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5% Man

AT - R B M IR B B I - SR ~ R - BE - EERE
123l 4R 4EI b (Backlund & Hendrix, 2013) o 7k =EEE 5 15 2516006 165 Hh R e
HIARE LUBREE R » e Hmesfst - & T HEEGEERE - R EAR
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ZEIEE FAERIRES - S DU 7 H O TR E R B
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fy—TEEERETZEC (Kinzie & Joseph, 2008) - Hffx & HEE R HIN - SR8 FH &k
b H @i - Gee(2003) Eifakat RAFAVIERL AT LUZ 2 E TH » 2 - TIES%
FTFIZE » 0BRSSO E Y - Bk S ERA E SR
HE BRSHEE, 0 5802 (Bos & Shami, 2006; van Eck & Dempsey, 2002) ~ E:fl T2
(Cagiltay, 2007; Papastergiou, 2009) #1z& 2 (Liu & Chu, 2010; Ravenscroft, 2007) -
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2008; Sindre, 2009) - — ~ B[ LI IHEACEEEH HARL H - GIEE GE%Et (Gestwicki
& Sun, 2008) ~ #5 (Owston, Wideman, Ronda, & Brown, 2009) - #i&224# (Wang
& Wu, 2011) ~ EEHSF} % (Distasio & Way, 2007) Fl1E7 £ i B2 £2 (EIl-Nasr & Smith,
2006 ) - =~ WA AR ESA=HRBNVES > HUNESEE - OifEE L
(Carnevale, 2005; Carver, Howard, & Lane, 1999; Wang, @fsdal, & Mgarch-Storstein,
2007; Wang, @fsdal, & Mgrch-Storstein, 2008; Wu, Wang, Bgrresen, & Tidemann,
2011) -

BEYEWHIRE TR AR EE R R AR N E B REE
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Lee, 2010; Zamani & Shoghlabad, 2010) - =% &1 58 2= 1924 & 18 T Is 1% ELAE F2 ik —
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BEENENZT ~ BB TR - BIEEERE - SRR BT IS
77 (Schmitz, Klemke, Walhout, & Specht, 2015) - ##sk I ipnt A4 » fEiE
K-12 FY BN B =8 ) - B e 80s A [FFEDh 3L (Rosas et al. 2003; Sharples,
2000) - Hwang, Wu Jz Chen (2012) if5ef5H » 4% Bk =02 M R R EE) -
T HREAE T B NLEAT H PRBL AR TER A A OO ES S - ERERRE - B2
B RS AR S s T MMRYERE Gt - Marchiori 55 A (2012) ff5T45H:
BUHGEERAMLE oG R AR R B AT A T R SOBAE TP e 77 A A AR T T TH
HIRI -

FFEsetat - BAEREE BRI RS A H VIR - TR F RS 7 R 200
A Eorp o SRR LS 172 F (G (e A& & 7 [l 5 1Y RN T Ry i 1 o (Wit
kin, & Goodenough, 1977) - {{CFERIELE F LG 1T A B A 5 2 BRI 55 B
(Cunningham-Atkins, Powell, Hobbs, & Sharpe, 2004 ) » H =¥ {E A2 H 852
H#5 12 (Chou, 2001) - 353 fHR 52 & fm F AR FE (B s pR BN, - g
TRAEAGHVIE]S - IRAELHIHZ (Ford & Chen, 2001) » S5HIARHHER 2 { [F) £
FHEHG T ~ HeByEEE RS - Rt (dEtEe e - £ T REFIHEDN
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A EIFHIEAE HYEEE A R ERYEE REF - Liu K& Reed(1995) #EFA [EI0A1EAS
HYEE (A RIS FORE SRS - HAR RS 55 LA 2 5 - Chen(2010)
fatth » A EERAEAS S E A 4 H R T BT ESMER A A E R
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B EEAR R E &R 0 B0 - IR ERRS | M REEE T
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HHEE B S MM HARIE T - ST 228 LIt (e 22 2 S R
REHCHYEEW I =28 EE - SEABEN 7 A2 E N E
KA, (Chen & Macredie, 2004; Lee et al., 2005) - 3553t j& 17 2235 & F 48RS Fy
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2. —fRAEH R

RIBE/NROR B AR TS SR RSR I o i T 3 NS —— SRR
HERE | FERAENE > EUAR B E R o ARG ES LS, -

3. FORAIERERE AR

DIGORRIERER B BB AITE M T 2 B R A R B S A 2 BB s i
5o G- H G 158 TR 1 0 - HiSapass 2L B N2 BN - BARE
R SIS AL 2 E KBRS Ve st E B L EE T EAT -

