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An Integration of Concept Mapping into a Course of
Bilingual Science Material and Teaching: The Growth
and Feedback of Pre-service Teachers

Jing-Wen Lin
Professor, Department of Science Education, National Taipei University of Education
Hong-Wen Cheng

Associate Professor, Department of Science Education, National Taipei University of Education

Abstract

In response to the new Curriculum Guidelines and the 2030 Bilingual Policy, this study
integrates concept mapping into a course of bilingual science (iCM-BS) material and teaching
for pre-service teachers and tries to figure out: (1) What changes does the course have on pre-
service teachers’ scientific knowledge structure and the setting of their teaching goals? (2)
How does the course assist pre-service teachers in lesson planning? (3) What are the learning
needs and feedback from pre-service teachers in different disciplines? This case study focused
on 33 pre-service teachers participating in this course, which belongs to a sub-specialty
program for elementary bilingual science teachers. To investigate the first question, their
concept maps were used to assess their scientific knowledge structure using the scoring
system of Novak & Gowin. Then, the non-numerical data of 3 chosen pre-service teachers
with different disciplines were collected and analyzed to answer the other two questions. The
results show that the iCM-BS course: (1) can graphically organize the logical connections
between scientific concepts and then help pre-service teachers grasp the teaching context, (2)
can help pre-service teachers with different disciplines in lesson planning of bilingual science,
despite the variety of their learning needs, and (3) provides pre-service teachers a way to
check their scientific knowledge structure to fit with the cognitive levels of learners as a guide
that can integrate their teaching objectives of science and language. At the end of this article,
we reflect on this course of iCM-BS and make suggestions.

Keywords: teacher education, concept mapping, bilingual science teaching
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i A BE R AR AR (Ind-11-9, applying force on/press/pull the ?
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HEHDEBIZ - S8 E B FT15 /) magnitude of force, Can you try to explain the picture you
YRS e E HIF AR - AG4&IE point of application,  drew?
S1-2 EEMIHFERE » SBHBEC direction of force, the 1 drew the (point of application/

F9REE © (INc-I1-3, tr-11-1) length of line segment,

arrow direction

direction/magnitude) of force/here
because
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RETE R S AHBE & GHEV U - 13 magnet, attract, iron Magnet can attract iron product.
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FE DLy B Ry B A I F PR B -
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Tk ~ BT AN R R A
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Outdoor Adventure Learning Blended into STEAM
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Jia-Mi Chen
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Abstract

Outdoor adventure education, blending interdisciplinary knowledge, boosts student
engagement, cognition, and professional skills, gaining popularity. This paper examined
STEAM integrated with the “Diving, Ocean Culture, and Leisure Exploration” (DOL) course.
DOL is a demanding 18-day, 6-credit program with recreational, cultural, and oceanic
components that aims to improve diving proficiency and broaden ecological awareness. Data
from 14 students were analyzed using the mixed research method, which demonstrated the
value of STEAM integration and outdoor adventure learning in higher education. However,
limited sample sizes constrained the generalizability of quantitative findings, highlighting the
importance of larger samples, diverse activities, and increasing schedules. Educator focus on
interdisciplinary skills is recommended. This study provides practical insights for optimizing
student learning outcomes through outdoor adventure education, STEAM, or their fusion in
academia.

Keywords: mindsets, emotion, outdoor education, innovative teaching, experience and
adventure education
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RS BTR FERI IR S BT 2207 (Klaassen, 2018) - " FANEE | Bl T EBEERIEH |
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FMIERE 5 (Glasser, 1998) - FANGEHRHE S E ZEAER K HEE - Geiwe 248N
RIS E TR - WA SEYMESE] T MR EERE FORERE )T , I
FIFN#K (Bunting, 2006 ) °

"Bt (Play) BETTEETREEBEEZAZ » Singer F A (2006) A2
Hi play = learning (It =& ) HJEIES - Brown Ed Vaughan (2009) 585 Play /2K
ERIERET] - HE—EAR "B, - HHEHESESEEE AFIIIR 2 - Resnick Bl
Robinson (2017) B EE Play LA SZEAHERIGEL 7% - fEFNEEH -
Ali7es s8R " Bt (Free Play ) — 58 E Bt ( Serious Play ) —& HAYHIDT (Purposeful
Play) | WY 3P #BdHTy - ANMERER S |24 BYAT- 27 AR - 55 REMGEE M By B ek,
ERERAN S » WIS E R SOEE) (exercise) - HIFERFEHMME AR " 22T, &
WINEThAIME S (BREETESEA - 2024) - "In, B2EWEE 0 "I, 15
5 [REEHEEE - WEIEREHBEINERT] -
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W HEE) (Exercise) BIEEERUHLEATRE Y] - Ratey B2 Hagerman (2008 ) fiff
& ¢« Exercise RELLEE ARIEE ~ BT ~ £ - EE I AEFFIRN - &#57
Exercise BB NMERENHES « L~ KISRIEYIRIR: - thae(eEE2E R0 ~ BfE -
FCIE S EISTHIFEA - Ratey B Hagerman W (H " Exercise REXEFIFAETANS » 0=
EQ K 1Q , HIfkam « FYNIE FHFFZ Exercise IS » HETZ=H M2 L
ZHEEE - IBIEE LS - FAGIERGRE ~ BIEEE RERIER MRS - 2
AR FE SRR R S ST R (R B AR AR P B ) -

ot RTEE & —{ CPE RYBIEZEEE (B 1) : DL "8k ) Bl
75 TEEE , (Choice) & A "Iry (Play) - el " #%E EH), (Exercise)
T 55 s Bl A= ] — PR HAA SR BERER A 5k (BREETH ~ BB0S » 2021) - fEGm2
HEE: - BIAETEAZ SRR CPE XA A BRI E Z6ny " kAE ) - TESR] T e =40
HEEETEREIEERERET , (IEHDY -

B 1
CPE £ & # 28K

B

FoRHARR - S BCA BRER SRS (2021) ¢

= ~ BENLOREEEFAN R

Dweck (2006) F& Hi [ & %Y., B8 (fixed mindset) K & #L.(»R8 (growth
mindset ) HY/REBEZCEEER (Mindset Theory ) ° [EE R REFE—(F A 582G 8 KR
ARG ~ NRSRPE -~ TEMEEERER A RO - BRI OGREFE—(E A G EE S T
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EEERPR - RERFE KUCE A RIARE ~ TR~ BEECE EERE o NEFLEE
FEANFIRIRI - BRI PEEE R - (e 2O REE R 5 R I HEEHER - HA
A~ EFFAFEERT R - MR LEBE TR E RS —EEEIG &
A IR E B FEIIEVE - FEZERFREHER - BRI OREE AR a gES &
[E] AL REF - Dweck FEAREE A TR So ik [ & AL L REHYRR L - s pl R AL LRE -
RETEEEZE R L5 EED IR - Dweck 1Y/ 0o REAR 0 5 7E AN [F] SHIB B B RE T 5%
LS TSRS T E (BRFESE 0 2020 5 Coppersmith et al., 2022 ) ©
AR L E AR LRES T R R E AL RBE R RALOREZ M ) - BIEE T A
e [ T AL O RE Ry IR AL L RE | 2 FRBH Y] - Dweck FRAE(E MR R A L RERY YRS
AR (1) EEACH "TEE L - (2) ARAE TEE g (3) HTERER
DRE ) B FEESREE © (4) HIIFREL " lEALLRE | #9TT Ry - ATDUHIG5[E & 2
LRERYZREE (BREE - 2019) - FANERZEE GReieftiE N BRnV RS B Sl
MEZEEE G " RALLRE | AR « [UAN - FANE R EE BMESE - ABRETER
JEBE S A3 - AT e HH R ~ IR NEE - NEEE T ~ FEAEAN IEEURIF
FEELLRE - RIMASEEWER - 5910 - WENEK - ERIEEEE - FINE
A EREENEEEHEZ —  HEREFE2EE RO RE & B E U
(Salzman et al., 2019) ° [t 4k & H 52 7 15 #8 rg Ery 208 (Opper et al.,
2014) -

"E%ERE%E , (Emotional Intelligence Quotient, EQ ) JEfRIEAN » HFEAIEH H
CHITEHREM A BEBIRAVEEST B R EFHRE H DAt ARG - I R E TRk
FRE(E A EHEFITT By (Frothingham, 2024 ) ° B2 A RY EQ HUNZ LA T 1E#E |
JEEEL (Petrides et al., 2007) -~ {E ANMEFEZHEH CHIERENR - 5EH FFiwE
gD - T HAREERE TR - B KR MARYIERE o WREDARIEL LA ASE
ENERE o T IERE ) RERg BB B RIAH R B R R CETR R - AR E R LE
BT BEREAAE R (PR - 2020 5 BRZEHE - 2008 5 Saheer, 2021) -

HIE EQ RZERA " HIRBGH | [HFEIRERAIE EQ WEHE » KILEFFZ T 1§
FEREEEE | MIINAHIR - Konstantinos V. Petrides S22+ & #ERa T & 14 |
( Trait Emotional Intelligence Questionnaire, TEIQue ) ¥t #5 B B H 27 - 1l
HEBIEEARREERIREAE  BgFOF - BGE L - A N FIE R
FHETH -
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TEIQue M 455% 51 /& Konstantinos V. Petrides #5307 153 AR
FENETHE R FA%E S 30 BERVERREE (TEIQue-SF) 43 BPU{EAIZR (Petrides
& Mavroveli, 2018) : (1) =gk s (2) H¥PEH]: (3) HELSE (4) it&fb -
Schwartz £ Belknap (2017 ) FJF TEIQue-SF I =4 N B % EQ Y22 » 3B F
SN REIRTT 2L EQ  WLIE M B H i & R R B2 E Bk - (B INEEEE
MR — -~ B (PR @5 ~ 28 A8 - ARG 23 EQ AYAG R
& - B £f AN [A B9 EQ 7 & 1" B ( 411 Emotional Intelligence Experience
Questionnaire, EIEQ) -+ REMZHF FANE B G EIA MRS 2EE EQ HIZK
#£ (Hayashi & Ewert, 2013 ) -

Y~ IS H R iale e EH i

FEME BRSO T R M AR B 0 (1) TERTELPREK « ATZEAE
FARR - B A RE R (2) AIEEAS B B BA R - BRAR0E T IR TRAIE T B
oA, - SR TR, - (3) BRAEAIREME N ¢« SRS TH A R AT RES

FIRURGR - HIESPREE s (4) PR T B RFFHIE « @R G - Hhe o (B(E
HE - uliRNEGE ER - g ERIEMEGEIA ; (5) B EEHtHAE

ZHHE - BB EEIEEXEE (Burnage, 2018) ° {TEFYNIEHF @ BiLERES
e BB S TERASETF - Rl 2 etfin ~ Bl rimryE s gaiEsEd - 8
B BRSO R BB AITERE -

RGP ANACE o STEAM MEEAE " #eBa=(E22E ) EIEHE - TRIEHE ) JE
EE RN EEE RS — » JRRE  BIERE A R ERe 5~ S R AR -
PLTEry 89 TEHE ) HABEREEARPE (Zur & Zur, 2011) < JRE[J » ZHATHIERT
At B A A R IRAE BRI TR AT K » s RERE T B4R
T BB - A NAIERSIRE T BAER T ) EERE - Bk AT RE( 2 Al A B

(lose-lose ) HIHRIL -

A4 T pred e | R s (E R R TR — o BENTEFANECE e
FH CPE 525605 » k=2 | Iu =527 ) nUSEEd EE - A et By " BIEEEE
B bEk " BB ) BT (e EUB R AR T B B R~ SR
REFE - SR O TR T AN 2R 2 - IGs R A MR RIE R R (BEE
BR¥UA 2021 5 Singer et al., 2006) ° Burnage (2018 ) f2HFANG (HE 4 T AIEEE |
AERRT - B 0 (1) BAIGUESE @ B H S SREEERE . (2) MEIEE -
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BEEAIE TR EHE R A 5 (3) BRI AZE: - SRS A DI IR E R BRIk AT T 3
RIHELE 5 (4) SUENERAF0E - BETaCsk A ) IR 8800 5 (5) Ty
BiE - UENFE RS (6) EIZIEMMBAREER - (FRAESEENITA ;
(7) SEE R - S RB IR RERRRRRE A E(E » (8) FEBEIEHIRE S
5 SRBUEATIRRE R AR S0 R R BRI - PO > AT A 2 E I Burnage
(2018) WIRIEHEERTT - NMEFESEESAERENRESEDR - FRH
SFERHOEE A TR HE -

2~ W7k RL

A7k DIRGAMIIEE ) BERESITER - ML R F IR EE P B
IR HEEEE - RVt E RG220 26 - faefs g oy
Pt e F NS E P BB SEMELIB (Gilbertson et al., 2022) {BEFHTFE
RS BALWIFE 2 (RS - (IR SERERESE - (1) =Mt Eke—20E: (2)
BHEELEHNOERERMT: (3) BHEMAINRRE (BRFZ® - BT
2021) - HGREARWIFEZ IS IEERAER AT - EIEH R - W - BERIEES T ED
AR

— BRI

"YBK ~ W SLELEREEERR , (DOL) B—FrREB R R DL EEBARGTZ 6
B BEEERE - R 18 REEXAE - MR TEEE/K - B E#nEsk S0
FEAERE RSO - AiF A STEAM RUEEE NZE o FERIFRITEZ R - 2SR
FEAR o SR T P NE G R ER A ES CUIE AR R AR R R | - BETHELE
L (1) Eba xR (bl T8 §t) siE— BRI (A& —ELLE)
FrEE M - WeEEEBETIHEZ2 (Rosenberg et al., 2014) ; (2) FIFEEBK
e ENXEE » HE WP - 2o ET EENEEBRE (Porter &
Shucksmith, 2015) ; (3) ZEEF]HEFIRER T RE(E 2 A IES T E2DIEUH |
HIE L SETE (MOETF: > 2019) -
DOL HiEZ2%E:#® ", ~ "xb, & "R ) H=(AERZEH R AR EE
IRFIGRAIFRE © SHIG IR IRE ARG ~ S SO YRERREE T /g - BRI L
THkE ) R ERIREIVE KR ERFIST - DOL B NAER STEAM HIHEE
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BET: (1) S (BIE) HHEGSEHIEEARSR  iBHAEY () - BrERENE
IR B SR e S R S B RN AV 22 5 (2) T (BHL) EEHE ARV /KHIE
FRRERISEfR - FIANTE/KIZ JIMH{ESEE (BCD)  VB/K SRR (L 1 R B BSE IE 127
TEK (G IRE - BKBISFENERASE; (3) E (L) - NE T SR - #&
EOFEIT - MR TE (L)  (4) A (Efil]) FHHEBEEENEIF R ELE
FFEE BACEE ~ KPR ~ BRI EIES 5 (5) M (B2 ) FEGR " 1&
Ko FETE=mEEAERAE - BRKEENESEERE - REVEKETESR
(RDP) A ~ BANEOF BT EIFIRYI S - 5 2 - DOL HVE/KLL TE
KM B B PESLDAS fo T - RE DA A T 1 - HeRH S IR AN RERV R E RS B iR -
DOL HVH HZEH AN « W BIERFINE - ERE/KEE - K DOL
HIEEREIA - D BT RIGFEAERBISE - B E AUk S MU 1 5 42 1 B B B A 4
# o Z B Rt g KUt - BFEERSUbROEEEEE) - H AT REAIHRE
#Et AR A SEHERE 2N A RRE SRR E R - W BT DOL 7 [FIZ
BeE N - TEERH Burnage (2018) HYBIEZEERNE S 38 K EFEEEAERVERE RN -
HErFEHEEREF AR E - TR EEEARD -

= HiEE5

DOL #HEHE A Hgmabalt - Rl fr A B L2 MAERABRS ; SEE
HTELIBAEE AT R BRRRE - SRR R R B R R R B AU, - AR
i T HER ) PORAEEIENRAE o RRIEE 17 HIERAE HP BN EA
FRL—{5 - KRVPYERS - KRZERD 5 AT A I A SR b R TR 4

