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Abstract

The nature, i.e. interdisciplinary, of information security usually impedes students’
attempt on learning information security courses. It is, therefore, important to
integrate new types of learning methods into traditional information security courses
for enhancing teaching quality and students’ interests. In this project, we would like to
investigate the influence of integrating WarGame-based teaching into traditional
information security courses. Two hypotheses are conducted, such as (a) can
WarGame-based teaching significantly enhance the students’ learning interests,
efficiency and outcomes and (b) is the combination of WarGame-based teaching and
traditional class teaching able to significantly enhance the students’ learning interests,
efficiency and outcomes. This research uses the extended unified theory of acceptance
and use of technology (UTAUT2) to explore the factors that influence learning
effectiveness and satisfaction, as well as the intention to adoption and
recommendation on using wargame practical teaching. The study collects 133
samples through online questionnaires. Results show that performance expectancy,
effort expectancy and hedonic motivation all positively significant influence learning
effectiveness and intention to adoption, which further positively significant influence
learning satisfaction and intention to recommendation. Additionally, the innovation of
wargame practical teaching make positively significant on intention to adopted and
recommend.

Key words: Information Security, WarGame, Learning Interests, Efficiency and
Outcomes, UTAUT?2
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FENT0 AT FTEAR

R HER Y 4 A Reho & (EE, a=.900)> & ;74§ 6 427 cha & (a=.860~.901)
FENT0 AT FTER

TG 3 E6 o E(HM, a=.864) @245 A o & (x
—.740~889) % .70 2 7 BT B A o

BF S 7 5 L Bha (Bl 0=.920) & %7 H 5 4T (o & (a=.896~.921)

%
LR 4 Y oS tha (LE, a=.910)> 2 3% 35 4097 cho iE (a=.852~.927)
=+

o

342 =7 f#m BIR KRR 2 R A T A

@ 1Py VR o i
N ok 556 - AT LR 2 RS A S 814 864
§FHAM AT 3 4
IN2, Wargame #c5 % & ‘&L“ fﬁ_%ﬁ‘mf‘;%:@ AR " 815
‘“gﬁﬁﬁfﬁ?i%ﬁ‘”“ Fde o
piar INSBA SR L8 o A F - B RATE 881
ﬂ"l? ipﬂ(ﬁi‘h;}i,{ﬁm& o
INGFEHE %35 AR R AT S X 27§ 860
\ TR A Ao
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PEL. %-4: Wargame A% > 7 B30 B A A Fw % > 953 .960
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PE2. %+ Wargame A% > 7 B4 30 4r A A F % > 955
Bmagy .
PE3.%-4: Wargame #k4% > # 5 AR g0 Fx 961
Pt o
PE4. %4 Wargame A% > & & iy i @pF P 3 4 4 & 956
o PR RTLE
SE BT g EFL - s o s
PES. % 4¢ Wargame AR GEA LT NE 2 g nF 049
33 J:gﬁg % L o
PE6.%+4r Wargame #A4% > A A F % > Fjeng 950
R RLE
PE7.%-4c Wargame A% > & A% > Leng 956
sés i»ﬁ ";‘:-r o
PE8. %+4c Wargame A% 5 B430 % 2 A 00 {5 B .952
LR R H T E DR AL o
EEL. 45 %k AT L fR Wargame HAzY o F - 868 900
BREEMF TSk -
EE2. ##2% k3l & Wargame #4x® » &% & - B .860
g e e
4 4 EE3. *:i‘ir;k Ko A ¥ Wargame Az d = A 7] .869
I
EE4. 22 k> 8 Y Wargame #HAz® #ricehp 74 901
b ho
EES5. ,ﬂu\ k3o Wargame k¥ B4 Hdrdk Bmenivas it 889
rJ| ﬂ'\/p B}ﬁ'; 'EE{” °
HMZ1.5¢ & %4 Wargame &5 & pF R 31 (%5 48 o 740 864
L HM2.2 2% & Wargame & & &8¢ »&% - BR =+ 0
Ly PR o 775
HM3.Wargame 5 =& M+ F k- 2R PR
Mo .889
BIL. &r%«? g o A g 24 Wargame 5 7% 920
921
BI2 % K B R oo A G HOE TR F S
Wargame E S ) .896
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KE L o .896
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T 1258 o E  aiE
LEL.id it = Wargame # 5 j& # » 2 3 % % 5 ¥ 910
21 (TH A AR R Sl .852
LE 2.:8 i ¢ == Wargame %5 & # » V5 3% Fjivag
3 gk AEEE G P RaRA .864
5
T LE3.ad 4Bt = Wargame ¥ E £ 0 A 4o R B
I F R - 877
LE 4 A =0 Wargame &8 B a8 ¥ iF 2R T ok
e 927
SALA ¢ da g H 5 4 44 Wargame A% o .929 940
VAN ajuc Wargame 3#5A% #_I FEerd-z_o .928
A A SA3.A ¥ Wargame Az (7 AR IR o .923
SA4. 3\ ¥+ Wargame Az ® iR FlE & o 927
SAL. 88 k- Wargame A4 AR ISR o 924

