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: There have been academic and teaching endeavors in

transforming traditional instruction into more creative and
inquiry-based learning for engineering education. However,
be it problem-based learning (PBL), case study, or creative
instruction strategies, practitioners tend to form engineer
students in group. During the collaborative learning, power
and self concept would play a role in putting individual
students in stress, and further affect students’ learning
achievements especially for female students. From a
Feminist education view, this unbalance exit in this male-
interest dominated education setting. Female engineer
students usually accept the way their counter parts think
and practice and female students learning needs, then,
often been ignored. The results of this study confirms the
positive sides of PBL instructional strategies for students
to establish a meaningful learning, however, lack of order
and harmony would increase the stress level of female
students ; even if female students were in the status of
leader, the main ideas were often come from male students.

: PBL, Engineering Education, Feminist Education



PRI S IEE ] 15 B4R
(O ¢ e /MF 2FL)

FRELAZANHEBAR P RERCAIBRT e ? L1 fefF2 B
:E{:;J/Em Plb‘ﬁﬁlﬁ-?fg ‘5 ,“ & 5 é‘T}D W

=

'I

vhasclRNATE DFeA
% %% 1 MOST104—2629—S—007—001—MY2
REFHHF: 20015 &£ 8% 1 p3 2018& 7% 31 P

HEAWHEE A% Q2 FEA SR PEAPRPY 9
SE TR _TUHP U

e IETE -
FERFEAR CHED

5

?J-ilﬁﬁﬁié;%ﬁ% sk s'g-r;q TREEL 0 & £ 1
D#ﬁf‘?ﬁ]ﬁr’m-ﬁ’ﬁf‘pi'uﬁﬂ%
RI% g s WHR 2

PP RARE g2t 5N
1. B35
O£ g3 %73 ET503 2 * 2B A
Oz $ I8 d e rEma (- cW- 207 2R 43
Z'Fﬂ‘pi‘J ’gr'»?-g"‘ﬂi‘#ﬁ'l NEFF2ZFR Bz (5
3.T4+4p4 | AZ2gwriE sy W7 OL GEsI B #
ZHE, A|MALER R RIFEIHE)

¢ F 3 K 108& 7 % 31 p



-~

IRKTITEREFEF AR B RGE N RS (e E Y B2
£IFT03E Wk (Dym, Agogino, Eris, Frey, Leifer, 2005) - #&#nm§2 3
P2 BV AR AR E B (Jin & Jin, 2011) o H P a4~ AIFT
g 4~ RAEfRA G A R R L AFFMIIPER - Ra o T A REF S

Ak EE D A mEIRNEEY ?{?(Problem based Learning » PBL) » # % %
?(case study) - %P PERERIFOL S NEFREIERY o 2 AR e F
BY 2R84 LF T2 8V HIT S8 Y Y BuhiEs R AR
g+ wlI}%J?”—’ﬁZ R?m@*‘ vigm FEEY 23x(Chu, 2014) - w43 H%k
’s?}i‘-)ﬁj\ » 1 ARH T B ;fulﬁ_v;-aff'”ﬂ"“'&]“* BERT AL Lok s
(Beddoes, 2014) v % ﬂtrﬂf}q%ﬁ ZE U HEAE LY s s (FEAN L EFA R
W ¥ 0 RGN e 4 ) 8 (Cronin & Roger, 1999) @ itk en& ¥ B i
T A M fRfEibnre BRI T M Y 2 L E 3N LB Y R T R
G AN SRR A Rl E

AREEZERFKERB 218K T 1 8 k(A F1 w0
1A MR EEERFE R - BARTI AR T KENS > p 2014 & 12 7 A=
zr o PEBTI LA LN AREF o HY PBLFTEVY M E FEEZ G E

EEINEESE 18- Sulbe ’iﬁﬁw—? ARpE o A o T R A ARRE AR
PR WEFELL LIV REIRF R AT AR LIRS DFERS
EHIAEEYH - - J@Ri%fu ARV FRERREHE 2 TRV B
Ly e ehe 2 3R AMAE ST 4@% B 20 2 Bulehl (»2ufk o sa AFE
TFE el TR FiRd ATy > aikakE % PBLOREHe™ -
HAMHIREY ’fq"m§ YZzR o 2agBN{FEE 5k EaN o