(£ 1) - ERENEECEFAENEESNERA SR TRA - 17 2824 H
A 3 HAREER A BRI - BB ZAERRAT 144 -

%1
158 DOL 24 2 F =8 ik
e PR i B
o 5 # K= K= KM P Ei P T
Bkt 35% 65% 24% 35% 41% 17% 65% 18%

n=14
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=~ WHsERE

RIEFE H Y ~ SURIIL K. DOL B52BISGERIZ Z B i » $2 HVUEEIF7erE
(—) E2/EE27 STEAM YR SZ B Rl 08t 2
(=) B/E2:81 DOL %Ay RE R G ke ma g 2
(=) B4 DOL #E2TTFHYEEE S JE 2
(P9) Zfii%t DOL B ER & 2

VY ~ ZERHIEREL S AT

(—) REDOL AE Efm " STEAM Bl ABeEz B S 2 BEREES | 6 L2574
BRE (1) EAREHE 38 Rl il FrBEbe 5 (2) ¥ DOL #EET5
AHVBREEZ 6 78 - A ERIERZ S  IFEe ~ P8k BBER A FEREHE
PR BN EFEW 1 ~ 10/ TIEMASRE , - (3) S TE&HF - A
M FERFEMFIERAE - 16 - SHEEFMIE 0~ o/ T FEEE, -
ARG ZER R B E FERE — R FEHE =

(=) LREFAESRF2EE National Council for Community and Education Partnership
HRIE Carol Dweck HFmfmEdny T/ O REE=CHIERRT ,  (Mindset Quiz) - 3t
20 B8 - ARG T RRRALGRE ) B T EERLGRE ) 0 #5108 5 KEFSRE 0 ~
3 RUIEEAZRE - ERIE B RE DA HEHD & A Rl R A O RE B [ E AL (0 RE - HIEE R
RS BRT S A W B B R AL O RE B Ry T IE ML ORE A ) RYBIE (BREE
i 0 2019) o ARG ZER EREIEFEH-E " KFFEHE= -

(=) 15#ErgE T & B F Konstantinos V. Petrides =2 " |5 ## e B8R & 5 2 S i R |
(TEIQue-SF) » BT VU {E AR - SEnglek ~ B Hefehi ~ fErdssE SO -
A L R B RG TS e R 3L 30 7 5 NEFER Ry 1 ~ 7 WFEIEFEE - TEIQue-
SF B8 3% 5K 2 B hle A & 12 %% AH Bd <E 35 (5 A (Petrides & Mavroveli,
2018) ° A ZER EEEIEVFEHE R FEHE= -

AR TR ) HETT THT 2R E% - DOL K _EERF T
HIH] - BRSSO B AR - BB F A g T sk SPSS Bk - FI Rl AR -
Paired Sample r-test J Pearson FHEH 53 M1 2 FEAL S MTHVERRE - EMAMBItEEREE A
IMAEFA TR (Al 22 B OB 5 R » EAMBICREAERVE SR - R EAL TS
RO Ry ECfeRE - RS BRI T EALSRE -
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(—) "8EEY) - HRERFEREFEER ), - EFHRMDOL Z82E " (18 -
By~ 5= B B - 2O - REEE ) FEEMBERE - HEERY)
76 ~ BAHR -~ REORSE = (ERFRES - A E S IDUHE (W) -~ BT
()~ SERR (FER ) HERFREEI 2R -

(=) BAREROE BRI - RIFERZEEEIZ - BB ENEL - FAE
fogk o BIEERHERFEESHE - 0l - dratem - Wi KR BE S E S
teEgE - DIEBLER AN E R E R BRI RS 5 -

WEEE M N BB I B S E H A 2 - eI — 2 = 2 BRI AT R ER
BERIgeErh T 8% | (Tashakkori & Teddlie, 1998) FY G RGHEFTHT » E
PEER IR S LA R E T E R RSB AT - A R A L e e En B ¢ iFeRd
REVUHI ST S 20T E e DOL 2 EdER > Rl » HETTRERSHISI ~ A KaTam °

2
W B M B AL E R B ) BE & PR B
8/22 8/31~9/1 9/9
AT - e : YK
1. EpsERmEsts (&0 HA & 1. SRR MESEE (80
). VLR HE R RS ELHRE 2. SRR EE R AES (B
(EM) WA 3. EEEEEE (B
(&M 4. BAERRE (BEH)
A A
B Ezg Rk

%&

Bt~ WETEHRS B

=41

— ~ WFSERIE— © BB STEAM FYRGHELIEK 3258 b

(—) BEb&EF
BATERIE (S) ~RHEATA (TE - fiifg "H 1T, ) ~ &4l (A) B (M)
HFEEHEH ZaTH SR AP LR (FR2) -
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LBT >~ Rl #Z TAHBROAT ) IR (EEEERE - HERTHE H AR -
TR BN = 2 - HET - R 23 AR S AT a3 52 5 (ERY
B2 BT BT R BUE R 2B AUAEREE - R BN R R
FRATHIES - B RS EED I SEmE -

2.0~ BESEE TSEFE ) B 0 Paired-r ([HIEEEEKYE - BEESRK 0 H
TR~ il ~ BIEETEES -

3. REIEEER » BUTHY TP S HRIRFERE © 3R - 2 -

4. 57~ RAEY > BEIE (range) FI - BOAIRAE "IE4, (0) BINE > A1ECT
ify ~ MEBEE=IA > BRI - FEEHHSEE NFRNPGERERE -

%2
STEAM @k DOL &7 ~ &R 5 F &L o #7 & R
£ HiTHY 3l Paired- HIH - 2300 A - )
HH X (SD) range X (SD) range [i=] SEHgZE (HEFF ) Pearson’s r
B (S) (2;;; 12-31 (22:(5)% 24-33  521%kx -7.86 (4) .07
KT (TE) (1?_'(3)3) 0-36 (3;2) 26-35  -5.79%%* -15.85 (2) 41
iy (A) (13:22 0-30 ?23; 13-33  -5.68%** -10.85 (3) 6T%
e (M) (j:j;) 0-24 ?jz; 20-31  -8.11%** -16.79 (1) 14

n=14 **p < 01. **p < 001.

(=) BMEER

24 STEAM S8 ok & 22 80 53 BHH R R A ETHI - 3265 T Lloyd (2018) KR
TR« FANEEHURIN) STEM U RE B AW R E R 2R - BMEE
Bl P 24 RS2 F] DOL FRTEE 77 22 B 0I5 SIS AIRE - A RELEFAE ~ HURS|
TIWPRIE R 22 2 VK 2R AERBRY T S50 « BEAFFIB LR « Ml 5=
STEAM HYEEEIFRIR

KA LRIWAARIN-AEZHHREACHE Z OS5 » B MoK
SHAAE R - RARSR A S AL B R B 0y T PRIER - T RAE - TE R A 2R Y S i
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T ARG KA B RARAA AR BRI AR IR RE E 00
HEHF S IEMIE - R - RBEH > T ERA - BERF - A DK
AR ARMARGRBEREMOTRERD  RE T H BEEH AT
KT E - Biig oy & 0 AR TR AEETRPHFBOAIKE - A
BFEGBE o (FI101 » AR E#HE )

RRZBAZS BRAR B ARG RIER < A (S) QG HARMILE: A Ee-e
B (T) » BARER T B AT 8=t AR~ RRIRE R = 54815 G 0F
M- A2 (E) @ AR P RRA LB ER R Ko R FEH  BAREMHEL
JAF A BCD % & &34y (A) QMBI BEA T HELN » 08k 18 RA
el BToEdm  EZRFPARERAETROBHAR 5 (M) =t
BB ER TR S VIRATERRS Y AARMM S E - FISE
HERFAE R EEMEE o (FO004 » AR FHE)

IR B K —FE RO B e % ek R B 5B R FURABE R (80% R +20%
AR P EBARFAKRTTIASR - MEFH G BEKRES - BAREHKE
SRR S g > By > ek o (M1124 RS FRE)

WA IR R LM sk o — B REMHM T T AR LR sl T H AR
S RSB RREMYN 2 roB@RECHRE - L TEPIR ERK
IR BERBRMERY » T HMA LRy T RMh T F e mR I3 3
st REFREBF LM B BRI A EEPAT &L HEMA — 4
A R A BT R P RECH A THART B EAERH
B AR RBRGBEHRFEASF - (F5105 RS> FHRE)

TEME ARG Hil s 4 BRSHIER HI/E DOL H STEAM HYE2EEAHERLI R -
{H2ErERREIEE R - FRREE BIMMEZE] " BESSHIEEE | rIRERK - BIlaD « 1R =
Ry TMEREEEEFAE ) o F7068 Xk ¢ TR EOEH THEAMBAMEAR
FoR BARFE G IR AR AR FT B - F5126 R 1 T RO HKB

OBMEERMRES 0 TF9101 - WSRO EHE | FoR T 9101 BREEA - HIREHA | - BEAHIDIM
For o HBRFOREHE -
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RALAE ~ RIBRFE A ARBH F MR - BESEARRZ RHTRE
ES IR N (B RRE L Il S » Al e (L FES Ss R i B2 B Y -

TEIEEIZ - DOL #J STEAM 22EHh - BiELENIRE RN (% =-1679) » &
TReF T+ 38 ZTEFIERBA T A VB /K& 2 - BB H AR I S - Biir 2 A
W EEUKHER - GBI EER R EIEEEER - ZEIREEE - RIEEDIR
PR /)N - {HAE STEAM RREIF RS iR e - RHMERE A - EBUR HIE I A
Eitthig (RFR2) - BEEMS - DOL 1 STEAM HEE 5HH T ZEL 21 (F F B R -

=~ BFFERRE SRR OB R SRR B

(—) BEt&EH
BAEDRE—RRALLRE » B2 ORE AR O ER - RIS —
SR B IIEH]  ERETGE - mb A BB R R BRI AR ) - BT R B L
B
(1) HVORERIRT ~ R B TAHBR T o 3830 - IR OREMEAZ R IEAERA
10 i = L (0 R B [ L o R SEAR BRI PR AP AE (323D (ERTHIEY > JREALLRE
ERL[&] 2 B O RE S MEEEE RURERATE (r = -29, p = 321) - {HERHIRE » —FH~MHE
EHBENAHERME (r=-69,p=.007) » HREILLRESE (X =21.21)
WA R EE AL LRE (X=12.07) - iR DOL #fi# ik - S2AEMEER LER
IR (HRRADDREH IR BB LAYIR &2 - IR RS I A ) O R RY
K (B2EFE3 -l RWESEIEUL range #1{L) -
(2) HFRIAYLRET P2 8 RALGRE & E 8 ORESIE [ O REE AL AT »
RHITE Paired ¢ fBRrPIgARZERE 2R > (HRRALGREE IE A LR EA B R
B B =R AT - EE R GRERIZ AL -
(3) FHZE 3 AUsEnmEL - B IRIEH] ~ BFEFGE » it belB R B e B ERT » &I
Z MBS ) SR (EERECOREEE R > HERg 2R AR BRI
BATE - Paired ¢ flpl » R 8L 72 SEEER ACERAZ /K UE - (H32mREK ~ mh22
(B B B = TR - 110 B Pzl ~ 1R AR 2 1% > BRI RITA -
BEEFHE AR B S AT - LEUR - AR BB ENE
TR Bz BRI TTHBS ISR -
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3
0k %91 DOL % % X 8% 2 o fEA W4 3T « AR 2 474 R

T (EEIREL] 3| Paired- Bl - #2301 FH - 22000
B X range X range t{E S Pearson’s r
R AL RE 20.50 14-25 21.21 16-27 -0.81 -0.71 -39
EEE I S 12.07 7-18 12.07 5-18 0.00 0 51
NAEINEGEE 38.43 26-47 39.14 29-52 -0.56 -0.71 .60%
SRR 30.07 21-36 30.86 20-36 -.60 =79 41
B PR 27.64 19-34 27.50 19-34 12 14 62%
ELiie-3-3 38.93 29-49 38.64 31-51 25 29 6%
itz 1k 47.43 34-62 48.79 32-60 -.87 -1.36 6T7H*
[GHERGIRART Y 144.07  119-178  145.79 102-178 -.55 -1.72 T

s TIER ARG | BB AR RS E o SRR SRS R o
T B A = AR RS + B RIEH] - AR IE AL -
n=14 *p < .05, *p < 01, ***p < 001

(=) BiEEH
FETTRERPRISINT - AEREBER A 1 L RBBR R HIBARO L - FR DOL ity Tk
WEK ) RS EREE - R R R - R IR SRR
B MR : JRRTEAWIERE - RS CORIIEK ) HORER AL - iR
HRRE « HRINGLARRNGE - BIA + FO101 EIRSERAT « (of L RERIRAS -

SR FEAMAE TR AT BARS —RBAREERARE
COE:3: RERREE RS By 0y B AR E A AL E R Frkeyt o HEIRE R4 B
WYl RAE S o BRIRAR T 55 0 HIBF R A A sgh 0 18 Koy E £ R
AT K  RESCHERTE -

AL RE  BRERLTERACTE AR TRE 18 R3FME » ARDHET K
T WA P HE G IR » Mok Bl R AT R BIFIRA KRR -
(F9101 » AR > F4R %)

FO101 " HARY » BXoR ~ REZBkE » BERFR A ~ DRW R pblek 5 A/ OREELE -
RETHRALHMERZENE (REBEIIL15) * - BAEIEREEREH IR T E

Il

PSR o TR AL 15, R TIEEEE 15 RIVBUERIT M « RE R BRI - HIRFORER -
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FLLRERIE | - EUBERERME IR TR - R B A0SR (R b aRe
FOHERS  TRRMSET - EMEE  [SEHE LR - R T R
BEST > #F %M SR R A SR ¢

FELAFTENTA T RBE TBRBR WE RITAL T RA RN
R ENRSERRR BRASER 12 % F 3| Z6F ~ B Fon 5] S AR A AR AR
27787 KRR mAECEHZ A E P FE FARLERE AT CERARK
AR AR E - FAE K AASE ~ IR 0y A ik AL R RUERAR
P EARE G REZ — o (F5126 ° MR E#]E)

FEXLEFPRRAUBRZRAE "HRERE, c THERLFHK - M H A
T FEMREFAZEFRE - " 2E ) ERMIEH RIS Ak
TR BRI E TR (KB | BARTRIE o THEHK, R SRR EE
BHECERF RGO CE PGS - REEBFE " MBS ARRE ) Bk
IR Aot s B AR 0 T AR R M E L B AR R Ay G AR
BFRBELERES  ARBAREBEN > ZARRERZATHERAZE AR
YRR E 4 o (MSI1IS > KRS F#HE)

"R F AR RARGRER RILEBR 2 HF —RERGR
[ -eeee WIER]F AL CHT  REG RGP > EFEFRLGC
BRAT > PHREZARARETAHEEELIE - B RIS AR A
[BREF]RA S BERCHRE > £ BIREFLHF ot AR RT - B
ARIZEFHBRAESTTHEAMGFERE Y BRI TR - JLBF — A T R
WIERE (I FBRANRET  BARAFRNER | AR50 Em
ek o (F7116 » AR5 F#%5)

EAbopthrrh TORE, BT ERE ) AURT - RIEIELEEE I A B RO RS R (R
F3) - HIEBRENTREE Sk - AERESEFEEEER DAl R MR
BLGRE ~ IE[ALOREMHEE ~ sEmRER - B3I (B2 - bt hy - DUREERETE
E P B S IE R A e R E - F7133 YRR H R 2 B AR B RRAETE TR D RE R
TEraqL
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[EREHM | REFFFC CHARMBE REAERR[ LR 2% #£5R1
RAARE ST [ FF |- BIRAERS  CHETBEALMRER TR R
Mo Hadem Py e Tl irmBgdez B FFH T
HEBEHFHIRRS > EREIAT > LB T REBFRIE 1.9 N
Sz ROGEERAE  KREFZI A CEREERA TRRY%E - (F7133>

