B =
EEEHAT!

Journal of Educational
Research and Development

FTNE E=H Vol.ig No.3
2023 % 9H September 2023
BIRHF IR

NATIONAL ACADEMY for EDUCATIONAL RESEARCH



HNEI

wine B 8 SRR

B=H

H Journal of Educational
Research and Development

TmiE =8
FHREVEE

HFEX

89

95

100

101

1 BESRPESRUNERBRERBE SR ZIENT
BEE -~ RRE ~ BRL

29 WIERFIMERE  —\SHERIERIERZRIBATEINR
B== - TWE S ZER

63 BEEBEVEHSNESBRISPEMKERIRA (3T )
SRIZfm

HisRS
BWRIE
(HEMARERAT) RB/EELENRK

REE

BITUBHA : 2005 F 6 H30H8
HTIBHEE : 2023 & 9 H30H8



ZHEHR =

& REHAT

H Journal of Educational
Research and Development

Contents volig No3

i Journal of Educational Research and Development
iii  Words from the Executive Editor in Chief

Research Papers

1 Analysis of the Effectiveness of Adapted Physical Education for Grades 1-12
Meng-Hua Yang / Chia-Ming Chang / Li-An Liao

29 From Fact-Based to Concept-Based:
Collaborative Action Research on Developing a Concept-Based
International Education Curriculum in an Elementary School
Mei-Hui Liu / Li-Ping Wang / Hsueh-Feng Lee

63 Improving Learning Motivation and Engagement Through Gamification
Wei-Lun Chang

91 Journal of Educational Research and Development Call for Papers
97 Paper Review Regulations
100 Journal of Educational Research and Development Submission Form

102 National Academy for Educational Research Authorization Letter
for Use of Articles Published in Journals and Magazines

Date Founded: June 30, 2005
Date Publishing: September 30, 2023



?Slﬁﬁﬁ?%iﬁiﬁﬁ.ﬁﬁ :F'J BHh&E=H 2023¢F9R308 BT

Journal of Educational Research and Development Vol.1g, No.3, September 30, 2023

BITIBHA : 2005 6 H30H Date Founded: June 30, 2005
BTN
Publisher
BB A B ZAB Wb

Yuan-Chuan Cheng

Fim
Editor in Chief

oA
Hsin-Yi Kung

meeX 8
Editorial Board

T
Tzu-Hua Wang

EEe=3]
Hui-Lan Wang

FAFRHE
Sung-Po Lin

BRERIEL
Robin Jung-Cheng Chen

B4R
Nyan-Myau Lyau

BHIEERE
Hsiao-Lan Chen
B30
Hsiu-Hsi Liu

05
Ching-Tien Tsai

President, National Academy for Educational Research

BT RALRTHE A S B 7T 8%

Professor, Graduate Institute of Education, National Changhua University of Education

CIVATE N e A e e B P 2 E s
Professor, Department of Education and Learning Technology, National Tsing Hua
University

BT R RO BB T e B
Associate Professor, Graduate Institute of Educational Administration, National
Pingtung University

(B Y R B BN BB BCRBA TR R R
Professor, Department of Educational Policy and Administration, National Chi Nan
University

B BUG R E R BRI R

Professor and Associate Dean, College of Education, National Chengchi University
EARVAEE R Y S NS s A TS e S A b E 2 €

Professor, Graduate School of Technological and Vocational Education, National
Yunlin University of Science and Technology

EARVAZ 2 T TN S U S P £ G

Professor, Department of Education, National Taiwan Normal University

B BE e B R BRI h DR SE R

Research Fellow, Research Center for Education Systems and Policy, National
Academy for Educational Research

BN IR ER RS 5 OB

Professor, Center for Teacher Education, National Chung Cheng University



il




FHRATEE iii

BRI

BISCREALRIFR BB E e AR O

ATV EE DR T ATES AR E R, ~ TRREEEE,  THH
BOREGIE § & " #EOH » SEEEEE , VISR - AR EGR R E
& (FENENE LB FEREATIRELZ EGERR 8 EE KGR - RET]
HLL N =Rans o =RanSCERS L 28 TRREREE , R THE OHE - i
HIRF S EFEEUA L - BUIERE - REHTE (IPA) SRIETERCHIER T
AR B AR - A DA R TEI SR PR — AT B N DA S R AR B R B 7RAE - R
FESES(CBEREZRERE R 55 £ KRR - —RRIESN -
DL AR A S LEBEER i 2R - RS R R -

F—m T RBIER P EERLI T ERGEER T E AT, S
A YR EEIER T AR SR E LT R AT E i S T E R
B > FEH IPA TR B ERE B i R R R BRI SR - W 9E 58
et ¥EERE E B iR BN SRR - s R AYEE M IPA EIUHEER B %R
L rErEmT S e i B Hoh B B AR TR E e B R A - DESERS
REFORAHE RN EERE B I BORHIRT » B - AIE AR - T 2FBIE
AR A R S AH BRI | > $R 0t T DI 2 - REATE R ERIRTFE I - DA S B
BRI R AP RO - SRS HE B S B i s 2 (B e S A B
i (EfSERERTEEREERE T2 -

FHR TREERAIMIERA - — T/ NEREEERER R B E T
gt o W B NGRS 1F - DR REINBETEINT - & IE
PR A 2 R A DM R AR BIFRBCF BRAR - e P s D& R AR R 3G T
HEETE R R - B R DA BB AT SE PR R B S IRt e -~ e
BERIRIRKE TR B - HELIIRIEE - WHoThs Roc B i RTT 8ot 2 e - ¥
RAREEHME TS R A BEIRBE R R - f2(t 7 AR DAERRRAR A R il
{LHA - ERHRE LIFEE 225 |



’ FHRATRE

SSsn —

=7 " Improving motivation and engagement of learning strategies through the
employment of gamification ; - DUE FIZ B IR IGZ W2 B EHidHLEEVLEE - EE
FEE R AR B L ER R AR T - FEHGE A RO EN R B AT A FI R H 22
R - SEFMEE BRI - SIS CRREREIGE R AR E B - BERA - I
— DRI B B - WFFERE SR E IR AR B LA B L 5 A Rl A SRR B 82 2 Bt 5
F o Rt T DLE BRa iR R AN ST - IS [SHR A L R R B ) 5
THBRREE R AL R T TRYBFE 1A -

HREHITERBEENESHER  SREFEEEZES ATREZEEEE
FEE AR R B E UERR DR D TIERERYES ) - AR DUE A ]

i AR 031

2023 £ 9 H



FEVICERBRIT] BTUEE = 2023495 H 1-28

DOI 10.6925/SCJ.202309_19(3).0001

BE R B PERRLT
BRI HE e ¥ B i R Z TR

Bt B s ke e e B R R R 0
TRE G B R R R R
B i S RS A e (T e

%

HEIERE B 2R T B LIRBEERSE < SR ATRG TR B e - AR
BAVZHY > TREE SRS ETEACEER TR - HSEER T 'R
EHOBIEHECRES - AUHEEERAMEHREE - DB AR RS
DU S GE RS T S R ME | Bt LR - HR RS ERE
BHE &R ELL T EAREAT - HE 3,270 (RS o o T iERRR
FEOATOL - ATTEEE IPA 34T - REIL T AR B R B i R R
BRFEIAISR - BT Fehi RagI - llERE B H iR DU B L R ER 4 22 BE Bt B R Ry ik
Z o AR R BETERERE R Ik - R _EATE AT R ik Z S e B 5t oy
HEFERR B B ZMARE - RIREBRTEITHET - RELEER 5 7R e
W& E RS 5 B Bl 5 2R - (F R i IR BUEIER B 3 E mE % -

FrsEAR - ERERETT ~ BIEEOR » Bk

[GEENEE ) BEFiZ E 1B : Liandoral15@gmail.com



2 Journal of Educational Research and Development = September, 2023, Vol. 19 No. 3 pp. 1-28

Analysis of the Effectiveness
of Adapted Physical Education for Grades 1-12

Meng-Hua Yang

Associate professor, Department of Physical Education, Health, & Recreation, National Chiayi University

Chia-Ming Chang

Professor, Department of Physical Education, Health, & Recreation, National Chiayi University

Li-An Liao
Adjunct assistant professor, Department of Ball Sports, University of Taipei

Abstract

Adapted physical education constitutes a specialized curriculum designed for students with
physical or mental disabilities or illnesses. This study examined the current state and progress of
adapted physical education in higher secondary schools in Taiwan, with a focus on promoting
educational equity. In addition, this paper proposes policy recommendations for optimizing the
allocation of physical education resources. A comprehensive questionnaire survey titled
“Developmental Needs Related to Adapted Physical Education in Higher Secondary Schools in
Taiwan” was developed, and 3,270 experienced physical education teachers completed this
survey. Descriptive statistics were used as the primary analytical method. Additionally, a
classification model with classification and regression trees was established to identify key
factors influencing the effectiveness of adapted physical education. The present findings indicate
that the current implementation of adapted physical education does not effectively involve
students with physical or mental disabilities in sports clubs. A growing demand for teacher
training and education programs was also identified, with a shortage of teachers and a lack of
barrier-free environments being two major challenges hindering the development of adapted
physical education. In conclusion, proactive measures should be taken to improve the quality of
adapted physical education in Taiwan, including developing teaching materials and providing
training for professionals in the field of physical education.

Keywords: adaptation physical education, sports policy, student with handicapped.

Li-An Liao’s E-mail: Liandoral15@gmail.com (Corresponding Author)



B REH BHZ HEEHR P EERO T ERHER B E AT 3

ORI FA = S]]

W ERE T — e IR E - R EREEENZAFNAE N FEHEEE - #EE

H (adapted physical education) —gd » fEPHIC 1970 & 1980 A HZ LR kg5
(special physical education ) .~ » EHWE RS [EEEEXETEEYE (adaptive )
HISEEEIAE (SMEF » 2006) - R RFRTR KRBTSR LTSRS O LY
BE - ZEEH 1999 4 6 H 25 HATHHRZ T Rk B 22 iR ReTE ) g%
IEZGETTEIE (PRIEEE ~ A BEE - 2006 5 25055 ~ JEogd - 2013) - [fiZE AL (2013)
L 2013 SRR AT (B EEHBCRH KE) @ BSR T ERER - S8
EhEE (Hil) - HROREEES R "2 REE L - T 2REE, - TR
EE), o THERE AR EER), - TEEpESE, - TE@EMG, (H iv-vii) o WK
H o ) P R SRS AL B ER - R R B ALy - IR S EEER B E 2
T ihae i 08 B I A TR RIS R ER I L — - HR - g —(E A\ HE EH) R
o BEEETE RRES DIEREAEIE R - (KB (BEEBPCRHXE) Z
BUERTES [ - 2017 R " MR EBRGHIER T TE L - A OEBEARETEB
RS B e » R fMpEEZ Bl — 2 A MH R BRI B IEE) - HRZEtEWETH " E
JERS B HASEFEEERFRETE L - HERNBSETEREERTE - [ EHERE RGN

WREMMEETE ) =H & (HEHEEE » 2021b) -

HIER B BAEAEN—E - RAFER W E B EEANEETR - R EH
BAOVREARZER  STHEEETEELEE - miRAF e TS (2022) R
2022 FEHIRRZ €109 E24EEEMEEEMETFHR) ERER - Bl REBE S LIE
PeE B2 A il A\ S PR 2 B A3k 3,050 FT - & 2 BlE H DU #ERR B 73.74% ;1T B
R EF R IR E YL AL 769 A 5 = ElE DU TR 18.59% (RERIIk
Bifg) (H227) o HAE/NGTE 420 A~ Bl 251 A~ &A% 98 At - 2 EE/)
EEHES OEBR A IR 2 EE T R T - B T BRI A B
Bk o (BEZHATBHE BEGE TS ) B9 % - FiskiE 50% DLE - Bl
SRR AL LR ERRI RS S R RS (BE A - 2022 - H2) o BIER
BUR - UNEEAHGEIER BIEE G HTRME - A - H#ERTZME - 372
EE AR ELER) T EIR - R ERE SR B TE T HIEA R - AR SRR
RN o fERZ BT HE TS IR EH RS AR R RS B BB - et
BUGE R AR K E BUER 25 28 - BCRHFFEHBa T -



4 FEVIFREZRIT CEHIEE=0)

(—) FETERELU N ERGE E RS B AR B H R DB R oK -
(=) FETEh DU T B E e RS 5 AR AR i R B
(=) HaTERhHEDL NG Ele B IR E i E Ry R -

