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Abstract

Problem finding has been suggested as the first step in problem solving, where problem
solving points to a process of closing the gap between an initial state and a goal state, whereas
problem finding is the act of discovering that gap. This study explores concept analysis of
scientific problem finding, development, and instructional practice. According to the literature
review, we consider three dimensions to be improved, as follows: 1.Development questioning
environment, since questioning strategies have been found as having a direct impact on student
learning outcomes; 2.the match between scientific problem finding and life issues; 3.promotion
to learner questioning strategies, from shallow to deep, and from novice to expert. Based on the

results, suggestions for practitioners of this mechanism are proposed.
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AR R B B —E AP BR o

P EESR Aristotle B 5« [ 3K 5 B A7 FIEE I B4R | o Einstein 75 = » #85— 1
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problem) : fEERIEhE L O FAIMAE - (=) IR ] (discovered problem) :
R E — S E AR T EAE PR EE - 8 (=) [TALEMRIE ] (created
problem) : {EIRIIANEHEATG A - BEER A M8 1 BIE TR > o {18 A Ffr 22 ) P RE A0 1
MG N ] > R ATREA AN FIR AR 7735 - w3t BH =M S 2 1 S i EEn ey » =
H T b 7 P RE 2 B ) 75 AR IR B L R G B R A B BRI B BRI TRTREEE AR - 1
o = r AR U 77 AT B ERR) £ B & © #RI8 Dillon (5048 » AIEBE = FE[HRE
AT H AR JTEN LS A FrANE] » o] RARRREER A - Fraf iR Rk » Fon—{Ehs
RAE—TEGAEARRERT— (8 B AR Z [ 72 BE AL+ i i R 8 B B BURE R I rIA T 5% > P
DIRIRE S IR s A TH% ~ RE BRAEE SR ~ BAMEACA - 3 HADE M ENIRE (Lee &
Cho, 2007) °

Dewey {F £ 7% il #E i e ) @ F2 FR 82 51 - (hed B R G Tl i PE B (51 8
Mumford, Reiter-Palmon, & Redmond, 1994) : (—) & 3% K] sl R 2 [R5 o (—) fifEd
FIRETELE » WM ERE o (=) R ATREMRRTY 720 o (1) (€A rTRERER ) 77 Uk
EGEE R o (7L) fBRAn e MEkrT77 K o Dewey 385 » (A & ZAFERBHEFCER
ZEAR R ultiE TAEREES > T [ 5edE ] B¢ [FRE ] RIS 2alEekbese it (rae
1999)  fi& Dewey [JEES > IREPRFCIREELERIREZEHL - Z5E ) Dillon Ft /B e & 2K
BLEVERTE » 3 oeh i AR AT 23 2 BB FREE MR 2 2 (Jonassen, 2004) » &5
[ RE#EERAE AN [F] B 77 € JRAFHIF] (Lai & Grgnhaug, 1994) e

Artley ~ Van Horn ~ Friedrich E Carroll (1980) 5} » [ 8 2% I J& — e 0 1 - Z 1Y
W > BPREAE o NERFE pE o B A{E KRS A B o Jay B Perkins
(1997:258) 85 THIE#EH ] MEEEHE + (—) MEFEGNE - (Z) ML
RE 0 (=) FMbG AR & R HRR )7 SR e B g - (1Y) SR -

A (2002) HIER A - RTE R BUS HEERS B A A A TRE (G ~ f2i -
TER) #9770 BAE OB MEBRET PR G ~ RS -y ~ BRI - BEANES
HIHIRE 2 BEEIRETERE - [EfSNEm 7RBFREmE [HRE-E] - K5 TTE
B HEfRr - (EHE TS MY o

{&€ HLEiE (interactionism) HYEHAIAKE - [ HIRE#H | ZHZEM EHEZRE BE - 3E
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BERGHINRE T - AT AT -

= B R U

ETERFTERR > MR G2 2 s TR 8 (R ~ JHRYT - 2011 ¢ X
B0 2006) o TERHEEGUIRMTER MR ER > Jungek BRI TR = APEE: » G
HFETRE ~ FRURRTRE BRI (Watkins » 1992) © [T SCH (2006) $5 1 > BHEEAIERTEIR H 47
7o ar e A EE R o R R S A R R AR - (BRI AR - B REF R K
RHER SIS - H0S — T iR PR RS BRI PATRE R B R - TR 2523 (2005) 4@ 2] -
B E R SRRy - 7R B AREARR - R NTAE (8 AP B R AR LR SR AR
JelRAIES b R B R TRER R ARG B o RIEAERTERE — Tl B8 HR IR B A R TR
BOERE - ERRTTERE T - TR H CRUEBRAS R B th A Gt ae - #8 H AL HOTR B -
g A RO R RE w2 (IR TT ~ TR » 1997)  BHZLEESK Carlo Cipolla
R« TR TR A LIR30 (Bl AHAYTEOR - st ARSI 2 | M
FIARAIEN TR TE 2 Carl Jung 5 [ HRAERIBHM S ECE R M EZ2MHEY) ] > S
B DUR B 4% SR I BB AR B - RTINS - AR R - TR NTE
HIFR K » IREBUI R BRIARE (PR » 2006) ©
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RABIRs LR BEE LZH B O R BB e & T 2 fHRHHURRE R - 7 sedk B
IRE HAR o AR IR B R - 3T 2 R AEVE st IR B /2K B T RE R e B
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SRBIE BOE  » A] REFESERR TSR I RE -
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Hoover E Feldhusen (1994) %55 75 12 rpr 1) i #H 25 Fi B (5] R v AT A I A e 5 [ 28
HHEE% (hypothesis generation) | (FRE#EHT) B [Bwag(RE ] (FEMR) —F&% © Hoover
I Feldhusen $5 1 » FIE2FEZEBAUR P S VUE RS - (—) FClEHBEEE - (25
FE PRI A NRES T Z IR HAHAR AT (ARG - () FEEGE - BRI E
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BERIIE : From “Scientific problem solving and problem finding: A theoretical model”, by
S. M. Hoover, & J. F. Feldhusen, 1994. In M. A. Runco (Ed.), Problem Finding,
problem solving, and creativity. (p.214). Norwood, NJ: Ablex.

