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Abstract

The purpose of this study was to investigate the effects of knowledge building
pedagogy and Knowledge forum (KF) technology on groups’ collaborative
and creative processes in a college class. Participants were 30 college students
who took a university course about living technologies. Data sources and
analyses included: (1) students’ online activities, recorded in a KF database,
which was assessed using descriptive statistics, (2) students’ online discourse
data which were content-analyzed using Interaction Analysis Model
(Gunawardena, Lowe & Anderson, 1997); (3) groups’ technology products
which was peer-assessed using a survey called “Creative Product Analysis
Matrix” (Besemer, 1998); and (4) “Creative Climate Questionnaire (CCQ)”
(Tseng & Wu, 2000; Ekvall, 1987) which was adopted to evaluate the
characteristics of Knowledge Forum being a creative learning environment.
After 18 weeks of knowledge building, the findings indicated enhanced
performance in terms of three dimensions of group creativity (i.e., product,
process, and place): (1) first, in terms of product, in this study, students
developed ten technology products by means of initially proposing original
ideas and then progressively improving them, with the guidance of a set of 12
knowledge building principles. The results showed that students were able to
propose novel and useful technology products; (2) in terms of process,
findings based on content analysis showed that students could creatively work
with their ideas while opportunistically collaborating with others both within
and beyond groups; and (3) in terms of place, the results based on the CCQ
suggested that, of all 10 factors that characterize a creative environment, six of
them, including playfulness/humor, idea support, liveliness, debate,
trust/openness, and freedom, were rated much superior than the means of two
other reference/comparison groups—Taiwanese graduate students (n=703) and
Swedish company employees (n=245). To conclude, the results showed that an
idea-centered knowledge-building environment was helpful for students to
become more engaged in generating, exchanging, and co-elaborating ideas

while debating, collaborating and discussing with one another in an



environment that is conducive to group creativity.

Keywords: idea-centered, knowledge building, group creativity
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Ao RENAIZRS B2 0AlE 4 T o BaE B o X4 35(2004)
B EFAALE PP LR 4 FEFHFA IR PR ER > s HFE 2D
vl EEERGCRRE G PR RS BEFERAOTE CHHREY £
WEB AL~ LSRR FRFFPIFETEEAR ~ Ragtn
FIFPCE S REPRBEFED) AP REd R e TR
s ek A2 HERRA S TRA S B A RE Y
deBRfoifdF 2 B~ U RRZEFPAF LWL R EE o PR TERR
R R R L L IR E s R

BB T PHITHFHR 0 LREFEL AR S Fliciw B WA o

R

>A
LR

1‘)3

Z; lﬁ”f‘ﬁ 4 P &



AR A AR e R T Y £ & - ko e BEA]R 4 (group
creativity) i&ﬁi#*?tﬁll‘? BIRTENE AR @ 20 ﬁy:& 4] R, 7% ¥ % 1 (Leonard
& Swap, 1999) > % R B plATx 2 @ 45 > LBWR S P & 1540
FHEAELLR %\,T*(Paulus & Nijstad, 2003) 7 B AIRT AP AR
(Agrell & Oustafson, 1996; Paulus, 2000; West, 1990; Woodman, 1993; 1%
p Matthew & Sternberg ,2006) % LI L@k lE 4 nFlF ¢ 5 (1) P
FEBRE R & B R (2) e A TR T BH AL ~(3) g l?]nb”g& A
AR AT AIFTEE @) BROAFTEA S UE B) RS HEE A B
B 53 B enkd 2 ¢ > Matthew £7 Sternberg (2006):3 % » =+ i 2 5 ~ 4 F
BRI Mg BRI ARG A S F] LT P BF A A - R
FRE A DB A B2 oA 4 7 ARk Leonard ¥ Swap (1999) 7%
S s AR F M kA e B o iR T o g Bt
EEFACEA T o B4l 4 G 3§ F Paulus & Nijstad (2003)3% 5 » 4
=~ By A 24 Uﬁﬁimi‘ﬂ T2 - Tha 2 AFEET T3 82 o

v

4= X
T °

‘\i

Sawyer(2007) % 14 @ # 4 {7 (interaction analysis)e= ;2 > ¥£ & [ 48 chf|

W e SR PSS B AS A A R S R :lrlﬁl
REBO HHF () pATORRE BT () * SHERS (3)