B~ SORREREY

FEBEZE ~ BRI bfH#% (United Nations Education Scientific and Cultural
Organization, UNESCO ) WEIIREE B HE © 8 B IGBIHiE 5 iEFE= (International
Charter of Physical Education, Physical Activity and Sport) 55—{F5E—ZXHAES H

"THEEEMAE AR, T TEERE ) B OEREECE TR YEE TG RIS
Barie @ FHEE RS - S L ERECE TR E A A DI 2 s e
FY;EES (sports) BREBETEE) (physical activity ) -~ M {E5E S LITHEIFT 2 AR (£
8 2021) - SEE] 1975 FRFFIELMEAM (RREFEHEEZE) (The Education
of All Handicapped Children Act ) - i fERs 5 HIHER - P55 —(#1E S E0E (Sherrill,
2004) - B 1992 FEBHIGENENEIERS B BIREAERTE - W05 1995 FF5eplUHE ERE T
B EEAE (Kelly, 1995/2006) - FLEESOGHEER B HREMN S @ MEHMAI R - i@
HeEl 1980 F{HEBEAT T (B LS REE) - 1R 1984 5810 (FFAREEE)
FA 2014 FEREFTHEAT (B ORBEE A AFITIER) o &SRR R R
BB 208 DU i ERIMERIRRE - S22 2] T BUR At & KRR - B
WA Z B AR ER IR DL T+ SH 2B N R & B FERS B )H TR IR A 7
= BRERKREE » DUTET SR E -

— ~ HEERTT RTERREEA 2

PRORECEAFE e K (2012) 18 ALt E e fe 5 220 - 5 BRIRSE AR
Ko EBIZR - HEHN - HENFERE - SHEE GEREEREREFEE - DR
RELNFAITRE - Kt - wEER T BETE R LH AR - BEREEER T 7
FRAVBASE - 8BR300 SORRERET AU T 0+ SR H il e 2 5 20 S5 26 (LR DU TE TS
R (—) BIrfyEEmE - U5 RIFESERE R ABRE ; (2) SEESR
HIER - e PRESR  AEEEMEREREENE . (=) EANESREET > 55
RGBT A EEREEERE ST s () HIREERER  BEHEE
FRENFTHE M HBREEFEH (G - ML 2009) - RBRITEAERIES B HIE



B REH BHZ HEEHR P EERO T ERHER B E T S

HESRBINTHE B REIR 2002 LRI B N ME—E RS B 525% - (HERETER T EHIIR
W - BB ERE T HEEAIRR R - IEFI SRR EEREEETE - PR
TEFERARE (BREEAN - 2004) - I EESHAH RIS EEREEIE FRET &
AR ERS T i ABGREE  FrREE Z S R 5 aRiEd - TMER g S
A AR ETHH E T - @ REERE B RS AR T E R - 220 BT
FERT SFAHRE S i BEAETT A CRRTESEE A - 1996 5 BRANE > 2004) - BRAKRRELRE
HiE (2014) HiE » HEHEESHEATINA R - MEERETAERRESFICEZ
W& o BACFRELHERREE (2023) JRIEHITHRREER] - HRTAEGHEER B IR R ZAETIEIE
EREFIREE AN - e —ikie B AT A e B BR T RAVRIREE #AT -
{EE LLZ AT E Y REHT B fri_EI iy SHZERET NG 2

HEEH IO 2 A R e R B AR DGR AT 5T - ] DA AT e e H
DI R HAEEINEFFEERE - FREERAS BA B - Al REEMEEN 2
Frgra ok - DS RSE (BRETE A > 2011 ; Magnusson et al,, 2014) -
HEBAEEEEE (2019 - 2020 - 2021a) (EMEEFMETFER) MFERFTR
106 2 AE 2 108 ER4EE - Sk DU N ERAEE T Tom M A 5 R IR IR g Y IR 52 7
1 LA TRTEER AT 5 BTl R 0 9 BIRy 57.67% ~ 56.92% ~ 56.21% >
B SEE RN BB FE RS B SRR E IR RE R - HAT > SRR B
ARSI R BRI S (REERFEREEER) A& 3,095
Ao HEEHE 96.78% o MESHHI R S LIRBIRIABE IR E R FE - B/
FEELDURFBEET R > 5 92.58% 5 BIHIRE SR 2Em - 5 87.32% ; =i tHEEY
AT - (#15 40.15% - M 2 LUB BT A ERR B B ERTE - #ATE R A2
LN - [FIRFEE RS B A FEAEE T - IV RHERTZER] -

= EEREEE A E TS L

Block (2016) fEHI#EER T B RHEEEET —HKOASEHE - B EES
PN A MR R L - DU S RPARTR S REAENREJELRR K - I EERE B 51
RIiE S Lt g BN RITE K - B S OERES A ZEREOR - HIHSmE—-EE
B E SR EIRRAEAY T30 0 DRI B D IR S A4 1R 380F LR SR O AT R A 2 B2 2%
Fo TEREEEEE ) ARRTRMES CPREH -« SR - 2007 5 SR -
2009) - FHAYE (2010) fEHIHATES RS FHEIER FRIBEN ERE L]
Fe=RH - sppliE T IRESEEGERIEM ZA Bl T IREREIE T SR



6  FEWREBERHT GEHIEE=MD

srEEERS] ) DUk TRIREE IEP NFRGIRE T HETE ) - BBt H SO
fEtEe e A B B R EE M (E LB E RS MRt 2 - BAERHENER - EBH
IEN B IES R ARE I e ol S RU#IE - R TIEREE TREAES (4
REFA > 2016) -

BLA5E (2000) f2 M 1E RS 5 ZEiZE BB TEREL B R 2E g (ER R
BRft - FEEFEMPES CIEEEENIRE - FEeE - SREEME] - ZobrF A P s
AET i PR RS T R IEP BETHYRIRREIR - HEH e E i —iREEE Y
IR R K - (HIEREETER TERE NN RAER - B0 R RV EN(FELRT
HLZ BRI TR REA - EHRERIEGT LR — APkEL (fIztit - 2013 5 B35 -
BEERIR > 2013) - RS2 - SEIERS B AATERZREERR AT S A 52 A4 (] 1) 22 B E #F
IR~ NERTTE - DINBERHE IR ELFEE (Sherrill, 1993) - {HEIREGEAHTFTEE 2
Fili 2 B Jte SE e e B PR R I T fm ke B P St BB AT E IR E R B L B 1T h R
ZHFROTE DL 28 (BRI - 1996 5 B - 1984) - iEdE (2009) DLFHER
K RERRERY T AR NP E R (E LB B st R 2B - IR (E R
EREEE TSR - RRRINEETR SRR TsRZ2EHHf , ~ TERETEBEdE )
TERZEER EHERAGE ) - TR EER T AR, TERZ RIS, - Tk
ZENEEESRETIRHG TR F/NIE - BURFATERRBEE B RS B AR R s 2
ZEWNEE - HATSRE AR g B 2R 88 RN R#OE © #E51E2
Bal#E ) - SRZEME L2 B - RN DIE R E e F e - s
JEdE T Fh A LB -

=~ Bl fERgEERAET) 22 R R

VR B AL - W2 AE ML B E Y E - EEE BT - BT KIES
Hyl| - FEREEHEEIEAARRE - BRMEZEZ B CRES ~ #ETE -
2019 ; 21538 ~ ={ERE - 2008 5 200~ BEYE - 2015 5 Bk - 2006) - ZREEFH
EFCE R RS AERCEIER B BN S EDL TSR, T ERRRIEE)
T (FRIESEEZE A 1996 ; #IZEHE - 1984) - HEH TR (2017) #figt 104 B4
JEE AR ER AR BRI B o PR B 22 AR S 1 ik [ FOE B B (AR BT - ik BE A E T
REBl/NEE A 1.83 {Hit B - BlHH 2.81 {HitE - &=H 4 2.66 (@it & ( H
229) ; EERBRBEAREKI AR BB NEEEERE 128 X - B A 1.28 X
=R L83 % (H 229) - FEHBEMIE B EH TG R Al 32 B L E RS A



B REH BHZ KRR P ERERO T ECEER T E T 7

A BE R A BE B IS BN DA A PSRt Bl sl R B AN 22 SRS R BRI &
e b E2 AR S B Mt B SOEEh s B AR BB L (R IEREREAR - R R IKAERHRE
BB RAERT & N R SR AL A TR oK B B - SR B () P ER A S B 22 B R R K
Ry PEFPIRE ARG SHED) - EE MRS D2 TR -

VY ~ ByCoRete SR A ReE se A fr a8

Riebe A (2018) 2 K fEFEREAE CLIG VUM ZESR « SAarRl » LAt T ~ AL
TIEAPUT ST > PAR SRR - At ek (2020) 545 HEERE B REr = Ae R
Bt AR REAE o (E3R S AR B LR ER A 1 E BN 2 BB P Pa - e R
N JEFFEREEERE (RIE 1H P H i Bl - BUR B L et A S E B B S B B
WIREERK o AHBRANT T #8305 L (e B2 25 A8 FR (e S i Vh B o] DU E SRR S B 1o 8
FIREHN - S (e LR BB - SEM RS B LR 2 AR I F e B VE BRI ERE - BIH
B HE HERERY FE R B L BRI S HUAT RS B M2 B (BRARTFE A » 2016 5 BRIEIES
A 2 2010) - SERT—LERF5E (VEERR © #E5C5% » 2005 5 BES ~ AR E > 2014) 1
MR - Hat e R HEER T ARR S LR EEEET LA
% HESEREET A EEEHIEE kB - HHESE BRI EER
& o (HERUE RS L EE R SRR REEE ) BRZ DRI E(EAYIE
HRE - SRIEAREIR AR ik Z [F] 05 e [F] 22 B 28R - DU R R L = ERVSERE - B
PERIAN > 35 25T B IR AR 2 iR B /E BN ERE - 2ES B EE N 51
foer (JFEaLEE - o - 2008) -

h~ EEAERE R TR

HEIERRE B R T T & OREEEURZ I ER S 2 ARG IR ERE - 2
WILRAR - B LEBEEORREERR L n] IS 2 S i E A EE S HE T E) - (CE S LT
T AR o BRI RREE 25 AR BRI R R B B PR IS IR R D383 - BRI e
i B WIERES I DI — i R B SR it i %0 - H AR S et e B LA & (K

(73R - 1997 5 BakfH - BATE - 2014) - HEMEFTE (2017) MatSHE2m
FEAETT R RS T SRR AT R AR B2 - BETRE SRy | i S iR B SR8 FH A 2530
A BT B REREER L ERRZ B ) 255 42.62% B 40.76% (H 220) - BUR
S JERS B AR e B AT T BRI AR RS -



8  HEWIREBERGT B IEE=MD

HERE /AL EMIATR S - St EE A B & EE - Rt 2 HeEER
BHAMEREAIRE » Z8F © Bl 2 2r#E ETaRE - 20 - =5 JE)
BEEF > FTEEHINATFEZEE - FBURES OCHFTRMEEIEL - FRFHE
FATHEE SRR EIR 2 TR ERYL - TS BRI R R - R A DA
Shnt g bt (EFrEFEA > 2015) - ARMEERFHER T i2m A,
B W L A E 2 AR S RE ST (bRIGEE ~ ABHTR 0 2006 5 B E ~ BEAREE
1998) - RIS N EANRIR - (BRSO AT AT - R F R Th/ N2
HEEREL - RS T - B AR ERE N B DIRERE 2 25 - REERLSH
GHEIA LI AE M S - SECEER T R EFEZIRG] - DIEBR
Bl - EHE 1992 FhltaREDEIER T B R IRMERTE - LA 1995 FEoepkow ERE B B
FATHE - SAAAT 15 TEARE N R ARTE RN A (Kelly, 1995/2006) - {#H HAEH A
R &R BOE B R B AR - [LER TR RS B 2 R (R B AR - 5 TR
REAE A& Bk fig AR TZATYE - sEr bR B R A Kbt -

