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AHFE BRSSO EERAFTERZ T - 1 Wayground {FF Ry 185 1zisk
LA BRSSP AE AR RERFR TR - RN
JEEERI R T SESGE TR E MR L SR SREREE S NEHSR - A HR
REEA R AFR - WL E BRI Ry SRS Z BIEEIE - A AEB
[E{ESRH - HEBE=MEHE - UTFTakatSRanil o AR =B E R - R(E
ARRCERIFATRIE - PRI A BT R N T8 BB © KRB A FEE
Metm e R - BATTRIE PR Games-Howell SE{&ELES © SERBUR —HEINA
[FIR R S A RS 2R © WAEBIRELEE A B AT 2 PO EIEE T - T E
P LN RN 2FBEI & - BRSNS > AWT5EsaEH Wayground A E & 4
BR TECR > 1A HE Ry S S AP TR YR B4 SO ol B
BRORME ~ SRRSO S BRI s ket - AIREA BN AR EEIZRAZ D i

BRSEY + Wayground ~ ZEEK(EEE ~ $DEEE - SEEK - FEAFTRE
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PIERA R A B ERER - MEOE - SR TRTEENEER - BSHRRA
AR BRI A RERVR S - DB —FR2AE S - HAEEA L
GOCESEIRIEHIRTHA - AL AR LA A ERE el - SRR N Ay LS R
oSS o FELAREE T > AWFUEN A E RS Wayground {E R —TH T4F-F
S RS HIER TEREEEIEE ) rES LB RS - B EIcH R
YEERSE AT Al {F B B S8 -

BB EN R SRR T 2RSSR ST ) IR
HIR S EEEAE T HEAFTRE R P RUSRES AR - DU ENR S P
BERIERERY [ PR BB L ) ERMEAR - AUREEEA ZEE =
H— > % Wayground Hy " THRUR | E¥FEM AR AR EMRT " 3REEE
SCRPRES o [BIERREZEAPTRE TSR - DR AEEE ) NEEERGE
K H I DAL ol 1 = e BB 22 N BN ~ (B {ERERI B H HSRERY
SLFpAl > 230 T REREEE - RAETIET ) EMRIP RS - feEES
R g MEEt I DR Ie AR &G - B = RIDERIREE T E A
r S EEAR L EERY  (ERERERESGE TR ZH R -

AWTFEIIZ O FEREL T AEGDEESRAFTEET - H A Wayground {E
Ry E R ES% - RN R « (HESANEE BB MR Z 55T 0 R
AL R A =R A 2 AR ? 52 ER - HERFIE &R
"SRR L E (ERL > R ETURE ) Z BRI ©

=~ SORERET

— ~ BEEB R R EEE

Wayground & —K DUBI B E Btz Lata TV U ZE L & > FATTHE
TLRERE o M ERE P B BB B REUEE) - B A R TR BRI ES - R4 RIEE
BURHH TR BUE SR - HEtstRi e - 1857 - G2 BB RN o] g5 55 Bk b
TCE o R PR R A B A A RR A S B R - #E8k{E (gamification) 7
FUE Ry T IR IRER B R TR LR A BkERET 7T | (Deterding, Dixon, Khaled, & Nacke,
2011) » HABGHUAAER - BHIEEEEt 720 0 MIMERURR TR A S (Hamari,
Koivisto, & Sarsa, 2014) - DIREMEE & HAVAVHFEVLE-E T H » nlgefe A2H
HNS BB E T i 2 H RN T EEE R A (Zhang & Crawford,
2024) - IEEEAREE T - IVE RIFE Ol B B2 AT TTHE Y - Z40HY T BIIEF (ol 6
Bl A ghaseat nIAF o LB AR AV B Rk 2 —(Lee, Hao, Lee, Sim, & Huang,
2019) -

EEE  BEHAEZENITRERE - SURGTE T EURHERIFIFEE 2000
TEAEEALHAS ~ 2 E BLRRIEE: - SRBERIEIN (RESF > 2023) (i
AR EEGTHEEER - TMEs MR IR R B8R R S E B Ay B8 2

