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ABSTRACT

The American psychologist J. P. Guilford suggests that creative thinking can be
classified along two dimensions: “convergent thinking” and “divergent thinking”. Divergent
thinking contains fluency, originality and elaboration, and these four crucial characteristic
are related to assessment and development of creativity. This study aims to assess students’

(aged 15 to 16 years) creativity by adopting thinking processes necessary for creating
geometric figures as well as examine the variations in creative thinking processes from
feedback of different research objects. The research expects to infer that after choosing
different self-access materials, the approaches that learners with different thinking processes
use to display the works on the same.theme .will be varied. Through receiving feedback
from experts or peers, new works. are supposed to-differ from original ones. Furthermore,
feedback from different objects will bring about diversities of works in the chronological
stages.

Three objectives of this research arextrNo-matter whether learners receive feedback or
not, would combined works be different: 2. Discuss the changes in creativity after receiving
feedback and the possibility that different feedback objects may influence creativity. 3. Do
learners with feedback from experts and peers have greater creative performances than
those with feedback solely from experts or peers separately? The significant research results
are the followings: 1. The learners’ performances will account for differences before and
after receiving feedback, and the performances after receiving feedback are better then
before. 2. Learners who receive feedback will display greater creative performances than
learners without receiving any feedback. 3. The performances of learners who receive
feedback from both experts and peers are not better than the performances of learners who
receive feedback solely from experts or peers separately.

Keywords : Creativity, Creative thinking processes, feedback
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G AHPEREL T BARH T RERT L33 A R LA R
PAMRARLD PR AL

\zB‘

R A AL
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213 43 4 Gneg

L4

e

Y

i

'

TTCT ) A B indg 4 sl 4 2 Jpgl4 = 2 5 K3H4 o X # F R4 Guilfordf-Torrance

z_ 12

£l

i B
B

=1

> &

£1:¢ 4 g p Guilford (1950) #% Fiesa plad amt 3 18 > A B 4o A LR
GEREE PR A A 2 H- 23 ko (B L2F > 2003)

L D|Guilford#2 F > F 5 FmWapla LY 24 > A R RIE THITL TR
o Torrance*t1974 & %@ & 7 — ZAIB L F RIS » & 2 B2 F 2 38 0 % BA3

TR 44O RN s TieE LA LY p% | (Torrance Tests of Creative Thinking »

pmﬁl_\éfi"l’%nﬁ& mr %;ﬁ%%%ﬁ,ﬂ 2 5/?]%}J ’ P\»"fﬁq" j\/P M ‘b’gi s : i

et o

Williams (1971) 2 i4rk i HEFHE P B E N E 4 Ao a7 i 200 &
RS Gl e ) e B w0 TR RIS Rl 0 kR

doo IRl R E D B ﬁﬁié%i % (1994) #-H 33

SRR R R R R gl a4

2EFTREDS2ZPIFEE VR (Z F302004) o wRlRRA B AT

4 AR EET S ho® o BRIRAGTE SES T REER L 52 IE]

VIR

SHREFPEARIIAL LY -

Hocevar & Bachelor (1989) & F#<:=§ £ 4 h1 B & 3 ET%‘*‘ N

1.¥4c % Rl (tests of divergent thinking )
2.5 B 24§ £ (attitude and interest inventories )
3.4 & % (personality inventories )

4.1 3§ % (biographical inventories )

5. %FF ~ I Fat E‘%Jﬁ g=§  (rating by teacher,peer,and supervisors )

6.2 & =2 (judgments of product )

7.¢% ~ ¥ % (eminence)

» Hoe T é“%;‘%?ﬁ‘]f&'ﬁ_w B SR o g iE 4 Pk (1&g

1%7‘

2 PR G

» 2004)

bR P L e
jag 4 fl
ER L T

8.p ML enf] g E B o fi%u ('self-reported creative activities and achievements )
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Rhodes (1961) §Fip4lig # B> A & A S Ba » kIt > A 55 B4
(Persons) : ¥t >4l 4 LR B A RF) > A% (Products) :© 3@ 4l 4 g 4
§HAIREREA 2 A2 &~ Az (Process) 4Rt A 2 Alid 4 hi AT~ B4 IRR
(Press/Place) @ A2 AP HRBFII M G TRZBFHNREY SRAR
A RR o RERAESF B RFEEARDANES (X274 02003) o Fik N gpanEg
WP o AR Rypen@ s { £ Rhodesiw PIZ o

