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WL & VIR TR BERNS - FA BH g R SR 2B BRRE - BRI
FEPRRE-H2HEGEE TN BAW ARG HIEBRREEHE

BEREEA R LIS E R - BRI E T A RS B E A RS E S T (8 1]
{E#ER -

T SR T - R T RN R A R B AR AR IR H 2 A - 1TENER
B R 2 BRI - Hwang FFE25% (2008) f5H - EETTEIEEKS]
BERAFREERETEY - FYNEBEE B A E N IR T e PSR A
a; © Chu ~ Hwang Jz Tsai (2010) #5H1 - #50C B F B2 RIS AT EIE 5 - 1]
PR IR E CHVAE R T FLANE 2R - R ALY E HAE - RIE > FEEE
i B AR RS - AT HR AL E A ACAYERE 5 128 ~ R [EAY 223 SRS By,
HAREE G R Bt E IR G - ARSKE LRI 755882 — (Chu, Chen,
Yang, & Lin, 2016; Chu, Hwang, Tsai, & Tseng, 2010; Huang & Chiu, 2015; Hwang,
Yang, & Wagn, 2013; Furio, Gonzalez-Gancedo, Juan, Segui, & Rando, 2013; Noguera,
Jimenez, & Osuna-Perez, 2013; Wolmet & Tilde, 2011) - [EHF » FEAFAVEEL 2450
5 8 FIE DLBCE il R BEBE - RS SRR B B B2 ok - DU TR A &R
HFRixy (Hwang, Tsai, Chu, Kinshuk, & Chen, 2012; Kuo, Chu, & Huang, 2015; Su &
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IR BREBRIRR T A IS Y - A BTN EEE S - DL
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5 [ EHIN TEN S EEE) - AN RS 2 E R BB -
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BOALEAIRUR - Kiili (2005) 5t - BE ISR T B AR [ RSB - A
B B 5 | NRY ISR AR R AR EE Y - MERR A s B sl - Allg [E8E
BIESF AL R R -

IR 2R Hy 3R - B s E 2R BEZNESR - RIS
PSR e 2P RF 25 ( Hwang, Yang, & Wang, 2013; Vos, Van Der Mei-
jden, & Denessen, 2011; Wolmet & Tilde, 2011 ) - Kirriemuir 1 McFarlane (2004 )
fat - B BEEE S E RN A EEERE - —2 e R A
SR —FABNE - BEEREEUSIE PRTEALRY TR SRR - 58
RN ERE o BRI RS E WA E) % (Green & Bavelier, 2006; McFar-
lane, Sparrowhawk, & Heald, 2002; Shih, Shih, Shih, Su, & Chuang, 2010) -~ fi J&
METHZRE » i ek EE B > FE TN & S ny 2 /& = » f91I%0 Yang Fl
Chang (2013) #3 » RAFEk\E2E E N EIE T EGET - AT DR e EEH 1V
ERE[E » Chu A1 Chen (2012) Rk =CELE ME ISt &R R R SR} - #E % T
BEF DR S E T - 2EE N E R -

WHFEfEH - Br R EE TR EEAES B EERITEERE - 1L
G e Y B RS B T R U B ) - A AR E B AR A AR R R B IR
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o ST U ION R R AR TR R E) - EERGEREUT > BRI
EMERE SR ENIRE - HAMNEE B/ EERRERERENLE -
Hwang 22 A (2015) RER7EA R TS A B2 E R D a4 e
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s BT LRV H 2 A SRR AR SR 7 » M DA g OB T = BET R

MEERBIONER | TH - HHAERGE GBS EA S ER, - s EE K
S E N - ZHB TEE g HEIFEEREENN - BiVEEEEE
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TetRIEONES - BB AN FIEE RS > Kb R T IR B A 21T
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40 53) ~ —{EEEERLE (£ 1043) - &FF 100 53 o RHIN 5T E EEET
HEFEE > A HEF R - HERE B EHEME S T - RHREE F S
BENTENEEEEEEIANS - SEREEHENE G HEYNIINRER - ThEE
BRSSO IR B R AT ES 3 > B E 20 REEE SR (F:40 43 ) - 14 EIZRH (f
28 4y) ~ ={EEUEERA ($£32457) > &EF 100 47 -

AHWZEFTEE FHYEN &S [ Hwang ~ Yang 5z Wang (2013) 3&aEtHIBIEE
= HEREDL ARCS A A m BRI G - FLUHES2EEHNEMFIE
HIRIE - B8 7 3 v R N E SR » (S Cronbach's alpha {E 5 0.91 - Bjf&RTIE

plan - T ESREEER T HREAEREGRE ) ARAVEYIREGRY ) TRK
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KRR Z [E G PR ] Hwang et al. (2013) FRBA#RVEG » SR 0%
NEEETR - DR REE ) R o PRSI B BRI A 2 AR RA R
AKMG 57 By 6 BERLAIE AR 7 R0 5 NI ER5Y » {5/ Cronbach's alpha {E
535 K5 0.94 B2.0.95 « SRAHIA HMERIREE - Bl « T IERRAVERE ARG AT AR5 |
HHERIHVEEBEEE BIRE , - T ERENEE ARG U E R RN ES
BRER - SRS RAMERGTEANME - fia - TIEFEREEEE R
GUBIEH o ZRBAVRIEN RS, - T REFHERNEE A5EET AR
TEE BRI T, & -