FEE A R IR AU B A FERE FE RS L - JEPIRRE L B2 AER B - fTH0E
BISEER B SE R MERUAESE - BRINE W DIEREE Rrh Ry TEIE | 550 TREE B
PR S IEF AR (ARSI ~ SR » 2007) < 2K - (G (2007) AUBFFESS
HH B0 PR B2 A S S B AR AR TR 32.26% WY R S s B DL _E i B RS E)
G J7A S R i B A JEIR A 0 P P A 2 S0% BUAEEHE - BB 2 > B EBREE AT
MEEGHME - f65 LEBEE SENBERE - S TEER S HEIBERITE - &
HLEE -

o Bt R FE R 2 Ty st HE RS T L Y B IR DA & AT B R £ T R
MERE B #0H W E 2 A RCRIS MR — BB % - ARG5S (2015) FERFREDHE
MERE B R Z R 2 DV R R Bl BTIR BRI ] 22 36 HH B A AR Y a5
I o A REERF IR - JECEAGRERER TR - A - EFAFEFRGR
HIERA T - BEHEERGSRE - LHPETEEBSEL - EEREFELAPZ
B b BB SR ELL N RRGEER B R R E RO BN - (F
HhEER TR RERGE ORI HEGEMN - whothham ] e T T E A
BURMHEEZ 212 -



B REH BHZ KRR P ERRO T ECEER B E T 9

— ~ R

AT FE RS R B RN B RS Sl R B = EAE REE - EER E
BEETTIISE - sHENREIAER] - BRE © BT - ATE SRR IR ERETTIE - Wi s
HEB L EREE - BT h DL N R RCHEE RS B A BIEBOR -

B 1

R
MG SRR BT :
1L BiE AT TR
2. i SRR S 2 st
3 RERHLT LHEHR [:> RS
4. RZ Bt e 5
S 4 BRI B
> 2R SRR 5. 2 LR A S BIUES)
6. G/ AL LB RS B
THETR o

=~ WReES

AWt FEL B = EAE R (BN~ BlF - &) SE RS S (R Ry i
¥ st B B fmEER T MErEAT (RS s AR EEE) - HEE
6,307 ZHHMETHIGHE - /3B RN 3716 £ - B 1764 % - &h 827 % » R
R R A e S [ R S B 22 R - AR AR [EIR 3,270 fr RS - HorEd/ ) 2,205
3~ Blrh 624 73~ Err 441 7 -

—~WETLAE

AW E R R RG R - IR TR RERAE - pHFeERE Sofi e 5 R
JEREHRRAE » IREE - AR BERRRIG BN FI ARG - (a5 R ERR I RR - A
BAE RERFRS 2 - it " RElEHR P ELL N EACEER T R IR ERE, -
FEASFH AR AT EL s B %L (Cronbach’s alpha) {REGEITAERAVEL T -



10 FHEWFREBRIT BHIEE=15)

FEELEER - KMO (BB 976 » Bartlett BRZEVAG & FFST{LLR G4 BO(E © 104655.260 ~ H
FHEE @ 406 ~ BE3E ¢ .000 - o]t B2k 76.609% - X RlZE &&=l Cronbach’s
alpha {REGEAIFR 1 ARG mEEREA -

%1
P& N A3
FREE  REE ELE| K2 Efif& Cronbach’s alpha
1. A T 2 B 5T L PR A
SR 3
2. AN (T B R T L O 2 P B 4 )
(B R A B S B
3. AR T i s 5 20 T L 5 e R T B
e
4. A 5 i B T L B 5 A 2 L i
HEiHE Ul 20.790 931
5. AR T B e B T EL e Tk S s
e
6. AR T B & 2R T T AR TR 0 B ek
s
EIE 7. AR AT R 5 2R T L 2 9 O B B
il SR B 2 S 5y B
Bt 8. A T2 B 5 5 T L 8 2 B LT £ s e s
e HHEHN
1. S A 2 EL (B o S EL R i
AT R
2. A B R L MR T T 0~ BN
- BT
n%; 3. A B S Lt R T S L L
iﬁﬁ 7 ARG 16.110 936
”;; 4. AR e R 2 EL (AR S A B BT
7 B A )

5. ARCHE fERe B B BN RHGRR Z EH
6. ARGHIE R B HEE B i e B B ER S &
Eayiid Sk




B REH BHZ KRR P ERRO T ECEER T TR T 11

* 1
PIANZSA (4)
T RiEm EH [KZZ & & Cronbach’s alpha
1. AR R T T S R o A 2
P
2. AR AR B T T W R
W
i 3 AR ECE I AT R SR
WERM . mremm s mmiE e 15.021 o1
4. AR R S T B T e %
23
. i S T S T S e S SR
B FR S A
1. A5 L R ST L e B B (5
. T R RS
e 2. A R ST L e e e S SR
(s .
o AR
. 3. A b A 2T EL e B R e

st e AR 12.370 939

4. AR EHCH B A AT Re IR E B B R
BB
5. ARERGEER B 2l B g a2 580
e %3k
6. A EFCEIER B EAT 2 EER E AR
R TR

SUFEEBE 1 AR E R A SEE AR

BES L 2. AR B G A BRI T B e

T EELE 3. AL E RS MR ISR G E 12318 961
BBl A4 ARG SET T B B T B s B R A

EURE] S ARG T RS B TR B B R 2 A AR

Y ~ srbr ik

T BRI AT R T o AT AN - AWESE S DL B ERIRAE EE /0475 (importance
performance analysis, IPA ) #7347 » LN E—F i,z -

AHWFFEEE S TPA - TPA /Y= B Gm i R A — A T Ry alam Bl - F5 (R (E 5 e H
HRE R ABUE - BUEEERIEA RIS EFER - s ibam - §H%



12 HEwREB RN CGBHEE=10)

PRI R o PGEZE - TEORF R 5 B R E — F E RN E— - EE - hiEE
SEEE BT - TG SR T LRI ZE B AE S A ESR DUR S BRI R ETHE » R H
RARREAEFT BRI 22 o H AT BRI M B I E IR 20838 - AN E R ~
SRR IS E S ?%Eﬁ$ﬁ%%ix§%ﬁﬂ%&@ﬁ* XA EHFPUE R  BUERY
B SNEFr BCE IR AR - B B R R B B A B B B B AR
MAEBUEHZEES %ﬂ%%mﬁﬂ%ﬁ%ﬁ“ﬁﬁ(M%ﬂ&mwmwy%%)
HFER T, —ZERRCEER BRI 0 TR R ROEER S T K
WA » K T HIAE A NICAFES RO Ry -

Sy AR DR 57 R B - s Rl ERIR < 25 1 R IRFREL L FE K
%’%ﬁ%@%%ﬁ%%ﬁ@&%ﬁ%ﬁ(waMwwwwwd,%H%@%m
HYURIM R K S - EAEH S RN E R e NsmiE I EEE (concentrate here) ;5 25
T SERFRBELTE KR - AR RIR AR B IEESTIEFP R (low priority )
B IV RFTRENUSEFERIE » B SRARIE MR EEFS (possible overkill )

AT SE 53 B DABR 0 B 7 SR AR B 43 B ARSI B Ry oo PG - A X B Y @ifiig
22 ) E B AE SR - DAER IR Rl - T3 SRRt - sKERET 25 B EN S E e B R
Ut B SR A T T B B T SR AG T » ARG R Bl R B B IR v 72 -

FHS TPA 3 A (R DASEI(E Fy 57 PR S » & T R BB B - BATRERE L
[EHE RSN ERE - EASEMERNS - (BBRERTEEFEK -

B~ iR
AT B R T B B R (T AT - TR SR E R
ST FERE TR 5 - ORI R 7 R B B R T R VSR T AT ER S -
— ~ S DA SRS IS T B DO R R AR A R

N3 2 FoR o ZRGEEEEER B R S E > DL T BTG EE ) B RE
AR "B E0E . - TRRMESEE, T EESRM R, WP T &
(PR S A 22 Bl it (] By B 2 i B BEARL & ) 150 A (K



N
ES
1
o
a
o
b
2
o

HEEHR P EER O T ERCHER B E R T 13

% 2
W FEREF R o BT R WU T
(=] S e R
Hifivags 3.42 0.76 1
BERARM ~ R Rt 3.19 0.82 4
EUChel 3.22 0.82 3
EIGEES e 3.22 0.82 2
0 s ER A 22 Bl it [ B R ) o 7 B B 2.66 0.94 5
AN 3 FR - Z AL HATEEIER B RS H - (500 T BATEEE J 1970 &&
HAKFr Ry " BERw A - Rl RG, ~ TEMBeE, - TEREERE, o mbL T E
(bR A 22 Bl B BT B 2 177 Bh B & 1SR (K -
%3
B H T KA AT
& i SR=L i 7352
HEmTERE 3.64 0.71 1
HERG B R 3.63 0.73 2
BT 3.61 0.70 4
E/ G ES e 3.62 0.70 3
B riee E2 A 22 Bl [ By 2, 177 B B A ) 2.88 0.84 5

A5 4 Fs - ANFEIEETE R Z AN E T EERE S E MR, 1 F fEd
£ T ATERE )~ T BEEEM > BRiEAIGH ) - TR - TEMEuL, B
HE (p<.05) - FURNFISERGHRAYZ A2 EE SH H AN E R -
Scheffé %251k Pl 58 8055 s B P 3 Al B = P 3 A A e B B R L E T R B S
PRE/INERA - TEIEREE E R ) AU F RUET - (2 T B L IEREER A 22 Bt ST
B b BNELRLE] | SR (p < .05) - Scheffé R ERER LU PR f5 B 2 il 6 g i
BB T B REREER AR 22 it B BVE Bl 2 177 B B |, TR SREEE S R B/ N -



14 HEWFREB R CGBHEE=10)

%4
PR B ERSVTIHR KR
[ A BRESR AN WgE BdEE . FE p1H  Scheffé Bk L
(1) BN 2213 335 0.78  27.23%** 001
ZpmEEe W (2) B 614 3.55 0.75 2,3>1
(3) @ 443 357 0.67
(1) B/ 2213 3.5 0.84  6.76%* .001
éﬁff?&%ijé{\ g (2) 614 327 080 23>1
(3) @f 443 325 0.77
(1) B/ 2213 3.6 0.83  16.91%** 001
BRfEZURE W (2) B 614 334 0.81 2,3>1
(3) & 443 334 0.77
(1) B/ 2213 317 0.83  16.36%** 001
BbEek B (2) B 614 333 0.81 2,3>1
(3) & 443 336 0.75
P— (1) B/ 2213 2.64 093 279 062
S HEES (2) B 614 274 0.95
BRBNSRE _ B (3) @f 443 265 0.97
(1) B/ 2213 3.62 072  2.83 0359
HAhgEE sk (2) B 614 3.69 0.70
(3) & 443 3.66 0.66
(1) B/ 2213 361 0.74  2.80 061
;ﬁff?&%jﬂﬁ%; (2) B 614 368  0.69
(3) = 443 3.65 0.70
(1) BN 2213 3.60 0.71 0.81 444
SRRRZARE SRk (2) EF 614 3.64 0.67
(3) & 443 3.60 0.67

(FETHE)



B REH BHZ HEEHR P EERO T ERCHER B E T 15

% 4
LRBHZ ERy IR R (4)
Jigi BigiEih ANEL PR e F{E pfH  Scheffé i £EE % Lk
(1) B/~ 2,213 3.61 0.71 1.16 314

L Fk (2) B 614 3.65 0.68

(3) & 443 3.63 0.68

- (1) B/ 2213 2.85 0.84  6.81** 00l
gL e

S EEEEL (2) B 614 2.99 0.85 2>1

o R R
RBIESE _ R (3) &k 443 289  0.83

]

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

O E R A AR

F 5 A > AT HArs TR S UEERE T AW (ATEEE) 0 DL
"ETEATIAE o & 0 5F 2305 AR (72.0%) - HRAKFP Ry T ik SR i S
BEdE o 1,715 AR (53.6%) - T ResREAEREREELERIFYI R E - LR A ik
B4, 1,433 AR (44.8%) - "HERZEHAMS 5 1,240 AR (38.7%) - " ZRREEE
AZERERE ) 1,150 AR (35.9%) » TiEEAE ) 996 AR (31.1%) - T HAM
159 AR (5.0%) - TRENEZT EEAR ) 148 AKX (4.6%) -

