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Introduction
> [Ef#D (problem solving) : HIHIIRAE & HELREDOM O ¥ v v 7R #® 2 7' m £ 2
v BLEYED R b EE S D — 2 (Basadur, 1994; Feldhusen & Treffinger, 1986; Mumford, Reiter-
Palmon, & Redmond, 1994)
> [EF A (problem finding) : 2D X% v 7% H A+ 5174
v KB (expression). #Z (construction), &k (posing) . & Ak (formulation). #%!| (identifycation).
Al ¥ [ (creative discovery). 7 7% (definition) % & T #3472 2 (Dudek & Coté, 1994; Runco,
1994; Runco & Okuda, 1988) # &ir
> ZZTWwH @] I8 L b REPEEZETH I Tl v (Getzels, 1987)
> [EF RIS REBIICHE D R, 72 X  RAE I FEE 5 (Dudek & Coté, 1994;
Getzels & Csikszentmihalyi, 1976;Runco, 1994)

> [ S LI R R RIS R RS AERIC KR & g B e 5 2 5 2 & AR (Czarnik & Hickey,
1997;Getzels & Csikszentmihalyi, 1967, 1976; Mansfield &Busse, 1981; Moore, 1985; Reiter-Palmon,
Mumford, & Threlfall, 1998; Wakefield, 1985)
> FlEMREREICE T 2BEER o%ENICO W ToER & —(Einstein and Infeld, 1938; Kuhn,
1962; Mackworth, 1965; Popper, 1999; Wertheimer, 1945)



>

MR R 29 2 LT, BRI OE N Z BB L 72 3R O D FEET 5

Frederiksen(1984) . Simon(1973) i3 [MFER M # O B & #H N8R ¥ (a well-structured or well-
defined problem situation) & @A R i & [ Ik ¥ (an ill-structured or ill-defined problem
situation) IC 431} 72

Getzels(1987) 13 presented, @discovered, Bcreated

Dillon(1982) iZ(Mexistent, emergent, (3potential

MRS R 72 5 &, FEFEROH O RRL L IND

)

B ERMREIR UL (BEYERY, presented, existent) 7z & Cld, LUTF OBl CRIER RO R4 72w
< () LS nFIECHERT TG ATV

> (b) HESHMTH LRI EN TS

S (o) WY RTATY ZLDBIEL WEZ RT3

T E RS & - FE GBERY, discovered, emergent) T, HEZIZHHRES A5, EE B 4 13 B
ThT—2ICHDIATN TS 720, FEZEE - EXMEL 2 TlRZR L AW

&AL X TR WIEGRE, created, potential) Tld, R/NRDIEHR L 25 2 b7z o,
Hool) Y —Z2%EHL CHEZ o0 2438235 2 (Mumford, et al.,1994; Reiter-Palmon,
Mumford, Boes, & Runco, 1997)

INECHEFER L LTifbn T & 23813, RBRIC X > TRIEIRIS R > T&E 7%

v

v

&AL & 3T 7r o RTREIR T (ll-structed problem situation)
B ERICEEZY S 2RMIC O W TR %21 S ¢ 5 i (real world divergent thinking
task(Getzels & Smilansky, 1983; Chand & Runco, 1993)
B HEAECETAMELZET X ¢ 5 #HE(Carson & Runco, 1999)
ISR & 172 fIRE (moderately structed problem situation)
B DOV ELREDT — 2% 5 2 CHEZ AR X ¥ % 35 (Hoover , 1994; Hoover
& Feldhusen, 1990; Yun, 2004)
B KEIvravicFTseTrAzile, ZIcB T 2 EB 2 AR S ¢ 58 (Czamik &
Hickey, 1997)

9 LRI DE 2R L CREFR R 2 08 L 2RI L A EFEL o



RIEFRICEE R 5 2 24 AP ST & -
m  F1E[intelligence]

v ENREREEE IS WEINE R o T B (Cox, 1983; Martindale, 2001; Roe, 1983)
B ik [knowledge]

v B HERE IS T ICREZEE S 2 0 138 L v (Jay, 1996)