— ~ Ertmer #lI Slepich #&={

Ertmer i Slepich (2005) AT 7 B A F 0 SCRRERE > S8 E K 8% G M
FSEERE > ANE [ IESEE ] B [ REMRTR | - GRS AR 4 T 1 AL B E Y F B3 (sub-
components) oo HHE RS AEERT . HEEEEESEEHEEREH IR
NERF > HHEGEGH A -

2 FonTRERE B RS — (A i AR Z R AR » MR ENEET : (—) &
(synthesizing) : ffi GHUARIE R » BHE (@R R I B P RTE RS B > RIIH— (@ 3%
RIBIRIFAE o —E A E A% ORTRE (=) FEAJEH (focus on principles) : f#78 3HA 1Y
BRI A - fERFE UL T - BRI RIE - (=) HREZ MRS
(identifying relationships among issues) : #§ & & & 5 AUE D » SfGETSFEEN - &
MHIRH LR B E S R o (1Y) K& (reflection) = SREFMTEE TERI] T [ HEZmAY ]
FERE EEHRRAJAAE (Stepich & Ertmer, 2009) ©
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HRIZKIE : From “Teaching instructional design expertise: Strategies to support students’
problem-finding skills”, by D. A. Stepich, & P. A. Ertmer, 2009, Cognition and

Learning, 7, p149.

2 BRI A BRI RR N R RE R ER

TR T RE R 2 A S R IR R T ERIMH BB 7 5 - BT T IR T2 -
A7 AN AR TR TR HREE - (—) PR )T Z R #R (identifying



8 EPEHEAF N - BEIREJE

relationships among solutions) : #§ {3 & [k 77 2551 5 s pBhEae I
[RE < HAE - R A BRI © (=) 217 & (consideration of implications) &7 fi#
PRS- BHIES BRI E S a8 - AIRe AR ER - (=) BIEMIRIRERER (flexible
problem solving) : f&HIERTTZE - FAERIRERET SR - EUERlRE LI R
#1517 H (Stepich & Ertmer, 2009) °

= ~ Ramirez All3G T MRE B R

Ramirez (2002) 3855 > MEBBLE —MHALEENSESE) » el - BIE 1 RERAE
(—) BkEE ARG (=) TNEEERE G AR (=) BERIEE » DUiIE
g% (M) S [77%] (formula) » {ER—MEMETARIRERN 7% - (1) ANFFaE [ BICH R
(quick-fix) BURAFER T ZE « b Lok - PRESHA =08 (A8 3 ffr) « 1 i
& FLEA R P — FLE ST - — AR E S e R R E AR A » AR B 52877 i 23 AR
HIBHRE RS o —YEE BT RPy thBEE R LIRS - DIATE SR RISRIIARE - DUEIBT
HEFLRHEEINRE » 2 & AL ENE SR EGE « IRME WA ERS > w58 H] Buzan 1.0
&% (mind mapping) ~ Gabriel Rico FJEEEE (Clustering) ~ Charles Hess 5 A NS HGEERET
(brain webs designed) ~ BUEEAHARL IS 1R © 2. SRR ATREFEMRTRE < fEBpRE TR
BEERE - WA IRIREEEES AR fERR rTREAI LA IRE > B TR B i % A
[FIRE > QAR SE AERERPY » SR TEIEIE - BIELERE S - ZHEHRER - &
R~ IR~ B — (e ERR T 2 N2 BRI REAS Fod » i ELREORBAM - BIFr - EiAIE
HEFGE - 3. SR ERENRE £ HF YR ReAB ORI » B HE EHFERR > T
PRI R B H IR -

Ramirez [\ =& B REFEHR L » BIEAARTRE— BRI E - Fr DATR 2 B8 T 73
o BEE LD ER | BEHE » BRERATREFIHMAIATRE - Aefe i@ i EmERIRIRE -

;ﬁ‘%%l N SEE S 4 =X S
e A SEEE T A ML [ R R S
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ERIKIE : From “Finding the right problem”, by V. E. Ramirez, 2002, Asia Pacific Education
Review, 3, p20.
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AR TTERE ] ma THUFRIMETRE ]~ T 3BUERTE ]~ K TR TEEIRE | o 5 1
[ RE e KA > Bk i AN rHIR] - B MR - HE SRR s [T REEE L -
Runco (1994) #8f% » [REZE B E S 2B —H 2 BIE R - Bt & a2
R DR, I RE R (Getzels & Csikszentmihalyi, 1976) o — {4 ETRE 3 (& EL0f - WGk
RE ~ BRI~ SROERLRRIRR G - 2 BfiE T8 e BN REFHIRTRE » &5 RIS A By
[ (ill-defined problems) » A& HPE K RAF » LA ZEGIEMEE R  &E » H1HER
R RAKIEIE » BB S ATTERIE (FEEE > 2009 ¢ Chi & Glaser, 1985; Jaarsveld,
Lachmann, Hamel, & Leeuwen, 2010) ° Hoover I Feldhusen FiT$H I RE#E IR o rE R
AR » F b SR AT & H s R R A B M R @ R IR 32 > v] e R e RE R e &
P BRI ~ FTRERR R E RO AR AIRE T ~ ATER FIAUHE RS ~ HREE ~ BpBRfmafl - E50
Ertmer B2 Slepich MBS 2 » I S AR AR » 15 e ST > IES B EE S
[REE ]~ TEEARTRRN S TRAFR ] ~ e [RCE - i ERERAEEA TR TRAETE
ol R Tk wT# B [RAfR] B2 [ U8 ) RSB st A IR -