=~ E T R AR T ORISR

(—) =R

FHIE 2 AT - =R ERAAE S T 1A IPA (B BR T B R 52 A 22 Bl it (8] Sl
B T B E , FEE S - HERS G S BRI TR - (R IUERBRIIER -
Horr T BETIEEE ) MR IR E - AR E RS T RIR - AR EERE R
i " EERERAT Bl R, TRREESERE - T EMEGE ) HFREIR TR
FHAT - e HIVE BAAESR 11~ T 2[R > MEMEE SRR - 20 T B IEgeEE 4 22 6l
i [ By By B S AR R ) g L A g T 72 R ROR - AR AL B VR AE SR T R [R
TR LR SR ERIEE - YR eI R(RIE -



16 FHEWFREBRIT CBHIEE=10)

%5
HEEFE (THE) RESEER

ETH PN/ 15 B3 (%)
HEE AT 2 2,305 72.0
i = 90 P B S L M 24 1,715 53.6
FENEGT FEER 148 4.6
Bz Hbt 1,240 38.7
2% SN B E iR 1,150 35.9
TR ER A BRAEEE ST TS AR o MEREE A iR ERA 1,433 44.8
A 996 31.1
HAth 159 5.0
B 2
W EERANAEER (28) ZIPA F
RACF F RO T @R RAARAEE R (28)
4.02
I £’ 1 %R
(st 5 F2) (BRI
" ﬁ%%ﬁ\ﬁ%#
E iag i& ' %{t gﬂ“’ *ﬁ" ﬁE
}T\ 3.62 N g
#2 M 2k
Jid FRAL LA
I %R
(A, 2L g R b
(4 Se 008 54K, S E A 4
@%ﬁ@ﬁ%%z%#ﬁ%% IV &R
(KARAT)

3.22
2.86 326

RRAZE

3.66



B REH BHZ HEEHR P EERO T ECEER B E T 17

(=) BIV/NE#H

FEB/INE R - FHE 3 AR - bR T B iR A 2 Bk [ By Eh . B B AR A
FETEIAN - BRI B B IR RE SRARNT - (HIR DA RECRHITEIR - B T 3ATIERE |
MR DU EE - AR B R T RIR - (R mEMEREORTT 5 1 T #E2asts
Al it~ TRRESRRE L T EMEGE ) SRR RS - MR
55 L RIR - MEAEE AR - 25 " 50 (e EE A 22 Bt B By 8 2 {7 B B AR )
Jig Ty AL A g TR 22 R ROR, - AR ALY AE SR T R R - BRI DU RE(EIHE - &
SR RSB EIEE -

B 3
W EERRANLER (B 2 IPA

HATFERATAR/METRRRARER (A

4.01
I &R ey
(e S &) (HEH RS
% R %@&
Fk % 5
.- FoHok e
& :%%ﬁgg%
I %R
IS
ook S
. IV PR
% 5] e > ¥ B ¥ 30 & e e s
S 90 B 5 902 3 LB CRRAS)
3.21
2.81 321 3.61

BLIRAZE

(=) Bk

FERR gk - EBE 4 FTAN - BR T B L R RREER A 22 Bt (B Bl 2 B B AR
JETEISN » FLERAS T I B B IR TR KA - (B DUERERRITER - B T 3AETERE |
R R - IR E AR L RIR - AR mIEEERST ;T " BESH



18 HEWHFREB R CBHIEE=10)

iRt~ TERRIEAME ) T B EGE ) FE IR DR SR E AT - #E B
BEAESS 11~ I RIR - EEENEAARE - 250 " 50 ke 4= 22 Bt [ S5 8 .2
BhEAAIE] | e im el H gz EoR - AR E R AL I RIR - IR JLB TR R
KIHE - YR ETIEFREEE -

4
HMREFERRAAELER (B¥) Z IPA

BT FERATHRBEAERRLLAETE (B¥)

PR (B AARA)
% HEBEM MR
” o .
gt . > eeg ey T T
f2
3 2R
o
Il P& @ XSG SN
CTULETY ﬁ%ﬁ@ﬁ%%i%%%ﬁﬁ
IV £ IR
(HBA)
3.27
2.97 337 7

BRAZTE

() =gk

FEE G - FRE S RIR - PR T B ER A 22 Bl B Y T B B AR A
FETHEIAN - BRI B B R RE SRAHNT - (HB A RERHITEE - B T 3ATERE |
R IR EE - R EEER T RIR - (AR aERERR o T 8ER &
i it ) TEER BOBUR - AR B RS I R IR - B EE BB I insai=
AL T ARREARE T B EeR ) FREEBR TR R - MR RLESE 111
RIR - MEMHEE AR - 250 T B LlEBEEE A 22 Bt [ B B 2 7 Bh B S ) T
ELELAD S 2 BN - AR B AR T 2R - B3R R R RIHE - YR
EIIEFFEEEE -



HEEHR P ERR O T ECEER B E T 19

WA FAaRANEER (HFH) < IPA
BRTEFERATHREE EARRANATR (&R

SlEds o BR)
4.03
I %R I MR
(sge &%) (R

HEEBM - RMA

ﬂ; B o ® i
7?3_ 3.63 . %ﬁiﬁﬁ/;\_
i3 SRAL I
Il %%
(AR B8
G [EEp s Sl
Sy A ] L E B 2 W Bh LB IV %R
(AR A)
3.23
2.98 338 3.78
BRAZE

(1) FIRAEER

FERPRE T 2Rl > EIE 6 nI A - B AR - Hrf T RS - 5%
Ry ~ T B IEREER A 22 Bt [ B TR Bl 2 7 B B &, FETE - AR B AE
FIRR - AR EHEERERE s " #Eek ) i - A EVE LS AR
RFR DB SR ERIAE - BV ESTIEFPREIEE - 1 " litEee , ~ " EREE
H R OB R SR B AL - o BITEEAAESS 11 I RIR - e IR -



20 FEWHFRESBRERIT] CBHIEE=0)

B 6
BRI F KRR E R (AT ER) X IPA
BBFEZRATHREE FARAILER (BFREF2R)

5.32

I %R 1 %R
(ke 5F8) (BRI

HERERM A
ww @

s . .%@@%%i%ﬁ
% - o I Gy AL 18] 51 F By 2y B SR B

[ J
HMHE

I %% IV’
(4 R IB A 324K (&R A

3.72
3.26 4.06 4.86

BRALE

VY ~ SEHERE T BER N R AR R

FATFE Ry H BT T Rl & FUB E#E T AR N 2 e DA 5 UGB T & - DA
CRIE AR 5 8 0 512305 AR (72.0%) - HIUKF R ©kZ SRR 5T
B IER 0 1 1,715 AR (53.6%) - " FREARERE BEER I R ) 1,433 AX
(44.8%) > TERZHAMT ;1,240 AR (38.7%) - 1 ZE=REEEA S EHEARE 1 1,150
AR (359%) » THEEAE ;996 AKX (31.1%) - T HAMh , 159 AKX (5.0%) » "5
R EREHR ) 148 AR (4.6%) - [ G B 5 2 B B0 R B R 2
REANER 6 > AILIEEI - TERZEA , » TERE AR 5 K T B SRR SR R
i ) R E RS AR B EICR AR - IEAMEEEE 70% DAL - 1 " i
HEHAGERRE ,  TRENE ) KT RREL R RLEE R E ) BKE
% - BIES{LEZEEIRAE 30% PLE - " HRENEEZ T EREEWR ) AR ZE 10%
fEZR 6 1 I IBESEIR A H I W B B SR -



W
B4
£
i
3
o
T
%‘:H%
W

HEEHR P ERRO T ECEER T E R T 21

% 6
B RRRNBERMRE RN R R
Sl HEE EHLE M
iz B .15 100.0%
BE AN .14 099.5%
i = L P B 45 L S5 0 5 11 074.7%
L E R B E AR 07 046.5%
TREANE .05 032.6%
TR A RS RE L EEN R TS R E .05 031.9%
FENEZT LEER .00 003.2%
o2 228
fh ~ % i B L 58
— ~ G

(—) DUElERE T ERR NS - B O EkER A 22 St B BdyE 8.2 177 Bh Bl AR S8
BRZ - B R T E e ME

HAETERBE S EZFEREET - SEmEE) - BT S EcE R IR E M
HFEE 2 B FRSE RS T BRI TR K o RE > M m I BRTITR SR Z IFAE
Z 5 MR AR EW K E] T 50 e 4 22 Bl BB Th Eh 2 177 Bh B AR &1 ) B A
b BUREETE SR Z A ZEIEBOR - TR EBRELME R Ry RAREE A SR (ISP A 22 UL
BEE o MAFEENAERENEGEES - 0 fEATERE RIS - T 20
YEGE ) BURERIR i (E - i b - ZEHBETEHEIER T BRI - DL " BEn
RE L fSooderm - HAMKFP R "Ebi#as, ~ TIESMR T EESM - BRiERS
oo TWEA T B REER A 22 Bt I SR B2 1 Bh B AR A ) B TRER T &
(PRS2 A 22 Bt (] By B 2 i B BEAR & | RS SRR A AR AR -

Scheffe {5515 Ll 5 HE7 oy B S5 il B vy o B 6 S e e 5 2 O B e v T
S SR B N - Bl N S BRI BIA (2 B AR E R (2022) {2 FCHEIEREHE
HEANBAE AR IR I E - H/NEEREIER] - B/ Nl H



22 FEWFRESBRIT] CEHIEE=10)

HEGH > SEBEEERAENET] - SSEER S O IERE A £ 2 BiE FE e
CHEEIS L IER - TS AR EN B Bk AR, - AR UL PR B IR S R 5
FESHE G RIROFR K - WEEREUE $HEERIHGER i - Rt - A0SR %5 T S
B0 e A= 22 Bl B SR E) - DL BRTE B NS B RS B B2 R AR AR SR B A
S I1ZJ51E] -
(=) W ERTE AT e Rk Z SR BRI o bt Ry B R e B B S R A KR =
A AT ARBUR - FERE S HATITRE & 2CH B B A RN 26 - DL T ATE
AT &% > BEXKRP R " hZ SRR IS, - SBIME =R R
AT " KRB AR ELER R E - SR ARELE, ~ TRRZEM L,
"L EMEERA G ERE ) B TREN R ) JNEIHBEEER B R RARE - 1E
A AT L BEEF EHEE 2 THECRE FH iAHBRAR T - B B e OEREARE
HEmEWE  AEEERTRAVE  ETEER T ERNEE  BEETET
ERAR -~ L IERS B A RENTE » DIR B LR SR A S e i b n Bl S o (EAR
IR REAR NEIE N - HAEE SRR B RE- N R AR - IR B RERrERE
ARTERRE - EIEERRE AT - Bt MIEORAE B iRE ek B E B L IFE M HEEE
TEEN - IEBEEEREE b BRCE AR MR R E A E R E SR E R

o) W

3 &

HEH
z=

R TR IR LI - H AR E N AZ/ TR 2RI - HAT R 6E K
AR > SERE b R B R TR G BUR BRSSP 5 R A -
(=) EEITEE - FWTEE - IRNEER 5 AE A B g e it B 5 B 5 440
A I it T R 2K o PR A

EERRE TR T ITE B OREEEER S < A FTRGTHIIE TR E - JERRETHE
AE 2 BRI A - FURE ISR s 1 E s S B R R E B AR A 1T T FURIER
5 REE AR ZE - RS - ELUEER S ZM RS EL - RAE
S A AR At~ S fREL b o SE SRR ARG IR R R R B R fi - TIREIR
AR R E NS At~ SRR R B R i - A8 AR IRACE TR 2
HETE AT HEET R - (ERIETH RBEEER S 2 E WE 2% -

HEH H TR B A ERE T S ET G D8 EEEECR L - T 2017
FERFFEEEET R (BEESERAKE) (BFEH - 2013) f1 - FIESRKEEZ
OIERR - R EAE 2020-2023 FFHEGEES] " FES R A ERE B HE6E
HE B ZANE 10%, (H38) > HILBEAEE S B EER S MeEii&a ZEEE - &)



B REH BHZ HEmEHR PRI T 2 RCHIER B E R T 23

73 REZIRBRAGAE AR AR T AGE FE RS B AHRH RI6E - DAL DR 2 Bl & S i A A 1Y
T

BeAh - (R REAZE RN - R T EE) (2018) o > 7£ T Ak
S —E T ) RIEESRT - BROL T =THEENW - — - DB RFE R AERZ
HETE > MEEEERNVESEREE - RAAZHES RS ; —  ERHETER
RELABR FE SR PR - S8 ol & HAR R e A RO FREABE J Rl AN » 1B E  BuResdfT
Ry FREE S LIERESDGHEERIR - BB EEE | = EILRAEIRE - 5
BHEAED S ES RS ERE I BB RE - INEREFEE LR E - DUBRER
Fb BEHFI (HD - BREIH TmeERENEEBER - MEEE
T EFBEREABE R E SR E L SEU T EERE B R -