(AR ~ 22 - 2024) o RS0 - BB EIRAER B I R gE TR T R R AR HY
EE NGB EEN (Eiki > 2024) - BUREEEM AR RIS AEA A S P EL
Y EERTE
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ESERIEYE - AWTITR Wayground TEAr fy—7E T #EE5R0E | TiJRELATRY
B TE > BERNEEU LR BN B A it 2o gkt —RifE (Hamari et
al,, 2014) : EERHIRA T HEFREERE - EHEEREEZ O - #LL
ZUEMRIFEIgs | FYBEREET T - BB E A A RERRE S R R E IR -
S 2 SESRAVILIR P A S A R -
=~ R B Rl [0 A

SHESAYSE o ¥ Wayground 175 T EREHRE | SRES > MERE R ECIRBLERE
P2 SRS TP AR - REWTFEEH - EEMERETTIRIL (retrieval practice
/testing effect) - AHECHY A EERSRE - EABNMEERIPIREFELER | MED]
B R Bl 8 m 2P FE T MR R B IR B R AL (Roediger & Karpicke, 2006) -
RIEE > ABFee Rl (iR ELRR 48 3 A S ey ] BE U R - — 24T HaRE
BRRMEEL O B > R AR AR L E B IR ENS: (Roediger & Karpicke,
2006) -

= EEEH =

A FE AR BRI R " SRR AR G R AERETE , IBRE
R B NEENE ~ EEPERIE B HEE - PRSI B E PO E
Ay SRR - SEEREL 5 FOVE B AHE (Ryan & Deci, 2000) - {E{E S8 K1 =] BRI
—(EEM T T EE S TEEE ) MREEE (Eccles & Widfield, 2002)
HEEERTR B G o B G - e A B CRESERR EEBREIES - I
EAERH I A RRHEME = UIAERE (Bandura, 1997) - fE&EHIFET - JRa] L EK
SEEBMEBEEHEER AR AREZENEE Y ~ Al > 2022) -
R I AHITS 28 ] =R ai(F o AP IoRIE SCRRp B8y o B 208G

2 ~ WS ARERG
— ~ BFEiEER
WHFe s Ry LB R B N BRSO R L — 4k > DL T SRiER
sTELME R ) RITTEERE - EALATDCERAPTRE - ZSEEERR 2 /)

> HESRIEME - SifEaaT ~ TR MBREREEE > IEPRKERES
s BT ERES: > B A SRR —ER A M S BRI E -

B A B TERaE A Wayground {E 5 T EEIE - NER %
L4 10-15 S385EfT » SRS 8-12 RESHE ENHS SR BB B - R
R AR AT o 224 DU A TR - 40 HI0S 2 55 R4S S gt
SRHETRE - A R R SIS L B S R S R H T ER IR o
AFRE R > FTHIEE I RTHEE - ISR AT — RG] > 23]
FIFAESHAA A -

R A Y e N

KFEER =052 CRTH ol %) RIBER o i SR RS
ARSI TR BEIC Y R RSTSRIS I = B 4R T A - (EF BT
BRI BOR A T - SIFEVARIE AR © B N=100 « ] N=99 - 7%
N=106 (44454 N=305) -
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=~ BERESIREEL
(—) REERER

TE R =B EIRETE 2 18 BT e E R - 77 B = - NIEEIE
EELA - HIESREE © L= rE MSLQ ZBh&(E S0P S IE - /F
EsRAR S R A EhISEE (Pintrich & De Groot, 1990) -

(Z) &3 5 /&

&S5 5 RS Wayground ZYE24E (FIATseE Ry ~ BIREElEE ~ FEh2
B~ SOIREB) ~ PHFEESERD)  (EER TR > FA T EEREARE -

(=) ERstr

KHREFR R 5 BiEwRER (I=9EFEAEE - S=IEFFEE) - SfH
RETE SR Ry oy B -

#1 BT 18 EXEEEE

HH RETERESR REBL ek
A A HIEATOAEwmZ

WAEEE (IM) %16 6 L L ]
g oty 557 19 H HIERRG—EEH
{E’fﬁm}'&%ﬂ (TV) EE 7-12 Lﬁ 6 E—,H%ZHE?%TE{E

- ' D I & A
AFRARHE (SE) % 13-18 7 0 T EHBRSEEER

/g ~ A5 TR EREH

AWHFCRTEH 2 2 E e ESR > %27 Pintrich £ De Groot (1990) 7 #jjf#%
HIHIREIEEHER (MSLQ) Z8f% » Wikt ER e B R ETRE &S]
HECRETERE B AT 2 A TR SR - 23R4t 18 /> /y ANTEE - EERM - 5
RUBE =M & 6 & - BIAEET1R > B E (FEFAEFREA) K—ArH
FERIEY BTN E MR - MR S T E R A & A — 3 -
fi > ErREREEGET A
(—) FTERHE