4. e B B

el & HIBR E Messick it 1962 F4m$d > f il 2l EAEEFEEIP T TR EZ
EABPHIRET] - BT —REEE > ZREERENEI S - HaEES
AL - SRS IEL Y > AEEl Oy 16 B > Sk 32 7 AEEL 00 LI By 10 35 -
SRR By 20 538 -

5 TEARAIEREZ HEEEEE LM, ZUREERE

MEERENES " REEREET, - TEREE, - TEEREE, - "H
MG ) WA - % Likert Scale Ry TR R R4 - /3Bl BIEEREE (553) »
FE (45) ~ i@ (343) ~ AEE (273) ~IFEAEE (13) - NEHE
18/ > MERE 1 - LRGSR — 255 - B {E 8% Cronbach a
{E 7y 941 > DUfiEf[ERZEEHY Cronbach a 73 &y .753( Z&t& s ) ~ 711 B
WEIE) ~ 962( S2E R ) ~ .856( HM N ERET) °

VY ~ WESERER
e 1 A E 2 it &R BRI —BEEE 395
BUOAREBNMERILE ¢ 4852 2 =4 Scheffe JAZ0 B LI » 3SR (6 B2 A SR A1 EAL Y
BB 2 A R E AR AR AR B BN ES — R E IV EE 24
(p=.000 < 0.05) -

2 1lZERnEprfaptingtg

&1 PN ] 3l
BRIl AR I Tt
FEGAH— 44 6.59 1.86 8.91 2.640
B — 46 7.22 1.999 9.48 2.288
PEIIZH 42 6.81 2.063 6.55 2411
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42 =z = Scheffe 2 7 £ - o (R %¥c: SR~ H)

(1) 4HA1 (9) 4871 PR FEAEER HEMN 95% (ZFEIE[H

(1-J) Tt it

B — A -.569 516 546 -1.85 71
PefiaH 2.361 528 .000** 1.05 3.67

B EHhH— .569 516 546 -7 1.85
EerH e 2.931 523 .000** 1.64 4.22
UL | B — -2.361 528 .000** -3.67 -1.05
BEAH— -2.931 523 .000** -4.22 -1.64

*p < .05 **p < .01

AT R PR T2 B2 A 2 35 1 g VT RS B 3t A0 B A R 20 e U B 22 T U e
o EARERS (1974) (BaT2 " ikEDER | REVRIE A 2 S5t i 1 R B ik
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KHFELART A Z el & B AR 1550 2 i 27% (10 73 DA B ) Fedz 27% (4 73 LAT ) 7
T 53 S SE T B R S o [RIIEE 43 AnTERE R T SmTr AL, o 1
H 49 NES TR o RS TR TSR ) B T SRR
Z B E NS ERER - KR ENS T T B SRUER 3 WE
HEEZR (1=19.898 - P < 0.05) - BURZaEIEa0AEME EEA R FEERA -

23 T3 ipral & TR &ipd, 284 ARBPIHREIAST Y %2

kel S N e Sl t BE
TR 12.37 43 2.803 90 19.898 .000**
B AR 2.86 49 1.500

*p < 01

g R e — R R 2 B SIPR R EAS A IR B Ryt
FITRIERAE (28 ) ~ SHUREERLERAE (36 A ) “RESRAIEAR IR » SR B R —
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ERRRIE E S - T IR E RN - ABECHWE 4 5 MHR 5 SRR
B ARG AR S T8 P A AR ER AR A TR Y -
349 o 4 gt A

4H 1 . . _
S _Eg_mAé . —E—"\A\% it
Ew% B %EE H =] %ER E
ikt e R A 14 14 1
S iRl 24 19 17 A
# 5 lnlfrinivh oty At 8 (% BB FR)
4HA0 PORIEAS SEE CEDIRE) e HIEE
B I R A 3.0714 2.33582 14
EERH— )
S iR ER A 1.6471 2.17776 17
4EF 2.2903 2.32656 31
i T AR A 1.4667 2.47463 15
B
SRR AR 2.7778 2.83996 18
Sl 2.1818 2.72092 33

SR 6 AIA > 4% Levene JEEfTREIE MM E R 2 F{E K 549 (P=0.651 >
0.05) - WoRESEESR  FRARFIRAEASL 2 BREEFEEN  REX
AR

%06 mulfomih 2 b It TR E A

F e o rEHE srEFE BEE
549 3 60 651

7 BURAH B BRI ERE W B B IR T {F R 2 2 (p=0.032 < 0.05) -
Fon —HBEHAR O F I EIRE RN BT - GBI RN E L B2 EA S
WL BEEKEHBNEEE  BURMEN St (R R B A4 5 2 B At B 1L 2 ISR B
B8 1 G IR B A B2 AR G SN R SRR S BT
BRI A e 2 A (R 2 RSB 28 © RIS BV AR Il S A
WL TN SRR A I G AR < IE S BN e