Sl 4 RIS AR ARIREAS BT h T HRATL Y R4 o et E
FEF B c AEA 2 TR T, ke ow Be TR G AR
B2 TR PKe AR o @R ¥ LA i v KR Al

AT d A

Il

AT ] A E e o X R RETIRE AR Tl HAE

AELRREY  REZ AR TR A S A ERE LA H AR

Bas) Tl’}i?g%‘\if%r%"/‘;», ;I_:E; ’ﬁbf%r%%'a%ié ré_r‘_%J - ﬁé_"%’?—ff%;’é?ﬁfs—rg

S MR- BPAREI KT IAS AATT . FHBEEILE L AERKEY 1
= A

FLEFE? MRS DERRGEERLORET  FI o AR R v L R BT RT )
AFom AT NP AR LEEA UEVEMHEL LA SN ) Kk
FOEFER L E o EA KA R AHEHEEE R L FRETA KL G *% -
ZRFLARLTELR AR PRI R L LR R AR 0 4 Y el R E

A g R E RN 0 & AT (novel) 24§ § (appropriate) & 3F if i 514
R AT T AR A S o TR dp R AT T R~ g aldznl 4
Eda L3 KRt bd SR AR S e B g A - gk o & R
AEFEFBERLNG IS A HHL 0 P - BASS TS R VR0 PR

(

§ ot fhiE i (K% M > 2005) - Sternberg (1996) Rizns > % TR o T



iR RIgaflpEh{ F i nieliz e > &5 ﬁhﬁﬂﬁli °

NN

Amabile (1983) 5 > GBS RGTE5FF AR DE B2 ivah T 2 & 0 A £4]:¢ 4

IR o TPt o ik T x ke g (Consensual Assessment) | 07 E > a A B gt
FEEGE B AR RS aER (e3P 52002 51 p % 2 a7 2004) -

BEE AP P R AL - Ed R ERRBEEITLOHE 0 AT

A2 A il R YR PR EE A A DR R TR R Y R RS R

e P kR AT (T, 2 ~ & - f];?‘;ié}—iﬁfds EB 1T s yj&{@;ﬁz}g@ﬁg‘f

T
N
= »
oo
.
N>
ot
=
>~
n\t-x*

% (Amabile, 1983); = -~ A K AR RS P RFT G
FRElem P Hr R s Fima il =R RN A 0 2 e 2t
7 ¥teiE® (Amabile, 1983); v % - IR F R F R R FH © C o MR T
e g R (3t E o 2008).

TRt Y R RF ALY A B R - A Dl A (TR T

B o B R AR L SR SRR R G - RS o B T

|

FARE L T ForanTR ARG AR Y DB U LR Fu A F - BB (TR

7 ¥ AR PP iz (Amabile, 1983 0 51 p % < a7 > 2004 ) ©

—_

BRFHT s g
Fenlarg o A SR RER O IR AR EE XL AR W KkikE

FREAFREIF A F IR HFHEL 2 221

)
Pl
)

&

}
hy%
i
(\n
<l
=
Sty
(™
=
)
~=y
3

e
e
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221 flsg L ¥ AP IR
Bl L ¥ E AN A 2 - 0 BB R R GRATREAR o Ao le L + ¥ - FEREFE LR R
FRAARACER AR TERBARY 2 > LR AH S P -

BE PR o P AR E A R R e n B AATEA 2 X 3 HEa 2 g

B pIFTL

\a

L EF kL A (RL s > 1993) o

L~ §0G i PETE edRd 5 (2000) 2R 5 Al Y Adp A 2 AIRTE G e
HEd o flE N FARR e FFE AR (M- R 0 1992) - 458 % (2005) #-41):
R AL Rl AN HERERAR AN RAT AN A2 12
FFIAHAIL CEEAR CBRAIRERFARLST TR LR AR AR TR
FHEFRE - AP EOHF oS L AlBAE FRLMY § - DL YRR R