MG R TE - FIFRIEE BRI (A2EEE—2ETE) SEEE TR 2
4G ZHEEIRE AR © Al N=100 ~ HHI N=99 ~ 7] N=106 - Hij>#HF
BRER AR KSR AE  FOAMECR =9 IEE Z @8 50— > RIEtER ST
BEA R AT AT -

(=) faRE
B Cronbach's o g BRE FpYH5—E0}: -
() ERRE

—HFER BB - SRENFEEE 31 (one-way ANOVA) bz =i
BLE R 2 P EEER WL Levene [E/E Mg E HIET =R LLE A - EEM
X ITER Tukey HSD » “Rpkirif Games-Howell -

(P0) R E
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B p 51 > SHE n2{E R ER T2 REOMHIBORE - 2L Cohen's f {F Ryl
FEF5fE (Cohen, 1988) -

B - BISRERE T

— BRI
—f#iH Cronbach's o 4~ .938-.953 » B /nm e NI —2M: B 4T -

F2 =FNREEMEEE oIS (M~ SD)
NIEEI BEEZA SE2%5 e
TR N M(SD) M(SD) M(SD)
FH] 100 3.985(0.915) | 4.053(0.893) | 4.125(0.879)
HRoH] 99 4.305 (0.840) | 4.582(0.769) | 4.207 (0.922)
(3l 106 4508 (0.740) | 4.693(0.637) | 4.527 (0.716)
=~ BERTEREOTESRE

S REEAE =S BE S R R o (N{FEEh% F(2, 302)=10.26 » p<.001 ; fE{EHZY
51 F(2, 302)=19.97 » p<.001 ; EFRALAE F(2, 302)=6.61 » p=.002 - ZEE n2 /¢
1~ .042-117 » HAEEDIA B BT -

3 =RBHZFEEMRE - ANOVA GREXRE
i ¢ [FEE MR EOIES - % Games-Howell ETE{ELEL -
e=4id] Levene p | F(df1, df2) p n? Cohen's f %{ﬁ%ﬁ:@?
e 10.26 (2,
NAE B 155 302) <.001 .064 261 Tukey HSD
SN 19.97 (2, Games-
EEZH .005 302) <.001 117 364 Howell
NIVN 6.61 (2, Games-
EES3ES .036 302) .002 042 209 Howell
=~ BRLLE

NAEEN - AHIEE R Ol (p=.020) BEEM] (p<.001) - HrifiB i Ml
AZFARE (p=190) - [EEZA iR FOlERERM (& p<.001) -
ONER IR M= R A EIE (p=.503) - BIKAEE © B o Ol AR SRR B
(p=797) - ([BRMEESHAELH (p=.001) Bl (p=.017) -

FR4 ZHEEERLREE

BERACE - P aTRE -
HE FRIEBOA b g2 (1-9) p 95% ClI
NAEEIE Tukey HSD F R HFOH 0.320 .020 [0.042, 0.598]
NAEEITE Tukey HSD HHI-128] 0.523 <.001 [0.249, 0.796]
PTEBHE Tukey HSD |  th3fil-f&3Hl 0.203 190 [694%77%'
(EfE R ﬁzs]veeil B o35 0.529 <.001 [0.250, 0.808]
(B3R ﬁi”vleefl B0 0.640 <.001 [0.383, 0.897]
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R EERR Games | me | i 503 o125
A RAusE cames | AP 0.082 797 oo

EBEE cames HTI- (80 0.402 001 [0.137, 0.666]
AR cames r3HI- e 3H 0.320 017 [0.046, 0.593]

{h ~ 55w

AW R ERAER T B TRESAR o MER " EREEEER
el i E RO BRI APTRAEAVELE SRR - GERBUR - =i S HE i IR
EWER > HEHERRIHREFY] © NEBIREEERNE R > B
SURERNLIETT  iEtRHYZ R - BLESE APTRREAVE S A RIEHTT © 23
s 0 BRI S AR EER > ZRESTEEFURE R T - T BDE
pk " EEEE] ) #IEETI(E2 (Ryan & Deci, 2000) -