SN

(—) HEfERE B BT EEEL

AR ERE B ARIEE ) - [ER R BB - B et B R S B A B R IR
HE P AT S E RS T IR B AR R T IRERT E - 2 80% DL EZ Y
DggFt i fERe 5 EMGE - e R EE SR eI EHAE ] - HR - HRSR
sl PGEERE ARG EER T o o BHEEEEHE2 ETE ED  $HE A HATRE
TIBGRYE ~ DL ERE EROFFIRRE R ZARIE AR BRI HIE - DT e as A R el
HELE - BREIFR - SR BB E e GE R T R 22T - iR B3
RO B - MAREL T (REYS - HREERERE LR - RIS EEERE T
HEMET THR TGS -

(=) EfERBRIE A IS

HERSEH IPA AT RIS HNAT & Z B IGRE R IR E - (HH AT EET N B T 2
DIR&FTH el B HRRE - SCERIE R AN e 25 - FERERATE R
BHFRRETR R IE S - NI ¥ EER FRIE R - BeEE AT e B AR -

R BB RESE B EERT AL TR - AR ET R HER T 2R
BB N — ATt B ——Frax L B B E R B A OE B S TEE AT AR
F o R HEAEREE ¢ (1) BEEERESERSIFEEREAL (2) BHERR
GEREBSGEER AL (3) BMES OEECEIBHREENT - HRET /N
[EfGE - (1) EER T HAETRREER 5 (2) B0EEEESERRRESR (B
BAEEERBER - 2023) - BCREEIAS BRI S A e H sl A



24 FEWIFREBRIT] CBHIEE=10)

R Z REFEE 5 L R BEE B AR SOE IR 5 20 A A HIRTRE (BRIt — B R ke
BEERTNEEEREHATE N 2N RS E T EEE IR A ER T
SRR SR AN SR EE AR ECEER B RRR - DIRAATEHEA
o BB TR I — ik - /AR D E A A e B A E
T ARENS [m P AR RS R A LSRR mal - AT S R BT g A 2 A -

Br T HINE fisd MR BE B RNRERTE AT, Z4b > SEANI T i E AT diom i B
BEETTHE - Tk EERI R T ERAAEIGFEIZE - #E S E I E A&
ATLMEHHEEAISR - MERETETT IR EETAI AR MR - tHAE S
HRANFISZAERBEETRK « f1a0 « ZAbM EHArsHAIFE RN - T ERE TR
BT R - RS E TS PRSI R S T EcE e B 2T - (BT
SRR GRS - B MERFERREAREERAT] - B THTETE,
REFER IRPAERE AREETEER TR - SIHEEERES | AFIESE
N E R B R RS S I A LR IE Y - BReE ST
RPN ~ BEE 2T ~ BEAT - SEFRIRLUSGE B aR M BRI IR AL - RIRE
VS FM BaARGTEES IR ER A 2 (B A\ EA B B SEh 7R RELRES] 251 - e
REEEEE ~ 507~ SRESER - sk R B RAER ] - DUR SRR Z RS E
FEWAE RHFEE - 5SS R EGE R E B E R - BoRZi o HEIE
M T EERE T - R IIHEA RS ZEEYIGE - IR T ResE (T H 25
afE e
(=) R BRI HE (Rl

BREENE ST > AUkl e | 22 et & iis il id &S
LR EETG - FFECEIRT RO AT I RS Ae A R R R~ FHAE
EpT 38 2 B B AL - PR AT E T E B RS B BT ARV HEE SN - S aT BTl
MR M R EFEIREATRCEF 2 T IiRe - BHCEIER B #0522 E B RS
HERHIB)R -



B REH BHZ HEEHR P EERO T ERCHER B E T 25

F R EEARE R - R RAEEE I (2018) - https://www.naer.edu.tw/
upload/1/16/doc/814/ A B IRE AR ZH R AR 2 B R A/ N s A sl R
HER - (ERRELEE B HIE pdf

JiERE (1997) - GEGEE) - &R JTHERE (L) - B EEERRS T (H 105-
118) - ZHELEEE A -

BRAOE (2000) - SEERS FEBEAIMIEERE T A - BREEZEN - 29 (2)

105-113 -
ZHEE (2006) - fTREEVNFBILEER T HR2NVELES - fel30G K85
23 > 305-330 -

EETE ~ $SCHE (2005) o FE MR HLIE 5 B RS B 302 2 U7 - PR Bl
B - 14 > 217-240 -

JARE ~ Whaght » =038 (2016) - RUE R H ftEERE 5 #0222 (=0 5e - 8t
RiRHEE 23 > 155 135-152 -

JEl e~ R (2008 ) o i B R S B A SE AE B S B VE B (B P K B AR - &
DB > 6 (3) » 222-237 - https://doi.org/10.30072/JDR.200809.0005

PRIAEE ~ A RER (2006) - PRETIHEERS B 282 2 #ilE - S RERBREHERRN
1> 68-76 - https://doi.org/10.29781/NTCUPE.200606.0008

FPREEI ~ S e (2007) - EEERRAAEERS o KERE 20 EH - 2007 -
560-565 - https://doi.org/10.6695/AUES.200705 96.0094

FIEEL (2013) o ERACAC Ry B FERRAE A - SRAALHEE » 135 - 13-19 -

e (2009) o B RAVNEFRFHILE e (B LES T RS 2T - BN ST R
Bines 0 19 (4) - 41-52 - https://doi.org/10.6591/INTSU.2009.06.03

FHEE R EER F SR (2023) - HE HERELOHEESN - https://ape.ntsu.edu.
tw/p/412-1021-58.php?Lang=zh-tw

FRHESE ~ BATE ~ WhisEing » N (1996) - SRR RE BB - B =
BTN TR -

R~ 5553 (2015) - EEHEIERS T BORZ 2R - ISURSBHSE S - 6 - 2432 -
https://doi.org/10.6646/CYPEJ.2015.6.24

i



26 FEWFREBRERIT] CBHIEE=H)

FEES (2013) - EEEBBORHEE -

HEEHEEE (2017) - 104 BUEEEBRBEEHETEHL - https:/www.sa.gov.tw/Resource/
Ebook/Files/UnZips/636321080633194844/files/assets/common/downloads/publication.
pdf

HEIEEE (2019) - 106 BHEREEESTEE T H- - hitps://www.sa.gov.tw/Resource/
Ebook/636982002100844211.pdf

HWEEEE (2020) - 107 BUEEEGHEE M 424} - https:/www.sa.gov.tw/Resource/
Ebook/637824150954858573.pdf

HEAEEE (2021a) - 108 B4 EEEGHIE M HEH  https:/www.sa.gov.tw/Resource/
Ebook/637824150310129199.pdf

HEGEEE S (2021b) - 109 £ BEHE R SURGE HER G RS -

HWEIAEEE (2022) - 109 BEEEGHE M 3 - https:/www.sa.gov.tw/Resource/
Ebook/637824162742721770.pdf

BRORTE ~ B TE ~ MREFSE (2016) - TRFEZE2A¥/KFE A2 28K E - El
FERRBE ] - 3 » 213-228 - https://doi.org/10.6297/JHMSE.2016.3(1).14

PRaREE ~ R R (2012) - BLfEEEE Z8EEETIRR - FARBEZEM - 123 1-8 -
https://doi.org/10.6217/SEQ.201206 (123).0001

BRYEWE ~ BREA ~ BEHTE (2010) - EE TR UK i EaR e S I R P E2 A 52
PR AEZEF S - SEEsEEAE S > 5 (1) -+ 1-35 - https://doi.org/10.6580/
JTSP.2010.5(1).01

BREEET » EIZE2E ~ 22300 (2011) - BERV/NEEIER T BRI 2ot - KERE
EH - 13 (2) - 122-131 - https://doi.org/10.5297/ser.1302.002

BREKME ~ BAHTE (2014) - REERCEERTREGRETR - hEEEEH - 28

(4) > 263-268 - https://doi.org/10.6223/qcpe.2804.201412.1001
BREEZN (2004) - FEPRBUA died BLBIss - L FH -
MICFE ~ AERRE (2023) - SEFERS B AT HEARERTT - EEBE MW T - 12
(2) - 92-97 - http://www.ater.org.tw/journal/article/12-2/free/05.pdf
B PRESE (2009) - SEFERS B TS R(LZBEET - TR - 23 (3) -
149-156 - https://doi.org/10.6223/qcpe.2303.200909.1918
FEE - HRE - ZREE (2015) - EREFHAFAILEER SRREE RN © DL

1§

p=(1{

i



B REH BHZ HEEHR P ERR O T ECEER B E T 27

LEREST R R0, o SRS E B FSE - 58 » 29-48 - https://doi.org/10.6590/
TJSSR.2015.06.03
BE= (2021) - —fRH#EH

91-109 -

IRESE ~ T (2019) - FfERRE S 2 BB ER S — DI NP - SEiE
HaEdfmH T > 8 (3) »205-209 - http://www.ater.org.tw/journal/article/8-3/free/
13.pdf

S0 ~ BEARI (2013) - BIRHBIEEEIER F R RS 2V - &8RN EME (£
) o FERBEBIER AR (H 43-51) - B EZTHERE

2I5200 ~ =ERE (2008) o [ EAT AR E BLAERARE 2T ST - AL SEBE KR
BB - 39 (2) - 1-33 - https://doi.org/10.6336/JUTe/2008.39(2)1

2IHEZ ~ MRIEEE (2022) - BIE/NEZETE Rl & 0UR MER B BRGS0 7E - Ml
RBIESTRWEZE - 17 (4) » 15-24 < https://doi.org/10.29429/JSLHR.202212_17(4).
02

SR~ dEIYE (2015) -/ T B HEEEHETE ) BIGEEHT - BT T
HTFI >4 (1) »182-185 - https://www.airitilibrary.com/Article/Detail?DocID=
P20130114001-201501-201502040024-201502040024-182-185

FES -~ FHRE (2014) - iRSEIERE E2 MLEIER 515 B2 KE - BURREE
ELH] > 1> 139-144 - https://doi.org/10.6297/JHMSE.2014.1(1).10

WEE (2007) - FPORESEA SR EER B AR S e ThE) - IME S > 40 (1)
105-118 - https://doi.org/10.6222/pej.4001.200703.1109

AHEEHE (1984) - PIREA R EV/ERE BN B - Aot ER B e T
ree -

fsEfE ~ ok (2020) o SEERLpkHEER) V7 2 B/ N RE R B EE AR P aE ) B
FRESEREZ RN+ —Z5 58 - BHDPEREESEZ=ET] - 18 (3&4) - 206-224 -

FIHTE (2004) - EELEIERSERIZEE - TAPAS #iat - 1 (2) - 18-19 -

BIHE (2010) - EERGHEIERS T HIHEBIEFEHER o SHRHEE » 120 » 15-18 - https://
doi.org/10.29937/PES.201010.0004

BIHTE ~ WG (1998) - EFERS B R EmEd B - SR BN B Al E N2 B
e AL (EfR) - EERESME (H3-51) - B ZEAEAEET

=

RELCHIERFHEMRE ZHEHE - 2REE 6

aul




28  FHEWFREBRERIT] CBHIEE=10)

BapF R L -

BUIE (2006) - 5@ fERG B RE R PEET - RBERREE Bl - 10 143-162 -
https://doi.org/10.6453/KMUJGE.200612.0143

Block, M. E. (2016). 4 teacher s guide to adapted physical education: Including students
with disabilities in sports and reaction. Brookes.

Kelly, L. (20006). Adapted physical education national standards (2nd). Human Kinetics.
(Original work published 1995)

Magal, S. R., & Levenbury, N. M. (2005). Using importance-performance analysis to evaluate
e-business strategies among small businesses. In Proceedings of the 38th Annual
Hawaii International Conference on System Sciences (pp. 176a-176a). IEEE. https://
doi.org/10.1109/HICSS.2005.661

Magnusson, K. C., Redekopp, D. E., Pummell, B., Harwood, C., & Lavallee, D. (2014).
Adapted physical education. In R. Eklund & G. Tenenbaum (Eds.), Encyclopedia of
sport and exercise psychology (pp. 10-13). Sage.