LY bR adr)

v

E.P. Torrancezn s " £]i2 9.2 4 3760fAi- 2 X T 5 eniffe | o d 2B A chiF 3 o
o FR AR I RGBT B2 SR A kel Y o mriu i A R
A2 LR Z S DA T8 R R 2 BSE Db Rl 2 o

A. Osborn(1963) » #-is #7i& F egf B 2 e MR SR RSk iF e 4 ko
Bz OB RAR

LERFF R LR PR ERE o W E oA TG TR

2 AR YR NT > B - BRELA

>
<.
=
—
e
Em
=
e
i
—
i
fm
A=

EHFT T2 0
JFRFEA> X HRF VTR R N TEE g 0 T HEFE
S.J.Parnes (1967) 73 317 B A3 1B REfR -4 ¢

LERESD B foR 404 B enTor » AR R AL o
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QAR AR o AT M T R RR ML 0 F RAEI AR AEE
- B F > AT EPIEOMGE > TR T AL P e

SHRER - LA T ijﬁéiﬁz;uéggﬁvﬁmr%ﬁ— BfRAR RE e 5N o

AR K DRI - AR E i}“\/’ BH N B BFE KL TR

AR AL o 0 - R AR Seh s B AT e o

> 7

BAEE AF RS % D HRAN S T RS TR N A EE B %
HR e
ST FFET Ad A Oshomneti chz BIFf A m A 0 - X W HURTIE R & R
IR BAE L TR o
TorrancefrGoff (1990) i £l cnfFfe e Faw BIEE A B 4!
13 R RE S FI3E 0 IR 48 > MR R RELS R RE FIEE AT A o

2.4 F 'E\ﬁ A 'Fﬁ)ﬁ Jff’% ‘-"FFB"?I:EJ i ‘:’hﬁtff‘l‘ ’ ;1]( "AiFvB'«&tE e ﬂ"’L
f P

o

SiEF BRI 4 iz N EIBERR S 0 2F R E T A A S F R
T
4.3 2. 50 AR i’f#ﬁﬁti@ﬁ 1’)6, W% EZE ;jfiﬁx‘l‘l;‘ﬁ’l" SRR

m\\t

| E o

FaA R e Al AR S EBRA S LM EEY 2R RER L AR AR

EF TR PR A v E - FHEOER - R 2 0 AR § AR R
Eog R 8- HERNF I TR NRAS G T RT N  E - - %E o RS EF TG oeen

G X HER s BN RAERAR A ATA S o (FikA 0 2002)

MUBR & (2002) 458 AL AR Al BB R LI 75§ H 3 7 4O o fFpT
WP MAIE IR G SR > KBTI R AT R FANE R AR T F BB R
FARRBEIL

KA PRART A LA B 6 R

(1) BBkF -

Bl FAL e Aldd 7 REFRAE AP F s fal RS S s

-k 7] 2 ( Davis, 1986 ) -
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(2) I 3433
PAFHFIO G td AR kg o Al oicn A9 0 E A A K AlE
WAk g o d WP DA Ead g e 4 g ARG 3 0 2E AR
BmR* ~fFEAREPEFL  REA AL pe mdd (Bv % KB4
po2¥ > 1988) -

(3) AR5 IR AR
Gallager (1985) 45t > £l £ - oL enfirfe > B A £l DATHE &

o MR ERe L FADEZA ST HB A A T EAFTOTHL LA

i

(4) - fhvivaig#
Leff (1984) zni A 1 ¢ ATRB P &F £ 2 o0 5V 2 F (T2 & 210 48
£ H R T | 248" 5 Davisi& Rimm (1985) Fini it 4 4 48
TR g o & 45 U S ATERE SATERE B s ATODR & AT 2 5N o
Davis (1986) { 4p M ¢ Alig? = A AT1 & & M ALfR/4- > LR A 2 P o
Sof R AR e N e