[ RE 8 HL 2 T RE AR R A » WA T RER 3 B > BB a A AT E MR - At LU RE
BRI [ RE B R AL T e r] SRR B S M A (Chan, 2001; Jonassen, 2004; Lee & Cho,
2007; Mumford, Reiter-Palmon, & Redmond, 1994; Stepich & Ertmer, 2009) °
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BB BAREEEI T - BRGARS LR R - ERATEN > Bl
BAREARIESSCAER > ARG  RMERER SRR » BEEDREE &
BHEEFE > Fge AR - e H ARG TES 10T (Starko, 2000) © IEAEERHA » S
BRI - B R A R =R AR B TR - AR A ¢ IR
A 2 a2 AAE AR A B A ERFFBIAI#EE (Starko, 2000) ?
BROErs TEER - i DB A RIRA RS ILE 2 ARBE HIE S # R E AR
M2 - SEf—(8 AAERESTHEE A - Anfalfe RIS FEARIRE ( Starko, 2000) © UM EEE
o3RI =81 - f HIAN Rl R R ER R R -

— ~ Bl id RS IR AR - SRS R

Runco (2007) f&t » RIREA] LL@ —fEi7 G 1 H BRI BTG ET - (a8 A8 e B
H » AEFMRETERET o B EE PR TR ERTUEE T - e i H
R C AU S AT R o BRI 2 TR RE S RURHR o B AR B RE R 2 RE ST o
SN R AR — BT AR Y AR R ARE - HRRE G AR B AR S EM R T RE S (ME
75 > 2005) ° Lee B2 Cho (2007) i 52 FH &8 8H » RIERRIGRE R RE 2 B A A= L - Bk =R
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RETEIRAIREHE » S SRR RE S A - B E A BBt MAOR 203 - HIEFRANRY
PRI ] DUE B M BRI RE ¢ M EAS LRI RE TR B - 5 RESLBIG R 22 AR IR B RS R
WAEBNBIRF A RN o R =R B0 R BRI 77 15w 22 A4 1 P RE P 2 B (Runco
& Chand, 1994) ° &4 A BIRE 7T - RIFE A fRREANARE S thlldE: - [RIE > SOE)E2
ARG EF M AR IRE - LR R A ERIUR R - nTRe L EAEr B R IEfE A 5 E
HEEHR (fIEZE > 2002) o Fraf Al g 5 N - s 5 2 RER IR 2
HE o RER R MR O HAEIRE - B @R E R EE T o (SRR B o TR
HTHIRIERRRE -

B8 L SR ERAGERE T ET B FEER - SRR s T
R M RERRE ST o IR R RE S BLRE 18y (82 > HRINEE (M EFF > 2005 ;
Barber, 1981; Lee & Cho, 2007; Runco& Chand, 1994) ° FifLL Starko (2000) 5t » FEAIK)
BN o BCREME R RN o R A S BARERR B EARMEFREER
W - BREIERAE SR HIIRE - MEeIE [ RAFIURIRE ] B0 TR ROVERE] - BfG TEE) (AR
£ » 2009 : Chi & Glaser, 1985) » ilfi & BB A BRAET 25 ~ B PERIFME B CAER A mE
Fr{s P RRR AR » DARRTHER AL FERERS AR /1 (FREF5 ~ MR Y7 ~ PRHZR > 2014) ©

Starko (2007) & LMEARIIE X » 35— (LG EBCERRIIEN - 815 =2 T ERD
ELA: > BB T/ SER M RE SRS - SR LU YRS o BE - (—) EREFRE
A S b B 6 R R RN [E]AURRANRE ST o U R R > B REE A B R I R
(=) ZUATREFR IR - B2 JE BT AR EEEEE 5 (=) BRBANAIEIRE % ; 4. 2
HEELAE BT YRITHNRE ST o BEE FH Ramirez (2002) ISRESS RIS » 1B RPN 8 » %
B ELA: (BT BRUEY > Ham M SkA] (EENER R o WREE BRI R LT
FERTER L » BHERTREIE S HRAEE B H B CRRERE - 1A B R RE S E B e R
FERESIH0BS R - 220 B BLUEHE /7 (2010 0 2011) B3 H - IEMEESE L2 Y » HIR
{2 R BL RS AYBHLS © Colbert ~ Olson BZ Clough (2007) LIHERE R & HIE 2 VE fs A 224
R NS - ek R RGBSR 22 EE G

B ER AR BMG R RN - BET B S B A FR 1 BERIRIR N R 2 A A A
(Starko, 2000) » 3B REAE I A B8 H Al #F o BREAS (2010) HIFEE] » B et ] ¥
Bt RNREE - SO E NIRRT RN - A RES A o7 R B A R HORRE » fEife Ll
BEBERER W R > RN R AR TR > &
G4 FE 2 - SERAERTE ~ B - S0E)TF o (UER R B A i BB AT A A2 R 5
Fr o SEFREEE T UG AR B A LS MR RE IR HRE S R (% ~ TP ~ o
25 52007) °

o~ BhARG G H R AERI R o D A R R R R

TERREBRIE T - BT S En 28 A e TRIRE RS LIRS AR B2 A 3 P B2 1) R B g I 12
FPIERIRE » R A BRI R ARTIRIRE (Brown &Walter, 1990) o KL » B4R e 4 S R REA
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ANEF RN > fE SRS L RIIE 784 » FNTH RN EE i BB f# (Franske,
2009) °