B A A2V e R LR B R 2 KN S AT LB R A R
MR R 2R 2 B AT R - RP LT RA

=~ TR A (Validity)

AT U BRFE M FE 4 47 (confirmatory factor analysis, CFA) & i& 7 & H &
BRI LR AT LG TROTRE R BPITR « ALY B SRR
RITE A 2R AT o3RRI RIS B G CROTR B R YR o A W AE
4o

(- ) Jeaoreh

TRt RS BEEFE AR (L) & Tio% 3 gk >3 (average of
variance extracted, AVE) 2 ‘e & iZ & (composite reliability, CR)i& {7 3= - i yxHair
et al. (2010)4 4! - FE M FZ f 2 & <3500 2T HE R EI T EL T
g 2 B F 4 enfafg 4 o Fornell and Larcker (1981)4; & » & iﬂzaﬁi £ o

(AVE) 2 0361 chfe s 28 > @ 2 & 2 B(CR)EB .60 FE =i
‘A& 5T B 5 BEIE JTacdt AP &"q‘),“@ﬁvﬁéa o HATR A #‘ri.f%% FRACT L

RIATHE® 2 L AT T % f 47 £ (A=.575~.939) » # ¢ IN3(A=.575)% IN4(L
=.619) -] *2.70 » F]gt A vk o FIfE 2 5 er 2 AR T FlE b FEM
=.829~.939>.50): T 5% R #c 5 >~ (AVE=.784>.36 )> = & 7 & (CR=.916>.60) *
T RIATEDR S AL T HE o

RETA AR 2 LM PTF R fF 8 (M=.771~.944>50) F 30 % & H 5 P~
2 (AVE=.760>36) - 2 & 2 & (CR=.905>.60) - % 7 % »c# Mk % 4838 fc
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p?*%ﬁﬁ%ﬁ&r{jﬁﬂqéémg(k .690~.881) » H ¢ EE3(L=.690)
PT00 B A g o p g 2 8 er iR 2 AR B R £ (L=.742~.881>.50) -
Tia% R #EPE (AVE=707>36) > 22 & (CR=906>60) » #7% 4 £
m%?%%ﬁﬁ%%&ﬁao

BE8 G 2 L A0E T E f FE (L=.685~.918) » # ¥ HM3(L=.685)

P70 B A R e Btk 2 (5 R 2 ﬁi%'”ﬂ%éxm(x .891~.904>.50) >
Tio B 58 (AVE=.808>36) » 24 & (CR=.894>60) » %7 % &#
R L ATIT T RO HE G o

AT RBIHG 2 LA FE (M=.732~910>50) - Tio% 8 ik
¥58 (AVE=.676>36) > 24 & (CR=.898>60) *» %7 {7 5 & Bl X35
B AR e o

B Y xS e 2 EAEnTF f R (A=.735~919>50) > Tio% B ¥k
¥ (AVE=734>36) > 2 £ 2R (CR=.916>60) » % 7 & ¥ »c&k i’ ¥ 35
FACROT S o

Ra R ANES 2 LT R f FE (L=.825~914>50) > Tio% By
8 (AVE=760>.36) > 2& & (CR=.941>60) » % 7% & & <k % 3078 1z
AT G o

TRAF TG O B ot R A% 0 A B ERAT £4-3 .