(5) flid frfe ~ BALRA-i 4 2 FRASLEALE ¥ b 1%
Howley & Pendarvis (1986 ) R4 1 & 7530 et fE AR ~ Ak A2 2 BAEfE 4

T2 A AE (T AR

222 Hlig % Fran s Fpp) e
Roukes (1988) ¥ o #jtrsc v crplBE » M- pirp| ives 0 B AT LA TR
LAEZ | FEnli 422 44
2.4 CHRAL A RE > T AT A uE
3k

AEH L E AR

PURE s efd AS LR BEE - BE AR PR

S

o

5.z % L R MAILHR - MRS SR
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657 TR R LY AT AThERR LA BRAS N o F LA A L
Hd SILE A F R MeABLE R F A TR HET LA R B A g
i AR T T A Blid ARBAT o 0 — LR B AT T AT S S N A

bl PRI Mg L EAFE T hE R - o

> L

222 4304

Wﬂ

zF’F‘/Q

R0\

"R AR IRV EEAT A EFRFAN - AP R R F 7 SRR
<im@ﬁn»qh&x{—ﬁ*“$ﬂ% BALCAEE

FORLL Y PH g 2 BRI REEHFPLEPRT I L h 2o 5d Tio%ke
B ERFRFPE AR ST R B TS L ARERE BT A S0 A
BobhttHEgEd A RT SN 8 R GRR T Sl BB DR r 5 RE
DA B P PR LMRRERA L |  THAREL , ~ TARERL
AL o BT B ]S i R A SRR > £ F 4 s R gk e g b
VFEA A R REE R 2eh o

TGRS R JIENT R (A& C  HERIERGYOHE 1R
o (2 %432 ) o RRIEI AT A AR s e R SR TR IR o

FRi b o1 (TR B hiT R E AR R R PR T g (o B SR

’

Fls~#i) B ivmadlin 2828 Y PampEmTREnd ¥ 381 frik
FoRUBRNIEE P WFI AR NS o THER R EEZ XA A SR ER

MERe 3 o
K WIEPEAR o hod]id 1 f2 41 38 (creative problem solving » f§ #.CPS)

| % B Y SR KRR R AL

—h

@ﬁi’ﬂ&iéiﬁlﬁﬁ%mes g B oAk e
PRl A AR AER ARG F GERN LAY P B R AR
R BBy o (4% > 2003)

PR I ARREAEE

Y Y
F2ALP RAITEH o & - mFY K AEEY BIFRGELT L G Mg richle

m.

ERRP A 2R
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L\ ’ ‘ 'E‘Sﬁﬁiﬂ %‘ﬁ ZE-»,? I'Ea ‘FJ’ m ﬁ 4 e ’]}fﬁ’ﬁiﬂ :% F\:B‘EE}{GF’/L':";"@%E.° ﬁh%ﬁ‘;‘ ﬁ?é_

4o BT L B A F g

23w Y L

By Hd N agha B A BN FA 0 G A 2 R L3 A Mg (Mayer,
1982)c e g erF F P B AL W en; s gend v A pgeliy? i f R ok & F
VHOE L RRORFILEY F AR g% o

,— o

T AERER TR RN TEY R R PR - RepFiE o (75

“\

"
4
i
\\a 4%
‘ﬂ-
o

W TR Ot 0 RATILL PR B R ant g o F)M 0 B Y gk e
B Y eni7 o desh o (Mayer, 1986; i €38 » 1991)
Al AFY cRE AT RERSFEHEY FOEV ARA SR LS Gy
B & HE Y K F Y 4 iR EmE L (Rink; French, Lee & Solmon » 1994) - v 4%
EIESBPE: B RN i R R e LN I8 Jﬁf ETRARBET IR A LT (R
14t > 2003)

AR REY P RHARG - A LR ANES BA gy s R gl
EAAFI AR R o v A TFEREY 2 TMASY | P2 BEG AT

e A R

231 v & F BEY

FrmEnrGEfo ni v Ao A THn (K%t ) F el
Renmig o Mgt n AL FY HPF Y SR T L0/ 2 5okl g gy
&4 o &5 (Thorndike, 1931) &5 Hp crf™ 3 4L > w 4F WARAR 5 — 83 % &
FEReen™ix o Bua R Y 27 ¢ RAEFY > B3 He v gy By e