BEEE (2000) 5 H > HREAEBUR LB RN A BAE G IR - AliReE e 24+
BT o EIEFSEE Y (B A > YR HE 7T 0 2004 5 Beerer & Bodzin, 2004; Sandoval &
Daniszewski, 2004) » {f FIF2 [ ECAE (T RE 75 =X - (HE AR ERET H i A GRS BR A B &0
[l ~ Bef 224 SRR AR PR 9T & H RO REBES ~ (R0 52 AR BHRE R ZE HE L E R - LaBanca
(2008) it > REZEILANE — TR AE &R - | AT BIGLE - H LR 2R
ERESR > SHE—IEBIREE - SR = At (F7E% - SR ~ 3 ) BLAFEREIR
(B~ 2000 ~ AT > ATRUES » SR 5 #EREEI - BN )T R E B RE AN E
B FEERRIEL > HERATIRER I E A& -

POHRBULR T 2010) fFFE#EHR » =B A B EIFE (DI RREBHEE) i
PRI R R R - 25 TN ER A UER - RS & B E RGO B FSER o FERRE
B ERTE » e — DI TIRMIM AR ER TS ) - B4R A A TR B ol R AERY B A
JERCGE R LIRS e (ZEIAE ~ HEiRTT > 2011)

MR E# B TR RS R R S B nl A > B A TE RS A [ AT E MR R
SRR RE » —E & BRI RE (40 Beerer & Bodzin, 2004; Chan, 2001; Jonassen, 2004;
Lee & Cho, 2007; Mumford, Reiter-Palmon, & Redmond, 1994; Sandoval & Daniszewski, 2004;
Stepich & Ertmer, 2009) © (KIt » B & 2240E HH ARG S B NRE » 158 2 2R s
FREEEHE » MANE S B ESAERAE E » QIFEMESC 2011) 325 - (EMIHIEIE AT 2 A
RE R RS PEAR > S HRETE AN R B R AR AR R R T B TR BIER ~ ER LR E A
FHBHEIES o [ERF R Aa BB /A I/ Charles Goodyear (23t » [ RIELIFEEEEAAIEY) -
HIREI R MRRE T SREBE B EE R Y A MRS A PR
2006) ©

54t > Perkins (2000) Z8FSZE M M F I TLAE U7 20 » SIS ZEm L a T RE R B4 - 1L
FRERAEE » INE Ba o THRKRER (2002) $ 5] - RIE2FE I - 1R rTREE Mg A A -
FIFEETILE - EREEGTIEE L - AR ERTEEE A (22 » HREHREEE
EITEEREFE o BRALR J7 B E I (2000) HIFEE] - {8 224 B 32 B R RE ~ #R5E
[ RER BB R R R BUER B L L -

=~ (BB AIGE T FHR AR AR T B K

PRI TR ]2 (HTRE B R R B SR - BTSN RIBE RS B ER LIS - ANflie 2 &
FEMIRIREST - TERME E AR -

A B B R B (2005) DUINUERAE R R EEET - B PR I REER T - EEAE(K
J& R g < LB [Hile ] i [HRERAL ] MAREEERZ [HR
PRIEAL ] TR AE D « S PRIIAS R EE Lee B Cho (2007) LUER[BL/NTL A4 £33 RT3 B
A > W@ EER AR e ] & N FIRE FERURS I MERATRE © 875 BLE55 H (2006) #HT -



12 ZREERPEN - BEMEE

/N ER AR R RE R AR R A B AT = 0 SRR R B R R NATH
7 FSEI TR BRI o HE - MR 2003) iR - /NVEAETEHRIEBMEERNEE
o Bz TEM] - T DUk T BE A BUNURIEREE nTgemt D IREE
A FEEE ~ BIEEGRE 3 O - AR LA R RIIRE S -

Chin B Brown (2000) & 737 58 B 5L £2 102 44/ \ AR B2 A 1E W) PH B2 8 SR ) S 42 1
FEF 2SRRI > 24 SRR (R RERE SR 52 - w0 B8 A Ar B 2 SR 22 S
TR 2 — ° Hu B Han (2006) & DL B4R B TSR » ARSI = AR AR ERAIE TR RE
BELZEEA] > TFERAVERE GRIENZIN - IR ORI E T - (AR 7=
B B Hu B AL =B+ —ERE A B R MR A EREARIERE N
RS BFHE R R > B 7/ UESOE BIRIE G T BT FRESEERE > Mk
JECRA G - FRER A ] B BV o A B0 20 B SRR INTRE » (HEEAAOMRMT: > B2 4 v LUE B
ARIRHERRIEE > S FERAMIMIRE -

PREEE BLENEE (2011) LA BIRE AR B 5 > RIRE S LA T B 73 3 B R = B S 7
HAEPRR ~ TRHRIRE ~ FME S I RIRESE U E A N R R AR B - & P B HE B S e I
FPAFEREZE 225 o Chu ~ Chen 2 Lin (2010) DA S RS » KB A SR E
MR > (HAR BT E KR RS IS -

B EAE AR > R RE S I AR B ] 2 — (B R B NI e AR As i
FEHT _F bl AT AN > AEB Py > /N AR 1 RE 2 B B e AR R B e =5t > T R A B AN
RE o B MERIGAEINE BRI RIS R R AR R B -

BEARERIA Bt B4 m @ 8 HHIERE - Teaf BERER T om0 5 (#8824 LIRREE
ARG AFATER RO R REAN A BT M RHT S [ - SR SCRRAR A LIS T AR T
{BALE T H I FIEE 8 & 2 BRAF (Franske, 2009) o FERTEE AL - B 5248 - (¢
FEHE » HATEHS » WA Ertmer B Slepich (2005) fIZUERHER » AIfE THHE ]~ THA
JEHN D~ TRAGR] ~ B TRE ] HORE » S-SRI ERE I B BEIRE - 2R IEETH
REFERAERE — TRAMR) ~ TRE ) ~ T ~ B T ] (IR & sk -

K B o LA R IR AN - LUR I IR E B B Ee » 38 SRR s R th i & i
BRI (FEME > 2006) o [MERS O] LU A RIS 5 $248E FRIESR L2 I
FelktmBh (255 > 2002) o 9% > Hoover B Feldhusen (1994) [ #E#$ B R RE A A
> H R RIS SRR EGAE R o AR E A — B BB a8 - DMEELEER
RIEE S > B R BRI REL -