7 2T AR RS TER L

AR SEITHI B ST F{E HEM
&HA1 .890 1 .890 144 705
SRR .051 1 051 .008 928
ZHF > SRAIERS 29.638 1 29.638 4.811 .032*
FRFEIH 369.655 60 6.161
*P < .05
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B2 33 b 84 B3 Rig 84505 B g A v R

AIAFE IR M IR A I ERE 22 S0 - & R e R R TR e AR 7 F2

fE THEEIPIERE o rRIRL TARAT R0 TR ERRE S BT R E R
r o HHER 8 ATANE4H B LR MR AR PR (Y - 25 3

48 mulfoiruling it BB (kB EHIFR)

4HA1 R SEIE CGESIRE) e &%
. 5 2.8125 2.34432 16
s —
by 2.0357 2.20239 28
4EF 2.3182 2.25958 44
o 121 2.2963 2.78478 27
i —
% 2.3158 2.92599 19
4ER 2.3043 2.81164 46
5 -.5833 2.24416 24
PeaH
% .1667 1.65387 18
| -.2619 2.02496 42

FH2 9 A AI4L Levene JAH#ETT[EE A E % 2 F{E 5 1.223 (P=0.302 > 0.05) -
WARZERE AR TR 2 SR EA RGN » RIEREARE -
29 mulfeltuL kT LR 4
F it 53T El 5y BHE I B
1.223 5 126 .302

1% 10 BT SR BISLME R B T (AR 2 R (p >0.05) - £
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CHESIEET A EHEREEN BT - 1A 0 HlE 3 SHIERAE— - 8
B A SHELD - TERE B LGEE RN ERAE = - EEZERE B4
HETIRFS B S EE - 3R T e B g I E IV 2 1% REERRY -

210 - S bs A RERA PR £

S S 5] B SRR FiE BEN
SRHERE .000 1 .000 .000 995
1 183.747 2 91.874 15.826 .000%*
N > SRR 11.934 2 5.967 1.028 361
g 731.470 126 5.805 0 0

*P <.05 **P < .01
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4L

Bl 3 = b wlehi ) g A g
DAPERIS =8H BB T oA > SRat 58~ AR =8 Z miRYEb IR - FIF 1S
VHEARNTTERE TR - R 1L BENERE— - ZBRES
(BRI 2 BRI S - T3k 12 23R BAER =R PR H%f’fﬂ JE
FIFH Levene jErY F EEa&E 8 > F {H £ 0.679 (P=0.511 > 0.05) FEZE
BAHEEN

211 72430z 2 farat (%K )
N S TeAE TERAE SR
HhatH— 16 2.81 2.34 58608
B — 27 2.30 2.79 53593
PEIAH 24 -58 2.24s 45809
il 67 1.39 2.88 .35200
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212 940z mehigRLF TREUEE £

Levene 4ist & STEHE SEIEHE e
679 2 64 511

PEE AT R AT =PRI N TR BUTTAIR 13 BURFAEE=
SRR R A BEE 7225 (p=.000 < 0.005) » fiFLL Scheffe JAMEI TR LLIATR
14> ]S B A SE R AGBHIES (VBN 875 28 > EE— A H AL A B
5% o

# 13 94z miehtgh €55 R &N

SovsiC) SYa50iS SRRVl F{E B
4HRH 148.010 2 74.005 11.844 .000**
ZHIAN 399.900 64 6.248
YA 547.910 66
**p < .01

% 14 § 4%z w Scheffej2 5 £ (% EHFR)

(1) 4531 () 2171 SEHZER (1) FEAESR EEM 95% {EiEE
TH R
B fcEEAH 516 79 81 -1.46 2.49
N A i
EamAd E AH 3.40 81 .000** 1.38 5.41
St s H -51 79 81 -2.50 1.46
LshicEaE
A A 2.88 70 .001** 1.12 4.70
ST 4H -3.40 81 .000** -5.42 -1.37
EmAEE A
b AT EAE -2.88 .70 .001** -4.63 -1.12
**p < 01
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i 100
e
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Hi% 15 Al KA E SR — » BRI SR D AR S > R 16 57 T
LA =M IR R EE MR E - F{E R 2.71 (p=0.075 > 0.05) REEHF
=5 BRFEEN -

215 43z w2 it (¥ EHIERE)