BT LA SR BEY o
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IR AR R w AT L E Y FRERL Y T

ﬁ”%? JLN, ’ T"f ’31- Aﬁ: 4 F}@o ”‘TU‘?"'@E‘L’I‘J % b @ ,55'!_‘? jz’”i—;‘}"é%‘{ir'f?r—ﬁ

S
¥_- Trowbridge & Cason % #iBend Hm g ¥ > B & £F- R 3rd & 2 enE Y
FArdze i grdge Herger S hrgle o Y S e F IR

WAL o ¥ w e E o EE T Ta | ch g o

FOAr w A i G RFI A B p e gl P ARR g

( Mayer, 1986; ﬂi}a LigE 5 1991 ) 0 Fpt o T w AR RN R R 2h Rk > 1A

Waldrop, Justin and Adams (1986) = % &=y @ 1 Mg ff H e w b T 0 ¥
Fwdh | 2 THREYA | 2 N RRES L Y S FREX THREY 4 | 2
TRAEE AT R4 RV A PR BRE THERS YA KT kg

[odt 0 2003) 0 A LI SRTL S G g KA S ATERN A VB PRY § R F Y

G AG AR o R E RATATIGY REEF REY o w7} it L ik

|4
N~

A fREY FAow Efw A oz st 6 (CMayer, 1986; i Lz 0 1991)

232 vHEMERY

2

APEAE Y - BABKEE NS Nk EaFr Lo na fEAE Y B b enE

}l@;g 353 #EH‘:’ ’ ’lé—"—f ,1 pﬁé F':’_}J‘[’"/” 3 7ﬁ s Ff’m’ﬁx‘l' o

PEA B Y A7 S A d R A frd PR BRI E IS B Y 2

W .

HE - BT RAED BV F e nF o OPF RS IR B2 BB 5 - 84

g F- BE D FI v FTOSR (TE-F o) BB 8 EmET 524

“~

oo PRA R Y T ARBr RS 2 W BRAR FI 0 7R BV FR LR

J

] )

o A EY EbneauE 2 BEAAE B v A SEY QB4

AT RE R 2 AR E L SRS BV F f A SRR T F YR F

¥ 7 gV F~ar o2 (Mayer, 1986; i Lie¥ > 1991) -

b

- EIL L T KM A PR T A S Y ? LG Y E R
Blde fohchPed RIS - (7 5505 HE Y Rt 6§ SREamek - A F Y H 2
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ﬁiﬁ%iﬁﬁﬁﬁ’#%$ﬁﬁiéﬁ%$’%?ﬁ@ﬁ%ﬁi%éﬁ%%?oa
Rfpinirm > & R EEMA T Y i & B% * AR 5
AAEYFVAER N B EOBER > PR ELATERTT o BY FERE A - B
B TUERE RG> ALY A BV LT

HIAEY A 3 > F wAASRY & e TARGE N T kTR

i RfE T L e e

233 wAHEFY L RDRE

Rink (1985) 451 » 8% hfpfe? > w4 L5 T = far i (LMY > 2002):

lﬁl*’) El :{?f;ﬂ.ﬁa‘%‘jni_‘ﬁﬁi:‘ ,m—-égmﬂsbﬂ,\mgﬂ.ﬂ}f;t,_;) a ,;gc%{%‘fsﬁs,%z
BV R2 o blde t R E B FaL L o