oo & Ea 4G5 | B Pearce ~ Ainley f Howard (2005) - £REIZ5ERiR
BhER > HEE S - MEAAEI - T RESNEETEERE - g5 0B HAR
g~ TEEEEEY  REEIERE c SESREREE 6 TIFEEE
RBORKIBRE - L2 1 0AF TIEEAER ) - it n&gms - A/
41 Cronbach's alpha {B £ 0.86 - i j> 225 E 8 1% BIRTAH 22 AR #ET TR 8K > fE R A
KRB E AN A -

fth ~ WESEHER

AT ARG E T - PRaT g IO e R A0 2 (T B sk S AU IR
ALY BEIT - WNEENIEEE - A& - PHIEZE UL
Sars > AR TN E S T A T AL S AT o

— BB

Fo T eGSR E AL TSRS T AVEEE eI - T ANEEA R T SR
BEHARMARZR - AUTTest B RHSEERT - REVSEEERFEEER - hlE
TR tha e ot - GERWFR 1 FR - SRBUREBRESEE RIS -9
By 2.84  ERRETEHVIIE S 491 > A - REFEIEFE 2R (5670
p<0.001) - BUREERMHMEM " LU IONER K5 B G 2 TEN BN B
B8k - BAENSEHSIREEE BN E SRR -

117 S B AH A B2 TS B I B 4.92 » ERRR S H SO H N 4.74
SERR BT EREER (20.64 > p=053) > BURHIRMASRAEMFEM " —
FRATEN ISR B, B2E% - WIARBEREEERE P EA RS EEEA
FELE AP ISR Eh -

AWTFEEEREUR > (IR R AR TEN B R B RS aJ LU RGE
B HE BN (CRE B R T2 EHES| - I aBlEETE
ah e ATDVEERIEEARE E - BLZR AR — 85 PRVEIER A - TR
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BRI - AR B FREEER - BEREEARAEEIRGEHIEE S E
& BIGERE N T 2 ERTA RN - 2R A AR S H BB N R AR B
SRS SRR AT - BB AR R BRI A N B A B S BTS2
Tt o BT T HESR - {TEhEREEE B BRI B R TEREGRIER: - 51858
AEREENEE AR  EEERRG T RANAEREES S > I EEES
HHEEZ HRER - SRS LN EREEEEh -

210 eqF%EEYRBEE SRS AT

A JE | VEE EEE "

PrERLH EETEAIR S 29 2.85 131 -6.70%*
R 2 2ol ™

s EREE AT & 28 4.92 1.30 0.64*
R 2% 274 110

#p<0.005, **p<0.001

= RHkeE

TR AR VBB 1% - IR AR e N A g SO B T8l iE
BN ERAT RER - AR E BRI 2 S MG E WA 2T R
B2GPAAE AR S AN R EETERZE ST (ANOVA) J7/k4#
TT57 T - &8 i 8 B E[EE 14 Levene i E 45 > S8%075 FI 1% Levene fH fy 2.65 >
p=0.12 5 Z3H15 1 Levene €5 0.01 » p=0.92 » B REERHEZ5 - (AFRNAHEE
EVEMEME > o] ETREN R R T2 R EREE ST -

EEGEFAR 2 Fon - EEAHRAIA FIMEE a8 4.79 - HTRAH T8
K5 5.05 > PWEHTEFRAIA P ML A (A R B 22 22 (F=0.56,p=0.46>0.05) - F0H15)H
VeI T > BN B 4.96 - BIIEAAMEITE0R 4.90 » FIAHAEREHIS H
PR A BRI E S (F=0.04,p=0.84>0.05) - RamE&EA " DU g ZOH B
o5 MR 2 (TEh BRI ) B T AT BT S 2 B
WAEEE T 2 0UsR A0 A M EER0 A 5 I B H0 R 5 B REFE - DA ma R A B 2R 1M
= AR R P E S S 4 0 BURRALE SN TEIEEEE 4
SRV LIRS - BASMEAN - FE O AEE A RENEREES
HEEEERTE) -

%23 wpHdEE R ANOVA ¥ 715 $ B s itk T8 %

THi[A] &H A1 N SEE REEAE F p
EhRa 29 4.79 1.47 0.56 0.46
é}]\ |
SR HHELH 28 5.04 1.08
Ehaa 29 4.97 1.20 0.49 0.83
21]\ |
SR B4R 28 4.90 1.10
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DI - ! chall - SR e kD

451 AN SEHE e t p
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Abstract

As the increasing emphasis of mobile learning on teaching strategies, many researchers
indicated that implementing game-based learning strategies, which includes the enjoyments
and tasks for students to pass, in the mobile learning system can guide learners to bring the
virtual contest into the real world to enrich the teaching activities. Therefore, how to develop
an effective mobile game-based learning mode became a critical research issue. Two stages
were conducted in this research. First, a mindtool was used to assist teachers to abstract
knowledge and develop a knowledge table used in a mobile game-based learning mode with
two-stage tests. Hence, a two-stage test guiding mechanism was used. The contents of subject

knowledge were organized as the observing as well as understanding type and applying type
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of two-stage test learning mode. At the second stage, a mobile game-based learning system
was built, using the two-satge test to guide students to observe rocks in the real-world envi-
ronment and answer the tasks in the game world to further construct the contents and structure
of knowledge. The participants were 57 sixth graders of an elementary school in Taiwan. The
experimental group learned with two-tier test guiding mechasnism mobile game-based learn-
ing mode while the control group used a conventional mobile game-based learning mode. The
experimental results showed that the two-stage test guiding mechanism in this study has posi-
tive benefits for students’ learning motivation. The results from technology acceptance and
flow experience also confirmed the value of mobile game-based learning mode. Further sug-

gestion for implementation can serve as a reference for research and promotion in the future.

Key words: Two-tier test, Game-based learning, Mobile learning, Mindtools, Rock
and mineral
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