N -3 S TeetE B

B — 28 2.0357 2.20239 41621
o 19 2.3158 2.92599 67127
FEIAH 18 .1667 1.65387 .38982
il 65 1.6000 2.44821 .30366

16 LAz ERHIFRZF TR TIER £

Levene 4zt PN =1z SRR HE BEN
2.707 2 62 .075

PEET AR S IR S BN T B RO AT AR 17 > 5RET T AR
DR R B MR A2 5 (p=0.011 < 0.005) - LL Scheffe JA#ET SRR ELEL
W% 18 » W] SR L0 A 7 i A5 s S T B I ARE RS (U B B A 0 B2
BRI — ARV H BB ARG E R -

2017 2 230z mehigh L § RS REEA

SPITA ShiEs PR F{E HEE
4H R 52.030 2 26.015 4.865 .011*
4HN 331.570 62 5.348
HEF 383.600 64

*P < 05 **P < 01
418 % 42+ = i Scheffeis 5 £t i (i dc: W IFR)

(1) &H A1 (J) &H1 SERES (1-]) AR BE M 95% (EHAlE R
TR R
B B4l -.280 .69 .92 -2.00 1.44
o e
L mA EAH 1.87 .70 034 12 3.62
St 1 4H 280 .69 .92 -1.44 2.00
SHfciEse
EmAE 4 215 .76 .023 24 4.05
St I H -1.87 670 .034 -3.62 -1
mAE L
B s -2.15 71 .023 -4.06 -24

TR R H



72 HERHGEEY 411 (2016,1)

2.50—1

2.00—1
2
£ 1.50—
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E
L2]
i 1.00—

0.50—1

T T T
AWM LA AR AN W MR AN

&5
B 5= et 4 ani b Rt i
DI T fg e ELERAH AR M R IR S - PR =4 55 ~ ZERVH#E
HHEFEIEN - R 19 ~ 32 20 AIDUMSHIE BB — - VB LR bR e B R
FEEHE > NMEARR BB E AGHETAORABEY - HEZAEMEE
FRR A FIERY - EASGHAER BN 22 E 2 TR ARV Y - TRy
AIERIZER] « M 21 PSR HE—REEVEER - BAESEE LR T
AR T 017 - HPL—MRAEE G TIORRIERAVEE S - 5 2 AR 1 = IR
BFIY77] (p =.546)
10 Foke- M T
R N I A THE H % B
B 1 3.00 2.00000
1tk 20 1.90 2.44734

-
\F
=
s

1.272 29 423

20 R AT

gl NE DRk EAE T{E S]EE00S BEM

i ry 27 2.30 2.785
S -.023 44 630
I 4t 19 232 2.926

221 gl A TH T
sl AN SR T TE HEE BEME
A 24 -5833 2.24416
g 18 1667 1.65387

AW S B AR RATAIRY B & oy ~ oy~ RS ZBEARHETTER R © AT
21% Ry yhE > & 21% Ry(&8E - Her BT oot - R NI B #y
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FEEAE VIR o oyl TAERT L R T OREIRER  E BB - T R
SR - TR 22 RERERE— - ZHEPHEL SoREPRERERA
HOYBER Y RSBV HES IR e/ N 5 PRI A S B E B AEPAIE N - 4
[vapisads-Evviavia
422 mulfed FARR SR AR (2 REC R IFR)
Eazr

(e ENEIEin GRS IERE) FEsEE B
Pyt 2.7500 1.86474 12
Higi— Eapayitd 2.2609 2.41618 23
RSy EE 1.8889 2.47207 9
HEF 2.3182 2.25958 44
TR 4.8182 3.02715 1
Hig— A yit 2.4444 2.00653 18
i7axita 5294 2.12478 17
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Abstract

The study focuses on the effects of the game based Computer-Assisted Instruction (CAl)

system designed applied the cognitive style known as field independent and field dependent.
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By using strategies for these two types, a game-based CAl system with learner’ s cognitive
style is constructed. The subjects were divided into three groups: EG1, EG2, and CG. Subjects
in EG1 were using the learning system with the Fls; subjects in EG2 were using the system
with the FDs designed by this study, CG adopted a conventional web learning system. The
pre-test and post-test were conducted on three groups to understand the effects of the system.
Students in EG1 and EG2 were also conducted a questionnaire of their learning performances.
The findings point out that EG1 and EG2 have done the best performances among the three
groups, and their performances significantly differ from CG. Subjects using the learning sys-
tem designed with the FI style in Fls performed better than the ones using the learning system
designed with the FDs. Furthermore, subjects using the learning system designed with the FDs
performed better than the ones using the learning system designed with the Fls. Most of stu-

dents liked using the system to learn.
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