1B~ &S A AE R BRI RS

[l 8 S LE Pl REL R P S8 B - Al T R R SR e RE S L B B o i



FHEERIERIEBER B R 5T 13

B b FERBUNE —MEARTRH#E ) - IRIBEEETE A (2008) %5 B FH 4 5 %5
BHEEA TN Ra AR BV RS A ERZ Bl TRIE ) ) - d - M
HRRUEH ~ W] ~ T8 TT - JHIESS - FRARES B E S - UH AR - B RE
A BIFERIER T HE R B > AN EEFOBHBI AR T - (2R A R B 83T > (]
TS BRI -

FHELTIE » e BA RAFH) T BB H AT & B2 P A 1B 8e » 2 Rt E |
HETEE5 RHFL (scoring rubrics) » fENTEE AR RFEERE R AL » LU IILLEREA -

QAR B AR R RE BRI > MRUT R (2003) T {HA TRIEERERIEFFN TR - 5
RILAbFZEA: Bl N 3 5 > B Rzl B BRI HIRERE ST - (RIS ER R IR IE 30 ~ ik
B E T~ PRSI TIESE © Chu ~ Chen i Lin (2010) @ E%E1 TR} R EFERM R
1 s R AR R RN /) CRZE 0 ~ B ) » FAlG RF BE (AR 7 A
FRRRHEERRE - [R5 T eE R R — RNy - IR E G - G - B - et
BORSF s RS [RIEZTREENHER | > 32\ E EREE—E NMERAR] & (A
Mt +HE -~ iR E ) - P RS IRE (A S FHBRAR R -

IR B IR 77 (2010 » 2011) 33T [TRMEZRTERRME | > #RELEE 1227 Lee B
Cho (2007) [ FE BAFHEFEVEZE ] (ill-structured task) &2 L E. » 357\ B BE TG IR 2 58
B (s ~ ki) - FEFFE LRl or A TRIZREL ] B [RIEEMERFZEX] &
[RIEEREE R ] =FEX - PREEE BEZE (2011) PEATRIRERPLEE - DIFEREEE - %
OFIREELZS ~ 8@tk ~ GEAIME ~ RS ~ BB Ry E R B th s R S I B A8 » BRI
RIER > AR STARIERRTRE (WIISHCHEL) Bl— H AR E R (B g )
RO BHEETHE -

€ oA mT R - ETTRIERRIERE T - e R (AR5 fetbiaszad & i » iz
A PR BT - A A DIRBRIIE R - FRszed B 5 T - BSOSk I B % s e
k72 BEAZAE IR - FHRIBANRIEEE - AHERHIRVECE ~ fE - AR SRR
[IREHET T (AT -

TEARBUG A TR REE B FF & > ] DIERFH B B 3T & (authentic assessment)
HLIE EFF & (performance assessment) ° Garcia H Pearson (1994) f5 i » BEEF & T HH
B ERBEE R SR - st B akat M EEEIEIREERIRE THIEE L
B HEMAABRIT (FH R > 2001) :

— ~ FUEFFERERYE e B (R B AR RS ~ BORE B A - B HERZ Sl

Ve GO
T EETERE - RGP ERIEE AR AR —EEOK  feE TR S BUIESE - TSk

EAFRANE e 2R ABEREE F - Z7E ERER I RIGHE T » BZiE -
=~ PREFFEARNE - SR RIEIENEC SR T AR RIS GG L) - 3T e

AREEC RIS B Rk B il e 2 B AR > (B DI RIS B B iR 22 5 A T3 E Bod

=g

Bt



14 EPBEAPEN - BEEE

VY ~ BREFFFIIIREYE  SHEHG— R T M HIARYE - DUEAIAICE S LeRe T JHE1E IR
BUKYE > A% 7H—SRERIEEEAL - FRoRRAGRET S A ARG~ PR il
FEREEARAC(HE -

71~ FFEEARRE - RSP BRETERU R ] BERFP B AN TR TRARE
%R o BT ESHREHE B 23 E W EFRNE - ASHRERIERERTT - 3l
ATt THOGEFEELES SR - SR i L R RE R FRAURE /7 (BRSCHE > 2000) ©
B v] = B R S AR AR B P RE R R ) - HIF R A LR EE

SERCRF RIS » $t ¥ HARERIANE - #5FFF s (B » 2003)  EVEFFEHIRE 5

(R 05 1 el o s T A R > B EE ¢ MREE R (paper-and-pencil performance) ~ #E2HI

5% (identification test) ~ #ifi ff{L ZILHIER (structured performance test) ~ BRI (stimulated

performance) 5z LEIRA (work sample) (EZ5#F > 1998 : Gronlund, 1993) °
G b - FERHIEAR — M X EHTIRET) - LA Natats s aalig - R0

S F 75 G S BB TS 45 SR B8 R M > BURFERIVERE - RSS2 RIS

> BUREIRM] ¢ RTAE R - 2R EAMRIZRATR R > Wt DR TS A B R

F RAFHIMEIRE ~ SEE WERRE - sUEEEER - TTH - B S PR ERE R

Bty > {EL R 8 7 SR [ s R SR » il REAR B REL I SE R 03, - Bl &

SR BRI TRUR > (HER RS MRS S FUE M - MAE RAFIRE S BURE - #

FFE R A NEE

=~ &

[FIRE S BUE IR AR IR A AT » TR I AR B RIS B - TRE MR R SRS E A A
T IERER R S 2 - MERRFREREE - RE BRI L » A F I Rek 2] E IEAYJRIA
KRR o TEHAERIER RIS - FIRES I - L NSRS AT nl g > 400
Einstein FJFH#5 ~ Fleming HU75 (35 - MIESH R &g 8% - £2ERI - &
Al RE A SRS ~ BRTEIVLHE (140 - Bl RSN AR - SRR ~ et 8EE
fefiiy T > i AREBETEER) - AR TR ERERIIRET] - BUSHET
IPERA R H TS AR - BB Rtz rh o [ R B2 - SENERTT - R
WAL - BERIERUERR % - SRR S T ERA  AERTRE TR BT AT RE -