B2 B2 et (P gt e 5 (4) WEPIEL 0 5 (5) BFIA L2 7 g

3& (6) AIATE AL £ 3a 5 e (T) AIATRMED T a b hfize 7 F § 4

HE B IR A]E 4 Ao T K £138 F4F 3T 0 Leonard £ Swap (1999)# ) [E]

rm@»ﬁ' JRT 4 eSO 2R B 2 B - R E A plig 4 (1) zbﬁ
tl o ié?%f~.zg¢cﬁ.rz%fﬁ:&<’ﬁlli«éf},(2) RIFTHS € TR AIZ S 235
AL (3) A2 EH: BBFHITELY @) B FEFFLYESR,

(5) 11{?5{ TH P - i 3E 78 8 ?l{ﬁ‘:‘ # - 13{1%]%’}0

2L >
2 5F
FERa 7 o rﬁ]wfwrmk 4 3y ’f,lj 4oy B s KB R

HADBBEE X o PAeie - l]ﬁ;,)%rf | & L et L TR s A
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RE T AR AT 6 HpARe PR Fa IR P AEFRY PRER

O M R RS e BT BB A hA R o 8 A g

%1 3 42 > Rhodes(1961)#73% 1§ 2. 4P & = A& £ % 1R A|E 4 » 2

P i BHAIE S FF (Guilford, 1968;
PR R AT HE B IR

»

¥ i
4

G i

% i A (person) & & * >
Sternberg, 1999) > J5 1t > LA
7 0 #-12 people B~ % person W s 4F § Al 4 G e 2 — 0 R

L
RSN AT AR BRZBGAIES BAS  FRERRZ LR A

FLRERN S TR F LR ASSL R R AR Y T B
fow R BIEHIATRAT - H RIS BRE B YR LT 0

SRR §AER L et B Al

;Z}:‘,c;:_"s”:
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1% i (collaboration) £ & ¥ (cooperation) s & ¥ AR A > & 4 & 5 3 4
P B E RS PR KA T B A L R o Tu (2004) 8 W RS
PR A 2-1) 0 B RIS RO £ 1 F L T3 T WY
FEBAETOLTEHITT ARl R EETREY V-2
BERE S LS Ve S T pl e SRR R S S R R R
Y AP E I o d R IT R RE Fefit 2 - ",ﬁ% TEE
Bde € AR (E30 R a0en i * > 0 Eibrd 2 ARG IFH Y i FARS -
Srinivas (2004)% % T2 1% | T& 5 - ARG F a2 2> FL v HzE 3| - #
BAERMBAIFE 2R EZia bl BAR  ARTFRRTFETR -
Sh P e g i RBIIRIL ~ 313 8 4 o f 5 Pl B Y
Bacce fifedlg 4 ~BL 5 B2 A2 WFRZ P R AL E (Beaudoin &
Taylor, 2004) -

2.1 EIEiEnA £ R a2 40

£ i B iE
1. f&%ﬁ/ﬁé%‘?ﬂﬁiiﬁigf‘ﬁ;‘% IR }‘thfﬁ’v%?lﬁﬁlﬁgv‘ FEBEITLY
o R R R g A o AR R 4

2. G BERSTHAMALE SRS 2 gg@ﬁﬂypga&@w&
e Ar ¥ A s  E o ¥
30 jgE B2 NFY o 3. BRAVER AR & E o
4, FH B4 TEY o

1‘» Kk ¥ p Tu, C. 2004. Online collaborative learning communities:
Tiventy-one designs to building an online collaborative learning community.

(p.12) Westport, Conn.: Libraries Unlimited.
é‘ﬁﬁﬁﬁipm
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BT enh FR A F 4 ARG 8§ AT 2 (ideas) P B & £] ePi AR
AR R R IRk FI AR L LR LR PpIRTR
o Argote £2 Kane(2003)3% 5 = Jl ehE 425 B2 0% 0k-¢ B2 50 (T enig
7o igm BELRTTRAR o B (TiEAZ Y > Sawyer(2007) 7 5 (AR
o WGERFFAIE A Ap A T Y IR U T T B (D) BERE