& EHEWHEKE FHi 2 AR CHE L R 2 7EEMEA H 5 (Foshay & Kirkely, 1998))
B T B (divergent thinking)

v B RRIRE 25 05T L WEL RS R SR IC B8 A % (Cox, 1983; Foshay &Kirkely, 1998; 7z &)
B B (motivation) - &R (personality traits)

v REFR AL C MR B LT iy 2 & 23T % % (Brugman; Cox, 1983 7z &)
B FEEEE (home environment)

v ERERICOWTDOEZ T EAT 508D H 5 (Mansfield & Busse, 1981 7z &)

TN DEHHBRIEFERICE 2 250813, FRICL > THRZBRBIBOLNL TV
Bk
v HEICHBT % (Getzels & Smilansky, 1983; Yun, 2004)
v MBS L 72> (Artely, Horn, Friedrich,& Carroll, 1980; Hoover & Feldhusen, 1990 7z &)
B SR REE
v EBEICHEET 5 (Wakefield, Runco & Okuda, 1988; Glover, 1979 7 &)
v fHBI L 72\ (Subotnik, 1988; Hoover and Jay, 1996)
B O RRARHIER. BRI, MERSEE R
v HEZRTHINT T (Getzels & Smilansky; Hoover, 1994; Hoover & Feldhusen,1990; Jay;
Runco & Nemiro, 1994;)
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Method

Participants

> UNFESHEA 115 A
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(3) B7-DHFHZARERIRVICHT 2 Z &,

> IS S A R CRIETS A 1T O BE(Group2) 13l 2 (IXFLATN D X 5 i % 1T o 7=
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APPENDIX B (continued)
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Measures of Variables Related to Problem Finding

> Intelligence (1)
v S, B, B X OIESEEARE % M 2 SMEBE FAFEVTIE AT O HIRERE S 7 A+ & 72
> Scientific knowledge (BI*#1 & 5 AR
v O THICET 2 SMEOHEEME ST 24 1 M 10T X P ZHFEL 7%
>  Science process skills(BH7 1) Ffe & 1A%
v REERTR & AR WIE S % 7 A b (TSPS; Kwon &Kim; 1994) % Fiv» 72
v 5 ORI GEREAN T m e AR F v (B, o8 HE. e, THD & 3oofa Ikt
FH TR ARF N (T =20, FAEOHT. BLORHOME) &1 HA3MBEENS
> Divergent thinking (FEEUHY E#E)
v r=7 v 2RAREERE T 2+ (TTCT #EEG Kim, 2002) % 7z
v UREETE. FRERTE. MRAIET 2 K OREEEREE L. T kiEEE M -BE o N
> Intrinsic and extrinsic motivation (NFE BTN 1T - S FEMEIFE G )
v NFEI/ANFEREIREST T 7 2 b (Amabile, 1989) ZffH L 7=
v HEBINT S 3w obEFEl il marb5zois
> Personality traits (PEASHR#E)
v 3K 30 HH 0 AERI ARG REE (CPS; Hah, 2001) ZfEH L 7=
> Home environment (5K fEER1H)
v RABENZRESREEDO 7T Z b (Amabile, 1989) ZfEH L. BloOMETHIE & Bomh £ L 2 3¥Hfi L 7
v HBIHRT S T3wv] oREZEic 1 Hirbszbns



Results

Comparison Between Groups

> MEFER R 3713, Groupl (EEL X TR WIEEIRDD) D1E 9 28, Group2 GEEE k&b s /-
FIREIR D) I~ THAFFH(A(113)= 3.02, p <.01), JHAEME((113)=3.09, p<.01), KEF X (113)=
2.29, p<.05)FND AT b HEICED o 7= (Table 1)

> AR OWTIE, IRV T BOEDM Y . ASEREIEAT 1T ((113) = 2.57, p<.05) ZBRE HEEL
I 605 7= (Table 2)