1B BBE kR %5 % IDEAGCOE
A B2 BE k7 KT FA2K 3 IDEAGCOE] f§ it 4o ¢
IDEA@COE (Interdisciplinary Dialectical Enquiry in Authentic and
@ffect-Cultivating cOurses of Engineering) > # mezigd 5 ~ 2 ¥4 %%
f‘iéﬁ SE¥RPHRod ARIERE FERRIBFEAHE B R mEA
i+ 2 ;txa?;;ilg BRI E LA HARE B 2 AR KE Ao

ol g T Ald 4 —1 Freagh+ (IDEAGCOE) @ 2 &L i
2.0 AR EAR Y B T BAR B AREME R 4845 2 — IDEA@COE 1 B4 )& 240 Jaat
4B RO 2 2R (103-2511-5-007-006-MY3) | 2 gk P4 2 ¥ 53t
Foo L HRGAEN FEREFEEF IS AL > UGPSR
Per itz L@ EIRBEE LA L LA RE LA IS ST R
NN A ﬁ’WFQ%Fﬁﬁﬁo?Q%&mﬁﬁ@%m%’@K%Q?
PHLEFL S PHATTEYERE R o BFEREFRISNEG A KR
A RERRE TR AR ’L(” SR R REREES E)RLAR



[DEAa #-3%¢ Interdisciplinary, Dialectics, Engquiry,
Authenticity, affect I B3R F chiFghitie & » p haFE A 1 Fmp
AP MR AFAAIAFIERAN S PRI A £ (- )BAARRE
Fg e & iv8 ¥ (Interdisciplinary) > EE 24 teo 1 2R 3PFF { FE D
E¥amd TR LEAT ) (2 )aErdiz(Dialectics) @ EE 4 gt R %\ﬂ\
Lifedk > AL RBRRBELAMTANEAT PG L7 p APR o X
Y iwwBFEEIRILL (Z2)HFL > 28H57(Enquiry) » FE2RELILL

SHEITTILE IR B RAR AL 2 YR B R Raclar ?ﬁwféé
LE R (2)EF 28 Y (Authenticity) » ’iﬁ 4 :fz&ﬁm DIRED bR
%?ﬁiﬂ’jﬂwiwﬁﬁéﬁﬁﬁ*iﬁﬁiﬂh s (T4l 4%%
(affect) » FTe+F 245 fl4lE 4 FEHI v R »kvﬁvgk& FiLFLER

TLHFFE L AREL R PREA o
e itk > IDEAGCOE 8 58 5 Ry v Al 4 2 B * 2 > # 4 -
TR AR RSB EE LR REREF I I K2
g@ﬁ§’4”4WIﬂJé&Ei”¢‘ﬁ%ﬁ& ARSI REE
LU R TRV Y RESHBEN I EFS AP Y 1 Fiide
PF o i p AT lﬁsﬁ IP‘-";R?}F%RA’? 7k o pAVRMAIZRAEF RE F AT
f2 o F FRHENCHHEN > UE AL AR EDIR O B4 A o pE
B X N :'K%E* BF B PIE £ B AR AR > R
PFen® k> B- W HRAEIBEEDBR R R ~IFANMNE RBA o3 2
I E ARG AR WA FATR (AR B A R L EER (2
- IR )R Rz IR AR R 2 R e 4 AR e 4 5 H
2 20 BB (ot ALk aiE L S dialectical thinking; 3 % &Rt 38
o gy
(inquiry—based learning/problem-based learning)ﬁ’ X0 KE
¥ KH 2 project-based learning; 1 ¥ 1 42 4 g & 47
é‘f?/z) o B4 AT 7 g ,&%’,pﬁvmﬂ”sﬁi? PRI RS R N
= p A E(self-directed) & ¥ erivg > § p 2 L4 bRk § AR FIL
e s L EAEA hafes A o

2. 3 B

P2 JRERY o AENERPREF P 07 TR F S SRR
Boom%imed 22 g EoriaE 0 AV E AR @R AN A BB
LREY AL EFERPAERTLETRY P AT AL SEY A G f
Bz HBRFREL R ﬁWﬁﬁﬂawiuiﬁﬂésvﬂ%ﬂoL%ﬂiﬁ
vl FIRFRERGFALLYI S Ea ARl AR T RE A 2RT Y F
SRBEEL c AP LR BY I RERPEL > 2 LT HREFTHRR
FoRBRLRMETEAITRFENHEEY 0 i b HiBE R