=R g&u;Q)%@m;:mﬁzw%m%ﬁﬁaﬁaaﬂfﬁﬁ
A HE Q) VEHRE AR B2 EdEE T HILER

KA d o A REE S - BiRA % @) EEMBER AT T
Al endE L R 2 RN A - BAFOEE > FE BB RS R B
peiFe BT ER S (5) FREME RRBEEE L B2 il BERIT
IWEFEEENGT R T AT RITEL]:Z 4 0F Gloor (2006)F 14
AR AR LB LA KR PN E LR RS
(collaborative knowledge networks, CKNs)> H © 3 & ¥ = fA 85 2] s # 5 &
Bt T AP TR > £ —;(I)T%Pﬁﬁ.'J%’—’ré}%:?;a s R g p St eRdep AR B
e Efe o A2 BMEFTY I FREF PR BT AN E
4 2 4mfp FrARAL (2) B BAERER DT R B R BRARDS R kI
LR n®is 3) BEEYRE D S F AEAL oML S L BEL S
?'J':ifrm‘ﬁv P RREYAESE o

i

\\

EEFCREALE F At MARZRITPHERD LA Ths1 s
ERV R AR e R s B ALd Ta b it féz THCFS Y Bl S E
P AR B 4% 3 £ AL(Sawyer, 2007) = Kao(1997) % EFERAEFEA K
ABEF > Bdek &L BpFEAR TR TE DS IT ﬁ.'J i¢ 4 (collaborative
creativity) o (R B [F42 5 { 5 cnr @ LIATIE UF A B AIE 4 A
f8e4 4 (Sawyer, 2007; Mamykima, Candy & Edmonds, 2002) - Sawyer(2007)
7 j¢_Eisenhardt &2 Tabrizi (1995)*7#7 7 ch 72 B A B % & k2 ¢ FRT| >
B oAl OB RR S PER AR ER G o A 2B F S B P
EYFREFRT DR ABG AR P o ARG B BIRD TR
Bt e e £ vk 0 infh el Mi@‘r Fad ki bt %
prob o R AAEA DT EBGF Aok oS o R F A TR B T
@ﬁﬁgﬁﬂﬁﬁimaﬂwgﬂggﬁﬁﬁﬁﬁﬁ@%%QWﬁ%%ﬁ
AR A AR S0 MR TARE Y THEEEY

?{'
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dEE o TR LRIEE L Y et LR T
%~ AL (TR 7 ARH

7 M TS T 7 ARSY 5 Palloff ¥ Pratt(2005) 335 A K (T eiE
FE e FRME AR FLRHES FEREF L ep 2T EE A
grodferl & A - RS Y AR B FIUBA Kaik € o West
£ West (2009) 2% £ 7 "L 5 A
FAA R A ¢ i ok 12 2 e 48 97 2 (New Media Consortium & Educase,
2%& Bh Pk BE R iR B %%%ﬁ@%%ﬁﬁﬁud%uﬁﬁ;ﬁy,
RAFLEFEF LA B | R R B E 2 m iR TR
# it (Tu, 2004; Nooteboom, 2004; Rosen, 2007) o Fx4* » Tu (2004)3% 1! T *&o
W““ﬁﬁ’ﬁﬁ%W§”B43ﬁ£%’é (A4 2 imigder pefEn
BV XA B AR Y B (DGR BUEY K
Pu o 2 R B VAR BEFRF AEI B APM BT () T
AR PA GE ARERL FY A o W et Wt i o dom Y - BT
B ATt (T PR > Sawyer(2007)3% 1 L 38 B 4L 0 ¢ R RE T RILH
OB F R R YRR REFTRE A As HTES
b fo B oo X2 4E 1 (semi-structure) s P e SR A T RS 8 vh
PGB S 0 L R MRS T e @E s 3 et E R

et 1T £ 4

AT E - iy Rehd £ B -

B B3

B =%

a2 o BTz 3p A BRI RE R DOL T FEHITETAE
Tbeo AR TR BERT E Y HGYE R R s ¥ (Tu, 2004) o ¥4
oo deim plig - BT BRAIRTOR TR I PR T AL 3 8
“RRREAIRT - EARMEREY AR Bt e o FlE G Al
L2 MHEA R eEFE D p A3 Ao B and % (Hong, Scardamalia
& Zhang, 2010; Johanssen, 2004; Scardamalia, Hong, & Zhang, 2006)° p =i £
EF LTRSS g TRl T 5 R B 28 E4
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F‘:B,ggo-r,\g:#\,_,\,//. R . s 2
B A RSB B4 RE S EGERBRE T%
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E