T BRI E)

BAFGE TSPEL - LEBURKETRE » 3GE - BEOATE - BaREA S BL
WEIE - BE ~ B0 FHE - BRSO RE R G ## IERE IS Eh
HUMERE Z R IR B L (R B REALEC 17) « Efbabrh TORE ) B T 156 ) AYRT
TRt A BE R (R 3)  Er e R ATEERF AR - A
FSE RS2 » LR EHIR Schwartz il Belknap (2017) HYGmES ; (H2EMEER
PrAMERE T Salzman A (2019) HYERES © Bla#iE el 2 B A R AL L RRELTE
FE R BT -

= W= - BB AN R H

(—) BEt&EH
2% DOL B2 /5 ARINE - EiR SR ERREZ R ~ 47 oot ~ PR

BB AN B EZE R AB N MO# S (range H 1~ 1057) 04720 F (EAEE (1) ~

5 (4) ZHIE2RK 4 5H (5) ZEBAPRYINGR 4 H1) -

(1) FERT ~ RME " P8, BlZ - BBAE% DOL #EE /5 U 2 R - HR{HA T 10
5y ) WIEARRSZ (CSPREORA 8) ¢ Horf i ABi# 2 SEI AR i K -

(2) femT ~ Az THERA T o 33 - EEREBE IR AR KA N\ U T I R
EHRE B TR R BE D BB SRE(FERE ) FERER
I ~ PRI BR AT AR 2 PR B Y IEARRA -

(3) BAE5E DOL & - £ " A2 - 28 rir « RFESEN ER ) WIERZE
[ T WHEE - Paired ¢ iR oE BEE /K YE © T (I8 A2 | HOSPIO BRI ROR
R A RPN RRR EE EZ - M fIthEER DOL B E A AL S &K

"EEMrr,  HEE T EE LR WG RIREEES RSB SR -

(4) HRH TV B - BEFEEE - HRR - (A0 - A
BERA  BEAERKIERLE - HPEEEE 9.0 DL E - RS - fi
¥ EHCSERHIRZ ERST T T ) FimERERE -
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(5) BRI - (EEE LBt i 2 H RN EERAE IEMRTE (r = 88, p <.001) ;
(BRI > R Bt BB 2 F R LR (r=68,p<.01) » HARHE
(r=.55,p<.05) KFTEMIEZE (r=.68,p<.01) [FZTEZAIEAER - It
R T irEr ) R RATEEE MMEERE 2 PSR —HRE R AR -

* 4
L 15 % DOL % ERA RGP ahaT « HA B Z 2 I ER
- A el Paired- I - (I BT -
B X (SD) range X (SD) range {8 SR Pearson’s r
LR 8.36(1.55) 6-10 9.07(1.38)  5-10 -2.34% -0.71 70%%
USSTH 8.71(1.32) 6-10  9.50( .94)  7-10 -3.01%* -0.78 68%*
PREK 9.07(1.07) 7-10 9.29( .91)  8-10 -.82 -0.21 53%
BEWA 9.07( .92) 810  9.21( .97)  7-10 -.52 -0.14 41
ESEEE 8.86( .95) 7-10  9.00( .96)  7-10 -1.00 -0.14 84wk
g 8.14(1.16) 6-10  9.29( .91)  7-10 -3.89%* -1.14 46

EREES 4 TERA®, (1)F "THEER, (10) 0 10 @5 -
n=14 *p <.05. **p <.01. ***p <.001.

(=) BHE&ER

LT - RS RS  BAERRRZE T, RBEE B
& Mardell etal. (2023) {ERIAVTEHATERER T 1FItH95E , (playful learning )
WEHR : Play 25 [ KFESHEBENEERRZ —  FOVEE RS " Pk
B, B3R AT EVREEE TiFn, AR - WA S ESEERIEENE &
AEREveARPREY - (HREZRE—ERENY " BHIE L - FIRFEERER L "0, WHE
IS EAE TR A L K TREMIESE, ARk E (REEALE 17) -

PR R4 —EEE R DOL R FDtURIE - 18 | /T afiE ~ $HEERAE

EE— T Hak L BUEEGE > T GBS SER, R T2% STEAM #
mAET, — TReER R ) — TR AR L - &R T EEGRAE C ERE
o HEREEL - WA FIEEEE) - HRVEE S - fEERARAG R R AT T
R - AT - BEE R L A2 (R AEFLED 18 5 F5032 HAFR 8
& M7911 IR E e F7171 BEREEREEF A ) - M8115 ~ F7116 5 M0004
[EIEE W S I AR BN FRAR S R A
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WAL R EIIR BT AAIT S ML RN HERYBA
Fa RABAR 3 Feeeeees CIER TG E&EY | e fe48 T3, e9ARBY ELip]
JEZ LI K o SRAZLE R B0 SF R AR N F R - [DOL] £8)
Wit CERRFIRS - 2FEREEETAHF S B TR AR
LT LER o TR RBA B [FE & RBRELF - (MSIIS RS FHRE)

BBk E Eagidke o S IEE B XS FIBARAT— B B4EH BEAETR -
O AT AR e RAAR L OGBF R oo B RIFRAZ  RUERKRFIFEA - Fh o
F| B AR A R 0GR AE - o RER RS R AT IOE RS >RIE
I  RE DA T BT AR "R E L AR —E
IR REIZA GOy~ & H R A MR R AR E R
e BRALEE RIS RERL CWE LT HANEMN - (FTII6 MR > F#HE)

BRFBAANWESS  APR LK IS RALTRRARTFHLER - AF
BR R FIARAS —RZRARB K T o B L RE R R — Bh il
I 4 R 32 FIRRAZ oo BT HMTRARRERIBA - ke~ FRA - B
B4k By IR e BB BAZEE — AP FE - KRF#H|T LB RILARE

KA BBIE D Bk REMBIBESE —F B R AARERG S B
S T EHE Rk MEBRMWAK - BRIyl FAIER X
BRE—ARBUEMAE = FEBEERINT 50 54— FR9IE
e FEXSEHERTEZ LA B HBETIREEEE  RERLTH L
#RATH CH AR o (M0004 1K & FH %)

FEERAERIAR > B S EREEBER AT - RIFFZHEM LR -
BB ER R A AR BB R PG T AR 0 AR A RS2 S - R B A a] DA
DOL AR = RHERAZAVELE - #REEEAE % DOL YRR 2 « " A | &l
WIEE - TirEr ) BRI - B T EEARE ) B R REIRA - T
PRk BRI AR GRE M IESE | FRAZ A BE TR - (BRI (ERR G T B
At EMEAERATEE 72 B LB YEfR (ATl BES(E 8.86 DLE) » MTRH
PRHFIRAERE R - AIEERREAS R - SR MERE=HE A ED R (&
B8 > il - 352 RARZEERMEAE S R EIR A S ME B E -
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P9 - WESEMIEPY : STEAM @A A E B2 BRI R

(—) PRfEE%E

DOL /2 DL A BB ar VB /K AIERFI O RE ~ ARG OR 8 PR BR B AR B R R 3 S0 5 s H
HY o BSEISEEE Y - BABIRITRKEELEEE /K - MEEBTIEFAER « BIE
TR B ok 55 o HIFE BB /K RO BR 2 BEFI R - SR - SMAMER G TSR aRIENT - JHE
T EEE N A IR EF R B R - ARR S AR B R B = 1 B A B A E
A REFFERIE R R ARIEE (R EREALEE 2) - DOL Vi B HA R w8 — X e
T8 EREIBRFEEAE A RSN - i AR S IMTIZET B @ e R - ALY
AR RS PR RN N R ERE SRR 2 - S5 80 - W RI A s n e
JR S S T R AT RO B R AR - AR T R AR E R RV E AR (W
FliEfEk 16) * -

HiFEAR D WIRE B K e R A B BB FIE I e R - B2 REE R
HIEEZE A (Porter & Shucksmith, 2015) o P FVE/KERAE 2057 FH A R R 2R 03
R - B S PORE R YIREREKIEE - EREBET  BEABEEEKIBERE
B ILERE2IS] (FE 2 ~ 3 BN ) B2 TEFERE  SHHHEKREE T
B A T AR [ E ARG AR R A - VB /K EE I S BE A TR - BSEEE ERE T
BEHY FERARE - RV AR S B THIH E AR - B2 A ol S B R R AR JRK,

(W HliEf#% 15) -« /¢ DOL B'E ~ E(LER e - B4R EXEE INEEE
iRt A T ERY B R - SR T IEREE R AITE K B AE & 5E H Porter
Eil Shucksmith (2015) HYZEEEEAAEREIES -

VB 7K ERAE Bl A B SRS RN B A R 3R B - BB AERR T BB B M BABR VB /K B FI SR AT
FRESN - ERERS R HAM BRI EI A HIFR AR RE - FEEl A Y e BV K B2 4% A
B (W HBEHRE 15) Kt - DOL @A STEAM - BlAlKZE g e ER B K A= RE g Rl
ELRNE - /K EAEHS BB SR 2 U8 E - i DOL SRENMER LA -
i AR B4 SE L B H AR SR B R -

STEAM 1E DOL HH L MEEB G » TH T84l 2L HMEZ
R S 7 SR A VB K F i - AR EE RS AR B R BB KE RIRIRHE TAZ 5 E
B S S EISSE T (R AEALEE 10) - Sousa £ Pilecki (2018) f5H ™22
flir o HERET T BRI A E A B - BIRE R AT L MEMEEIEE ~ RN

YOBMEERMRES o "W ETFIRE 16, FR3R TEE 16 REE W ETRARAACHR - HEFORER -
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TR AR « FEEAESS ~ B EREERETREMES © AN - BirE
RECE LR EERIAN ~ (BAERDE ST ~ WEHEnRLAZRE ST ~ T ARHTE ~ RIS - T2
R BUITERE(E AR STEM (ZHRRVEE TRIE ) B AR - (AR « REHEH
HI A - B4l Ed Play fER 2 [ 1A 2 A R R AYEE) (Malchiodi & Crenshaw,
2014) - DOL FRFEFLETHCEAAIEZE « CPE TRESFEIA STEAM W EEHE - 1
R AR R BB VR /K ~ YEVEAERE » M S LR S IR R AT - B a2
R T TR ) RN - B BEA T BAVEH ) AIRLRILLEE - T
Sousa £l Pilecki (2018, p. 41) Eff " 2% STEAM HA {EHER R LRERYE |
t7E DOL EREGF 838 S SCFF - DOL ol % » FE RIRHRR AR e AT B B fiti (5.2 6
RO
(1) STEAM [AIH [Fp s s AN [F] B2 R T AHBA AN - ERREE R & 8% -

H RERHF 272 B P it 1 [F] B2 L AR A iU A B 14 - ERIBL A B 5 [ B2 AR 9 B2

BN - F nl e R H P L b i — S P 2R A S
(2) ELZFFLRER - BEMEM "B ERBREEST ) BREE - i (i)

TG ET S EIR A R R ERAERE ST - W REAH EEL T TRR AR A IS SR AT

B - BRERE BB T RX IS EEER IR AE ) - B B EEERE 2 AR

i ATEE RS - A R E S SR R O E RS -
(=) B

SRR E T E G BRAEREE R BETHIEE - (CHETESRE A EE
BN KR aHEER] R AR ERER » FrE B2 AERNEFEE " FUKISE K &3
I8, (Open Water Diver) » Hr » =k /AR A TERRIEME R B 17 2Rk %
EKiEE) (W ATEIEE 20) - B2AFHIZRRE DOL I S HSEE R 2R 1
53 R BRI ARG SR+ H A U AR AR R B E PRI IR ERE » # Y24 1R
TR R FELL R T BEEFEFUEREELIERE - Blazar Bl Kraft (2017) $5HIE
BRI RAT R I F Ryl & 52 A B R AIFEAR » T BT 2 R Al 2 2 5
SEFNEE ~ PURRISELRT) « R SRR E - (24E - E(LERSIT#E
B - M7 DOL FYF /NSRS BN E27 STEAM HYERMIE « LF8  HEEIT R
FH Sy BEBUFAIER - S - BtERREAREHE /TEMYIE T Gilbertson
FA (2022) Wy " REITTEBA REFEETE L FANCE BRE R WEE - e
AR R - EEAZERAETRIE SR R - 57 R -

DOL tf - £%F "848 « Bt - $RE | /Y CPE TRESHEITEE - ZAHFIAE " #1535
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FEAa AR TERN , BERER - PIESE TG EREAEREUREREE
PEEIRE )~ FERNE ~ 1EEIP 0 RS EEFE R Mosston Eil Ashworth
(2008) fifHZ "EEMUGT , B T RYTERRGIL | —fEEIEE R T B2 4= I #)) - SR

ER IR ER AR BTG B ST RN TR E R - B A TR e R a T RS

HEmEL - RO AR E2 AR IS IE » SE FH Burnage (2018 ) HY " BIEEEE | gqF5 B4

e FTREMUE AR T S E A TR KB AR E » I BRI EETREEEH A -

& > DOL Wz A& "Bty (Play) ° fF 7T Singer A (2006) Frig
play=learning FYEIEL - 2425 (EH DOL HAERIE » £ %2 K5 T34, (W
BRspsk 6070 12020) » RIRBIFDUREF (7 4 N) It AFEHR AZEMEIE
RN R ER - FF 51 2 22 i B P BRI A 2 4B A {8\ 28 - ZLATER " playful
learning ; ZUEERET - EA T BRI EII>F HIYRIEL , /Y 3P RS - AR
RS TR EEE o A AT RERERF MM EERE R Rk ~ BB A - BE PR
H 22 R A A B - 35 THECEE R HEE SRS IEY) 5 Harvard University 208 WF9Eht
1E Project Zero & B /5 % F1 3% |2 Playful Learning 1Y = I 5 1% (Mardell et al.,
2023) : (1) BHEIR (finding joy) : 7E " HEHIr, # 5 (2) FREEARH (exploring
the unknown ) : £ "R8EDr, #; (3) FEEE (leading learning) : 1F " HH
HIRIBE ;A o ERAERAE RS T IFDehy o DRESIERE - (P o e R e o P A 2%
BERRGEFREA N EEE YR (REEMEL 18) -

"#RE 5 (Exercise) EEFE " AR ) BUEART) o TERRE RIS - ZATERAH T E
BHoEE-ERH, K TR R —BIHT o RIEBERT (BREEW -~ BT -
2021) - fEEmEREEGRTE/K © A REEG T SRR FIRR IR RE - # a5
"R B BE T vk E K- Rk ST BIVER T EEEE T
Fe A ——FRaR ) SR LER AR A KT IBENE (5 D ELEIE S5 - FIRFFEEC T B
BOERT T ) WTEHERIE - ARSI INL 2R - 15 ORI E L
TR A TR R EBRIEE T (W RTENER 6 ) © [FIES - BRENRIKRAERE - BRbEGR
A~ KRR BT S B B E L E L Fol T IS AR -

{E£ CPE H » FEINA TEASE—HEAG > IERE—EAS ) STEAM RYRTS » e AR
5y it g g B S S SE Ik U A ERELFE A - DOL REAMEEEEE STEAM HYBRIR K ES 4372
KER " FINE B EE Bk, IWEIR - V)& Munge A (2018) HYGmat -
EHEHE P HEAFME BT AR - gE IR A SRR fEE
HIRE R HZERES)  BEARFIRER " EbmAIFR o mfiEElE " RUE (LR ) 19958, - (B
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FHET AT AR AIREAE R R o 22 gt - PR SRR - (REERAREFH R ARE
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(=) E\fmrs
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b DUBER R INGE (WIS DIUHRESBKEE) - FOHEHREAEEE) -
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HAt & (F RTINS A BB G E M - W TR 5 SN b /e B S e 42 i
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EALEE 15) -