FEBEE b [FIRFERC S JURT & > BUiliad i At bR 2SR T A, - i rT B aF
i EERRESEIAIRE S - e T NARREREE - (THAE RBMAAPRE T HaR e
B A0E - R ECRR I RE - SR ' ER T

HENBERERGN S - BAEGE RS R EREE: - Bmraift s 2B dlie = 22
HEFIRERIIRES] - 5H B AT AA IR E -

it Al NSO B BRI XIS R B2 Al B AN B 22 A A - T B AR B £+ HCU-
103-A-04 ° BATSAGH S » (FE ZIEH(ZE A aP e ot A A e I SR A s -



RSB BB R AT 15

%2 SRR

R

THLEE (2000) o FACBELRHE A ARG SR IiE S B« —REECRRHY T o TTEBEE
REMEZ B G HET IR E AR A (NSC 88-2519-5-004-001-C) » &AL+ fifi{ A&
JEA.OCHER o

TE ~ Ji<ede ~ Ehindy (2006) o B/NARTRHEZBER LR RYHE (Z) RIEAE R
PRIE o RRBORPHREE » 230 3-17

f[{&5E (2002) © FERIE B H BUEEEGET B/ N2 s Yy B R RE R - RHELBCE T SE Bl S e 7=
il » 30 34-51 ©

BT~ oG ~ BESE% (2009) o RHERSKHIIIIE o FHEREERE » 437 » 64-67 ©

FHE ~ BHRTT (2010) o B =224 BIERFEVERI R RESE T 2 BF 92 o Sbvii Vi BH KERER
W 41(2) 0 111-148 ©

FHAE ~ YHRTT (2011) o JUFRER A BRI IERIER T RESE (] B R 2 e AU TG 2 (I SR 5T - B
BRBCEMIEELEE R - 61 51-80

P (2005) o FeHTAIRRAERHER R L H A RS o YIELECH > 6(1)43-60 -

TR (2001) o BEANIRGEHER) 22 o0 F S BERMIMITE — DR B D s ] (R il
IR0 o BN HERT AR > mafe -

MGERE (%) (2001) o B EEREERITRL — 28Rk P 5 Ay Ehilg B RE - =0T : Jo5 -

PRI A- (2003) © PHERRIESEELZ B E R XGRS — DAFSe L BU N E R IR 55 0] (COR
W RE 3R ) = [BINT I BRAT R A2 B o

MEF (2005) o B B LR AR F ~ SERIRNE B EREBGE 1. 298 ORI iE 3w
) o BINT e HERT AR ER AR - Sk o

MEF ~ WIRTT ~ MRHZE (2014) o N [FH PR BEER RN AR Y [ A= A7 [ RE B B A 3
SEALSTRERERR > 44(2) 0 1-21 ¢

MEE () (2006) ° E. 1. Schwartz % ° SEBHEFEIHRY EEE (Juice: the creative fuel that drives
world-class inventors) 24l : flgil o

FRESC (2011) © BIEBEELANG IR E — DL [EEHEHE ] Bl - BEERHEPIZE - 100 -
53-74 -

ERASECE (3%) (2008) © AlE /) — B RPLGHBLERE - 2t - O -

AREEIE (2002) © PEECEEEE ~ BRI E S B BRSO B R R HERRZ iE 3w 50 -
NBGRERER » &L -

PESCER (2006) © DABIEVE I RERR R BUEE B3k a T T2 AR R RERE ) - PHRBCEITTEEL
FEIE > 430 26-42

UEIRTT (1998) o (ERMERBERAY SRR - i AR B - JRARHREE AT » 70 210 -



16 SEPEEAPE - BEPE

HEHR 77 (2003) o £R7% 2UBCER Y R 5 [m] R BRI TR BRSe A 2 0 BE o Rl KSR 4 0 15
641-662 °

PR T~ BRUELHR (2000) o {REEERAE T AR RE BLERTE M RE 2 A TEN I IT © PHRBLEE R - 4
253-276 °

HEHRTT ~ FEFRAR (1997) o BRI DU B 38 B i i B 38 R 2 2l < LS
e S AU AR B R - BHERBE T » 5(3) » 347-390

R (2010) © A5G LA EI[E]RE 2 (B 5 fEIRE - EEAE R E R )0 52010 F 6
H 3 H > HUH https://tted.cher.ntnu.edu.tw/?p=254