ZE DRABBREEY HRIGAIS
F T RAERITEY

EFEV L PSR AP aRE T B Y ol BT T 2
TRAREEY | B KT Ak F oM /L 92K (Koschmann,
1996; Stahl, Koschmann, & Suthers, 2006) o ©2 fLehge s F € &8 ¥ F B 4 40
AP AT S F B AT A B Y AR KA A
B Y el o 22F 57 7 (Guzidail & Turns, 2000; Lehtinen, Nurmela, &
Salo, 2001; # 5! p Strijbos, Kirschner, & Martens, 2004)% 3. > # * T "ot
BV 25 IR - LEAIREFY o FIt o R AR EFY
ﬁm&j%@{%ﬁﬁﬁ%ﬁ»ﬁ%ﬁ@*’ﬁﬁﬁﬁﬁéﬁﬁﬁ?%ﬁ
PLBANKEZARFDT n AN Fr L ERE S RBERERE T EE

NN/ P e ANE S E EERE
& ¢ fr3 § 5 5 - Stahl(20060)% 7 > T A ERERE Y LB Y F I &
TA 2 DE Y WA TRITRIR R R RF A ARTT 5 A R LA
OB EFEER AT A R HREY IRTFEY g o Y
R S K R e AR 0 A A 4 BHEL(group cognition)

Strijbos, Kirschner, £ Martens (2004)%5' HINT X EREEY SR
FARTAG e e HEEY PR IEDS N AP RER T
T SR ARTFER) - NETNEVRBRIE >l e BFTRLER
F]% R & o Stahl (2004):%5 0 * g %’ i R e kil

$15 (TE Y B AR E 4R S R Pﬁféf TRk e
g€ FFE Y e B S TIEG o A2 ol I B E e m T
%P TP E Y 60758 i Engestrom(1987) %1 #% 1 cniE B ok gk kg o

e E T PP P B 4o oo . "
]B;rggﬁﬁi%i ) H_'Fm' ﬁIL‘ {T?aﬁ\"mﬁgl"l—a L .fvum/’rﬁ'ﬁ"_‘j—

A
e
z
F_&
P
h
&
E‘E

MBI IR Fp Y '%‘ BRA R BT BAHFRER
W47 o Lund(2004)3% 215 (T N AT e R TR Y kB AR 0 1B %
¥ gimhéf 4r‘ Lz ¢b s ¥ — s;g_lgﬁji*%;f;ﬁﬁ? it BBk
WEY F R nT B TR TRA N S B Y F TR Y T

7 H#(task ownership) > # 24 iv &l FAZ R P £ 5 ¥ LA L 4F o

v

34
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At g BB mE a3 o @%%\' Bt B ff iendp 3 i% ¥ (positive
interdependence) st T 8 % & 4 PR AFERERRE IR TTF
(Shaw, 1981; Forsyth 1999; ## 3l g Strgbos, Kirschner, & Martens, 2004) - &
Fpends 4 AR BH AT A BB ITE Y 3 dsldeidih o 1T & KT %
ABERREEYFE ST RE L ke 7 FARFBRET S
(Strijbos, Kirschner, & Martens, 2004) » 458 ¥ & 4 7 "o L ER TE Y @ &
PPl 2d ~REFFEFY Fondd > BATPHIS P RGL
BREEYREFTFEL T a6 LT R A Fo@s o F4 6

A2

HoB2Mm e EIFa> L ERE o

‘\‘lt Tk‘ ~=ie

FoRMAEBICEY LG AN

R A EETE Y B Ad 4 98 74 > Peppler £2 Kafai(2007)
B IEE Y TR AR A F G 0 R 0 R
FH -GAIFR FARAHLLy PE0FY P > 2 T 8 (B
SEEE LA R EAIRAD S AR EEY AR BFMeESE S
W B FReng 1T 2 o B R gt ek ¢ ST s TR ITER R s € ARAR
SR RER Y e BN DAL A -

Sarmiento £7 Stahl (2007) 1240 _F A FH 3 BB 2 4h 2 FHIF £ 4
I FI4E T 0 & D B T % (synchronic interactions) £ A PF R
(diachronic exchanges) e 4 » % EALFE Bt chfe H 12 (7 ¥ e & pFfF en
IR o 512 BB AR A &P A ) o Sarmiento £7 Stahl (2007)3% 5 >
R AAFEH T O AFIFORYP LT EFPFRRAS T A 2 ol s e
LN Il %{ﬁﬂ%‘rﬁﬂfﬁéﬁé °