Rl e Ja\ 52 B IR FUEEE T NS TIRBEEREN D EENE - B
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Ry ] DA B SR AR (R IR ST R TR L BB (B0 - RoR2REY T BT 5 A
TEET ) SRR MUT B RYESE -

th ~ Bow

ey SO ~ B R BB R BTG - SRRSO, ¢

— FONERBEEREEATE (intensive course) BERZAEW ST - heEREE
HYBERRARN - ERFRARKE FH AR EREEA A SR EEEE . — -

= FANERETEEIREA STEAM B5SHISRGE BA BRI B E #EE R - B
[EREDLES PR A AR B - B8 RO BE AN RIS R AR - 1 HE2 Rl
REE 8 R 5 C/EF IN5RAYEET] - B BB R H R E -

= AWeRARD - BCER O ITHERMERGETS SR " FANE R R E
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BiREEAERA ORE R (G2 ) HUsmEL - EEMEER TS E 2R B4 I
RE R GRS ERRES (empirical evidence ) &/ EfE/MEAH IR T E 2
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RfEax AT Al S EAL RIGEIFIE ~ BRINZ BRAE - eI R CIERFE R # - FE
BRI ANRT - RAJREE B BEERIMGET TR

Y~ SEGEE B /M E b 227 Al A B EIR AR B R - R | S EIEGRAE
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Abstract

This study aimed to establish creativity norms for pre-service Teaching Chinese to
Speakers of Other Languages (TCSOL) teacher education students (PTTES) in Taiwan and to
analyze their differences in creativity. Utilizing the New Creativity Test, which was validated for
reliability and validity, this study sampled and tested 414 Taiwanese PTTES. The findings reveal
that: (1) the figural creativity-elaboration of PTTES is slightly higher than that of Taiwanese
undergraduates and postgraduates, while other aspects of creativity in PTTES are slightly lower;
(2) there were no significant differences in creativity between male and female PTTES; and (3)
PTTES in postgraduate programs significantly outperformed undergraduate PTTES in verbal
creativity-fluency, while PTTES in both postgraduate and credit programs significantly
exceeded those in undergraduate programs in verbal creativity-originality. Furthermore, PTTES
in credit programs demonstrated significantly higher figural creativity-originality than those in
postgraduate programs. Based on these results, this study proposes the CREATIVE Flower
Model as a creativity pedagogical framework for TCSOL programs in Taiwan, offering targeted
teaching strategies for each group. For postgraduate PTTES, the “Challenging” strategy can
urge them to undertake tasks that demand higher levels of critical thinking and problem-solving
in a linguistically rich environment. The “Adaptive Solutions,” developing innovative responses
to these challenges, will likely be the most impactful for enhancing figural creativity-originality
in postgraduate PTTES. Undergraduate PTTES can benefit from the “Team Presentation,”
sharing and showcasing creative ideas and solutions, and “Impact Evaluation,” which measures
the effectiveness and practicality of the proposed solutions to build creative confidence and
communication skills. Credit program PTTES, who excels in figural creativity-originality, can
be tasked with interdisciplinary projects that integrate TCSOL concepts to develop innovative
teaching methods and materials. Leveraging the CREATIVE Flower Model enhances the
creativity of PTTES and addresses potential challenges in Chinese language classrooms,
ultimately contributing to the development of effective and innovative TCSOL teachers.
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1. Introduction

The growing recognition of the importance of creativity in language teaching
(Richards & Cotterall, 2016) has significantly impacted the field of Teaching Chinese to
Speakers of Other Languages (TCSOL). Research consistently shows that fostering
creativity enhances student motivation and engagement, facilitates more profound
learning, and improves language acquisition (Maley & Peachey, 2015). This emphasis
aligns with global trends in language education, evidenced by initiatives such as the “A
Show of Creative Chinese Language Teaching: A Competition of Sharing Teaching
Modes” organized by the Overseas Community Affairs Council, Republic of China
(Taiwan) in 2011, and the advocacy by the Taiwan Ministry of Education (2023) for
innovative Chinese teaching methods, exemplify this growing focus (Becker & Roos,
2016; Maley & Peachey, 2015; Richards, 2013).

Modern colleges and universities increasingly prioritize developing students’
creativity (Zhao & Zhao, 2012). TCSOL educators understand that engaging classroom
activities and routines offer prime opportunities to nurture student creativity. However, a
comprehensive search using Boolean Logic across major academic databases—including
Taiwan’s online Airiti Library, ERICDATA, National Digital Library of Theses and
Dissertations in Taiwan, China Academic Journals Full-text Database, China Masters’
Theses Full-text Database, China Dissertations Database, EBSCOhost, ProQuest, and
ERIC - Education Resources Information Center—reveals a scarcity of research on
creativity within TCSOL education. Exceptions include Yang (2001), who discussed
creative teaching methods at a Chinese language school in Boston, and Moloney and Xu
(2016), as well as Lu (2017), who highlighted the effectiveness of creative approaches in
Chinese as a Foreign Language (CFL) programs. Professor Yea-Fen Chen, director of the
Chinese Flagship Center at Indiana University Bloomington, in an exclusive interview,
pointed out several challenges faced by Taiwanese TCSOL educators, such as rigid
teaching methods and a lack of engagement and professional knowledge in educational
psychology (Li, 2012). Lee et al. (2010) argued that enhancing student creativity in task-
solving in Chinese teaching relies not solely on the teacher’s creativity but also on the

systematic creation of learning environments that encourage novel approaches and
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critical thinking. Zhong (2022) found improvements in college students’ Chinese
language and literature scores following creative thinking teaching, alongside reduced
reading anxiety among students in the experimental group compared to the control group.

Given the limited literature on creative approaches within TCSOL, this study
investigates the creativity of students enrolled in TCSOL postgraduate, undergraduate,
and credit programs' in Taiwan, defined herein as pre-service TCSOL teacher education
students (PTTES). According to the objectives of this study, the research questions to be
addressed are as follows: (1) What are the creativity norms for PTTES? (2) What possible
differences in creativity exist between male and female PTTES? and (3) What possible
differences in creativity exist among PTTES in various TCSOL programs? The results of
this study have implications for future research and practice of TCSOL for contributing to
the development of future educators by equipping them with the ability to employ

innovative and effective pedagogical strategies in their classrooms.

I1. Literature Review

A. Creativity and Instruments

Guilford (1967) posited that divergent thinking is an ability that generates a
multitude of potential solutions to a problem and is a crucial psychological skill for
developing creativity. This skill encompasses fluency, flexibility, originality, and the
capacity for elaboration. The Torrance Tests of Creative Thinking (TTCT), devised by
Torrance (1966), are categorized into verbal and figural tests, primarily measuring
participants’ fluency (the number of distinct ideas), flexibility (diversity of thought),
originality (uniqueness of ideas), and elaboration (detail enhancement) (Torrance, 1974).
Subsequent research on creativity has focused mainly on these four thinking abilities,
following Guilford and Torrance’s pioneering work in creativity measurement (Kaufman
& Sternberg, 2010; Lin, 2000). For example, the Creative and Effective Teaching
Assessment (CETA), developed by Aschenbrener et al.(2010), is based on the TTCT and

' TCSOL credit programs are designed for non-TCSOL major students who are interested in becoming TCSOL

teachers.
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includes four dimensions of a teacher’s creative teaching behavior—fluency, flexibility,
originality, and elaboration—with 16 items in total, and has demonstrated high reliability
(Cronbach’s a = .97). Amabile (2018) noted that the scoring of creativity tests based on
these four abilities varies across studies.

In Taiwan, the TTCT has been widely used and adapted for research. For instance,
Liu and Hsu (1974) revised it into the “TTCT A for Chinese Language,” and Wu et al.
(1992) further adapted it into the “TTCT B for Chinese Language.” Similarly, for the
“Torrance Figural Tests of Creative Thinking,” Wu et al. (1993) developed the “Torrance
Figural Creative Thinking Test A,” and Chen (1986) introduced the “Torrance Figural
Creative Thinking Test B.”

The New Creativity Test, devised by Professor Jing-Jyi Wu for Taiwanese students,
is a widely recognized tool in Taiwanese academia (Wu et al., 1998). The test is designed
to assess fluency, flexibility, originality, and elaboration, comprises verbal and figural
parts, and targets a broad range of participants from fifth graders to postgraduates. The
verbal section challenges participants to conceive novel and exciting uses for chopsticks
beyond their conventional use. In the figural section, participants are asked to perceive
the Chinese character “ A > (person) as a figure rather than a word, incorporating it into a
drawing where the character forms part of a larger picture or object. Each part of the test
has a completion time limit of 10 minutes.

Within this study, aimed at assessing the creativity of PTTES, creativity is
delineated as follows:

Fluency: The production of a multitude of ideas for problem-solving, applicable to
both verbal and figural thinking.

Flexibility: The ability to employ various approaches, patterns, or classifications in
conceptualizing a problem or situation.

Originality: A measure of innovative uniqueness, reflecting the capacity for novel
thought, foresight, and thinking “outside the box.”

Elaboration: The skill of refining and expanding upon an original or basic concept to

generate new ideas.
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B. Current Landscape of Creativity Research in TCSOL

Creativity in language teaching, characterized by a diverse repertoire of strategies
and flexibility in approaches (Richards & Cotterall, 2016), benefits students by enhancing
academic achievement, fostering meaningful learning (Rinkevich, 2011), and reducing
aversion to the subject (Tavakoli et al., 2017). It promotes creative thinking and
autonomy among learners (Nosratinia & Zaker, 2014). These pieces of evidence not only
illustrate creativity as a facilitator of a virtuous cycle between teachers and students but
also align with findings from other studies (Al-Mahrooqi et al., 2015; Bourke & Lidstone,
2015; Cross, 2018; Chen, 2020; Drapeau, 2014; Gomez-Arizaga et al., 2016; Huang &
Szente, 2014; Naz & Murad, 2017; Nosratinia & Zaker, 2014; Solihati & Hikmat, 2018).

Although creativity holds significant importance in language teaching worldwide,
research specifically focused on TCSOL is relatively scarce compared to other languages
like English. In a study conducted by Chen (2008), it was found that 32 TCSOL teachers
who were part of an experimental group and underwent training in a creativity and
instructional design program exhibited significantly higher levels of creativity in terms of
fluency, flexibility, originality, and elaboration than their counterparts in a control group.
Cai (2018) utilized exploratory factor analysis on three occasions to categorize Taiwanese
student teachers’ creative TCSOL practices into eight types: demonstration and listening,
collaborative learning, problem-solving, interactive discussion, heuristic thinking,
brainstorming, incorporating current news and issues into TCSOL, and student-centered
teaching. Dai et al. (2019) argued that linguistic authenticity found in daily life enhances
Chinese L2 learners’ proficiency, and developing their linguistic creativity expands their
applied ability in teaching Chinese grammar. Kuo et al. (2019) discovered that the
cooperative learning teaching strategy is most effective for writing creativity, followed by
mind mapping and creative teaching methods.

Indeed, creativity is crucial for producing creative works (Vally et al., 2019), and
language teachers who demonstrate creativity employ various teaching strategies and
techniques, avoiding reliance on a single approach or method (Richards & Cotterall,
2016). However, research on the creativity of PTTES preparing to become in-service
TCSOL teachers is limited. This knowledge gap motivates the current study to analyze

and establish creativity norms for PTTES in Taiwan.



. . An Analytical Study on Establishing Norms for Creativity among Pre-service
Qiao-Yu Cai TCSOL Teacher Education Students in Taiwan

C. Gender Differences in Creativity Research

The utility of teachers’ creativity significantly benefits L2 learners’ proficiency
(Sevetkova, 2016; Suwartono, 2016; Vasudevan, 2013). Despite the rapid proliferation of
TCSOL courses globally, few studies have explored the relationship between creativity
and gender, program types, and pre-service teachers within the Chinese educational
system (Wu, 2017).

Regarding gender differences in creativity, Baer and Kaufman (2008) highlighted
the consistent absence of gender disparities in creativity test scores between boys and
girls. There is a vast difference in creative achievement between men and women in
many fields, which makes blanket environmental explanations inadequate, and the
explanations that have been proposed so far are incomplete at best. Abraham (2016) and
Ulger & Morsiinbiil (2016) concurred that, despite substantial scientific and public
interest, no definitive conclusions have yet been reached regarding gender differences in
creativity.

From a country-specific perspective on pre-service teachers’ creativity, Ponnusamy
(2019) analyzed 140 pre-service teachers from 10 secondary teacher education colleges
in India, finding no significant gender differences in the Passi Creativity Test. This
finding aligns with Andrade and Pasia’s (2020) observation that there is no gender
difference in the mathematical creativity of Filipino pre-service teachers. However, a
study involving 206 undergraduates (51.9% female) in Hong Kong, including a divergent
thinking test and a creative problem-solving test, revealed that male undergraduates
generally showed more significant variance than females in creativity scores for both
divergent thinking and creative problem-solving. Notably, greater male variability was
more pronounced in figural creativity, with larger effect sizes, than in verbal creativity
(He & Wong, 2021). In Turkey, Arikhan and Coban (2021) assessed the creativity of 110
senior students from the Department of Music across three universities, finding gender
differences in scores on the Creativity Foster Teacher Index Scale (CFTIS) and the
Kaufman Creativity Fields Scale Turkish Form (KCAS-TF).

Although the Amusement Park Theoretical (APT) Model was proposed by Baer and
Kaufman (2005) to explain gender differences in creativity (Baer & Kaufman, 2008), a
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conclusive stance on this matter remains elusive. It is hoped that the present study will

illuminate potential gender differences in creativity among PTTES.

D. The Impact of Educational Program Differences on Creativity

The influence of educational programs on the development of students’ creativity,
particularly for those enrolled in advanced courses, has sparked considerable debate.
Factors such as the years of study and majors of study have been identified as affecting
creativity (Cheung et al., 2003; Daly et al., 2016). Naderi et al. (2010) found a high
correlation between creativity and academic achievement among Iranian female
undergraduates in Malaysian universities but a low correlation for their male
counterparts. In exploring pre-service teachers’ conceptions of creativity within the
English curriculum, researchers discovered that these individuals’ understanding of
creativity was often limited, frequently blurring the distinction between the concept of
creativity and instances of creative examples observed in class (Newton & Beverton,
2012). Topoglu (2015) utilized the “How Creative Are You?” creativity scale to assess
1,028 pre-service teachers at a Turkish university and concluded that their creativity
levels were below average. Interestingly, art pre-service teachers exhibited higher
creativity levels than their peers specializing in music, with similar trends observed
among class homeroom teachers and those teaching social studies and science. In Brazil,
Fleith (2019) interviewed six students and six postgraduate professors from private and
public universities, concluding that creativity is essential for graduate education
development. However, both groups acknowledged personal and institutional barriers to
creativity. Creativity has been a focal point in psychological and educational research for
decades, predominantly within elementary and secondary education contexts (Beghetto,
2007; Cachia & Ferrari, 2010; Kupers et al., 2018; Kupers et al., 2019; Subali et al.,
2017; Suparmi et al., 2018) and in English as a second/foreign language education
(Deshors et al., 2018; Liao et al., 2018). These findings contribute to understanding the
relationship between creativity, teaching, and learning.

In Taiwan, the duration of study varies by program focus: undergraduate PTTES

typically requires four years and 128 credits for graduation; postgraduate PTTES needs
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two to four years and 36 units; and non-TCSOL major students enrolled in TCSOL credit
programs require two years and at least 20 credits. The findings from the research above
suggest that differences in creativity among PTTES in various programs may arise due to
differing study durations. Therefore, the different study durations of TCSOL programs
prompt curiosity about how results from studies focusing on the TCSOL context would
integrate into the broader picture established by the previously discussed findings.
Therefore, this study aims to analyze the creativity of PTTES across different TCSOL

programs.