MRS - Wayground {F RysiREAE H IEEL 2 /D [EING B RVEEE B -
F— o WEMETTETR T RE LEE—4ER2E | IERGRGE > FELAFEREE
TERR A R AR R 5 S » sk YRR & S R st - WIE
T EARGVRERIEF > NELARHFELL T APTRIE SN ) /E B Eih - HAER
s AT HES:FE (Deterdingetal.,, 2011) - 55— » B EEIRE(E IR A THE
s o RIT] e E BAE A Rk PR B S e aE T » B A EI gl mT o] &
Mo EER H HEAFEEEN AFTRIE L HREIfE (Roediger & Karpicke,
2006) -

RSN - BIRFEIEEATRE NG TR E ) LR T A IERVERE R ) HUEERR
7 - [HgapFEia Y - [ REEREENRKR > EFEEFHEEDIMES E T e
HEHEREEIE . MBRE B Re R E RIEB RIS - ErI AT R ERE
MRS MRS (Hattie & Timperley, 2007) - ARFFL/REI " HBSEEEL
RFET ) HYGEREIRE © B EEEERTHI 2 P AR B = 2 » BRI A el
O BB TT - 2 R RE NI H FSUBERY I AR B 5 2 B D AL B L N 7 R Y
A MIRE SE— DB AR M R AT 22 5 LSS SRR 5 s 2
amrhomEE [ ISR | AVEEMAHE (Bandura, 1997) -

ARFZR4E B Zhang B2 Crawford (2024) 7F EFL FR4% 1L Wayground 317
BRI A RE RS 5 A AHAT » RS B e B bR T B A A R 22
HEENARRRS I > A ATV ER RO B ERE - B2ENEME
BIEES2EAMARE > 20 T oFREREgEA | B EA HIERERGE -
AN - Lee A (2019) 11 & 8 R AED B 5% o 8 BIIHE (O] JE 2495 > JRfis
Bl & B3 st H 223 S B IE (A 3SR » BRI 9T B2 AR fE R I A R 3
I ATRTFHER A B EE » i — 2 S R R B 8RR G T E B VB S ARa& A Uk -

Gre Pl L AT ERAER TR T — ML T AR RIS A | R Y
seFRHEZR > MIEBRARY " THRCREHE , - WINEIBER AT ETS > A
(R A AP BRE T A VB R - B —([EESFERENEERE
AHPFEHVEEREUT - BREAE B IR E H—HEENA - S A8 - HIVEERRE
acat - B APTERIE B ARES YR T -
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HFCRIAFIARMNS > SREEE ST sE BB Ie TR M - (e iR E
BRI [ BRI A ENSR - fe T SZRPER AL S NEA A A\ B SR EREIRTT -

AR PR 1 BAE At = 3 HEAH R (AR lC S B HE - ARACHTFE A] 5 FE Pk
HEERGTEE R BN - DU RGN 7 U A R E S S By
RERBER o RESE - IRATE A2 E B e (AR S RiAa ) BT R AFE1E - DL
% U E T A eHEE B B B IR S SRR - AEWIFR IR (i L - R
ARBRES A [E 4R e A RO S SR AFTRE H BV E Y » IR R R Y E BRI -
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M ARRF IR FRRE H AVEEEEENE | R — 20 akat H g AR A
AR - DU SRR T R A
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Abstract

This study explores whether Wayground, used as an in-class gamified review
game, can serve as a learning-support strategy for an introductory optometry course
(“Introduction to Eyeglass Frame Design and Materials”) in a five-year junior college
program. The course features abstract content, heavy memory load, and limited early-
stage engagement. Learning motivation—intrinsic motivation, task value, and self-
efficacy—was adopted as the indicator of learning-support outcomes. Data were
collected at three time points (pre-, mid-, and post-test). Because individual matching
across waves was unstable, the three datasets were treated as independent samples, and
one-way ANOVA was used to examine motivational differences, with post-hoc
comparisons chosen based on homogeneity-of-variance tests (Games-Howell when
needed). Results showed significant differences across time points in all three
dimensions: intrinsic motivation and task value increased from pre- to mid-test,
whereas self-efficacy showed a stronger increase at the post-test stage. Rather than
framing Wayground as a tool-effect study, the findings are discussed from the
perspective of teaching-strategy appropriateness for introductory professional courses,
highlighting mechanisms such as increased classroom engagement and strengthened
content impressions via retrieval practice and timely feedback.

Keywords: Wayground, gamified review, optometry education, learning motivation,
introductory professional course
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