AT A FER TS Y kB > Ma(2008) ¥ 1 pF R AR L AT T B
% > ﬁiéf}ﬁig BT A 4 gl 4 o Ma Y »Wfﬁﬁﬁ Engestrom >+ 1987 #
# 1 E I (Activity Theory) 5 235 A A > # 4) = FE R = iT B >0 12 (R A AT
PREAR ¢ 45 (1) R ~EG R TRE Q) BRERRETIER Q) #
NP PR Y £ATR c AP T H IR A T iR s T TP 3
o P 2ER Ninle Rw AR S 0 MR PRARF LG 4 O il o B R TR

BB e A S AAFAR T LG R d

=
N

I
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FAITEEAR o gt oh > S | &4 FF Ao RIARE HnE g %)
LERRVEE S - Sl U L E!f%fT?K?*f‘-"* I RIATR e Bl o

TR Fw A erh KR A2 BIRTEZ o M T T B AR
AAF B B Faop A M (agency) ¥ £]i3 4 ot ' a9 B (Scardamalia,
2002; Stahl, 2005) ° Scardamalia (2002)7% 5 p L {2 3 T H 3 H 4 & & g d
ia'z“ﬁﬁ:".—%;‘é s R KRB EF G o < H h#e 48 o Charles &
Shumar(2007) 2 & F & ¥ HBF L R p L DT 5 > FWMp 4L 7 5 0
AERF R P EAF IR E- AR PRI AL X AE
BITT - HenfRih A ek LEY i*}fr’ e fE e i@ e E
fv o HAE Y ol e flid 0 Fischer(2007)3% 5 A kK &7 fo L £ 0T
B8 Tk B ﬂujﬂ:um]gm A AEAEE Al iR > F AR
14 34 # (reflective communities) » 3R % fr F § e ﬁ Mac s F B EF LS
e EE s A 4 K (design) o AR Bt ek DR RS P SRS ko
3~ AL € £1i 4 (social creativity) » = R B A F B AR HATOL Y {08

gul

ST AR Er PR = LR

T agy 'ﬁﬁ%ﬁ\’r?&‘@f R A AR F AT B

BIRB A S AN B Y H 8

I W L E-HEARA L Bl H AT Pam—i o A4 A

MR L P ERLEROERH 2 B LEY jzl?ﬁ]%ﬁ;&frm7 €3 B AR o

R TR Y anEAeAe o 4 BB NEFAIE A OV o M T B AE

ﬁﬂkﬁﬁﬁﬁgﬁﬁ‘%%?%‘%%%ﬁ‘Biﬁ&ig?fﬁ’%

F AN R A RS BT 0 4 B A KT AR T 4o LR ~ 4R 3t 9k
—,ggo
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B g ¢

Fogt g At(knowledge building)sHh& 3 7 24 1 & (constructivism) B~ w
KEh- PREEH > - BAEF PR LNE TEEH > WA AAFES ]
BRI A JEP AIRTAOER e E AR (Scardamalia, 2002; Scardamalia & Bereiter,
2003) - Scardamalia (2002) % #% ) -+ = 78 Foih s it R B Py ow R RAA
L3 M BEZapm o ¢ (1) KER P2 FE RS D (authentic
problems) » R & B I 7718 % (real ideas); (2) #1240 5 7 3F A s ey
P 3L (improvable ideas); (3) ™ % = epa gk k31 182 (idea diversity); (4)
SUFE R AZAR R 3 TERLBE(rise above) ° A7 § ()4 » Sawyer, 2006; Hong &
Sullivan, 2009) &% » 4 chie@E fiad v i B g Y )ﬁﬁé_i kA
B THERARBEY A 2w FLBASRE S 2 SR E
i%%ﬁ%ﬁ%%%ﬁﬁﬁJ’&mé%%gﬁ%ﬁgf’éﬁﬁiéi