ZLIREL (2002) © JrE —FERIEREE N ITIRE o FHEHEH.O8E - 15 227-231 ¢

FFER (1999) » F3) mh AR 1€ ) BRI I vh S B Rl RE R HE 11 2 i 9E CRHIIRZ 1813w 50) ©
[T 2SR REE » Z AL -

EE G ~ B R (2005) © RHERRLE BFRESINIRA. — [HRFCIERIRE ] AR o BN ZLAm
HEEBE R > 18(1) » 29-58 ©

FEE (1994) - AETER R - 20 O3 -

BRSZHE (2000) o EVFEF R SELIE N - FHEREHE HTI » 231 0 64-66 ©

PR SCHE (2003) © HARBE A TERHE B tH I 2 B2 U R B R B R & o BUREEES (£
) BARELR ISR R s i (H 77-152) < 2L : BEE -

BRARTR (2008) o KER: FHiase K] HE SR Je FC AN SO R ORI IR L3R S0) © B2
tHERE > Z]t -

BRAARR ~ PRESC (2011) o KRERA: BOH sE IR ROk B H B8 3R A FE RN 2 B (% - FTTHE K
BRAER R 2802) 0 122

SREEE ~ iREEAR ~ 515 (2005) o FIRESEBUFCRET o OBERHE » 28(4) » 941-943 ©

PREEE ~ B0 (2011) ° [FIRE S BLERE FRNE B B o iU ERR TR 5T - (LOBRERERRT » 31(4) >
332-337 °

G (2006) o FEERTE BRI AR AR PR R AR AL iR LR
WHETL (FER) > FRBEEBEEAREK (H91-
FREE L

TREE R (2006) © [AIESCPGEEE © BN 2 550 24 -

ZEH (2002) o s BANE RUHK R ——R/ NEAE IR RS 2K & o B fE »
79 » 32-47 °

EEE ~ AR - MREETT ~ RERAL - AEARAE - BT (2008) o« BEEEHE A EA UGE
Pk ——DBIHAIE A B OFE R - 24 (ER) > WEREENRSA « S
AilE (BBAE) » H 147-194 » &b - ZEf#E A -

FBTE (B%) (2007) » AIFEL.OEEE o 20 =i -

BIHE (2000) o YyBRERIR R 5% Bl L ] RE R 2 (B ST o BN ST i X SR 2 E T
FEATE TEmC » ARHIR - &L -

FIBLERE RN - SRS E T BEH RN
02) o ZH : BN EPHEHAE



FHEERIERIEHBER T B R 5T 17

BIEEE (2009) © FEALOBREE—PREmBLEH] - 2]t : TiF -

I (1998) - E{FFFRIET - HEEETHREL - BAEZERHELTZE > 20 0 1-4 -

ATFI I ~ HEHRTT (2004) o BN RPEEPEITE B ERIE G T I B AR Z ([ ZEH5E - BiK
BB : PHERSEE > 49(2)  61-86 ©

AR (GF) (2007) o E LIS\ o] SERTE ~ Rl o =4t af

HEE ~ BT~ AR ZE (2007) o BOMEER A BOER B2 A BIE MR R RE SR HIBE ST RSB SE
HOBEWISE » 200 > 37-42 ©

BRARNE (2004) o figp R E I B BER BB 3 VR R RS T B 9E (RHIRR
2IEEERSC) o BN ST &L -

FRF5H -~ 175 H (2006) o BFEEGEEREE A B N NRHE R PR ERRREE 1. ZIHIE - S RER:
HUTWE7e544 > 40(1) » 47-68

= BRIy

Artley, N. L., Van, Horn, R., Friedrich, D. D., & Carroll, J. L. (1980). The relationship between
problem finding, creativity and cognitive style. Creative Child and Adult Quarterly, 5, 20-26.

Barber, L. J. (1981). Children’s problem finding and creative responses in and between reading
and art. Unpublished master’s thesis, University of British Columbia, Vancouver, Canada.

Beerer, K., & Bodzin, A. M. (2004). Promoting inquiry-based science instruction: The
validation of the science teacher inquiry rubric. Paper presented at the 2004 Association
for the Education of Teachers of Science Annual Meeting, Nashville, TN, January 8-11.
Retrieved from http://www .lehigh.edu/~amb4/stir/aets2004.pdf

Brown, S., & Walter, M. (1990). The art of problem posing (2nd ed.). Hillsdale, NJ: Lawrence
Erlbaum Associates.

Chan, D. W. (2001). Dimensionality and correlates of problem solving: the use of the problem
solving inventory in the Chinese context. Behavior Research and Therapy, 39, 859-875.

Chi, M.T.H., & Glaser, R. (1985). Problem-solving ability, In R. J. Sternberg (Eds.), Human
ability: An information-processing approach. New York, NY: W. H. Freeman and
Company.

Chin, C., & Brown, D. E. (2000). Learning in science: A comparison of deep and surface
approaches. Journal of Research in Science Teaching, 37(2), 109-138.

Chu, T. L., Chen, P. L., & Lin W. W. (2010, December). How to find good scientific problems?
Construction of instruments for scientific problem findings. Paper presented at the Asian

Conference on Education (ACE 20010) held on the Ramada Hotel, Osaka, Japan.



18 EEMBE AP - BEP R

Colbert, J. T., Olson, J. K., & Clough, M. P. (2007). Using the web to encourage student-
generated questions in large-format introductory biology classes. CBE Life Sciences
Education, 6, 42-48.

Dillon, J.T. (1982). Problem finding and solving. The Journal of Creative Behavior, 16, 97-111.

Ertmer, P A., & Stepich, D. A. (2005). Instructional design expertise: How will we know it when
we see it? Educational Technology, 45(6), 38-43.

Franske, B. J. (2009). Engineering problem finding in high school students. Unpublished doctor
dissertation, The University of Minnesota, San Francisco, CA.

Garcia, G. & Pearson, D. (1994). Assessment and diversity. Review of Research in Education,
20, 337-391.

Getzels, J. W., & Csikszentmihalyi, M. (1976). The creative vision. New York, NY: Wiley.

Gronlund, N. E. (1993). How to make achievement tests and measurements. Needham Heights,
MA: Allyn and Bacon.

Hoover, S. M. & Feldhusen, J. F. (1994). Scientific problem solving and problem finding:
A theoretical model. In M. A. Runco (Ed.), Problem Finding, Problem Solving, and
Creativity. (p.201-219). Norwood, NJ: Ablex.

Hu, W. P., & Han, Q. (2006). A developmental study of creative scientific problem finding in
elementary students. Psychological Science, 29, 944-946.

Hu, W., Shi, Q. Z., Han, Q., Wang, X., & Adey, P. (2010). Creative scientific problem finding
and its developmental trend. Creativity Research Journal, 22(1), 46-52.

Jaarsveld, S., Lachmann, T., Hamel, R., & Leeuwen, C. (2010). Solving and creating raven
progressive matrices: Reasoning in well- and ill-defined problem spaces. Creativity
Research Journal, 22(3), 304-319.