E. The Theories and Research for Fostering Teacher-Student Creativity

A recent literature review on promoting creativity between teachers and students
identifies two main approaches. The first involves applying theories such as Social-
Cognitive Theory (SCT), Constructivist Learning Theory (CLT), and Experiential
Learning Theory (ELT). The second involves implementing frameworks and skills for

teaching creativity.

1. Theoretical Applications

SCT, proposed by Bandura in the 1960s, suggests that learning occurs through
observation, imitation, and modeling (Bandura, 1986, 2001). Nwosu et al. (2022)
implemented Placement Learning in Business Firms (PLBF) based on SCT for 273
university students, validating the SCT perspective by revealing that students undertaking
PLBF can develop entrepreneurial creativity. Rubenstein et al. (2018) examined teachers’
perceptions of creativity using SCT factors. They found that pre-service teachers
expressed more optimism about their future environmental support and lower self-
efficacy for developing creative thinking than in-service teachers. Hsiao (2022) applied
Bandura’s self-efficacy to validate that the creative self-efficacy of 214 elementary
teachers significantly influences their creativity teaching.

From a CLT perspective, which emphasizes active engagement and inquiry-based
learning, learners are believed to benefit most from interactions and collaboration in
solving problems (Zigelman, 2018). Based on constructivism, teachers are encouraged to

create stimulating environments that promote students’ exploration, reflection, and
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integration of new ideas with existing knowledge (Wach, 2018). From interview analyses,
Apaydin and Giiven (2022) concluded that constructive learning principles such as active
participation and collaboration effectively develop pre-service teachers’ creativity.
Embracing Dewey’s educational philosophies, experiential learning promotes
learning by doing and encourages hands-on experiences and active participation. Kolb’s
ELT underscores the importance of concrete experiences, reflective observation, abstract
conceptualization, and active experimentation in learning (Kolb & Kolb, 2012). Helate et
al. (2022) found that a positive interlink among variables such as experiential learning
activities and strategies enhances the professional development of language teachers.
Calavia et al. (2021) introduced the “Think-Create-Learn” (TCL) methodology,
incorporating elements of experiential learning to provide an active environment for

developing students’ creativity and critical thinking.

2. Creativity Teaching Frameworks and Skills

Creative thinking is a crucial dimension of creativity, along with fluency, flexibility,
originality, and elaboration (Amabile, 2013; Aggarwal et al., 2017; Carayannis, 2020;
Torrance, 2018). Lavi and Marti (2023) proposed a case-based learning pedagogical
framework that uses student-centered and teacher-guided scaffolding to facilitate creative
thinking. Based on Rhodes’s (1961) 4P model of creativity, the 5 A’s framework—actor,
action, artifact, audience, and affordances—aims to stimulate creativity in the classroom
(Glaveanu, 2013; Zhang et al., 2023). Ritter et al. (2020) designed a creativity training
program where students learn to apply a six-step cycle of creativity to various problems.
Zhong (2022) validated that a scaffolding teaching model based on creative thinking can
improve students’ interest in Chinese reading and reading levels.

Integrating art into TCSOL education allows PTTES to develop picture books
through dialogue for creative thinking and brainstorming (Cai, 2017). A meta-analysis by
Kuo et al. (2019) showed that cooperative learning, mind maps, and creative-thinking
instruction significantly impact creativity dimensions such as fluency, flexibility, and
originality. Yang (2022) argued that incorporating poetry creation into Chinese language
classes enhances comprehension, engagement, and a passion for learning among Chinese
L2 learners.

The literature broadly supports guiding students to identify real-world issues and



An Analytical Study on Establishing Norms for Creativity among Pre-service

Qiao-Yu Cai TCSOL Teacher Education Students in Taiwan

collaborate to solve problems, reflecting and receiving feedback as critical elements for
developing creativity. Creativity is considered a crucial 21st-century thinking skill in
university teaching and learning (Ahmadi et al., 2019; Nakano & Wechsler, 2018; Calavia
et al., 2021; Saroyan, 2022). Challenges remain in defining PTTES’ creativity and
identifying potential creativity teaching models for TCSOL programs in contexts where
creativity is a valued aspect of higher education. According to Heacox (2017) and
Tomlinson (2017), tailored educational strategies to accommodate diverse learning
characteristics and maximize student potential are essential. Recent studies show
differences in attributes between undergraduates and postgraduates. For example,
undergraduates are more influenced by socioeconomic background, parental education,
and structured support systems, relying heavily on financial aid and academic resources
(Office for Students, 2020). In contrast, postgraduates benefit from institutional support,
high-quality supervision, and personal attributes like self-efficacy and motivation, often
engaging in complex, independent research projects requiring advanced research skills
(Hadi & Muhammad, 2019; Mudzi & Sepeng, 2023; The Open University, 2021).
Despite little related literature existing (Hlas & Hlas, 2024), this study argues that
differentiated and creative instruction is crucial to address the potential differences in
creativity among PTTES in TCSOL programs, and according to my teaching experience,
assumes that undergraduate PTTES may benefit from structured activities that build
foundational creative skills, such as collaborative projects and peer review sessions that
encourage the generation of diverse ideas and solutions, postgraduate PTTES can be
challenged with complex, real-world problem-solving tasks that require advanced critical
thinking and reflective discussions to deepen their creative processes, and non-TCSOL
major students in credit programs can be engaged in interdisciplinary projects that
integrate their diverse academic backgrounds with TCSOL concepts, fostering innovative
teaching materials and methods. Therefore, this study seeks to fill the knowledge gap by
employing a quantitative approach to explore creativity among PTTES in TCSOL
programs, proposing an instructional model to inspire creativity based on the findings. By
doing so, this study not only contributes to the existing literature but also offers practical

insights for developing creative pedagogical strategies tailored to PTTES’ creativity at

different educational levels.
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II1. Research Method

A survey method was utilized to establish the creativity norms for PTTES. This
method is favored in social sciences for its efficiency, cost-effectiveness, and ability to
collect data (Fowler, 2013). When investigating human minds and behaviors, the challenge
often lies in the target population being too vast for direct individual study. Extensive
sample surveys facilitate the detection of subtle effects even when analyzing multiple
variables and, depending on the survey design, enable comparative analysis of population
subgroups (Bhattacherjee, 2012). Variable analysis requires a sufficiently large sample size
to address the research questions and achieve the study’s objectives. Although no research
method is without its limitations (Queiros et al., 2017), the survey method offers the most
comprehensive and accurate information for this study. This section outlines the research

instrument, participants and sampling, and data processing and analysis:

A. The Research Instrument

The New Creativity Test, discussed in the Literature Review, was chosen for this

study for four reasons:

1. Considering the characteristics of the participants and the frequent use of pictures
and words in TCSOL classes, the New Creativity Test, appropriate for adults, was
selected to measure the creativity of PTTES.

2. Many Taiwanese assessment tools are adaptations of foreign assessments, which
may not always account for the diverse cultural backgrounds of Taiwanese
individuals. The New Creativity Test was explicitly developed to address this
issue among Taiwanese participants.

3. The test, a modification of the TTCT tailored for Chinese learners, has
demonstrated excellent reliability and validity (Wu et al., 1998).

4. This study aims to establish creativity norms for PTTES and compare their
creativity levels with those of university students in a study by Wu et al. (1998).
Accordingly, the New Creativity Test was adopted, with modifications to include

demographic information (Appendix 1%) relevant to this study.

> This study was administered using the Chinese-only version.
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Applying the New Creativity Test in this study revealed Cronbach’s a of .856 for
verbal creativity and .776 for figural creativity. The factor loadings for fluency, flexibility,
and originality in verbal creativity were .919, .874, and .799, respectively, while those for
fluency, flexibility, originality, and elaboration in figural creativity were .870, .860, .847,
and .443, respectively. These metrics affirm the test’s reliability and validity in this study.

B. Participants and Sampling

Participants selected for this study were students enrolled in TCSOL programs
across Taiwan. Pre-service TCSOL teacher education courses are offered through TCSOL
departments, postgraduate programs, and credit programs. They are designed to provide
individuals with the necessary skills to become TCSOL teachers, referred to as PTTES in
this study. The target population and sampling process used in the study are described in
detail below:

According to the Department of Statistics, Ministry of Education (2023), 19
universities in Taiwan have TCSOL departments. The distribution of students across
TCSOL bachelor’s, master’s, and doctoral programs comprises 2,330 (73.0%), 771
(24.2%), and 91 (2.8%) students, respectively. The New Creativity Test, utilized in this
study, presents challenges for online administration due to stringent time constraints and
the requirement for participants to complete figural creativity tasks with drawings.
Therefore, in-person class time was borrowed from instructors and students for test
administration. Purposive sampling led to administering 561 tests after obtaining consent
from instructors and students via telephone and email across Taiwanese TCSOL programs
for undergraduates, postgraduates, and non-TCSOL major students enrolled in credit
programs. Ultimately, 435 tests were collected in person, resulting in an overall response
rate of 77.54%. Hair Jr. et al. (2020) identify tests as invalid when participants do not
respond, provide irrelevant responses, or when more than 15% of responses are missing.
Given that the New Creativity Test allocated ten minutes each for verbal and figural
creativity, 21 late participants could not complete the test within the allotted time,
resulting in their exclusion. Consequently, 414 valid tests remained, yielding an effective
response rate of 73.79%. Detailed demographic information on the participants is

presented in Table 1.
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Table 1
Demographic Information About Participants
Category Level Number Percentage

Female 364 87.92%
Gender Male 49 11.84%
Unreported 1 0.24%
18-22 311 75.12%
Age’ 23-49 95 22.95%
Unreported 8 1.93%

Undergraduates 239
57.73%

Postgraduates 77
Programs . 18.60%

Non-TCSOL Major Students 98
. . 23.67%

in Credit Programs
. Yes (courses completed) 29 7.00%
Taking Courses at a Teacher .
. Yes (taking courses) 111 26.81%
Education Center
No 274 66.19%
. Yes 15 3.62%
TCSOL Certificate

No 399 96.38%
TCSOL Internship Yes 156 37.68%
Experience No 258 62.32%
TCSOL Practical (Full-/ Yes 60 14.49%
Part-Time) Experience No 354 85.51%

The participants in this study comprised 364 females (87.92%), 49 males (11.84%),
and one unreported (0.24%). This gender distribution is consistent with the gender
imbalance observed in TCSOL programs, where females constitute around 80% of the
population and males only around 20%, according to statistical data reported by the
Department of Statistics, Ministry of Education in 2023. Despite this skew, the study’s
results are still valid and statistically significant, as indicated by the normality test
(Kolmogorov-Smirnov = .034, p = .20 > .05), which suggests that participants’ responses
to creativity questions fit a normal distribution. This finding aligns with the guidelines
outlined by Blackford (2017) for ensuring the robustness of statistical results despite

demographic disparities within the sample population.

The age of participants ranged from 18 to 49, with the maximum age being 49.
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This study analyzed the TCSOL internship experience of 156 participants using
Cross-tabulation analysis. The results revealed that 86 (55.13%) of the participants were
undergraduates, 46 (29.49%) were postgraduates, and 24 (15.38%) were non-TCSOL
major students enrolled in credit programs. Of the 77 postgraduates, 46 (59.74%)
reported having TCSOL internship experience. Similarly, 86 (35.98%) out of 239
undergraduates and 24 (24.49%) out of 98 non-TCSOL major students also reported
having TCSOL internship experience.

Regarding practical TCSOL experience, 33 (55.00%) of 60 were postgraduates, 16
(26.66%) were undergraduates, and 11 (18.34%) were non-TCSOL major students in
credit programs. However, out of the total participants, only 33 (42.86%) of 77
postgraduates, 16 (6.69%) of 239 undergraduates, and 11 (11.22%) of 98 non-TCSOL
major students reported having practical TCSOL experience.

The study employed a purposive sampling strategy to ensure a comprehensive
understanding of creativity among a representative group of PTTES across Taiwan. The

in-person test administration further strengthened the study’s methodological rigor.

C. Data Processing and Analysis

This investigation utilized several statistical techniques to analyze data pertinent to
the study’s objectives and research questions. Initially, descriptive statistics, including 7’
scores and PR (Percentile Rank) values, were employed to establish the creativity norms
for PTTES. This process follows the methodology proposed by Kaplan and Saccuzzo
(2017), comprising the main steps for norm construction: (1) calculating the mean of the
raw scores, (2) determining the standard deviation of the raw scores, (3) converting raw
scores toj84scores, and (4) transforming 7 scores into percentiles.

Subsequently, independent-sample #-tests were conducted between male and female
PTTES to explore potential gender differences in creativity. This step aims to identify any
significant disparities in creativity based on gender within the cohort.

Finally, to examine the possible differences in creativity among PTTES across various
TCSOL programs, a one-way multivariate analysis of variance (MANOVA) was applied. This
analysis specifically focuses on assessing the impact of different program types on PTTES’

creativity, providing insights into how educational context influences creative output.
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IV. Results

A. The Establishment of Creativity Norms for PTTES

Since the original score of the test can only be used to compare the differences in the
intrinsic traits of the participants, it is not appropriate to prove the relationship between
the participants and the reference group. This study, therefore, established the verbal
(Appendices 2-5) and figural (Appendices 6-10) creativity norms for PTTES based on T
scores and PR values. The norms showed the participants’ relative position in the
reference group and could provide valuable data for future research and practice.

Based on the constructed creativity norm (Table 2), this study found that
approximately 20.05% of PTTES possess strong verbal creativity (7 = 170), while
around 31.88% exhibit weak ability in verbal creativity (7' = 134), and about 48.07%
demonstrate relatively normal ability in verbal creativity (170 > 7 > 134). The mean
value of verbal creativity for PTTES is 149.15, lower than that of Taiwanese
undergraduates and postgraduates (7= 156, N =516) (Wu et al., 1998).

Table 2
T Scores and PR Values for Verbal Creativity among PTTES

T Score Range PR Value Range M N %
170 and above 75 to 99 149.15 83 20.05
Between 134 and 170 26 to 74 199 48.07
Below 134 1to25 132 31.88

Note: “M” represents the mean value of verbal creativity, “N” represents the sample size, “CN” represents the
cumulative number, and “%" represents the percentage in Tables 2 to 10.

Table 3 presents that around 25.12% of PTTES show strong ability in verbal
creativity-fluency (T = 57), approximately 30.43% exhibit weak ability in verbal
creativity-fluency (7" = 42), and about 44.44% demonstrate a relatively normal ability in
verbal creativity-fluency (57 > T > 42). The mean value of verbal creativity-fluency for
PTTES is 49.37, slightly lower than that of Taiwanese undergraduates and postgraduates
(T=52,N=516) (Wuetal., 1998).
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Table 3
T Scores and PR Values for Verbal Creativity-Fluency among PTTES
T Score Range PR Value Range M N %
57 and above 77 to 99 49.37 104 25.12
Between 42 and 57 34t0 72 184 44.44
Below 42 1 to 27 126 30.43

Note: The percentages (%) are rounded to the second decimal point. Percentages may not total 100 because of

rounding.

Table 4 shows that approximately 28.99% of PTTES display strong ability in verbal
creativity-flexibility (7 = 55), around 34.06% exhibit weak ability in verbal creativity-
flexibility (7" = 43), and about 36.96% demonstrate relatively normal ability in verbal
creativity-flexibility (55 > 7 > 43). The mean value of verbal creativity-flexibility for
PTTES is 49.43, lower than that of Taiwanese undergraduates and postgraduates (7' = 54,
N=1516) (Wu et al., 1998).

Table 4
T Scores and PR Values for Verbal Creativity- Flexibility among PTTES
T Score Range PR Value Range M N %
55 and above 74 to 99 49.43 120 28.99
Between 43 and 55 41 to 66 153 36.96
Below 43 1 to 27 141 34.06

Note: The percentages (%) are rounded to the second decimal point. Percentages may not total 100 because of

rounding.