ﬁlfl 1ATEMERETEOT A M o AR IR ERETIR A KATIN L A E A %ﬁ{ﬁ Y
7 Yk 3F § fi7e7 2 (Scardamalia & Bereiter, 2003) 5 £ 5B 8 fri & 3
dlet kg 0 F - B ?gmz\: Bz i oA g 58> @ B
e 0 SR r & et R N D E I A Efp o BT IREAHE B R i B
P 1% I % (Scardamalia, 2004) - Scardamalia(2002)s7-- = 38 53k &8 37 R P
LEPEE A VERE S ﬁ_m? PPk F BT S | PR E
= & @t hE B § = (community knowledge, collective responsibility) » i€

m?;'r )iL H_% % o= & (democratizing knowledge, symmetric knowledge
advance) TP R4F R B2 {2 3 (knowledge building
discourse) - & B [ & %\: e ﬁ B PR 7T ar ks ﬁé » Beers,
Boshuizen £ Kirschner (2004):%% » H £ & 23082 | A & F chiviig ¥
ﬁ@ﬁ#%i%éﬁﬁ%ﬁ’wﬁmﬁ%ﬁi??%&&%éﬁ%i%ﬁ
ot B e > F et B Y chk iR F RGP Ok R
A2 2z Y A2 Y .

S AT Y M A RS ¥ LI AR Y HA kR
TP E s ol AoBBITR R TR B %’ H¥ %?%Eé‘fréé‘% ELN £
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BB Fe R R G R T TR ehiE % (constructive uses of

authoritative sources) » %]} ff{? g ¢ T «ihigﬁs?]ﬂ’ffé%;é“ﬁ’é‘?i? v A
" T)L’sf*'"‘ b ¢ JE 3 g Es o L.?IJ-.I%\ Gy R Y R Eb S Sawyer

(20006)# 41 12 T 82 3N g B 050 B R ] A m?z% HI o REFRRA| S
o R fEEplRnRiEIT R Ry APATOT A o REATR B
e-HRPOEY A f 2 P T o A g Y o oA A i R
(epistemic agency)’ %5 iE p AP IV FE auFA RGP & a0l j# (embedded,
concurrent and transformative assessment) °

Boan oA Y o (TR 2 SRR PHDBEE R 2 YV 4
Aoz TR LB PR Y R P R ] Y F T Ak
o A RO Y 3 WAL A IR AR T e fend ﬁﬁ’mﬁﬁw
*ﬁuﬁﬁm‘%mﬁ*’%Eﬁ@ﬁﬁﬁﬁkéiﬁgjﬁoﬁ@ﬁﬁ
TAEFA-F R B > FLLER @RGSR TG o e g
4 B M 4] ¢ 2 4 4v o (Hong, Scardamalia, Messina & Teo, 2008;
Scardamalia, 2002; Scardamalia, Bereiter & Lamon, 1994) -

Rz s? gy

B2 (dea)ji e @ &k ? H3t A ggx 5 © A-§ 2+ ? Robinson ¥ Schroeder
Qmagi-Htgjmitﬂ’wwwm¢1&%&ﬁi%@ﬁﬁu§’
A AP IR R g kR e AW - B2 KA NI - B ¥ M AR
EREd LY o Gp AP B2 o e ¥ SR NG MaEgeed o ¥
- 3§ oo R3FREE S d’#?l/xﬁ\lé‘ﬂi“\“Kgﬂlwé&%‘i‘“r’in_ra»a\
£ 0 A5 i%ﬁ v i3 3 I 12 fLehd 3R (Syrett & Lammiman, 2002; Robinson
& Schroeder, 2003) > 182 e0F RiF 2L W& F|- BHMHIT § > ¢ $23335%
FREABT R FopEIRR TEE AL BE BT OFE Eﬁi#
ﬁ’f/‘i'J ANTEEEE A ww G 3 e 2 f#2(Robinson & Schroeder, 2003) 0 H
£ AEHALT AN IR E B HAEPS 0 B A TR L S S fhen
WA~ B2 LA AR R e I v R B o B RERRT B2 o B R
Syrett £ Lammiman (2002) %5 Bf5? 3 7 BMaEdd d (5B & 77T
- PP kB EE o e () BE FAZATRR Q) g AES
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RIGE R2pIR () SAF: AL AT i @) Rl 4R
A B EE (S) bR BT B L E Y audik e

7

A B2 BT 0 5 P v (idea-centered) s i 7t i
7 L F» a4F 3 o Hong ¥ Sullivan (2009) ;7 & &2 R & 175 B2 Fie2
B B (IR 2-1 7)) R R K AR R R np T T R
AR R Rg o BiFHd i AT B EmE i o XA A e R H
WREZANFC A T 0 E- w RE A e RS0 BE g TR AR
R A - fEApd A S ehet 4 s RN oA R p S e

(self-organization) =X 3 42 o

Depth
of Ideas Idea (Co-)Elaboration Idea Improvement
4 LR
. j;& Legend
.
L]
L]
H Idea as
2 Conceptual Artifact
.......
e -
------- Q Idea Evolution
Trajectories
Idea Diversification/ | «eees -
Exchange Self-Organizing
Process through
@ idea betterment
Idea ;{ Breadth
Generation of Ideas

Bl 2-1 Biz Ol REFR
7 k& : Hong, H.-Y., & Sullivan, F. R. (2009). Towards an idea-centered,
principle-based design approach to support learning as knowledge creation.