ALK R WG 2 & 48 0 f FE (L=.480~.952) > # ¥ IR1(A=.480)
PART0 F A IR e Rk 2 15 4T 2 AR 1 Bk JF £ (A=.921~.953>.50) -
Tia P s8¢ (AVE=.886>.36) » =& & (CR=.959>60) & 4 7 % 4
ekt L ATIE JT RO G o

1.4-3 JTEoTR A 1 4

EEE = B i o £ =

A 0 MEEFE O taves T em e
IN1 0.885

AT IN2 0.939 784 916 907
IN5 0.829
PE1 0.875
PE2 0.842
PE3 0.771
o 3 PE4 0.847

i IR PES 0938 .760 905 .960
PE6 0.944
PE7 0.841
PE8 0.905
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i TIag R s w 53R
e iEEEB1 ﬂi isg & AV (e -
¥4 4m EE% 83% 707 1906 901
EES5 0.742
3 S m; 8'88}1 808 894 839
BI1 0.732
BI2 0.887
RN 3:2 ggég 676 898 920
BI5 0.765
BI6 0.766
LE1 0.013
o LE2 0.919
By LE2 0.5 734 916 910
LE4 0.735
IR2 0.949
BE L IR3 0.953 836 959 958
IR4 0.021
SAT 0.825
SA2 0.834
SR SA3 0.011 760 941 940
SAA 0.871
SAS 0.014

#x : IN=innovation, PE=performance expectancy, EE=effort expectancy, SI= social influence, FC=

facilitating conditions, HM=hedonic motivation, Bl=behavioral intention, LE= learning effectiveness,

SA=satisfaction, IR=Intention to recommend
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T IO R K EPE 2 T3 (AVEE = 2) (Fornell & Larcker, 1981) - .

T WP R
R ypHairetal. (2010)#& 91 » % - B g HT IR FPE 2 T2 13 (AVE
T R H e e ondp b il 22 ARG B ondp B i v E - B A

s 4k 2L

.:_}_‘.vb E3

AT E O AL R h TR R EE P 2 T2 (AVEL 2 1) g A
B RS Fentp b Gl ¥ F - BHEG iR B ik ] 0 E - BiEG T a% R
BEPE2Z TSR (AVEL 2 {) o d Ptk v i L s B LG LF%
w] 2% % (Fornell & Larcker, 1981; Hair et al., 2010) o ##-& H o B 2 % B2k & 47

B 4eT 444

44 ARG AR M hEcEL

o IN PE EE HM Bl LE SA IR
IN .885

PE | .724** | 872

EE | .650** | .751** | .841

HM | .692** | .762** | .668** | .899

Bl | .795** | .696** | .716** | .700** | .822

LE | .749%* | .840** | .766** | .718** | .777** | .856

SA | .608** | .777** | .627** | .725** | 591** | .685** | .872

IR | .593** | .580** | .535** | .658** | .643** | .622** | .601** | .941

L () HELTOFEIHEIFEL T3 (AVEEX 7)) » 24
I SR SRS S TR E
W2IVABEEF-KELO0L B (FE) CAAMEETE -
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N

* g R Amos 24.0 & B iE T 5%

(structural equation model, SEM ) #+5= 3 %

Wk o g it A N

- ~ BRI fE R %

4’{1‘]’ N L

KRB FE 417 (CFA) iRl

R
/L}F

A%ﬂfr,pi

B AL A

wMFE A~ 47 (CFA) & "'ﬁ-_ A2 R
7t f#ﬂi 7 A ﬁDS‘E B et B ji’;:,gfy%“‘.m

HERCAI AR R Y S
:GFI=.885=.80~RMSEA=.064 = .08~ AGFI=.816=.80~SRMR=.043 = .05 ~

NFI=.931=.80~RFI=.902=.90~CFI=.974=.90~ IF1=.995 = .90 ~ NNFI[=.963= .90 -

PNFI=.651=.50 - PGFI=.554=.50 ~ + = i (¥2)/df=1.549<3.33 o = it #7118 ¥ 2 it
FEE PR Pl A Y FHEAS - B AF R -
BEAEREA S % AT RARER GRS ITEE ERAeT £4-50
24-5 WA RGHREFHEE £
R R e
=
. . Bentler, 1983
Aeif B da =.90 ’
- Hu & Bentler, 1999
G(Fqlo)odness of fit index, %0 Doll Xia. and Torkzadeh, 885
= 1994
Browen & Mels (1990)
McDonald & Ho, 2002
@ ke ey <.05 (Szcgggacker & Lomax
% (root mean square error of Steiger (1989) .064
E_;Tg approximation, RMSEA ) <.06 Huand Bentler, 1999
;k <.08 McDonald & Ho, 2002
Jf;; <1 Browne & Cudeck (1993)
TOAR L RW Rt ~ gp Bentler, 1983
( adiusted-aoodness-of-fit = Hu & Bentler, 1999 .816
index, AGFI) =.80 MacCallum and Hong,1997
Standardized RMRi%# i+ 15 <.08 Hu & Bentler, 1999
iR A 4
(Standardized root mean =<.05 Joreskog & Sérbom (1989) 043

square residual, SRMR)
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145 HARERBHREEHEE L (F)