Table 5 shows that about 26.81% of PTTES possess strong ability in verbal
creativity-originality (7 = 54), approximately 25.36% show weak ability in verbal
creativity-originality (7" = 42), and around 47.83% demonstrate relatively normal ability
in verbal creativity-originality (54 > T > 42). The mean value of verbal creativity-
originality for PTTES is 49.36, slightly lower than that of Taiwanese undergraduates and
postgraduates (7= 50, N=516) (Wu et al., 1998).
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Table 5.
T Scores and PR Values for Verbal Creativity- Originality among PTTES
T Score Range PR Value Range M N %
54 and above 75 to 99 49.36 111 26.81
Between 42 and 54 30 to 70 198 47.83
Below 42 3t020 105 25.36

In Table 6, approximately 25.12% of PTTES are good at figural creativity
(T = 219), about 24.88% are weak at figural creativity (7 = 178), and around 50.00%
demonstrate ordinary figural creativity (219 > T > 178). The mean value of figural
creativity for PTTES is 198.73, lower than that of Taiwanese undergraduates and
postgraduates (7= 207, N=516) (Wu et al., 1998).

Table 6
T Scores and PR Values for Figural Creativity among PTTES
T Score Range PR Value Range M N %
219 and above 751099 198.73 104 25.12
Between 178 and 219 26 to 74 207 50.00
Below 178 1 to 25 103 24.88

Table 7 presents that around 26.57% of PTTES show strong ability in figural creativity-
fluency (7' = 56), approximately 25.60% exhibit weak ability in figural creativity-fluency
(T = 42), and about 47.83% demonstrate ordinary figural creativity-fluency (56 > T > 42).
The mean value of figural creativity-fluency for PTTES is 49.36, lower than that of
Taiwanese undergraduates and postgraduates (7= 53, N=516) (Wu et al., 1998).

Table 7
T Scores and PR Values for Figural Creativity-Fluency among PTTES
T Score Range PR Value Range M N %
56 and above 76 to 99 49.36 110 26.57
Between 42 and 56 30 to 70 198 47.83

Below 42 1to 23 106 25.60
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Table 8 shows that approximately 26.09% of PTTES possess strong ability in figural
creativity-flexibility (7' = 57), around 34.78% exhibit weak ability in figural creativity-
flexibility (7' = 44), and about 39.13% demonstrate ordinary figural creativity-flexibility
(57 > T> 44). The mean value of figural creativity-flexibility for PTTES is 49.42, lower
than that of Taiwanese undergraduates and postgraduates (7 = 54, N = 516) (Wu et al.,
1998).

Table 8.
T Scores and PR Values for Figural Creativity-Flexibility among PTTES
T Score Range PR Value Range M N %
57 and above 78 t0 99 49.42 108 26.09
Between 44 and 57 40 to 66 162 39.13
Below 44 1t028 144 34.78

Table 9 shows that about 28.02% of PTTES exhibit strong ability in figural
creativity-originality (7 = 55), approximately 26.09% show weak ability in figural
creativity-originality (7 = 42), and around 45.89% demonstrate ordinary figural
creativity-originality (55 > T > 42). The mean value of figural creativity-originality for
PTTES is 49.28, slightly lower than that of Taiwanese undergraduates and postgraduates
(T=52,N=516) (Wu et al., 1998).

Table 9
T Scores and PR Values for Figural Creativity- Originality among PTTES
T Score Range PR Value Range M N %
55 and above 741099 49.28 116 28.02
Between 42 and 55 29t0 70 190 45.89
Below 42 1to 24 108 26.09

Table 10 shows that approximately 30.68% of PTTES possess strong ability in
figural creativity-elaboration (7 = 54), about 31.88% exhibit weak ability in figural
creativity-elaboration (77 = 43), and around 37.44% demonstrate ordinary figural

creativity-elaboration (54 > 7 > 43). The mean value of figural creativity-elaboration



80 FEWIFEEEET (B EHE D

for PTTES is 49.24, slightly higher than that of Taiwanese undergraduates and
postgraduates (7 =48, N=516) (Wu et al., 1998).

Table 10.
T Scores and PR Values for Figural Creativity- Elaboration among PTTES
T Score Range PR Value Range M N %
54 and above 73 to 99 49.24 127 30.68
Between 43 and 54 39 to 63 155 37.44
Below 43 4t025 132 31.88

This study underscores the significance of establishing creativity norms for PTTES,
facilitating a deeper understanding of their creative capacities relative to a broader
educational context. However, PTTES’ creativity performed slightly lower than that of
Taiwanese undergraduates and postgraduates except for figural creativity elaboration.
Based on the results from Tables 2 to 10, this study elaborates on the applicability and
usage, timing and implementation, target groups, interpretation, and applications in
educational settings for these creativity norms in response to the invaluable feedback
provided on the clarity and application of the creativity norms for PTTES. In terms of
applicability and usage, the creativity norms developed in this study are designed
specifically to assess the creativity levels of PTTES in Taiwan. These norms provide
benchmarks against which individual PTTES’s creativity scores can be compared. They
are crucial for identifying creativity levels across different segments of the population—
postgraduates, undergraduates, and non-TCSOL major students in credit programs—thus
enabling tailored educational interventions. In timing and implementation, the creativity
norms are based on data collected through the New Creativity Test, which was
administered at a single point in time (2018-2019) as a cross-sectional study. The test
implementation was carried out in classroom settings across various TCSOL programs,
ensuring the timing was consistent, and interference from external variables was
minimized. Establishing creativity norms for PTTES involves short-term and long-term
evaluations to accurately reflect changes in their capabilities and societal values over

time. Wai and Halpern (2018) mention that long-term evaluations of the impact of
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changing norms in psychological science are crucial as they provide insights into the
sustained effects of educational policies and practices on creativity over generations.
Such assessments aid in grasping the deeper and enduring impacts of shifts in educational
standards on creativity, thereby guiding future adjustments and improvements in
educational strategies and policies. Given the dynamic nature of creativity, which can be
influenced by numerous factors, including educational practices, cultural shifts, and
technological advancements (Li et al., 2022), it is advisable to review and potentially
update the creativity norms every 5 to 10 years or the time of revised tests coming out
(North Carolina Psychology Board, 2022).

As for the target groups, the creativity norms are intended for a wide range of
stakeholders within the TCSOL community, including researchers, educators,
publishers, and even company supervisors. By understanding where PTTES stand
relative to these norms, they can better support arecas of weakness and leverage
strengths in creative capacities. Furthermore, the 7 scores and PR values reported in the
tables provide a dual approach to interpreting student performance. 7" scores offer a
standardized way to compare individual performance against the norm, while PR
values clearly indicate how a student performs relative to peers. Based on numerical
data in Tables 2 to 10, the established creativity norms are instrumental for educators in
TCSOL programs to design interventions that specifically address the needs identified
through normative comparisons. For instance, PTTES scoring below the normative
range for fluency, flexibility, and originality might benefit from targeted exercises that
foster divergent thinking and problem-solving skills. For those who are scoring below
the normative range for flexibility, which involves the ability to employ various
approaches and adapt thinking to new situations, a highly effective targeted exercise is
scenario-based learning, exposing them to varied TCSOL scenarios to boost an
essential component of TCSOL flexibility by developing multiple solutions for diverse
challenges fosters creativity. These insights are invaluable for adapting appropriate
instructional methods that foster creativity, catering to the distinct needs of future

educators in the TCSOL field.
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B. Comparison between Male and Female PTTES’ Creativity

The independent sample #-test results indicate no significant difference in verbal
creativity between male and female PTTES (fluency ¢ = -.580, flexibility ¢ = .920,
originality ¢ = -.183) nor in their figural creativity (fluency ¢ = .491, flexibility r = 1.817,
originality ¢ = .682, elaboration ¢ = 1.237). Cohen (1992) suggested that d = 0.2 be
considered a “small” effect size, 0.5 represents a “medium” effect size. Refer to Table 11

for detailed comparisons.

Table 11
Comparison of Creativity Between Male and Female PTTES
Score Male (N = 49) Female(N = 364) , 4
Item M SD M SD
Verbal Creativity
Fluency 11.43 6.27 10.93 5.62 -.580 .083
Flexibility 6.73 3.52 7.19 3.24 920 135
Originality 6.59 6.82 6.43 5.62 -.183 025
Figural Creativity
Fluency 14.92 6.12 15.36 5.84 491 073
Flexibility 8.90 3.77 9.74 2.94 1.817 248
Originality 10.84 6.05 11.49 6.29 682 .105
Elaboration 3.80 438 4.52 3.75 1.237 176

Note: “N” represents the sample size, “M” represents the mean, and “SD” represents the standard deviation.

C. Comparison of Creativity among PTTES in Different TCSOL Programs

This study found the mean values of original scores and 7 scores for verbal and
figural creativity among PTTES enrolled in different TCSOL programs. For verbal
creativity, PTTES in postgraduate programs demonstrated higher mean scores in fluency
(M =13.10, SD = 6.92; T = 53.73, SD = 12.17), flexibility (M = 7.58, SD = 3.63; T =
51.37, SD = 11.10), and originality (M = 8.53, SD = 7.39; T'= 53.61, SD = 12.82)
compared to their counterparts in undergraduate and credit programs. Conversely, PTTES
in credit programs showed the highest mean scores for all components of figural

creativity, surpassing those in postgraduate and undergraduate programs.
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Specifically, the mean scores for verbal creativity-fluency were 13.10 (SD = 6.92; T
= 53.73, SD = 12.17) for postgraduates, 10.09 (SD = 4.98; T = 48.43, SD = 8.75) for
undergraduates, and 11.50 (SD = 5.79; T = 50.90, SD = 10.19) for credit program
students, with a total mean score of 10.98 (SD = 5.69; T'=50.00, SD = 10.01). In terms of
verbal creativity-flexibility, the mean scores were 7.58 (SD = 3.63; T = 51.37, SD =
11.10) for postgraduates, 6.96 (SD = 3.23; T'=49.45, SD = 9.90) for undergraduates, and
7.22 (SD = 3.04; T = 50.27, SD = 9.31) for credit program students, with a total mean
score of 7.14 (SD = 3.27; T = 50.00, SD = 10.01). For verbal creativity-originality, the
mean scores were 8.53 (SD = 7.39; T'=53.61, SD = 12.82) for postgraduates, 5.30 (SD =
4.42; T = 48.00, SD = 7.68) for undergraduates, and 7.63 (SD = 6.52; T = 52.05, SD =
11.31) for credit program students, with a total mean score of 6.45 (SD = 5.76; T'= 50.00,
SD =10.01).

When examining figural creativity, the mean scores for figural creativity-fluency
were 14.66 (SD = 6.14; T = 48.90, SD = 10.48) for postgraduates, 14.98 (SD = 5.46; T =
49.44, SD = 9.31) for undergraduates, and 16.62 (SD = 6.42; T'=52.24, SD = 10.96) for
credit program students, with a total mean score of 15.31 (SD = 5.86; T'=49.99, SD =
10.01). For figural creativity-flexibility, the mean scores were 9.49 (SD = 2.81; T'=49.48,
SD = 9.18) for postgraduates, 9.50 (SD = 3.07; T = 49.51, SD = 10.02) for
undergraduates, and 10.14 (SD = 3.21; T = 51.60, SD = 10.48) for credit program
students, with a total mean score of 9.65 (SD = 3.06; T = 49.97, SD = 9.99). In figural
creativity-originality, the mean scores were 10.65 (SD = 6.12; T = 48.81, SD = 9.79) for
postgraduates, 10.97 (SD = 6.08; T = 49.31, SD = 9.73) for undergraduates, and 13.03
(SD = 6.53; T=52.61, SD = 10.45) for credit program students, with a total mean score
of 11.40 (SD = 6.25; T=50.02, SD = 10.00). Lastly, for figural creativity-claboration, the
mean scores were 3.51 (SD = 2.69; T'=47.61, SD = 7.02) for postgraduates, 4.56 (SD =
3.50; 7= 50.38, SD = 9.13) for undergraduates, and 4.79 (SD = 5.10; T = 50.95, SD =
13.30) for credit program students, with a total mean score of 4.42 (SD = 3.83; 7= 50.02,
SD =10.00).

The detailed analysis underscores the variances in creative abilities across different
educational settings within TCSOL, offering insights into how program level might

influence creativity.
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Table 12 further reveals significant differences in verbal and figural creativity
among PTTES across different TCSOL programs, as determined by MANOVA analysis
(Wilk’s A = .866, MANOVA F = 4.306, p <.001).

Table 12
Comparison of Creativity among PTTES in Different TCSOL Programs

Score Non-TCSOL

Postgraduates ~ Undergraduates Major Students in
(N=77) (N=239)  Credit Programs  Fitest Scheffé np’  Cooved
(V= 98) Power
Item M SD M SD M SD
Verbal
Creativity
Fluency 13.10  6.92 10.09 4.98 11.50 5.79 9.067*** P>U .042 974
Flexibility 7.58  3.63 6.96 3.23 7.22 3.04 1.117 n.s. - .005 .246
Originality 8.53 7.39 530 4.42 7.63 6.52  12.537%%* ;ZE .057 .996
Figural
Creativity
Fluency 1466 6.14 1498 5.46 16.62 6.42 3.347* n.s. .016 .631
Flexibility 949 2.8l 9.50 3.07 10.14 3.21 1.652 n.s. - .008 348
Originality 10.65 6.12 1097 6.08 13.03 6.53 4.539* N>P .022 71
Elaboration 351 2.69 4.56 3.50 4.79 5.10 2.832 n.s. - .014 .555
Wilk’s A = .866 MANOVA F = 4.306%**

Note:

1. N represents the sample size, M represents the mean, and SD represents the standard deviation.

2. “n.s.” denotes not significant.A

3. “*” indicates p < .05, “***” indicates p <.001.

4. “npz” represents partial eta squared, a measure of effect size, with values not more significant than .06 indicating
small effect sizes.

. “Observed Power” indicates the probability of correctly identifying an actual effect.

AN W

. “P” represents “Postgraduates,” “U” represents “Undergraduates,” and “N” represents “Non-TCSOL Major
Students in Credit Programs.”

As shown in Table 12, differences in verbal creativity, specifically in fluency (F =
9.067, p < .001) and originality (/' = 12.537, p < .001), were significant, as were
differences in figural creativity in fluency (/' = 3.347, p < .05) and originality (¥ = 4.539,
p < .05). Scheffé’s post hoc comparisons further revealed that postgraduates significantly
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outperformed undergraduates in verbal creativity-fluency, with an observed power of
.974, indicating a 97.4% probability of accurately detecting a genuine effect. Moreover,
verbal creativity-originality was significantly higher in both postgraduates and non-
TCSOL major students in credit programs compared to undergraduates, with an observed
power of .996, suggesting a 99.6% probability of identifying an actual significant
difference. In figural creativity, non-TCSOL major students in credit programs exhibited
significantly higher originality than postgraduates, with an observed power of .771,
equating to a 77.1% probability of correctly identifying a genuine effect. No significant
differences were observed in figural creativity-fluency among the three groups.
According to Cohen (1988), a partial eta squared (np’) value of less than .06 denotes

small effect sizes. For detailed statistics, refer to Table 12.

V. Discussion

A. Creativity Norms for PTTES

Based on establishing the creativity norms and subsequent comparisons, this study
determined that PTTES excels beyond Taiwanese undergraduates and postgraduates from
other disciplines in figural creativity-elaboration. The result indicates their proficiency in
modifying and expanding upon original concepts with new ideas. However, PTTES’
fluency, flexibility, and originality performance are considered satisfactory. The global
surge in learning Chinese has prompted the establishment of numerous TCSOL
educational programs in Taiwan. Nonetheless, for many Taiwanese students, choosing
TCSOL as a major is neither highly favored nor strongly avoided, often depending on
their admission scores. In essence, when selecting TCSOL, students find it ranked
intermediately among other majors, and the admission scores for TCSOL students are
average compared to those for English, Japanese, or education-related majors. A positive
and substantial correlation exists between intelligence and creativity (Hussain, 1998),
making these findings highly relevant to the current state of Taiwanese higher education.