Educational Technology Research & Development, 57(5), 613-627

Uﬁ%%ﬁwﬁﬁ%*ﬂ%4§%¥§°iwﬁ § 41 4 s % Alex
Osborn (1963)7r 12 T 25 4 i (group brainstorming) | 17 ;2 & RiE @ Fr42
B FEI B R LGS o B ARBE DRI DE Ry Rk Al
P IS AR LR T ERA FEBB2 Y 0 £ H g BBt o
it ﬁ’éj’ﬁ Bk g e Lfa . Fetp R e A4 B2 ap Al B

B % i ) % (Syrett & Lammiman, 2002) - Sternberg £2 Lubart (1995) #%
Mehz B Wirh g4 22 ~» BEBRZ 2 S0 ERN 0 @ 40T
() SFEFEHN: v AL ATNE2 5 (2) AT FEH N SHFELTR
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HETIRIFTR ’ PR RRE B AR HE Y - BREE S BRI
mﬁ'%ﬁ S S Flut o gl F AR G L R G a4 B & it
#7e {8 /2 (Simonton, 1997) » » )I‘ SR mf, THREAR ©

o TEKFLIHFE T BREE LS B L f#%‘i‘ * (Paulus &
Brown,2003; N1Jstad Diehl & Stroebe, 2003)~ 2 5| > g4 e 2 I 2L >
KA RGEBBAIE A > TS P A e R a2 & o da AT 5 (Paulus &

ik iy B ,(3) ERn wwREFERE NS o G E Al
et

Nijstad, 2003) » &— Hdpdi> BE 6 6 hB2 I HFRF 5 L5
HWF - AAF B eru,ﬁL?@%{m R R R T
b3 B AR PP o BT s iRt o BB R iR
A R g B L X R o R PRI . RS S B PR T § D
I % (Dennis & Williams, 2003) » # i =L FF 7 "4 &2 B o anid
g EBFI® L5 AL ARV o
TR LG & pl L s f%km*m CE2 Y BFRA
dREOELR > PFEREME IR FHFLAT B FhRd Y E R
F Mo BaEA 4o A 4 2T 4o I o Ensor v Cottam ¥ Band (2001)
*mt“ﬁ%&%ﬂ@% Bz A L RALIL TR § BART 30
AR A o BH K AIRABEHAEL - ° £l *‘Ufa—i FRTE
e GERZOFRIRIEFEFERS . fre FA LR RGT kT o
Flpt o R T R B o Ae R R R E 2 R B R B E P
B B8 7 4+ e (Syrett & Lammiman, 2002)

B B3

B =%

ot S AT R Y EARE Y F RIZ A2 > FARE S !
B %Wﬁﬁﬁﬁﬁvﬁﬂmﬁﬁ@% FBrat AE o @ HAE A
f#fﬁ%%ﬁ_ Eo v F avily o R A FBHA N RE o BT
Bt B A PATRT DA B RS HEAFTTR A i
LR ATHOE R RS T A IR B T 'J@:%Rl»itfﬁvééﬂf%ré 25
WERBEMREFENF > FHLLF Al PRFE - AFL2 BREUK
FRPEYBMGRL BEAL > APt RETBREEY AL T HE
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B AT R T TG B2 BRI GRERA R R LT LG Al O
IR, o

3
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A - __1‘_' > v .
¥=2F Y

FRIpF L B2 2 st > AP R Rl 4 4P BB P Y i
2 > 1 FH 48 (people)B~ it B # (person) b I 11 L 2 IF Ao AT R P A A#H
HiE 18 T2 B piTE Y FHE LA ENOEGAES e 0 s B R
z_ B A &(product)F @ 82 = % ~ v @ B [ fE 4% (process)4r v i i AL F 1
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