Riebe, D., Ehrman, K. J., Liguori, G., & Magal, M. (2018). ACSM s guidelines for exercise
testing and prescription (10th ed.). Philadelphia.

Sherrill, C. (1993). Adapted physical activity and recreation. William C Brown Communications.

Sherrill, C. (2004). Adapted physical activity, recreation and sport: Crossdiscipinary and
lifespan (5th ed.). McGraw-Hill.

2022 /9 H 13 Hiff

2023 43 H 13 HEE | KETEEE
2023 4F 6 F 19 HimEy#E

2023 8 H 8 HEE 2 RIBIE[EIE
2023 410 H 18 HEE 3 XIZIEEIE
2023 £4£ 10 H 24 HES 4 IS 1ERIE
2023 4E 10 H 25 HidEE %



HEVEHBERDT] B HUEE=0 2023491 H 29-61

DOI 10.6925/SCJ.202309_19(3).0002

lln'rl

RBEEBARBME /A
i N R
P b [ 1T B WE5E

BRI B S S SR R B S R e R I
B EWE S e =Y S i
ZEEBl mih A BRSNS E

%

AW E EFRE NS R AN B R E TR - e Ededi—Av N2
T8 TR —FRRETTEITE - BEENZEE ZSERA B ERRE -
BB SR/ AR BIREFRRIE LUE R LR E Z HEY » AWHFEFEREIE « SR KXy
TG - o T B B B A 155 (B S R AN B PR A B RRIE AU S R AR - [RIFRF
MR A E R & R AR S8 R A P IR 2 IR 5T - PR AT RERVME IR ORI - BF5E
i e B S T ARG T 5 (R AR R B T TR IR FE R R 1 B - HBTBIEREE RAE
B AS BB E PR AERAY S T - MDA S EERRAR I e MR S - (R R AE 2R
kis e ~ BIEEIGPRFT o W FEaR AR RITT B ST 15 ( E EERE AN B Bh SR 1 T i
RRARRREEIE - RIEEZEE IS AR ERERR 2 -

B SRS R ARG ~ BIRSAS ~ RREZHOEE - SRR ~ BRTTEbTE

CEEEE ] #1258 BrEF - llum@ntnu.edu.tw



30 Journal of Educational Research and Development September, 2023, Vol. 19 No. 3  pp. 29-61

From Fact-Based to Concept-Based:
Collaborative Action Research
on Developing a Concept-Based International
Education Curriculum in an Elementary School

Mei-Hui Liu
Distinguished Professor, Department of Education and Graduate Institute of Curriculum and Instruction,
National Taiwan Normal University

Li-Ping Wang

Project Manager, Department of Education, National Taiwan Normal University

Hsueh-Feng Lee
Principal, Taipei Municipal XinSheng Elementary School

Abstract

This study developed a concept-based international education curriculum for elementary
schools. We collaborated with an elementary school in Taipei City to conduct a year-long
collaborative action research-based study. Building upon the school’s existing international
education curriculum, this study transformed it into a concept-based curriculum to facilitate
deep learning. Through participant observation, interview, and documentary analysis
methodologies, this study analyzed the collaboration between members of the school’s
teaching community and the process of developing the concept-based international education
curriculum. It also examined the challenges faced by teachers in the process of developing the
concept-based curriculum and provided possible solutions. The findings revealed that the
design of the concept-based curriculum facilitated teachers’ conceptual thinking during the
inquiry stage of curriculum development, enabling international education to move beyond
the presentation of facts about various countries. The curriculum fostered conceptual thinking,
allowing learning to take place in a global context through dialogue and inquiry. The study
demonstrates how the collaborative process in action research can help schools transform

their curriculum into a concept-based one.

Keywords: concept-based curriculum design, international education, curriculum integration,
curriculum transformation, collaborative action research
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Abstract

Gamification is an increasingly popular strategy in education. This study presents a
gamified course with a bingo-like game that enhances learning engagement, motivation, and
outcomes. Specifically, the bingo-like game features cards with must-learn concepts presented
in 16 elements, and the game was designed to help students review the material
collaboratively. In experiments (42 and 57 undergraduates in intervention and control groups,
respectively), the game improved undergraduates’ engagement and learning performance.
Specifically, the intervention and control groups exhibited improvements of 21% and 9% on
posttest scores, respectively, relative to pretest scores. This study contributes to efforts at
introducing gamification to education.
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1. Introduction

Games are increasingly commonly used in education to motivate active learning (Sobrino-
Duque et al., 2022). Interesting games designed to supplement certain courses are used to
provoke learner engagement to enhance performance as an innovative means of stimulating the
effective learning process (Sharma & Sharma, 2021). Most learners today are members of
Generation Z (Gen Z), which exhibits loyalty, thoughtfulness, compassion, open-mindedness,
and responsibility (Seemiller & Megan, 2017). This cohort is also tech-savvy, although computer
applications are not the only route teachers must consider when designing supplements to their
courses. Gen Z students tend to enjoy games, small groups, and active learning (Miranda,
2020). Thus, effective game-based design can be used to provide learner engagement. It has
been shown that games can produce an emotionally engaging experience (Plass et al., 2015)
and can be used to improve learning (Boyle et al., 2016). Game-based learning is used in a
range of contexts, including economics/investment finance (Lew & Saville, 2021), pharmacy
studies (Khalafalla & Algaysi, 2021), and accounting (Sugahara & Cilloni, 2021).

Game-based learning has led to improved learning performance relative to non-
game instructional methods (Clark et al., 2016). It has also produced increased learner
engagement and motivation. Engagement can be measured using behavioral, emotional,
and cognitive dimensions (Fredricks et al., 2004). Behavioral engagement refers to
participation, effort, attention, and persistence (Fredricks et al., 2004). Cognitive
engagement refers to the learner’s level of mental investment in learning activities
(Fredricks et al., 2016). Emotional engagement refers to learners’ emotional reactions to
learning experiences, interest in the learning content, and their social connection with
others (Henrie et al., 2015). The literature on game-based learning and gamification
suggests that learning and gamified curricula will become commonplace and invoke
engagement and flow in students (Crisp, 2014). Gamification can influence engagement
and motivation in learning activities (Lavoué et al., 2021). Games and gaming strategies
can enhance experiential learning (Murad, 2017; Strickland & Kaylor, 2016) and increase
learning motivation (Fernandes et al., 2016; Graham & Richardson, 2008).

It is well recognized that students’ attention tends to drift when they are presented

with purely lecture-based content, which produces poor learning performance.
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Gamification is a strategy whereby a gaming approach is used in real-life problem
solving (Zichermann & Cunningham, 2011) to improve learning motivation, engagement,
and attitude toward learning. Gamification strategy and game-based learning design can
improve students’ learning motivation, performance, and engagement (Dahalan et al.,
2023). Exiting literature focuses on the improvement of all aspects of students’ learning,
but the incorporation of student collaboration with gamification strategy in course design
still needs further investigation (Lester et al., 2023). In this study, we developed an
adapted bingo game for use in the review of materials and case that can help students
develop their domain knowledge. We expected that the motivation and engagement in the
learning process would be enhanced through a collaborative gamification strategy. The
research questions for this study were as follows: (a) will the bingo game influence
motivation and engagement? and (b) will the motivation and engagement enhance

learning performance?

I1. Literature Review

A. Gamification and Game-Based Learning

Kapp (2012) found that “gamification is using game-based mechanics, aesthetics
and game thinking to engage people, motivate action, promote learning, and solve
problem.” Gamification allows students to engage in tasks and achieve learning goals. It
also motivates user behavior (Deterding et al., 2011) and improves student learning
(Dichev & Dicheva, 2017; Koivisto & Hamari, 2019). The literature shows that
gamification is associated with motivation (e.g., Albertazzi et al., 2019), engagement
(Putz et al., 2020), and cognitive learning (Vlachopoulos & Makri, 2017). Game-based
learning environments foster learning in culturally diverse contexts, such as that of the
university (Jossan et al., 2021). Gamification strategies allow users to pursue individual
goals and provide immediate feedback and reinforcement to improve performance (Krath
et al., 2021).

Game-based learning environments are increasingly commonly in school settings,

because it can improve academic and motivational outcomes. Game-based learning
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provides an engaging learning experience that is suited to individual needs (Mayer,
2011). The games used in the learning process have been explored in the study of
pharmacy subjects (Lew & Saville, 2021) and economics (Khalafalla & Algaysi, 2021).
Game-based learning can promote social interaction and cohesion among students and
develop links among a range of materials in the learning environment (Crocco et al.,
2016; Perrotta et al., 2013). The integration of games in learning can keep students
motivated and engaged (Annetta et al., 2009) and can result in deep learning in an
immersive environment. Researchers indicated that gamification and game-based
learning can enhance motivation, performance, and engagement in vocational education
learners (Dahalan et al., 2023). The use of gamification and game-based learning can
encourage interaction and collaborative learning and improve engagement (Lester et al.,
2023). In this study, we developed an adapted bingo game for use in the classroom to
support student review of teaching content and improve motivation, engagement, and

learning performance in students.

B. Motivation and Engagement in Game-Based Learning

Game-based learning is an effective learning strategy that can improve student
learning motivation, engagement, involvement, and performance (Alsawaier, 2018).
Game-based learning environments can support learning and promote positive affect and
engagement (Sabourin & Lester, 2013). In a study of the employment of a virtual
business retailing program, learning motivation was a crucial moderator of learning
methods and learning performance (Lin et al., 2018). The motivation to learn refers to the
desire to become involved in and learn from an activity (Garavan et al., 2010). Student
motivation includes intrinsic and extrinsic motivation. Intrinsic motivation is driven by a
unique interest or the gratification obtained by reaching personal objectives. It affects
learning strategy (Lin et al., 2017) and influences the relationship between team
interactions and learning (Gomez et al., 2010). Engagement influences perceived learning
in the gaming environment (Hamari et al., 2016). The mixed condition of gamification
(face-to-face and digital) may enhance cognitive engagement (Qiao et al., 2023).
Adopting a gaming approach affects learning motivation and perception (Tapingkae et al.,

2020). The literature also showed that gamification with tangible rewards influenced
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motivation, engagement, and learning performance (Xiao & Hew, 2023). Using right
level of gamification will help improve students’ motivation, engagement, and
performance (Imran, 2023).

In addition, game-based learning can increase emotional engagement in the learning
environment (Ninaus et al., 2019) and enhance motivation and engagement in the medical
context (Pesare et al., 2016). Game-based learning has a positive impact on motivation
and involvement in mathematics (Ramli et al., 2020). Students who participate in game
activities show improved knowledge (Perini et al., 2018). Rewards offered in game-based
learning enhance motivation, engagement, and learning outcomes (Park et al., 2019). In
addition, game-based learning has positive effects on student motivation, comprehension,
and retention (Yousef et al., 2014). Game-based learning is an integrated and continuous
process that produces advances in learning via affective engagement (Ke et al., 2016) and
may have positive impact on teaching-learning process (Pando Cerra et al., 2022). Yu and
Tsuei (2022) discovered that digital game-based learning is the effective method to
enhance Chinese language learning. Moreover, intrinsic motivation predicts engagement
(Dunn & Kennedy, 2019), and gamification may influence engagement and motivation in
the learning context (Bai et al., 2021; Donnermann et al., 2021; Li et al., 2021). There
may also be an interaction effect of between engagement and motivation. In this study,
we designed an adapted bingo game to help students review subject matter; we expected
that the game would facilitate learning motivation, engagement, and learning outcomes in

the learning process.

C. The proposed model and hypothesis development

The theory of gamified learning (Landers, 2014) holds that games may influence
behaviors and attitudes, which in turn may influence learning outcomes. Figure 1 shows
the proposed research model for empirical examination, presenting the adapted bingo
game. Behavioral engagement includes participation, collaboration, and independent
learning (Zainuddin et al., 2020). The gamification strategy incorporates various
approaches, such as competition, challenge, compensation, relationship, and usability
(Kim, 2020); the bingo game developed in this study incorporates the competition

strategy. Hence, we propose the following four hypotheses:
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H1: A learning bingo game positively influences student motivation.
H2: A learning bingo game positively influences student engagement.
H3: Improved motivation positively influences learning performance.

H4: Improved engagement positively influences learning performance.