This study significantly contributed to understanding the creative capabilities of

PTTES by establishing creativity norms. Despite the scarcity of empirical research on
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TCSOL creativity, this study surveyed 414 PTTES, evaluating their verbal and figural
creativity to establish creativity norms that explore their current degree of creativity.
Norms change depending on gender, age, race, and discipline (Chiou, 2005),
necessitating their regular update to stay relevant across different contexts. Aligning with
Yeh (2004), this study reinforces that creativity assessment aims not to segregate students
into creative and non-creative cohorts but to help educators recognize students’ creative

levels and cultivate a conducive learning atmosphere.

B. Gender Differences in Creativity

This study identified no significant differences in creativity between male and
female PTTES. Torrance (1974) suggested omitting creativity tests to prevent gender
bias, yet research on gender differences in creativity has been explored for two decades,
yielding varied results. Previous studies have shown superior male creativity (Tsai, 2013),
higher female creativity (Cheung & Lau, 2010; Nadeem & Wani, 2013), and no
significant differences between genders (Baer & Kaufman, 2008; Kaufman, 2006; Kogan,
1974). Creativity is influenced by more than just gender, including personal and
professional competence, intrinsic motivation, socio-cultural background, personality,
and environment. Diverse research tools and participant groups lead to different
outcomes. For instance, Oral et al. (2007), using the Alternate Uses Test and the
Consequences Test, found no significant gender differences in Turkish pupils’ creativity.
However, girls outperformed boys in the Consequences Test. The TTCT, applied by
Stoltzfus et al. (2011), indicated better creativity among male students. He and Wong
(2011) observed distinct creativity performances between boys and girls on various test
items. In this study, PTTES from different TCSOL programs showed no significant
gender differences in creativity, with verbal and figural creativity appearing similar. This
result aligns with Baer and Kaufman’s (2008) assertion that creativity between genders is

comparable.

C. Differences in Creativity Among TCSOL Programs

Exploring the impact of educational backgrounds and other factors as independent

variables on creativity is well-established in creativity research (Tsai, 2013; Wu et al.,



. . An Analytical Study on Establishing Norms for Creativity among Pre-service
Qiao-Yu Cai TCSOL Teacher Education Students in Taiwan

2005; Yeh & Li, 2008). For instance, Tian and Zhang (2010) utilized Williams’ Creativity
Assessment Packet (CAP), finding that approximately 30% of college students exhibited
good performance. Tsai (2013) noted no significant difference in creativity between
postgraduate and doctoral students despite an average age of 42.67 years for both groups.
This study extends existing research on pre-service teacher creativity by examining
differences across three TCSOL program types—undergraduate, postgraduate, and credit
programs. Findings reveal that in verbal creativity-fluency and originality, TCSOL
postgraduates outperformed TCSOL undergraduates. Similarly, non-TCSOL major
students in credit programs excelled in verbal creativity-originality over TCSOL
undergraduates. In figural creativity-originality, non-TCSOL major students in credit
programs surpassed TCSOL postgraduates. The results might be attributed to
postgraduates’ advanced coursework and research exposure, fostering more profound
engagement with theoretical frameworks and critical thinking and enhancing creative
thinking and problem-solving abilities (Fleith, 2019; Truran, 2016). Additionally, the
broadened perspectives and novel idea generation could stem from the diverse life
experiences of postgraduates, particularly non-traditional adult learners (Richardson et
al., 2022; Leung et al., 2008). Work experience may also contribute to individual
creativity, as postgraduates seeking career advancement or upskilling bring valuable real-
world experiences into the educational setting (Shi et al., 2023; Richardson et al., 2022;
Ramos et al., 2018; McKay et al., 2022; Ohly, 2018; Inam et al., 2021). Non-TCSOL
major students enrolled in credit programs surpassed TCSOL undergraduates in verbal
creativity-originality. This difference might be attributed to the focused nature of these
programs, which potentially offer a more tailored educational experience, as suggested by
Ulicna (2011). Additionally, the inherent abilities of non-TCSOL major students and the
influence of their professional disciplines could contribute to their elevated creativity
levels. Nonetheless, this hypothesis necessitates further investigation due to the absence
of direct evidence.

Interestingly, this study also found that non-TCSOL major students in the credit
program exhibited greater figural creativity-originality than TCSOL postgraduates. This
discovery highlights the need for further investigation, especially compared to previous

research conducted by Wu et al. (1998), which showed that Taiwanese undergraduates
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and postgraduates demonstrated a higher level of figural creativity-originality than was
observed in this study for PTTES. Additional evidence indicates that art majors score
higher in figural creativity than non-art majors (Xurui et al., 2018). It is conceivable that
non-TCSOL major students in the credit programs, coming from diverse fields such as
art, design, information technology, etc., are more inclined towards figural knowledge
and skills than TCSOL postgraduates. This disparity in educational backgrounds could
account for the superior performance in figural creativity-originality observed among
non-TCSOL major students in the credit programs. While the current body of research on
this specific comparison is limited, these findings hint at the significant impact that
program structure, educators’ pedagogical approaches, and individual experiences may
have on creativity development. By initiating an analysis of creativity among PTTES
across different TCSOL programs, this study suggests that further investigation into the
demographics, previous educational backgrounds, and motivations for program

enrollment could illuminate the factors influencing the noted differences in creativity.

D. Implication for Creativity Teaching

The environment is a crucial element in inspiring human creativity, as corroborated
by prior research (Amabile, 1997; Csikszentmihalyi, 1999; Fan & Cai, 2022; Gardner,
2011; Sternberg, 2006; Liu et al., 2020; Ritter et al., 2020). Scott et al. (2004) emphasized
that well-designed creativity training programs that develop cognitive skills through
realistic exercises can enhance creativity. This study’s CREATIVE Flower Model (Figure
1) offers a framework for inspiring creativity in Pre-service TCSOL teacher education
courses, addressing real-world issues encountered in Chinese language classes.

The CREATIVE Flower Model outlines a comprehensive approach to nurturing
creativity among PTTES in TCSOL programs. This model introduces eight strategic
steps:

1. Challenging: Identifying real-world problems within Chinese language teaching.

2. Reflecting: Facilitating team discussions to inspire creative solutions.

3. Examining: Analyzing the root causes of these challenges through inductive

reasoning.

4. Adaptive Solutions: Developing innovative responses to these challenges.
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5. Team Presentation: Sharing and showcasing creative ideas and solutions.

6. Impact Evaluation: Measuring the effectiveness and practicality of the proposed
solutions.

7. Validation: Confirming the applicability of these solutions in actual teaching
scenarios.

8. Exploration: Promoting ongoing exploration and adaptation of new pedagogical

methods.

Figure 1
A CREATIVE Flower Model of Inspiring Creativity for PTTES

Pre-service TCSOL
teacher education
courses

Presentation

By implementing the CREATIVE Flower Model, this study aims to significantly
boost the creative potential of PTTES in TCSOL. However, the current landscape shows
minimal proactive engagement from students specializing in TCSOL in addressing and
enhancing teaching methodologies. Future research is imperative to bridge this gap.
Accordingly, this study recommends that educators in TCSOL programs should motivate
PTTES to bring forth and discuss relevant and practical challenges encountered during

their training. Such issues should act as springboards for enriching classroom discussions.
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A common obstacle TCSOL teachers face is establishing a conducive Chinese-only
learning environment to immerse learners fully in the language, challenging the
traditional reliance on their native languages. This situation becomes particularly
problematic when teaching beginners exclusively in Chinese. While using English for
instruction in beginner classes may facilitate learning for those proficient in English, it
could alienate learners lacking English proficiency. The dilemma between exclusive
Chinese instruction and bilingual teaching remains unresolved, highlighting TCSOL
educators’ need to lead PTTES in exploring viable solutions to the challenges faced in
TCSOL instruction.

Educators in TCSOL programs should initiate dialogues by posing questions such
as, “How do Chinese L2 learners react to exclusively Chinese instruction compared to
bilingual teaching?”” and “What alternative strategies could effectively address the needs
of Chinese L2 learners?” Such inquiries can foster productive discussions and lead to
innovative solutions. Furthermore, integrating external resources like technology and the
immediate environment can enrich the learning experience, enhancing student
engagement and fostering a deeper connection with the subject matter. This strategy
boosts participation and motivation (Zuber-Skerritt, 2002) and enables educators to create
diverse and creative learning themes, thus cultivating students’ creativity and broadening
their knowledge base.

In addition to the common instructional skills above, this study also offers the
applications of the CREATIVE Flower Model to inspire creativity for each group of
PTTES—postgraduate, undergraduate, and credit program students—based on the
findings of the study:

To postgraduate PTTES, who exhibited significantly higher verbal creativity-
fluency and originality compared to their undergraduate peers, the “Challenging”
component of the model can leverage these findings by urging postgraduate PTTES to
undertake tasks that demand higher levels of critical thinking and problem-solving in a
linguistically rich environment. They can also deepen their understanding and enhance
their creative output through reflective discussions. Furthermore, educators can integrate
real TCSOL cases into curricula, encouraging postgraduate PTTES to dissect and solve

these cases creatively. Postgraduate PTTES, however, demonstrated substantially lower
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levels of figural creativity-originality. The “Adaptive Solutions” component of the
CREATIVE Flower Model will likely be the most impactful component for enhancing
figural creativity-originality in postgraduate PTTES. To develop robust figural creativity
skills, crafting innovative solutions and actively creating and utilizing tools that promote
innovation and originality is crucial. Postgraduate PTTES could, for instance, be
instructed to use Al-powered tools such as Image Creator, Midjourney, Adobe Express
Animation, Auto Draw, Coplit, and Portaly. Assigning projects that require the creation of
visualizations, such as infographics, animation, videos, or interactive online learning
resources tailored for TCSOL settings, can also be beneficial. Training postgraduate
PTTES in these Al-powered tools and in how to tackle visual creation tasks will help
them become professional TCSOL teachers. By pushing their originality and design
skills, postgraduate PTTES improve their figural creativity while acquiring practical,
in-demand skills highly valued in contemporary TCSOL settings.

For undergraduate PTTES who exhibit lower levels of verbal creativity-fluency and
originality, leveraging the “Team Presentation” and “Impact Evaluation” components of
the model can be beneficial. Collaborating in teams can help enhance their creative
confidence and communication skills. Presenting creative ideas in groups can cultivate a
sense of achievement and stimulate creative engagement. For instance, educators can
offer role-play exercises to simulate TCSOL scenarios to address Chinese linguistic and
cross-cultural issues. At the same time, debates encourage critical thinking through
structured arguments on real challenges in TCSOL. Additionally, micro TCSOL allows
undergraduate PTTES to develop creative teaching methods to train Chinese L2 learners’
comprehensive knowledge and skills. After these activities, undergraduate PTTES engage
in reflective journals and structured feedback sessions to critically assess and refine their
approaches. This methodological integration fosters collaborative learning and
encourages continuous personal and professional development in TCSOL. Furthermore,
educators can utilize the “Validation” and “Exploration” components to encourage
undergraduate PTTES to validate their ideas through peer and educator feedback,
cultivating a responsive learning atmosphere. During the validation phase, undergraduate
PTTES are encouraged to engage in peer review sessions where they present their

TCSOL strategies and receive constructive feedback from classmates and educators. This
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iterative process improves their ability to express creative ideas clearly and fluently and
fosters a deeper understanding of creative TCSOL practices. Exploration stages can
involve cross-disciplinary modules integrating elements from arts, history, or technology
with TCSOL to broaden their creative perspectives. For instance, educators might
encourage undergraduate PTTES to explore how Chinese calligraphy can enhance
linguistic skills, how authentic materials can be used to teach Chinese language
constructs, or how easy drawings can be integrated to make Chinese vocabulary learning
more engaging. Such integrative approaches broaden the undergraduate PTTES' creative
perspectives and enhance their ability to connect with diverse Chinese L2 learners.

To the PTTES enrolled in credit programs who have demonstrated proficiency in
figural creativity-originality, it is suggested that they can contribute diverse perspectives
from their respective disciplines. Integrating their varied backgrounds with TCSOL
concepts can lead to innovative teaching methods and materials. Assigning projects that
require PTTES to merge their disciplinary knowledge with TCSOL can be an effective
approach. For example, PTTES with backgrounds in computer education could create
online games tailored to learning Chinese characters, vocabulary, patterns, and grammar.
Additionally, PTTES with skills in graphic design, creative writing, multimedia, or arts
can create e-storybooks that narrate classical Chinese tales or day-to-day scenarios to
enhance vocabulary, grammatical, and cultural knowledge. These storybooks could
include interactive elements like clickable text that plays audio of the word’s
pronunciation or embedded quizzes to test comprehension. Moreover, educators can also
organize teams with diverse disciplinary majors for mutual teaching and learning, where
PTTES can collaborate with experts from different majors to explore new TCSOL
methods. For instance, instructing the PTTES to apply what they have learned and their
newly acquired knowledge to design and implement game-based TCSOL activities for
online and in-person classes could lead to helping Chinese L2 learners practice the
Chinese language in enjoyable contexts, enhancing verbal and non-verbal communication
skills. Additionally, leveraging the “Adaptive Solutions” and “Team Presentation”
components of the CREATIVE Flower Model can reinforce PTTES' creative strengths
and address any gaps in their TCSOL-specific knowledge. For example, PTTES with a
background in psychology could share effective ways of finding comforts that adapt



An Analytical Study on Establishing Norms for Creativity among Pre-service

Qiao-Yu Cai TCSOL Teacher Education Students in Taiwan 93

based on the emotional responses of Chinese L2 learners who encountered difficulties in
learning Chinese and culture shock. In “Team Presentation,” it could be highly effective
to organize teamwork where PTTES collaborate across disciplines to design and present
comprehensive country-specific and learner-centered TCSOL materials and methods.
Each team could tackle a different aspect of language learning, such as Chinese language
knowledge, pronunciation, skills for listening, speaking, reading, writing, and
multicultural etiquette, integrating their diverse expertise to create a holistic learning
experience.

Drawing from years of experience in TCSOL programs, I have observed that
creative teaching methods can establish a supportive and non-threatening environment
reminiscent of the Suggestopedia approach, thereby nurturing PTTES’ creativity. A
variety of factors influence the performance of PTTES. Empirical research highlights that
educators play a crucial role in developing a foundational understanding of the
individual’s relationship with society, enhancing professional skills, and addressing
inquiries during the learning process (Chen & Leou, 2007; Lien & Hsiung, 2010;
Kogoglu, 2009). PTTES often emulate observed teaching styles and methodologies,
applying them in future teaching scenarios. Creativity forms the cornerstone of
innovative Chinese teaching, distinguishing the Taiwanese TCSOL approach from

mainland China, and remains a focal point for current and future educational efforts.

VI. Conclusion

A. Unpacking Creativity and Nurturing Diverse Creative Strengths for PTTES

Insights have been delineated in this study, revealing significant findings about the
creativity of PTTES. Firstly, the figural creativity-elaboration of PTTES is slightly higher
than that of Taiwanese undergraduates and postgraduates, while other creativity of
PTTES is somewhat lower. Additionally, there is no discernible difference in verbal and
figural creativity between male and female PTTES, indicating gender does not influence
creative performance in this context. Thirdly, postgraduate PTTES possess significantly

higher verbal creativity-fluency and originality than undergraduate PTTES, with PTTES



94 FEWIFREFERT (BRI

in credit programs outperforming undergraduate PTTES in verbal creativity-originality.
Notably, the figural creativity-originality of PTTES in credit programs surpasses that of
postgraduate PTTES, underscoring diverse areas of creative strengths across different
educational programs and disciplines. These findings underscore the complex interplay
between educational level, discipline, and creative abilities among PTTES, highlighting
the need for tailored educational strategies to nurture creativity effectively.