2383 1 DLk R K e R Pl A H R EPLERL
WHEEY FREFIAMA L RA BT AL

B/ BB L gd AT AR RAT MR R L SR B AP e IR
PR i R LA R

PALGRERL CHRAMAFHEPIRAFTY LRES N B v Gf

AR

Bl § Bt AL v g g 5 (Dempsey, Driscoll & Swindell » 1993 ; Rink -

A AT ST AR EY A RP R FIRD BEEIEY R RS D
WA T EEH G ki L E A B Y AR S REF DRI T A T AL G ke

HAEAEY LR (ML 1995 5 F 4 > 1995 ; Becker, 1978 ; Locke,1968 ) -

L

4:”
Rt

TRAT Y RS2 0 R BRI L A ek

B wA S NERREE L E Y AR T RS # hRIE - £ Wi (1997)
AW ER Y YA v RV oL PRV MRS a4 N EH T A
S RAHAY iﬁi??}igﬁ?ﬁé‘fjﬁﬁﬁ?f‘?‘ il T YRR EEA REY é‘)’j‘*u?i

FY2RNPELAE 3"V Ik BEPLE S B Y Ak S FHEFEE kg
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oot b FiRES (2001) M ¥ SR A2 R SR 4S8 fAr A e
AHERTECSHIRY LIV P PRDE Sy B
TREGHF LT AR F R AIRDPFT A LA w4 Sma gy dg
B3 Fmoranbf i (X ®ip 1997 2/ ¥ > 1986 ; % 54 > 1985 = i » 2001 ;
Biggs, 1999 ; Debra, Daniel, Kalen & Yin, 1996 ) - Kulhavy & Sock, 1989 { 37 %5 P
okl BB A WA HHEA DY RS G fe RS e E s BT ok b
HEPG RETRIE D - AL Y B
b sy A Y FE A et £ BB - RS PEY § 4 (2
Bip > 1997 5 % 55 i > 19855 3% & » 1982 ; Ebel, 1974 ; Johnson & Johnson, 1974 ) -
RBFFEFE R SRRIDFY F AT L NE VS PEE; 7t kL a
etk o fre 3 ¥ A d R o ek o Evetts (1973) 35 iAW ."léiiﬁ%ﬁi%ﬁﬂ%i )
mRA g AL 5V T s T eER A 5 frEH, o Clifford (1972) w7 3 ¢ » 3R>
gj;}?q%a_ IFL 2 F A AT R EFIERAR o AP 2 5 FH G B g
477 T ke o Bany Johnson (1975) ~ Mouly (1968) 5 #i 0
Y443 2 gy é‘)j‘ ch§ 4ie Ebel (1974) » § S 3%iE o ihs Bt
R Y ﬁkg_ YR P R AXES A AL e s FhY B
FRA . AEHRPRRT o HehF 2 A a0 T AT L 4 kP
REFCRFHL AR D (S B 1907) 0 S 6 BT E T

BN RE Y RE o £ 2 otk T i

Kulhavy# Sock #-1989# = 3 @ § Sdg ) » w X F ¥ Sl m? 73 744> in
12 M =X 3F ) {8 °£§§Z ﬁ%j’é%ﬁ’

TRIFEE ARAFET Y > wATSFA D sﬁ{;i/?ﬁ;—t .
d “%k#@h‘r%%ﬁueﬁ%ﬁ’ﬁ%n@ﬁﬁaﬁaﬁyié%@$%w%ﬁ;’ﬁmhﬁﬁ
X HRPITRARETES - TR AL LR F A v &L E B ELB
FR? e AHE G PR LT g A S AMDL R PV Ry AR

F I ?
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1% r&:g(éij‘iJ,\_}.,ég‘-_%{f P v BE P 2t BRAELS 150l R A RS
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fEp v m,"’é}}%ﬂ"]a‘%%—fﬁ B2 FeEB NS L TR TFER ¥ W%Jﬁ%s\ 3
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2.3.4 w A4 %
ARARERT AFLAE TRF B TR S s kAL v g .
Topping (1998) ¥tk i@ A ap e i cnF fr b 4o > o dp e £ 5 J nF
2opmEY Fondd  FROKEMETI IR S - bl FIEERS £ PR

fggﬂi%—ﬁgﬁﬁgﬂl—ﬁﬁﬂié’ ,,ugi%—ggﬁig KB4 2 R HE2Ap e nicETre > R

O FeR Lh T HE - PERGFEPET S AT E S Lo
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pliEs L e dfod ik RE Y F 07 bR Fapeh o h T R EEe
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