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(Omar & Jaafar,2010) 24 T )3 A =200 etk iEAS , X
e — AR AT 2 G A 2 A R et
A WA T T R VEAG 17 7 =X, BT G 0
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4. S IR HCE W QT P AU
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51010 RGRE B SE TR, AR
DG BT LA ) BT R BE R PP A T B

(=) BEHT

Lo BREURR IR

TESH—R L E W, MG, 5 =
eI 15 11 Byl o Xf B =48 h), B R
B R B3 5 100% .83.33% . 73.33% , i &
FRAAWME ST, IR FEAS T AL W58 1 7 28 (L
=M.

=M EREEAMBEE

2. BRENEPRE

AR TR FHE L RN T3 — s E2E 1
SRR T I8 AR T S0 I X BB B
HATIE O MBR o 23 =56 ), {8 R 43 LE#R
AFTEI IR YI{E 4. 17 ETHE1 4. 42 i
AL, B EBER X PR IE BUG BB bR 4 T 1

H o
RE LETRIFHDEPEE

BiR =] ¥{E tRifEE RE
EHOE 4.17 0.32 3.85

ot
Nipadae 0.41 0.16 0.25
BEROE- I 4.33 0.28 4.05

Bk
o 0.60 0.13 0.47
RO 4.42 0.23 4.19

o5 =5
it 0.46 0.20 0.26

Bix F—8 FTH F=4
1) 2 [ S 8% (53 18 15 11
R R R B % ) 100 83.33 73.33

3. BRUMAREL

HRYE B AR B 5F (Pao-Cheng Chang et al. , 2002) 42
PRI, 2428 5 R EL CV <0.3 i), R LR B ik
F R34 0.3<CV<0.5 I, R L ZEIAEA
B2 G N 24 CV <0. 5 B b2 B R R . AR
FEERE NS S R BA B 0.5, B 448
S FRBGEE D 0.09-0.34 ,KF 0.3 (A =805 56
TR R RGU Y 0.09-0.26, HAR R RBOKT 0.2
AFEAR A 3 A 50 =R R R B/ T 0.2, X
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xRN ERIEFESHARE
B8R w +7H p
4G 0.18 149.246 0.00
Tt ity 0.192 129.678 0.00
=4 0.203 89.277 0.00

4. ARG E RN ER

TR — L KB, 2 WY T R+
PERIAL LU HE 4 > PP 4E R i — B0k ARt B
N R Bl S R B B 2E S, p D
F0.05, Hoe 42 Wifgbr C B E WL EUANE
RO, — R TN HIFE AR T 43 BB B, 3K
PFEFF R ZO IR BRI AT /o I AR (W) o

ARG L R AR bR ZAE T A TEAR Z 48 4
I 2 S DR PR T BB R R [ AR S R b
TEAT R BRAFAS R], 3P FF & T REAKERE 34, A
S ARSI R M AR, T R 22
4 2] W EE R TESY , DR X BE PR AR X 2 2] 12 2
REEE, FEXFMEOLT, FATHBA 25 S 1A
FEARIEAT T NN B A LR R SR R —
R EE

5. RANHE

ML AHP TR 1 6 07510, T ot 10
AT, T SO ) CR (290 F 0.1,
SURE—BCHE , FLTC A% RIS I ECE T, Aoty
SRR, T R OB LA
OB RS %, RS % R, i
R B B AT AR 51
H55% 29% 16% (WA FRIL)

(=) #4642

AR = P A 0 HR A TR 5 B R Bt
AL, A THBIE RSP E O BRIET T 41, 19
BURLIPEOTS BRI R , 70 B PR A
PFFFR: 30— Gt 11 At 41 =903
BRI, JEAH = G BP0 A AT T A
S B 1 4 T AR

1Lt

BRSSP . P
MBI AR 34 . S22 TR, 307 41
1025 2 B A RBEICT o AR AR B
AR AR 1 B0 1

xt ARTEERESESR

BRI HEHEX HF®RIT RHYFE — &2 p
TH ¥fE PR H{E FRifE2E H{E PR H{E FRifEZE P
Bl 4.25 0.5 5 0 4 0 5 0 22.99 0~
HA G HE 4 0.82 4.75 0.5 3.86 0.69 5 0 3.33 0.05
— 3k 4.5 0.58 4.5 0.58 3.57 0.54 4.67 0.58 4.39 0.02
R 4.5 0.58 4.5 0.58 3.86 0.38 5 0 5.13 0.01
i 4.5 0.58 4.5 0.58 4 0 5 0 5.32 0.01
RN ARERNEFTS
— IR TR ER1(%) EHK2(%) EHK3(%) THK4(%) THK5(%) HfE (%)
al 8.60 19.96 4.40 3.17 13.80 9.99
a2 15.33 3.99 15.95 6.17 3.69 9.03
2Bt
(55.18% ) a3 14.13 5.51 30.83 20.72 2.96 14.83
ad 12.30 5.51 12.80 22.47 7.14 12.04
as 12.30 10.49 7.45 10.49 5.73 9.29
i atans bl 6.99 34.09 3.57 5.46 5.56 11.13
(28.58% ) b2 20.98 11.36 10.71 16.38 27.78 17.44
cl 2.93 5.10 1.03 1.38 2.38 2.56
RPETT 4 2 2.93 0.72 3.81 8.05 2.6l 3.62
(16.24% ) 3 2.93 0.72 3.81 3.39 10.37 4.24
4 0.59 2.55 5.64 2.32 17.97 5.81
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=N WEOKEE B