Recognizing this complexity calls for a shift in focus within pre-service TCSOL
education. Instead of a one-size-fits-all approach aimed at fostering creativity in a generic
sense, educators should strive to uncover and nurture the diverse creative strengths
resident within each PTTES. This feat can be achieved through differentiated instruction
tailored to the specific needs and existing creative abilities of individual students.
Furthermore, fostering a collaborative learning environment where PTTES can learn
from and inspire one another can enhance creativity development. By adopting strategies
of the CREATIVE Flower Model, TCSOL programs can equip PTTES with a well-
rounded set of creative skills, allowing them to adapt and thrive in a quality education
aligned with sustainable development goals, where innovative teaching methods are
crucial for preparing PTTES to be professional and competitive TCSOL teachers for the

complexities of the 21st century.

B. Implication for Future Research

Analyzing and comparing the verbal and figural creativity of PTTES to develop
norms has been a pivotal task in this study. While comparing findings with different
studies can be enlightening, the inherent limitations of such comparisons must be
acknowledged. Such limitations stem from the variations in sample characteristics,
assessment tools, and timeframes, which can hinder drawing definitive conclusions about
differences across populations. Future research should aim for replications using
consistent methodologies and sample characteristics to enhance the generalizability of
findings and establish and validate creativity assessments for PTTES in TCSOL
programs.

It is crucial to have a sufficiently large sample size to ensure the validity and

generalizability of psychological norms with 7 scores and PR values. In the context of
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this study, where the objective is to develop creativity norms for PTTES, the use of a
sample size of 414 participants aligns well with the recommended practices for the
minimum for creating robust normative data with at least 300 participants (Chien & Yao,
2014; Kaplan & Saccuzzo, 2017). However, the non-continuous cutting points in PR
values, causing a potential limitation in the creativity norm development process, might
be attributed to the inherent variability and distribution characteristics of the creativity
scores among the participants. Future research could address the issue by increasing the
sample size to provide a more granular distribution of scores and regularly updating the
creativity norms by conducting longitudinal studies to track changes in creativity among
PTTES over time.

Additionally, the gender imbalance, with a male-to-female ratio of 20:80 in
Taiwanese TCSOL programs, affects the generalizability of findings related to gender
differences in creativity, even if normality testing mitigates this issue. Future studies are
encouraged to use stratified sampling techniques to recruit more male participants or to
focus on programs with a more balanced gender ratio, ensuring a more comprehensive
comparison across genders beyond purposive sampling.

Furthermore, this study’s cross-sectional design, capturing a momentary snapshot of
creativity levels and discussions grounded in existing literature, hints at potential
explanations for observed differences, such as varied exposure to advanced coursework,
life experiences, and program foci. Future directions could include longitudinal studies to
monitor creativity development over time and across different program types. This
approach would offer a deeper understanding of the impact of diverse educational
structures and experiences on both male and female PTTES’ creativity. Additionally,
integrating quantitative and qualitative methodologies to investigate the effects of
variables like academic background, enrollment motivation, and work experience on
creativity variations could provide rich insights. By conducting interviews or focus
groups, researchers could gain a nuanced understanding of students’ experiences,
motivations, learning environments, and perceptions of creativity. This comprehensive
exploration would extend beyond measuring creativity among PTTES to assessing their
TCSOL creative output and examining the correlation between creativity and innovative

TCSOL methods.
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Appendix 1

e a1 5 e % 0
The New Creativity Test

Ffar - HnIEE

Wait for instructions before beginning

' "New Test for Verbal Creativity" and "New Test for Figural Creativity" were compiled by Professor Jing-Jyi Wu

and are used with permission. "Basic personal information" was added based on the purpose of this study.
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— ~ Frthmag B B MBS New Test for Verbal Creativity

VTR
BRI F 8 A B RIR AT T | BT IR TSGR IC A B st - 4
mﬂMME@%%ﬁ°%¥MT%ﬁ%%w ELUD - — A A S R R

BRI » & (EEEsER B AU 25 (R AR R T2 G WRLEThRE 2 3B 0rR P A S

PR EERE - B (EERES —ERE - (RATRE R AR 2@y - &0

MRS RE R E LT -

O - IRABERITT T EVER T~ - T HAE BB T R R IR AT P R IZ B Y 2=
% > (RA]CARIRFE PR R e IR B - - ()

Unusual Uses for Bamboo Chopsticks

Chopsticks are closely related to our daily life! Besides using chopsticks for eating
and picking up food such as vegetables and meat, of course, they can also hold other
items. Apart from the function of holding food, there must be various other different and
even creative uses for chopsticks. The purpose of this test is for you to think about what
other functions chopsticks might have. Please write down the uses you think of in the
spaces provided, one use per line. The more uses you can think of, the better, and the

clearer and more specific each use is written, the better.
Remember: You can only use chopsticks made of bamboo, and these chopsticks are about
the same length as the ones we usually use at home for eating. You can use

many sticks or pairs of chopsticks at the same time. (10 minutes)




112 HEWREZRDT (B85 20)

20.

21.
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23.

24.

25.

26.

27.
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29.

30.

31.

32.
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37.
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

{5 ! FEfeefa - FHER AR

Stop! Wait for instructions before moving on to the second part.



An Analytical Study on Establishing Norms for Creativity among Pre-service

Qiao-Yu Cai TCSOL Teacher Education Students in Taiwan 115

.~ FrimiE Al B35 MBS New Test for Figural Creativity

A
" RESCF R EE - fEE (EHER R R A ERREIE N2
NFER o NHEEE R EEA N EMERR T AL P BIRE T2 ZNEES
M DEEE - " AL BLERRrEEETR—ED . EFZREE T REE
THERESHTREP AL - BoE - RATENEE AT - (Ho#E)
A Person
" A (Person)" is both a word and a figure. In this test, you are to treat" A " as a
figure, not as a word. Below are fifty-seven " A " shapes of varying sizes. See how many
pictures you can draw in ten minutes, where the " A " shape must be part of your
drawing. After drawing, please write the name of the figure you've drawn below each

picture. Remember, the pictures you draw cannot be Chinese characters. (10 minutes)

A A A

A A A
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N

10. 11. 12.
N

13. 14. 15.
N

16. 17. 18.
N

19. 20. 21.
N

22. 23. 24.
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25. 26. 27.
28. 29. 30.
31. 32. 33.
34. 35. 36.
37. 38. 39.
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N

40. 41. 42.
N

43. 44. 45.
N

46. 47. 48.
N

49. 50. 51.
A

52. 53. 54.
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55.

A A N

56. 57.

~ B ANFEASE R Personal Basic Information

1
2
3.
4

. M5 Gender : [J5 Male [1%Z Female
. TS Age :
FLREEEHZ School :

. BEEERE T P LERE IS Course Enrollment Situation at the Teacher

Education Center :
OEMEE: Completed [IEFE(E Currently Enrolling [175 Not Enrolled
- B T BEEE INERE R RE JJREEE L 1B Situation of Obtaining the Ministry
of Education Certificate for Teaching Chinese to Speakers of Other Languages
(TCSOL Certificate) -
CJELHY45 Obtained [ AH#S Not Yet Obtained
HEEHEE E1EES TCSOL Internship Experience : (1 Yes [ No
CEEGEHBEERE (2 /3 ) LB TCSOL Practical (Full-/Part-Time)
Experience :
[(0F Yes [ No



120 HAEWREBRIT (B850

Appendix 2
T Scores and PR Values for Verbal Creativity among PTTES

Verbal Creativity

PR Values T scores Cumulative Number
%9 263 2
08 225 6
7 214 8
%6 205 i
05 204 14
o4 203 17
03 199 20
9 196 23
o1 195 26
%0 193 2
%9 190 33
88 187 36
87 186 39
%6 183 43
. 182 46
") 181 49
%3 180 53
© 179 38
a1 178 60
%0 176 63
9 175 67
78 173 70
-7 172 74
6 171 ”
-5 170 83
4 169 85
7 168 89
. 167 2
- 166 9
7 165 100
69 164 105

( Continued )
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Appendix 2
T Scores and PR Values for Verbal Creativity among PTTES ( Continued )

Verbal Creativity

PR Values
T scores Cumulative Number
68 163 109
67 162 111
66 161.5 117
65 161 118
64 160 123
63 159 126
62 158.5 132
61 158 134
60 157.5 139
59 157 142
58 155 146
57 154.5 151
56 154 155
55 153 158
54 152.5 165
53 152 168
52 151.5 171
51 151 175
50 150.5 181
49 150.15 182
48 150 187
47 149 191
46 148.5 195
45 148 200
44 147.5 203
43 146 208
42 145.5 213
41 145 217
40 144 221
39 143.5 226
38 143 229
37 142 234
36 141.5 238
35 141 242

( Continued )
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Appendix 2
T Scores and PR Values for Verbal Creativity among PTTES ( Continued )

Verbal Creativity

PR Values
T scores Cumulative Number

34 140 247
33 139.5 251
32 139 258
31 138 261
30 137.5 265
29 137 270
28 136.5 274
27 135 278
26 134.5 282
25 134 290
24 133.5 293
23 133 297
22 132 302
21 131 307
20 130.5 312
19 130 316
18 128.5 322
17 128 326
16 127 330
15 126.5 335
14 125.5 342
13 125 347
12 123.5 352
11 123 357
10 122 361

9 121.5 365

8 120 371

7 119 375

6 117 382

5 115 386

4 113 391

3 112.5 397

2 112 407

—_

102 414
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Appendix 3

T Scores and PR Values for Verbal Creativity-Fluency among PTTES

Verbal Creativity-Fluency

PR Values
T scores Cumulative Number

99 81 4
98 74 7
97 72 12
96 69 17
95 67 20
93 65 36
90 64 42
88 62 51
85 60 69
81 58 85
77 57 104
72 55 121
68 53 145
62 51 165
56 50 193
49 48 229
41 46 254
34 44 288
27 42 317
20 41 345
13 39 375
7 37 391
3 35 407
1 32 414
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Appendix 4
T Scores and PR Values for Verbal Creativity-Flexibility among PTTES

Verbal Creativity-Flexibility

PR Values
T scores Cumulative Number

99 80 6
97 74 14
96 71 19
94 67 27
91 64 42
87 61 63
81 58 90
74 55 120
66 52 160
54 49 214
41 46 273
27 43 328
16 40 365

7 37 400

2 34 410

1 31 414
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Appendix 5

T Scores and PR Values for Verbal Creativity-Originality among PTTES

Verbal Creativity-Originality

PR Values
T scores Cumulative Number

99 87 5
98 78 9
97 73 13
96 70 17
95 68 19
94 66 27
92 64 34
90 63 43
89 61 49
87 59 59
84 57 73
79 56 94
75 54 111
70 52 137
63 50 165
56 49 193
49 47 226
40 45 266
30 44 309
20 42 351
11 40 383

3 38 414
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Appendix 6

T Scores and PR Values for Figural Creativity among PTTES

Figural Creativity

PR Values

T scores Cumulative Number
99 274 5
98 266 9
97 257 13
96 252 17
95 251 21
94 249 25
93 247 30
92 244 34
91 242 38
90 239 42
89 237 46
88 235 50
87 234 54
86 233 58
85 232 63
84 230 67
83 229 71
82 227 75
81 226 79
80 225 83
79 224 87
78 222 92
77 221 96
76 220 100
75 219 104
74 218.5 110
73 218 112
72 217 116
71 216.5 122
70 216 125
69 215 129
68 214 133
67 213 137

( Continued )
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Appendix 6

T Scores and PR Values for Figural Creativity among PTTES ( Continued )

Verbal Creativity

PR Values
T scores Cumulative Number
66 212 141
65 210 145
64 209 150
63 208 154
62 207 158
61 206 162
60 205.5 168
59 205 170
58 204 175
57 203 179
56 202 183
55 201.5 190
54 201.3 192
53 201 195
52 200.5 202
51 200 205
50 199.5 208
49 198 212
48 197.5 218
47 197 220
46 196.5 224
45 196 228
44 195 232
43 194.5 240
42 194 244
41 193.5 246
40 193 249
39 192 253
38 191 257
37 190 261
36 189 265
35 188 270
34 187 274

( Continued )
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Appendix 6
T Scores and PR Values for Figural Creativity among PTTES ( Continued )

Verbal Creativity

PR Values
T scores Cumulative Number

33 186 278
32 184 282
31 183 286
30 182 290
29 181 294
28 180 299
27 179 303
26 178.5 311
25 178 313
24 177 315
23 176 319
22 175 323
21 174.5 329
20 174 332
19 171 336
18 170 340
17 169 344
16 167.5 351
15 167 352
14 165 357
13 164 361
12 163 365
11 162.5 368
10 162 373

9 159.5 379

8 159 381

7 155 386

6 153 390

5 149 394

4 146 398

3 144 402

2 138 406

—

123 414
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Appendix 7

T Scores and PR Values for Figural Creativity-Fluency among PTTES

Figural Creativity-Fluency

PR Values
T scores Cumulative Number

99 78 5
98 71 9
97 69 15
96 68 18
95 66 24
92 64 38
89 63 48
86 61 64
83 59 74
80 58 89
76 56 110
70 54 135
64 52 161
57 51 190
50 49 220
43 47 248
37 46 271
30 44 308
23 42 323
19 40 344
14 39 367

9 37 383

6 35 392

4 34 403

1 28 414

( Continued )
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Appendix 8
T Scores and PR Values for Figural Creativity-Flexibility among PTTES

Figural Creativity-Flexibility

PR Values
T Scores Cumulative Number

99 73 5
98 70 9
96 67 19
92 64 43
86 60 67
78 57 108
66 54 168
52 51 223
40 47 270
28 44 321
18 41 356
11 38 380

6 34 393

4 31 400

2 28 405

1 21 414
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Appendix 9
T Scores and PR Values for Figural Creativity-Originality among PTTES

Figural Creativity-Originality

PR Values
T Scores Cumulative Number

99 76 4
98 71 9
97 70 11
96 68 17
95 66 25
92 65 36
90 63 44
87 62 57
84 60 70
82 58 79
78 57 98
74 55 116
70 54 133
65 52 156
58 50 186
51 49 216
44 47 246
36 46 278
29 44 306
24 42 318
20 41 340
16 39 354
12 38 375
7 36 386
4 34 404

1 31 414
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Appendix 10
T Scores and PR Values for Figural Creativity-Elaboration among PTTES

Figural Creativity-Elaboration

PR Values
T Scores Cumulative Number
99 77 6
98 75 9
97 69 14
96 67 19
94 64 27
91 61 41
88 59 59
82 56 90
73 54 127
63 51 175
52 48 216
39 46 282
25 43 335
14 41 376

4 38 414
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Journal of Educational Research and Development
Call for Papers

Jan. 18, 2005 Passed by the Editorial Board Meeting
Feb. 13, 2006 Passed by the Editorial Board Meeting
May 15, 2006 Passed by the Editorial Board Meeting
Aug. 11, 2006 Passed by the Editorial Board Meeting
Jul. 13, 2007 Passed by the Editorial Board Meeting
Aug. 10, 2009 Passed by the Editorial Board Meeting
Feb. 10, 2011 Passed by the Editorial Board Meeting
Aug. 16, 2012 Passed by the Editorial Board Meeting
Mar. 21, 2016 Passed by the Editorial Meeting

Dec. 09, 2019 Passed by the Editorial Meeting

Mar. 25, 2021 Passed by the Editorial Meeting

Jun. 08, 2022 Passed by the Editorial Meeting

Mar. 31, 2023 Passed by the Editorial Meeting

Oct. 13, 2023 Passed by the Editorial Meeting

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

)

)

)

“

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.
Revised and approved on March 13, 2024 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
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the author to revise the article. The author shall respond within two weeks with
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

(1

2

A3)

“

®)

(6)

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 publisher 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.

If an author applies to withdraw his or her manuscript that has entered the preliminary

review stage, the journal shall not accept his or her subsequent manuscript submission

within one year.
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National Academy for Educational Research

Authorization Letter for Use of Articles Published

in Journals and Magazines
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