=R o i
i =4
=.95 Hu & Bentler (1999)
£ o s . =.90 Bnetler & Bonett (1980)
b il B da ik
e Schumacker & Lomax, 931
( normed-fit index, NFI ) ~ 80 2004
o Ullman, 2001
m AP Aedn iR =.95 Hu & Bentler (1999) 902
;ﬁ ( Relative fit index, RFI) =>.90 Bollen (1989) '
g SR RRE Bentler (1995)
#;EZ C(Fcllg)mparatlve fit index, =.90 Hu & Bentler (1999) 974
¥ NETEnE ~ gy EEE (2001 -
(Incremental fitindex ,IFI) = F 342 (2007) )
LR e i feda iR >.95 Hu and Bentler, 1999
N(I\II\IFOIn) normed fit index, =.90 Bnetler & Bonett, 1980 963
i ST i fedn
( Parsimonious normed fit =.50 Breivik & Olsson (2001) .651
index, PNFI) )
. s M iE Aedn Mulaik, James, Altine,
'ﬁ‘g ( Parsimonious goodness of  =.50 Bennett, Lind, & Stilwell .554
. fit index, PGFI) (1989)
@ =2 Ullman (2001 )
I Mclver (1981)
i <  Kline (2005)
T4 3 E(R)/df 3.33  Hair, Tatham, Anderson, & 1.549
Black (1998)
<5 Schumacker & Lomax

(2004)
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oo RS A

(=)
AP R M
equation model, SEM ) % % » 54 B & % 2.

FERE BRI g B e T

—‘—‘J_,Q.

-/LJF

¥ %> 4 * AMOS 22.0:& {7 4= 4283 (structural
: GFI=.907=.80 - RMSEA=.024

=.05 ~ AGFI=.865=.80 - SRMR=.043=.05 ~ NFI=.936=.90 ~ RFI=.917=.995 ~
CFI=.97=.90~1FI=.995=.90~NNFI=.994 = .90~PNFI=.722 = .50~PGF|=.626 = .50 ~

+ 2 B (y2)/df=1.077=2- ;i;f% F A 2 B E R P AR AptR e BT A
TABEEFMEA TR - E- H R BREATHREINIL L] B 2]
FHZ FWEA TR AT 8% D RACT 446 -
24-6 AR R R g tRaE & £
Ers. o e
P
. Bentler, 1983
fesd & da 1% =.90 ’
- Hu & Bentler, 1999
G(Fqlo)odness of fit index, 5o Doll, Xia, and Torkzaden, .907
= 1994
Browen & Mels (1990)
McDonald & Ho, 2002
R 1 =.05 Schumacker & Lomax
% (root mean square error of (Sgrg%?r (1989) .024
ﬂ.fg approximation, RMSEA ) =.06 Huand Bentler, 1999
;lk <.08 McDonald & Ho, 2002
Jf;; <1 Browne & Cudeck (1993)
TR REERE Bentler, 1983
(‘adjusted- q)oodness-of-fit =-90 Hu & Bentler, 1999 .865
index, AGFI =.80 MacCallum and Hong,1997
Standardized RMR&# it 5 < .08 Hu & Bentler, 1999
SR L
(Standardized root mean =<.05 Joreskog & Sérbom (1989) 043
square residual, SRMR)
=.95 Hu & Bentler (1999)
s s . =.90 Bnetler & Bonett (1980)
e B da i
Y Schumacker & Lomax, .936
( normed-fit index, NFI ) ~ 80 2004
. Ullman, 2001
B eew et & =95 Hu & Bentler (1999) 017
go E;e{gtivifi;ﬂindex, RFI) =.90 Bollen (1989) '
<3 bU g A dn
i b Bentler (1995)
I C(|:(|3c>Jmparat|ve fit index, =.90 A0 & Bentler (1999) .995
¥ NWEarnE _ g EEE (2001 -
(Incremental fit index ,IFI) = F ¥ 42 (2007) '
ZE 3 B fedn =.95 Hu and Bentler, 1999
( Non normed fit index, =>.90 Bnetler & Bonett, 1980 .994
NNFI) >80 kg% (2012)
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i P be i fedn
( Parsimonious normed fit =.50 Breivik & Olsson (2001) 122
index, PNFI))
e i e 2 MF fedn Mulaik. James. Altine.
F;? ( Parsimonious goodness of  =.50 Bennett, Lind, & Stilwell .626
o _fitindex, PGFI) (1989)
§ <2 Ullman (2001)
I Mclver (1981 )
%5 <  Kiline (2005)
43 E(R)df 3.33  Hair, Tatham, Anderson, & 1.077