TABLE 1. Descriptive Statistics for Problem Finding in
I1l- and Moderately Structured Problem Situations

Problem finding M SD

Group 1*

Original problem finding 7.04 2.88
Elaborate problem finding 5.73 2.28
Total problem finding 12.81 4.49

Group 2P

Original problem finding 5.26 3.29
Elaborate problem finding 4.72 2.47
Total problem finding 9.99 5.48

Note. Group 1 students completed the ill-structured task; Group 2
students completed the moderately structured task.
i = 60. bn = 55.

TABLE 2. Descriptive Statistics for Factors Related to Problem Finding

Group 17 Group 2P

Variable M SD M SD

Intelligence 124.18 17.72 124.40 16.07
Scientific knowledge 4.35 1.68 4.69 1.97
Science process skills 11.45 3.12 12.40 2.99
Divergent thinking 94.57 13.56 92.18 19.98
Intrinsic motivation 7.53 2.28 6.65 2.60
Extrinsic motivation 9.07 2.21 7.91 2.63
Personality traits 46.13 5.40 40.76 6.22
Home environment 18.73 4.88 18.31 4.72

Note. Group 1 students completed the ill-structured task; Group 2 students completed the moderately struc-
tured rtask.
i =60. bn = 55.




Relations Between Problem Finding and Variables

> MEFROAGFR a7 LEEAKOMHBREIIRD X 5 1C7 - 72 (Table3, Table4)

v
v

Science process skills (BH£ ) Ffe & FARIER) (ZMMERILIC B W CHEERIEOMBEAR A b7

AL & LT 72 W R REIR L (Table3) Tl . scientific knowledge (Fl2EH)E S K AIFE), extrinsic
motivation (FRFEAYENHENT 1T ), personality traits (PERGEEM:) & O E R IEOHEIR A 5 7z
WIS L X 72 [IRER T (Table4) T, intelligence (A1), divergent thinking CGREUIIEE).
intrinsic motivation(NFEM BN 1) & OB ERIEDHBI A 6 L7z

TABLE 3. Intercorrelations Between Subscales in Ill-Structured Problem Situation (N = 60)

Subscale 1 2 3 4 5 6 7 8 9
1. Intelligence —

2. Scientific knowledge A2 —

3. Science process skills 48" 357 —

4. Divergent thinking 21 14 .20 —

5. Intrinsic motivation —15 -16 -16 -02 —

6. Extrinsic motivation -08 =05 -10 05 .21 —

7. Personality traits 327 14 32022 .29 13 —

8. Home environment -08 -20 -10 -01 387 .10 .11 —

9. Problem finding 13 317 27 =17 .17 297 387" -06 —

*h<.05. "p< 0l

TABLE 4. Intercorrelations Between Subscales in Moderately Structured Problem Situation
(N =55)

Subscale 1 2 3 4 5 6 7 8 9
1. Intelligence —

2. Scientific knowledge 33 —

3. Science process skills ST 24 —

4. Divergent thinking 547 447 547 —

5. Intrinsic motivation 15 .00 22 23 —

6. Extrinsic motivation -02 -16 -14 -11 -01 —

7. Personality traits 07 22 A7 .24 567 =290 —

8. Home environment -01 =10 11 .04 467 11 347 —

9. Problem finding 37715 310 47 367 -10 14 =03 —
< 05.*p < Ol.




Effect of Variables on Problem Finding
> MERROTVHIRKFZRE T 2 20 ICERIFIT 21T 72
> THIAT ORI TR ARRGE Fik 2 v, ol 752 8(E 7 v 03F & 4172 (Table 5, Table 6)
v O EEL T N TR CRTEIRILIC IS W T, scientific knowledge (RIERYE S IAIFE), personality traits (4
FFFE) . divergent thinking CERUTEE ) MR R 2 HEICTHEIL 7z, 7272 L. divergent
thinking (F§AAYEE) & MEFR RIZ A OBfRICH - 72
v B ICiEE L X 2 BRI IS BT, divergent thinking (FEEAYIEE ), intrinsic motivation (N7
BN AT ) X R A BRI Tl L 72,

