065(.064-.067)

ok

p<.001,"p<.01,

A #2}o](latent mean difference)S 2]t @L}
+ <Table 3> v} #AAF Ftafo] A%
FAF T 2kols FolA A2 vlszst AnE

veblith Evle ARES AntEn S| ofsh
T84, &olA, AHEOE, AntE wH o] FA
2 &g gl oM e Tt Ay o
WM ES AFol7t Il wiRk, 2R sk 2ol 7t
Uehd 302 AnkE wnefe] WS A &-8(Using
Smart Media for Learning)’©|3lth 7 ol X
ntEv|Ho| &5, ZAsE, P& A

ol Aot 9

Aoz tepde.

<Table 3> The Analysis of Mean Difference and
Latent Mean Difference

Mean Difference Lat'em Mean
. Difference
Variables -
M(SD) of | M(SD) of ¢ estimate
Fisheries General (S.E)
Using Smart 2.48 2.92 - *
Media for 9.933xx+| 43
Learning (1.01) (1.09) (:043)
3.51 3.54 -.030
ful .
Usefulness (.90) (84) 767 (034)
3.52 3.47 .049
Ease of Use (92) (89) -1.261 (038)
. 3.34 3.36 -.020
I 4
ntention (1.01) (94) 56 (042)
LA(L_ee_lrmng 3.77 3.88 3209 -.076%*
Ability) (.82) (.82) (.030)
OA(OP(?ratlng 4.02 4.10 2.269% -.079%
Ability) (.84) (.84) (.036)
AA(Ap'p.lication 3.87 3.97 2 853 _.081°%*
Ability) (.82) (.83) (.032)
PA(Positive 3.77 3.81 1134 -.038
Attitude) (.80) (.79) ’ (.030)
Tp<.001,"p<.01,"p<.05
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$1 HHERE e AleE YERth ol
<Table 4>°] AAE FHYF A= o=
(p-value)s T3l &g & it} 18|y AntE
WFE wHH G FoF FFe vA= W
AE=o] YehhA] dskth FalYd Ay e
AntEvH o] FEsHy FAZ Adgo] ZHz
683(p=.000)¢} .486(p=.000)C.% ~AmlEHN|T]o] &
ol del AFACRE fFost YIS WA= Aow
ettt SHAIRE f8AdCle AntEn| o] &8

9, 2A5E, d4EE 9 WSS .090(p=471),
-.025(p=.780), .145(p=075)2 ZAHIGEFES v|x]A
_“

%t RO ehdeh chi

746(p=00)2] fHolF FF= Fo ArpEN|Ho]
458 n FHA 2ol AR {84
FFE = F UeS FIT 5 ATk

=4, It B9 TR By A9
2004 BHel A A 2Ee] ladA s}
FoE oA dXEHeltt o] <Table 2>2

Tl <Table 4>2] AWHF SAYE2 {5 H]
wE 1 & Qlvk dRiEdEe] AntE
ujtjo] g folAe B85 (527, 484), =7
TE(-318, -381), &L (575, .595)°] <
% p=001 oA 7 fakdth f8d =
2nfEn|to]  F8-5E(112, .143)°0] #%
p=.001 =X Fakdth F873(.700, .689)7%
&o]4(156, .179)0] ARE-o ol mA= P AL
(196, 247)9F FEA (218, 252)0] ARIE
DS wAE JFS BT FE p=.001
FEollA freolskaitt

AR, 24 BAlA Fad Ay =R
HISH = Alo] 8] ztol= g-o]ido] {840l w
= 5572 AvtE wjrjo] ARge] gk
Xz BIQIE Abolell A F= YEbsth o=
<Table 4>5 &3] &g 4+ U}

TFAACRE golo] F84 F= JF
oA =3.011 (p<.01)&] fre]gh zfo]7b vpebyk o,
AREO) 7t BHEEA AnfEN|To] AR F=
FEHA NN 2.666(p<.01)2] {7 2Fo]7F LiER

[e)
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L

mloﬂm
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El
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e HHelol F2x=ahA|

A

o
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stk 1 slelm 843 oldo] shEA
PlE nltjo] Al T dBRANAE 27t

1.951(p<.10)3} -1.975(p<.05)2] x}o|7} LFERT)

<Table 4> Result of Multi-Group Structural
Equational Modeling

Fisheries General
Path Z
Est. p Est. p

AA— Ease of Use | -.070 | 701 | .027 | .793 | .463

LA— Ease of Use .683 | .000 | .484 | .000 -1.389

OA— Ease _of Use -.174 | .141 | -381 | .000 -1.469

PA— Ease of Use 486 | .000 | .595 | .000 .643

AA— Usefulness .090 | 471 | .018 782 -.507
LA— Usefulness -.025 | 780 | .143 .000 1.7337
OA— Usefulness 145 | 075 | 018 716 -1.328
Ease of Use =
' Usefulness 746 | .000 | .607 .000 | -3.011
PA— Usefulness -128 | 198 | .042 479 1.468
Usefulness— Intention | .744 | .000 | .689 | .000 -.690
Ease_of Use
= Intention 091 | 209 | .179 .000 1.061
Intention— o
Use_for Learning .026 | .685 | 247 | .000 | 2.666
Uscfulness— 025 | 795 | 252 | 000 | 1.9517
Use_for_Learning
Ease_of Use™>Use for | 146 | 164 | 102 | 137 | -1.975"

Learning

CFI=.937 TLI=.916 RMSEA=.048

“p<.01,"p<.05,7p<.10,

- 2017 -



t}. R 7585 (Davis, 1989)> thoksl o1t
Aol ofal HEHa Wy gl egEo] o &
ofef] A8 4l whH o] ST Venkatesch & David,
2000; Hsu & Lin, 2008; Heo, 2008). 7] 15
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