Black (1998)
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AR T BRI S A T T 24-TEF4A-L:

1. gl#7

14472 BA-12 175 % > HEHET LR BRKLEII w BT -
T BIKHL (579%**) » EF X Tt 45> T o AIFTHEY LHT
cs

L8R o
)

5]

=

éuh)

N

i I
95 24-T2 410475 % > Frxd MEE ¥ o (687**) 2 B& #k T
A F o FP > P BRRH2EE L o ¥ b Foand MEEY LBl BXK

N3
B AEED 2 EF o F AT Bk H2b (-.323,p:.198>.05) » AR B
L T fRARHE ARMARFL - BT FEHT O FRAR
HEY %S5 o HERE 4 TaMﬂ’“ii&HZaﬁw»#ﬂ AR LS
H4E7 LWEL S TP L TF ] RRHDAR LS 2

3. ¥4 4R
RIp 2472 RA1o 8% 0 ¥ 4 ZEF ¥ oo (143%) 2 Bkt kW
TeREE TR Py BRHIAEE A e Vb ¥ AR Rl Bk
FoOEEDE e BF o TR T Bk HID ((256%%) o B 17 Bk e end 4F > F
YAEAREEY AR EFI R ST Y AREHEY LREF Y

Fe e HEFRE LT ] B H3a H3bd B @ L 2 = -
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4. 3
R A4T2 WAL % 0 5 86 B Y ors (4045) 2 Bt LE

%
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I £4-T2 4124755 > ¥ s HR AR (620%%) 2 Bk ik 2 EE
wBEE O F o P BERHOER A o T 2 FY I HBRL AT L e
FRE 1‘{ ST B HSEE LA 2 o

6. %\3? 7‘§C.-$
2472 WAL 7% 0 BV T HR LA ((620%%) 2 Bkt <k 7

TEE O FY o P BRHOEE A T2 BYRFHBART LN
FRE ﬁ‘ ST BAKHSEE LA 2 o
L BB

LA-T2 RA-LA 7 5% 0 0 L BHIEE LB (568**) 2 B K 2k

T BE O F > T BRHOEE L o ot BRARMEE LB (.366%)
2 BERKEITS EELI o HE  FY  FEyBEEHIEFLEF c FEMT
ARERLAEHBEEIR T Lo BIFRE 22 0 » e AGRAT 7 RR HE 2
H7 % @t o

47T Py BRTHRER A

Attributes Estimate | S.E. C.R p Hypotheses status
£IET N 0579 |0.179 | 3.236 | 0.001 | H1 * %
Freh R | o> | B Y sy 0.687 |0.186 | 3.69 | *** | H2a X3
grxd I | > | HF* LB | -0.323 | 0.251 | -1.286 | 0.198 | H2b =
YA LI | - | B 0.143 0.07 | 2.049 | 0.040 | H3a X3
¥4 LA | > | HEY B 0.256 | 0.097 | 2.65 | 0.008 | H3b EE=;
TR | > | By g 0.404 0.145 | 2.779 | 0.005 | H4a FaE=
EEHE | S | EY B 0.431 0.211 | 2.044 | 0.041 | H4b FaE=
Fy»nF |- | _iAk 0.620 | 0.077 | 8.078 | *** H5 EE=2
AW | > |#ELB | 0568 [0.115| 4934 | *** | H6 Iy
R AR — |k LB 0.366 | 0.153 | 2.401 | 0.016 | H7 ;3

p< 05* p< 01** . p<.001***
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