TABLE 5. Summary of Multiple-Regression Models of Predictors of Problem Finding in
11l-Structured Problem Situation: Best Five-Variable Model (N = 60)

Partial Model

Step Variable Number A L C(p) EF(5, 54)
1 Scientific knowledge 1 A5 A5 14.14 9.96™
2 Personality traits 2 .10 25 7.46 8.05™
3 Divergent thinking 3 09 34 2.38 7.294"
4 Extrinsic motivation 4 03 37 1.73 2.82

5 Home environment 5 01 38 3.35 0.40

Note. R = 38 (p < .001). C = Mallow’s Cp statistic.
“Indicates negative relationship.

" p<.0l.

TABLE 6. Summary of Multiple-Regression Models of Predictors of Problem Finding in
Moderately Structured Problem Situation: Best Five-Variable Model (N = 55)

Variable Partial Model
Step entered Number R¥* R¥* C(p) F(5, 49)
1 Divergent thinking 1 22 22 10.12 14.59"
2 Intrinsic motivation 2 .06 .28 7.60 4.15™
3 [ntelligence 3 .05 33 5.63 3.85
4 Personality traits 4 02 35 5.58 2.02
5 Extrinsic motivation 5 .03 38 5.30 2.31

Note. R* = .38 (p < .001).
“p < .01. ™ p < .001.




Discussion
RIREIRIIC X > TRIEHK R DN T+ —~< Vv ADRERE B 2 BHL IR - 72
FIREIRIIC X > CRIEFRRICHEE R 52 2BBDPERR L 2o o7-
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BHEAE SAERIE. RADRLPEWREG 20N R0 MED D ZEH L & TER b,

& L & e WIER L Cffifi b 2 FER R %8/, —HiEo T e A DB R & h 6 u

TR a2 R o N EEIcE S N RN TIHEL G2 o7

& JBfTH%E & —E(Bernardo, 2001; Getzels and Smilansky, 1983)

FREZ iConT, SROFETIE, ENLFERRZ L 22008 ERFERAGEIC X 0 BRI

ZICBHTEzCW I, MERRZTIRS 2 7@ w7 fRetE»x & 2

& BTGB 2EHE] 2oty bifn - EOLA1T X 0 A oRER R % 5 E
I 2 A[REME S B B (Artley et al., 1980; Glover, 1979; Okuda et al., 1991; Runco &Okuda, 1988)

& EFERLICTGIE. ZREZMA 72 X 5 REHliTE% & - 25 GHR 1 ZE D 2 AlRetEr H 5

PSR (BER AE ) iIcow T, MEZ#EIC RO X5 e 32240 F—ThH ), X HE

RPBENT 75 pHE L T T WK CHRER R I E R 5 2 7-

WA T IcowT, FETH 2 2 HHICHIRZHf> 2 L DT 22M& I3 Hz KL< oL

CTHEERER T 5 728 B ICHhE L X L7z R0 CREF RIS E % 5 2 7= (Jay, 1996)

A1 (Getzels & Smilansky, 1983; Yun,2004), Rl Fht & FAIK (Bernardo,2001; Brugman, 1995;

Foshay &Kirkely,1998), FiEHREE (Subotnik & Steiner, 1994) (3 5cfTHIZE & 72 0 FHIL 72 Ao 72
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MHCIZ E A EEE R oes, FAV—TD0EI%ZH Y 27 LOHEG LR TE b o/l t
IR ORE (X5 D 2 DIRo 22 &

AN e I RIC 2057 R C SR L Z-REFE RERETH 5 2 &

BMETTCEX R30I HICE2 52018 TX 52 ¢ (Klein et al., 1997; Hoover, 1994)