Figure 1
Proposed Model

H1 Motivation H3
Bingo game Learning
design performance
H2 Attitude H4

I11. Method

A. Gamification Design

We developed an adapted bingo game with modified rules for use in a selected
course. The pattern is adaptable to any course, as follows. First, a four by four bingo card
for all groups is generated using a number range from one to 40, with only 16 randomly
selected numbers on each card. Next, the teacher develops ten questions regarding the
teaching material each week. The group of students selected to present a case for the
given week also develops six questions that refer to the most important aspects of the
case. The idea is to incorporate group’s engagement with the design of adapted bingo
game. Thus, 16 questions are produced every week to help review course material and
case by collaboration between students and teacher. The presenting group does not
participate in the bingo game and plays the role of a teaching assistant, checking the

correctness of the answers that other students provide. Third, the teacher randomly selects
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a group of participating students and randomly selects a number to identify a question. If
the group whose turn it is chooses to pass on a question, any group can answer it. The
teacher goes through all groups in the round and returns to the groups that chose to pass.
If the group still cannot answer, they are removed from the game. With this rule, each
group has the chance to answer a passed question, but it is not allowed to pass twice
(Figure 2). Finally, if the group correctly responds to their question, they can choose a
number from their card, and all groups can cross out that number. A group that completes
a line from one side of their card to the other (whether vertical, horizontal, or diagonal)
has bingo and wins. The teacher controls the pace and timing of the game. When the time
is up, then the game is over. The prizes are given to the groups who win most often. As

incentive, a NT$100 gift card can be given to the top three best-performing groups.

Figure 2
Bingo Game Being Played

B. Experimental Procedure

Figure 3 shows our experimental procedure, including the pretest and teaching,
experimental, and evaluation stages. In the pretest and teaching stages, questions were
developed to pretest assess knowledge. The three-hour class model involved a case
presentation, mini-lecture, and review using the bingo game. The experimental stage
examined the effectiveness of the game as a review element to allow students to recall
and review the case and teaching material again. The evaluation stage provided a post-

test of the knowledge and examined students’ perceptions.
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Figure 3

Experimental Procedure

Pretest Experiment Posttest

Pretesting and Experimental

3 EEXRRM ¢ 2 T R ’ H
Teaching Stage : : Stage 3 Sl
Test the prior Bingo game for review Posttest the knowledge
knowledge learned
e  Pretest of prior domian ® Learn.predesigned e Review via bingo game
knowledge domain knowledge e Evaluate learning
e Lecture for knowledge ¢ Competition in bingo performance with exam
plus learning from case game . ) e  Final project presentation
presentation * Rewards as incentives (real business problem)

We used a quasi-experimental research design that contained a single group of
participants. In the educational context, quasi-experiments are commonly used to
examine course designs due to the size of classes. A one-group pretest/post-test design is
widely used (Sharma et al., 2019; Sharour et al., 2018; Yazici & Bulut, 2018; Wang et al.,
2020). This includes a pretest, treatment/manipulation, and a post-test (Gliner et al.,
2003). We use “one group pretest and posttest design” (T1 — X — T2) to examine
learning outcomes. The first week of orientation will have a pretest before starting
official lecture and post-test for eighth week to examine the learning performance. The
use of a pretest and post-test may reveal the effectiveness of gamification strategy on
learning outcomes. This post-test design entails a within-subjects experimental design,
which means each student is tested in under a control condition and a treatment
condition. If the average post-test score is greater than the average pretest score, the

intervention is considered effective.

C. Course and Materials

This research designated a required course of “information management” to
examine the effectiveness of adapted bingo game. The target audiences of selected course
are non-technical background students who can learn knowledge and cases of
information and communications technology (ICT) in various topics. We selected a three-

credit course from an Master of Business Administration (MBA) program (first year
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students) and an undergraduate program (third year students) respectively in which to
implement the bingo game with lecture and case presentation. The goal and organization
of both courses are similar. The goal of the information management course was to teach
students without a technical background important concepts in ICT as well as
applications in different functional areas. Specifically, the first half of semester is to teach
students understand emerging technologies in business and the concept of digital
transformation, the importance of ICT for business, how to enhance competition, why
business process reengineering, and information systems of Enterprise Resource Planning
(ERP)/ Customer Relationship Management (CRM)/ Supply Chain Management (SCM).
The second half of semester is to show applications in functional area such as Human
Resource Management (HRM, HR bots for employees), marketing (big data analytics),
finance (FinTech), operations management (OM, intelligent factory), and ICT decisions
of managers in the company. In addition, a designated group of students every week
presented a case linked to a specific subject (e.g., Disney+ for digital transformation).
The ultimate goal was to help students understand certain topics in information systems/
ICT and have sufficient ability to bridge ICT and management. The materials were
sourced from the Harvard Business School Database, selected journal articles, and reports
from consulting companies (e.g., Gertner, BCG, KPMG, etc.). By incorporating the
adapted bingo game with course design, we expect to help students engage and enhance

learning outcome with fun and joyful.

D. Instruments

The measurement instruments included a pretest/post-test and a questionnaire. The
content of the pretest/post-test included 14 questions developed by teacher with many years
of teaching experience to examine student knowledge in the first seven weeks. The purpose
was to examine the knowledge of information management (lecture plus case) for pretest
and posttest. The average accuracy will be calculated and compared accordingly to evaluate
the improvement of students. The designed 14 questions are as follows:

a. What is digital transformation?

b. What is the top level of business transformation?

c. Data is important to companies, but data only can tell us?
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o

. Which one is not true for thick data?
. Which one is not essential for information technology?
Information technology is the competitive weapon not on which level?

. Which one is correct for the concept of business process re-engineering?

5 0. 0

. Business process re-engineering is?

e

Enterprise resource planning is to (multiple answers)?

j- What might not be the hidden cost of ERP?

k. Customer relationship management system is to support (multiple answers)?

1. The future of artificial intelligence CRM may?

m.Information technology can help the supply chain?

n. Which one is not true for information technology in SCM?

We also adapted items from existing literature to measure four constructs, including
five items for gamification were modified from the measurement developed by Kim
(2020), six items for learning motivation were adapted from Isen and Reeve (2005), eight
items for learning attitude were adapted from De-Marcos et al. (2014), and four items for
learning performance were adapted from Gatti et al. (2019). Specifically, five items of
gamification strategy will be adapted from Kim (2020) as follows:

a. I like to compete while learning

b. I feel learning better than others is important

c. I think winning generally matters

d. I feel annoyed when defeated by others

e. I try harder when competing with others

Six items of motivation will be adapted from Isen and Reeve (2005) as follows:

a. Playing bingo game was enjoyable

b. Playing bingo game stimulated my curiosity.

c. It was fun to play bingo game.

d. While Playing bingo game, I felt curious about what would happen next.

e. Playing bingo game was interesting.

f. It was fun to explore the bingo game further.

Eight items of engagement will be adapted from the research of De-Marcos et al.

(2014) as follows:
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. Content was efficiently presented by bingo game

o &

. I learned about the course topic with the bingo game

. I enjoyed the experience of bingo game

[T ¢

. The bingo game was easy to us
e. The functions and practical activities of bingo game were useful
f. Time to complete the activities was enough
g. I was involved in bingo game
h. Learning experience by bingo game was worthwhile
Finally, four items of learning performance will be adapted from Gatti et al. (2019)
as follows:
a. Do you agree you understand the topics of information management after bingo
game?
b. Do you agree it’s important to learn about sustainability is towards your curriculum
development after the game?
c. Do you agree it’s useful to learn about information management is towards your
future career after bingo game?
d. As a result of your participation, did your overall expertise in the topics covered
in bingo game increase?
All questionnaires used a five-point Likert scale ranging from one to five, with one

indicating a high degree of agreement and five indicating a high degree of disagreement.

E. Participants

The participants were students from two universities in Taiwan. Group A consisted
of 42 graduate students in the fall semester of 2021 who had no experience learning
information management. Group B consisted of 57 third-year undergraduate students in
the spring semester of 2022 who also had no experience. To avoid the influence of
different teachers on the results, all students were taught by the same teacher, using the
same learning materials and the same adapted bingo game. Moreover, a paired-sample
t-test was used to examine whether the pretest and posttest of groups A and B showed a
different learning outcome. In group A, the average Delta value is 14.744 (standard

deviation = 16.97). In group B, the average Delta value is 6.045 (standard deviation =
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15.039). The results also showed significant differences between pretest and posttest for

group A (p = 0.000) and group B (p = 0.002) on learning outcomes.

IV. Results

A. Pretest and Post-Test

Table 1 presents the summary of pretest and post-test. In the pretest and post-test,
we examined the score of correct answer via 14 pre-designed questions to measure the
learning outcomes (five points per question). In group A, the average score on the pretest
was 31 (standard deviation is 11), and the average on the post-test was 45 (standard
deviation is 15), which indicates a 21% improvement on average. In group B, the average
score on the pretest was 33 (standard deviation is 12), and the average on the post-test
was 39 (standard deviation is 15), which indicates a 9% improvement on average. The
results showed that collaborative gamification design can help students review learning

content and cases and enhance learning outcomes.

Table 1
The Summary of Pretest and Post-Test

Group A
Maximum Minimum Mean Standard Deviation
Pretest 60 10 31 11
Post-test 70 20 45 15
Group B
Maximum Minimum Mean Standard Deviation
Pretest 50 0 33 12

Post-test 70 0 39 15
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B. Reliability and Validity

The reliability test of Cronbach’s alpha values for Group A and Group B were 0.933
and 0.926, respectively. In group A, the mean value of motivation and engagement are
4.44 and 4.25. The C.R. (Composite Reliability) values of bingo game, motivation,
engagement, learning performance are 0.767, 0.756, 0.756, and 0.902 which are all
higher than 0.7. The AVE (Average Variance Extracted) values of bingo game,
motivation, engagement, learning performance are 0.526, 0.511, 0.516, and 0.698 which
are all higher than 0.5. In group B, the mean value of motivation and engagement are
3.37 and 3.54. The C.R. values of bingo game, motivation, engagement, learning
performance are 0.843, 0.927, 0.746, and 0.767 which are all higher than 0.7. The AVE
values of bingo game, motivation, engagement, learning performance are 0.575, 0.681,
0.507, and 0.623 which are all higher than 0.5. Table 2 presents the summary of validity

of all variables.

Table 2
The Summary of Validity of Variables

Standard

Variable Group Mean o C.R. AVE
Deviation

A 3.71 0.7 0.767 0.526

Bingo game
B 3.51 0.8 0.843 0.575
A 4.44 0.71 0.756 0.511

Motivation
B 3.37 0.96 0.927 0.681
A 4.25 0.61 0.756 0.516

Engagement
B 3.54 0.61 0.746 0.507
Learning A 4.27 0.75 0.902 0.698

performance B 3.89 0.63 0.767 0.623
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C. Regression Analysis

Table 3 presents the variance and regression weights for each equation in the model.
The design of the bingo game significantly influenced student motivation and
engagement. Thus, H1 for group A (58 = 0.347) and group B ( 5 = 0.376) was supported.
H2 was also supported for both group A (5 = 0.402) and group B (5 = 0.446).
Motivation significantly influenced learning performance in group B ( 5 = 0.361) but not
in group A (8 = 0.672). Conversely, engagement significantly influenced learning
performance in group A ( 5 = 0.137) but not in group B ( 5 = 0.314). Moreover, 9.8% of
the variance in motivation in group A (adjusted R2 = 0.098) and 12.6% (adjusted R2 =
0.126) in group B was explained by the game design. The game design explained
engagement in group A with 14.1% of the variance (adjusted R2 = 0.141) and group B
with 18.4% of the variance (adjusted R2 = 0.184). Learning performance was explained
by motivation and engagement in group A with 60% of the variance (adjusted R2 = 0.6)
and group B with 38.2% of the variance (adjusted R2 = 0.382).