Cl Rl CR
0.04 0.58 0.07
L5 0.07 1.12 0.06
0.00 0.90 0.00
0.00 0.58 0.00
LK2 0.09 1.12 0.08
0.08 0.90 0.09
0.00 0.58 0.00
L3 0.10 1.12 0.09
0.06 0.90 0.07
0.05 0.58 0.09
L5 4 0.05 1.12 0.05
0.05 0.90 0.06
0.00 0.58 0.00
LEKS 0.06 1.12 0.05
0.05 0.90 0.06

FL N2 3 20 2] BbR 2R IR 2R 2D R 222
WA FAN 7 A 2R ek 2E 2

FEHE W B A R BT T B R
BEXTF 2T B WA RE ) — R E , PRIE 2R W AT
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(B0 T AR L, N B B B 3 T A ) o T — i
RHAE ;2% ) H bR 10 1508 D620 B B LA — 8 1 EF X
P, 52 ) F kW B H AR — 0 0 HRN
FHIFRAAL, 2 > AL HER BHF Y. BEAb,
R Ry BRI Z AT — 7 (38 M, e R AE A 7
RN A gmHERT , A —E 2 ARUE N ) BE R
TRBE ; BB EUR Wk 1027 > SR, SRR 1538 IRk
AL, Horp 2 347 R R SR I A 2, A
—E BT , 7827 20 5 B B RIMERT , o] B 2
Bl e i) s T A & B R A AR
HE 522 H K RS B, R IEN B, 2
AT WK H) B bR A& 5 — 2 B 110125, ik b
[ R i RN W] BB 2, TR VR FE — D T 2
PEHIZUE B ARk ik, 05 5 2 0 2 5 B > & 8
g, RTINS B R R H R A
TEARAd i, T AR A R G 3d i PE I 1 B s 15 4
IERREAE PPN JE R PN 25 B AR T R 2 A TR
K. “FI VTR AR IR R

2. YRkt

X F— B UL, (B R TR T H A, i

g

RIS . A~ F AR AR, TR R e,
A AT REAENF AR I R T SR N (2% 2] B bR i S
FE KWK ( Csikszentmihalyi, 1975) %7.0:7 (flow) €
SR B KGR 58 BTG 3 1k
B UL AR IR [R] P 2 A R B Y M A B e SR AR
P OK A HLACo It A e B, LE A A 7 A O AR B 1Y
PRI 2R SR WA A7 78 1 Pk N 2 A R 1 B e
Bk 5 T AR AR AR g B, AT Ak B 0 I
R

RN e n B, 322 PR 1 s 1
KRR NP E PN o AR A M, 75 S LS
RS p AT, 1 1T BOE BAT 24, HHCH I AR
] o PPAEIRAERR A ) F I T AL B T
WAL Z Fh AR Co A A0 B , R AT: 55 A X 8
T 2 52 R I P AR B — 5 1T AT 55 Z TR AH G
e, HAGHAEM TR, ek et 4E B2 45 AR
mE+—PR,
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ZUE WeRAE Ky — L TR, 75 B0 B T &
YEJE HEAT IR, X 7 TR R ik S A2 E K
PR o 208 AN B B2 5T
WA A5 S BT T AT PR, AR
LG AR W) 22 B ME B AR (AR B LA S s A7 By I
WA i 5 58 H BT AR Y T R Y SO ZH 1
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Developing Evaluative Indicators for the Educational Games

LIU Wenhui', WANG Yiting', ZHAO Min', HU Hening' & CHING Fengkuang'”

(1. School of Educational Technology, Beijing Normal University, Beijing 100875 ;
2. Beijing Advanced Innovation Center for Future Education, Beijing Normal University, Beijing 100875, China)

Abstract: Educational games are useful for K12 students to study science. Evaluation is helpful both for users to
select proper educational games and for designers to develop high-quality games. However, there is a lack of research
about developing indicators to evaluate educational games in science for K12. The purpose of this research is to build
the evaluative indicators by reviewing evaluation research , analyzing six popular educational games , interviewing eight
students in K12, and combining the theories of instructional design, FLOW theory and software development theory.
Through a Delphi study approach , the indicators were refined by eighteen experts, and the weight was determined u-
sing Analytic Hierarchy Process. The indicator system of this study includes 3 firsi-class indicators (learning design ,
game design and sofiware development) , 11 second-class indicators , and 41 third-class indicators , which helps teach-
ers and parents to select suitable games for their students and children and provides reference for developers.

Keywords: science of K12 ; educational games; evaluative indicators; Delphi study
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