Jay, E. S. & Perkins, D. N. (1997). Problem finding: The search for mechanism. In M.A. Runco
(Ed.) the creativity research handbook (pp. 257-293). Cresskill, NJ: Hampton.

Jonassen, D. H. (2004). Learning to solve problems: An instructional design guide. San
Francisco: Wiley & Sons.

LaBanca, F. (2008). Impact of problem finding on the quality of authentic open inquiry science
research projects. Unpublished doctoral dissertation, Western Connecticut State University,
WC.

Lai, L. M. H. & Grgnhaug, K. (1994). Managerial problem finding: conceptual issues and
research findings. The Scandinavian Journal of Management, 10(1), 1-15.

Lee, H. & Cho, Y. (2007). Factors affecting problem finding depending on degree of structure of
problem situation. Journal of Educational Research, 101(2), 113-124.

Lubart, T. I. (2003). Psychologie de la créativité. Paris: Armand Colin.



FHEARERIEBER T B R 2 IR 19

Mumford, M., Reiter-Palmon, R., & Redmond, M. (1994). Problem Construction. In M. Runco
(Ed.) Problem finding, problem solving and creativity. Norwood, NJ: Ablex Publishing
Corporation.

Paletz, S. B. F., & Peng, K. (2009). Problem finding and contradiction: Examining the
relationship between naive dialectical thinking, ethnicity, and creativity. Creativity
Research Journal, 21(2-3), 139-151.

Perkins, D. (2000). Archimedes’ Bathtub: The art and logic of breakthrough thinking. New York,
NY: W.W. Norton & Company.

Pryzwansky, W. B. (1989). Some further thoughts about the problem-finding challenge of
consultation. Professional School Psychology, 4(1), 37-40.

Ramirez, V. E. (2002). Finding the right problem. Asia Pacific Education Review, 3(1), 18-23.

Runco, M. A. (1994). Problem finding, problem solving, and creativity. Norwood, NJ: Ablex.

Runco, M. A. (2007). Creativity theories and themes: Research, development, and practice.
Oxford, UK: Elsevier Academic.

Runco, M. A., & Chand, 1. (1994). Problem finding, evaluative thinking, and creativity. In M. A.
Runco (Ed.), Problem finding, problem solving, and creativity (pp. 40-76). Norwood, NJ:
Ablex.

Runco, M.A., Chand, 1.(1994). Conclusions concerning problem finding, problem solving, and
creativity. In: Runco, M.A. (Ed.), Problem Finding, Problem Solving, and Creativity (pp.
217-290). Norwood, NJ: Ablex.

Sandoval, W. A., & Daniszewski, K. (2004). Mapping trade-offs in teachers” integration of
technology-supported inquiry in high school science classes. Journal of Science Education
and Technology, 13(2), 161-178.

Starko, A. J. (2000). Finding the problem finders: Problem finding and the identification and
development of talent. In R.C. Friedman, & B.M. Shore (eds.), Talents unfolding: Cognition
and development (pp. 233-249). Washington, DC: American Psychological Association.

Starko, A. J. (2007). Teaching problem finding to elementary students: views from the trenches.
In B. M. Shore, M. W. Aulls, & M. A. B. Delcourt (Eds.), Inquiry in education volume II:
Overcoming barriers to successful implementation. Mahwah, NJ: Erlbaum.

Stepich, D. A., & Ertmer, P. A. (2009). Teaching instructional design expertise: Strategies to
support students’ problem-finding skills. Cognition and Learning, 7, 147-170.

Watkins, B. T. (1992). Teaching students to think like scientists: Software enables experiments to

be conducted that would be impossible in a laboratory.



SrPEE KA - WEREOH 21
2016 £F > 30(2) > 21-43

RS T WG 2 B PR (S RIS 80 2 4 €~
ek 6 > B o R AL S
Are You Tired? Empirical Analysis of the Relationships between Role

Stress, Social Support and Well-being of Junior High School Teachers
Serving as Administrative Staff in Taiwan

P B >
Chun-Chi Chou Chia-Cheng Chen

(WefFHEA 1058 He H : B<ZHE 1054 10 A 3 H)

i =

AR S AERRET I PR AN RIS RS 2Rl 2 G RS ~ ik Sp B s R Z B AR » ST
IR LU T UL Z B P 2R R 2R - R4S - BlmaR AT ~ ZmFReiR - B s
Je BUTEHR » SHIERS 647 (3 H R

KRR DL I 7 S8 BT ~ SRS R TR BLE D % STl R 5 T 0T - 4G
REUR - MAFERSEES IS ERE 2R K DS RS E AT A R
IR » EAEELEEH AN A G S o L9 - IR A B R - B iR ) Bt
G SRR A R T B SR -

7 EE I - IRHBE R LR TBO IR EALEERE - MR SR AR
BS20T F CE S DRSS 7R 5 B - ST 2 B O BT R B SE R B IR S -

[pRSGR + B SRAEATE - @B SR - SE R

*B LM KSR A LB AR ALEE (GATAEE)



22 EPEHERPE N - BEIREJH

Abstract

This study explores the correlations between role stress, social support and the well-being
of junior high school teachers serving as administrative staff. The study used questionnaires
and 647 effective samples were received from junior high school teachers in northern Taiwan
as participants. These had been distributed to staff working in the joint positions of teacher and
director, teacher and section chief, teacher and mentor, and full-time teachers.

The data were collected and analyzed by one-way ANOVA, Pearson product- moment
correlation and multiple stepwise regression analysis. The results show that all the variables’
current situation was above average, there was significant difference in different background
variables and there were significant correlations and powerful.

The results provide some empirical evidence for the use of educational authorities. Thus
when they arrange administrative work for teachers, the results can be helpful to reduce teachers’
role stress and promote their well-being, thereby achieving a more complete state of physical and

mental well-being and outside balance.

Key words: Junior High School Teachers, Administrative Teachers, Role Stress, Social Support,
Well-Being.
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