Table 3

Summary of regression analysis

Hypothesis Group Adj.R2  F-value S Results

A .098 5.479 347* Supported
H1: Bingo game design > Motivation

B 126 9.047 376%* Supported

A 141 7.703 402%* Supported
H2: Bingo game design > Engagement

B .184 13.655 A46** Supported

A .600 31.76 672 Not Supported
H3: Motivation > Learning performance

B 382 18.287 361%* Supported

A .600 31.76 137 Supported
H4: Engagement > Learning performance

B 382 18.287 314 Not Supported

*p <0.05; ¥*p <0.01
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D. Discussion

This study developed an adapted bingo game for review of course materials and
explored the effect on learning motivation, engagement, and performance. The results of
the pretest and post-test for both groups showed an improvement in scores in both
groups. We infer that the bingo game significantly and effectively increased students’
knowledge in an information management course (group A). Teachers can use this bingo
game to stimulate engagement and improve learning performance. We also collected
qualitative feedback which showed that students considered the bingo game to be an
interactive, fun, and entertaining means of promoting learning. Some students liked the
idea of playing the game after the lecture as a way to summarize the material. The
adapted bingo game is a novel way of consolidating knowledge. The findings are
consistent with earlier studies that found a positive influence of game-based learning on
learning outcomes (Chen et al., 2019; Clark et al., 2011; Erhel & Jamet, 2013). The more
effort students put into playing the game, the better their game performance, which
contributed to enhanced conceptual understanding and problem-solving in the curriculum
area. Literature has also shown that motivation to learn positively affected learning
outcome (Zhao & Huang, 2020). Motivation in education assists students in focusing
their attention on a specific goal or outcome. Students who are motivated behave in a
goal-oriented manner. We discovered that no matter the learning environment——online
learning or game-based learning——students learn better when they are enthusiastic and
motivated. Hence, our adapted bingo game allows students to become teaching assistants
with more participation and engagement. Motivation to learn, engagement, and

performance can be improved accordingly.

V. Conclusion

This study presents a gamified course involving an adapted game of bingo to
enhance learner engagement, motivation, and learning performance. The proposed
gamification strategy allowed students to contribute by developing bingo game questions.

Bingo games can encourage students to review material collaboratively. We conducted
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experiments in two groups, one with 42 graduate students (group A) and another with 57
undergraduate students (group B). Both courses are offered on the same subject
(information management). The experiments showed that the adapted bingo game could
improve graduate students’ motivation and motivation may enhance learning
performance. Using the bingo game, undergraduate students’ engagement was improved.
Further, learning performance may be enhanced by students’ engagement. We also found
that our gamification strategy was effective by comparing scores between the pretest and
post-test. A comparison of the pretest and the post-test showed improved learning
outcomes and the effectiveness of the game. The average improvement in accuracy
between the pretest and post-test was 21% (group A) and 9% (group B). Students
improved learning outcomes by in-class reviewing course materials and cases which may
be facilitated by the adapted bingo game. Students also proactively immersed themselves
in the game and looked forward to the next bingo game. In summary, our gamification
strategy can help teachers adapt bingo rules and integrate must-learn concepts into 16
elements. Teachers and students can collaborate to achieve better learning goals and
outcomes in the adapted bingo game. This research expects to contribute to gamification
and game-based learning areas, indicating the effectiveness of an adapted bingo game for

academic study.

V1. Limitations

There are several limitations in this research. First, more experiments can be
conducted in different classes to improve the effectiveness of the gamification strategy.
Second, the mediating effect of motivation and engagement can be examined by different

methods (e.g., PLS-SEM) to reveal the importance of mediating variables.
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The Journal of Educational Research and Development is an academic journal about
education issued by the National Academy for Educational Research. It focuses on
research and development (R&D) related issues in the field of education. It also
promotes domestic and foreign educational academic research and exchanges. The
methods for calls for papers and reviews shall be handled in accordance with the
relevant regulations of the Taiwan Social Sciences Citation Index (TSSCI) of the
Research Institute for Humanities and Social Sciences from National Science and

Technology Council. The Journal welcomes paper submission.

1. Call for papers:

(1) This journal is a quarterly journal. Paper submissions are welcome throughout
the year. It is published in March, June, September, and December of each year.
The scope of focus in the original papers includes “Teacher Training and
Teacher Professional Development,” “Curriculum and Teaching,” “Educational
Policy and System” (including educational administration, school

administration, and others.), “educational psychology, counseling and
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A3)

evaluation” (including educational statistics). From January 1, 2023 onward,
the Journal will only publish papers with topics in the above four educational
areas related to theoretical innovation, innovative policy, and creative practices.
Through a collection of research on educational theories and practices and
analysis on educational issues, the Journal is expected to serve as an important
reference for the National Academy for Educational Research.

Starting from Volume 16, Issue 1, 2020, a new “Research Trends Review”
column has been added. The editorial board of this journal can invite scholars
and experts from various fields to discuss important issues in the four major
fields of this journal and conclude the research trends of these issues through
literature review or scientific methods. The goal is to lead different sectors of
society in further exploring ways of doing things.

All manuscripts are reviewed upon arrival. In principle, the editorial department
will complete the review procedure within five months after receiving the
manuscript and inform the author of whether the article will be published.

2. Notes for Submission

)

)

3)

“

Please type your paper on a computer. Both Chinese and English texts are
welcome. The length of the manuscript written in Chinese should be within
15,000 words in principle, with a maximum of 20,000 words (including Chinese
and English abstracts, footnotes, bibliography, appendices, charts, etc.) A paper
that passes review and is revised should not exceed 22,000 words. The Chinese
abstract should not exceed 500 words and the English abstract should not exceed
300 words. Please list at least 3 to 5 keywords in both Chinese and English. If
written in English, please do not exceed 12,000 words.

Please use the online submission system to submit manuscripts. Interested
contributors are requested to register at the website: (http://140.122.97.163/
index.php/JERD/login) and upload Chinese and English abstracts and full-text
electronic files (Word or PDF format). Please list co-authors, affiliated institutions,
highest degree received, areas of expertise, contact phone number, email and
other information for verification of authors’ identity by the editorial department.
Please do not include any personal information in the body of the manuscript,
Chinese abstract, and English abstract.

Please use the latest version of APA formatting for the notes (in the form of

footnotes) and bibliography in the submitted manuscript. Detailed specifications
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)

(6)

(7

®)

©)

can be downloaded from the journal’s website, or obtained by a letter through
mail (please attach a return envelope) to the editorial department.

Manuscripts not submitted in the format required by this journal will be rejected.
If the manuscript is not accepted, the journal will send a letter of review results
to the author. The manuscript however will not be returned. It is the author’s
responsibility to keep the original manuscript.

Due to editorial needs, this journal reserves the right to delete and modify the
text when necessary.

For manuscripts with more than two authors, the contributions of each author
should be listed separately.

There is no limit to the number of articles submitted by a single author in a
single issue, but if the author has passed the review of more than 2 works in the
current issue, the editorial committee of the journal will decide which article to
be published, the number of articles to be published, and issues where articles
will be published. In addition to articles that will be published in the current
issues, the Editorial Department will inform the authors of the issues in which
authors’ paper(s) are scheduled to be published and obtain their consent. In

principle, the paper will be published within one year.

3. Copyright Matters

(M

2

In order to maintain academic ethics, please do not submit manuscripts to other
journals while they are under review by the editors. In case of plagiarism, adapting
from pre-existing work, and other copyright infringement, the author shall bear
the relevant legal responsibilities.

The authorization method of this journal is a Non-exclusive License to the
publishing unit. Once it is decided that the manuscript will be published, it is
necessary to sign the authorization of the right to publish articles within the
time limit and return the authorization to the editorial department by registered

mail.

4. Review of Manuscripts

@)

All manuscripts in this journal are subject to a two-way anonymous internal
and external review processes. The editorial board of the journal invites two
scholars and experts in related fields to review manuscripts. The article, after

being reviewed by the review committee, is a revised article, and the editorial
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board will decide whether to publish it after revisions have been completed by
the author.

(2) All manuscripts accepted for publication in this journal may be selected for
publication upon the approval of the editorial board and depending on the needs
of the editors.
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Paper Review Regulations

Approved on January 18, 2005 by the Editorial Committee Meeting.

Approved on April 17, 2006 by the Editorial Committee Meeting.

Revised and approved on February 8, 2010 by the Editorial Committee Meeting.
Revised and approved on February 10, 2011by the Editorial Committee Meeting.
Revised and approved on August 16, 2012 by the Editorial Committee Meeting.
Revised and approved on August 25, 2014 by the Editorial Committee Meeting.
Revised and approved on September 28, 2018 by the Editorial Committee Meeting.
Revised and approved on December 9, 2019 by the Editorial Committee Meeting.

I. Review process

The review process of this publication includes pre-review, preliminary review, and
secondary review.
1. Pre-review
The editor-in-chief shall review the nature, format, style, and rigor of the manuscript.
2. Preliminary review

(1) Articles that have passed the pre-review shall be anonymously reviewed by two
reviewers appointed by the editorial board.

(2) The preliminary review opinions are divided into four categories:

(1) Pass; (2) Pass after the recommended revision; (3) Secondary review by the
reviewers after revision; and (4) Fail. Those who receive a “Pass” or “Pass after
the recommended revision” shall be listed as candidates for publication, and their
articles shall be submitted to the Editorial Committee Meeting for resolution on
publication.

(3) If the opinions of the two reviewers differ too greatly, and one of the opinions
is a “Pass” or “Pass after the recommended revision “, the article shall be submitted
to a third reviewer for review. The journal shall rely on the opinion of the third
reviewer on whether the article should be published.

(4) If the opinions of the two reviewers are “Secondary review by the reviewers
after revision” and “Fail”, the manuscript shall be rejected.

3. Secondary review.

(1) If reviewers recommend that an article be “Passed after revision” or undergo a
“Secondary review by the reviewers after revision”, the journal shall request
the author to revise the article. The author shall respond within two weeks with
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a “revision and relevant explanations” of the manuscript. The journal shall submit
the revised manuscript and explanation to the editor-in-chief or the original
reviewers for a secondary review. The journal shall submit the secondary review
opinions to the Editorial Committee Meeting for resolution on publication.

All papers that have passed the review shall be shortlisted and submitted to the
Editorial Committee Meeting for discussion on the issue number to be accepted
into. All papers that have passed the review shall be shortlisted and submitted

to the Editorial Committee Meeting for acceptance discussion.

4. Recusal from review

(M

2

3)

“4)

Members of the Editorial Committee of this journal and the current staff of the

National Academy for Educational Research who submit a manuscript as an

author shall not participate in its review process (pre-review, preliminary

review, and secondary review).

If the current editor-in-chief of the journal submits a manuscript as an author,

the managing editor shall designate an agent to conduct the pre-review.

Unless otherwise approved by the chair of the Editorial Committee,

contributing authors shall not participate in the discussion of the submitted

manuscripts.

When appointing reviewers, the Editorial Committee shall take into consideration

the expertise and research performance of the reviewers. Reviewers with the

following relationship with the author shall be avoided:

1. Worked in the same department, institute, division, or unit in the past three
years.

2. Had a teacher-student relationship in the capacity of a doctoral or master’s

thesis advisor in the past three years.

If an appointed reviewer finds that he or she has the following stakeholder relationship

with the author of the article, he or she shall withdraw from the review and contact

the editor of this journal as soon as possible:

1. Co-authored papers or research results published in the past two years.
2. Co-implementers of a research project during the review.
3. Spouse or relative by blood or marriage within the third degree of kinship.

4. A potential conflict of interest with the article being reviewed.

In case of any doubt about recusal from the review, the determination shall be made

by the Editorial Committee.
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5. Other matters

(M

)

)

“

)

Authors may submit 2 to 3 names for the “Review Recusal List” to the editor-

in-chief as reference for the pre-review.

Works by the same author (including co-authors) shall generally be works that

are published once a year; special cases shall be referred to the Editorial

Committee for discussion.

Before official publication:

1. If a violation of academic ethics is found, the Editorial Committee shall
convene a meeting to discuss the method of handling.

2. If a paper cannot be improved within the deadline, the editor-in-chief for the
issue of the journal shall have the authority to determine the method of handling.

To ensure the rights and interests of the authors, the Editorial Department shall

clearly inform the reviewers of the following upon contacting them: Review of

papers shall generally be completed within one month. If the response is overdue

by more than one week, the reviewer shall notify the editor-in-chief and recommend

another reviewer.

After being rejected, the same manuscript shall not be re-submitted within half

a year.

. Manuscript publication

Manuscripts that have received a “Pass” or “Pass after revision”, or manuscripts that

have received a “Secondary review by the reviewers after revision” and subsequently

passed by the original reviewers shall be submitted to the Editorial Committee to

confirm publication. Manuscripts confirmed for publication shall be issued a “Certificate

of Acceptance for Publication” and “ Authorization and Consent to Publication” to

facilitate the publication of the articles.

[lI.Principles for withdrawing manuscript

1. To withdraw his or her manuscript, author shall submit a written application for

withdrawal.
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