2O FREN TR REEY FF FORE R o AR E e

N PN L] HAESRE N mh
IR (A E R ) AR (A B R )
SREE | kM TR S 4
| khrmmzsnegg |V TREHER
BEEROE: &3
|| koM febix a2 A TREE A
|| kMG RN S
Bz ~ % % HE
RS A
1. 1%k~
{'@"""ﬁ" X B Froyd F A NG - BrERIBRYT T (= TIHELRF
oo RBTHN -REBFDHFEE SR PE I ek T @ R (ABET) 0 g ¥

FIRFEVNRE T IAAR T FARLATEIERULE IR T T 'H_m?'ﬂ 6 &%z
B %3 ppnbrL s P & 35—%1? AEG ME Y EL 0 s RREEY S
MM EFFEAPEY 5 B 7}“{3‘ B A1 423 2+ (Dym, Agogino,
Eris, Frey, Leifer, 2005) ; wgt/-gIA7 > A1 M2 K ehle > 1KY §
He WERARL AR Y AL 0 R 2 { S AIRATME LB 2R 4 andviin 2
FY AR e RITEY G CHFLFV S AWORFHES S BT E RS
TR FEPRRB I AKT BRAWT G 20E B ASIAN L LEY
RIFF LMD $= 0w 0 T ARERARaFY g2 5 (Froyd,
Wankat, Smith, 2012) o B3 A&7 cni it » AP 1 2% % i B
Hod REET - AAHAFFE 1424 F&‘.? TR ﬂ*uﬂa?@i ¥4 A kG B
RIFTENR T AR ~ P e R 1 A2 F 4 DL A ek s AR PRERS 2 Y
0 1 EEREF ALFREUE ‘s&«‘r?[v‘“‘]?\é?ﬁm‘i e & AAH -

TR IERTZIAFTT A LAY BHETAKEINAGS 3R
B2(Jin & Jin, 2011) o vt 4efr & enflfide B 8 % & 73+ % (National
Programme on Technology Enhanced Learning, NPTEL)#»{— BEE e RF
bl o HFFIERT FE C RERINE RERFTKXZEHLFEFEY RS- &



TERIFT RSN TR R EPHRAFY OFPALERY 4 HFEFF
% (Bhattacharya, 2008) o y* ¢t » R AEfZA-chicE > N0 ¥ g 15 4 b
# 2l 4 (Masek & Yamin, 2012; Pan & Allison, 2011) -
Lﬁbﬁ‘%‘iﬁ%iié P G R AT > F I AR EPHE ki
Hpfeolp? BRBEHF 2R H78 0 (Abersek & Abersek, 2010; Ortiz-
Marcos, Uruburu, Ortiz, & Caro, 2012) - % dp i » T A2fF et iy 4 $44
AE T A FARFTMZBE R 1 T~ § % hF B (Montgomery,
2009) > e pF > X 4 arzkit 2 £ A ?i%l Fp 8L s @ 30 BAER S
BT o e FE 1A ARER TRARYE SRS LuD
T i@ kg 4 enE £ (Khadria, 2001) 0 #3572 ARE A eh i A v 4 Uz
B~ it 5t 4 (Jesiek, Shen, & Haller, 2012) -~ % % it 4 (Montgomery, 2009)
A ‘}i%é' it # (Abersek & Abersek, 2010) - ¥ % < ¥~ ﬁ TRk AT R N K
F&rehgdp? o 4oglid 4 33" (Strand, 2011) » 25 4 72 2 BALfR A5 4
l—"ﬁﬁr&/\ (Masek & Yamin, 2012; Pan & Allison, 2011) o # F e 73> K E
A s AL A BAF LR - HBE lﬁiémfﬁiﬁ%‘—;s; 41
2AEGE o) BRI ARE A N IREE S Y v d 2 R X R F (Leung
et al., 2008) BMIFE V¥ HE: FHIZIA s F1 /L KX 3 RALEFY &
e sk (Law et al., 2009) @ Faf 3 2 B3 8 1 F mor 1 2418 g 2
¥ % (Bhattacharya, 2008; Ibrahim, 2002)
BERTRFZRBEME REHLFTORE - BPHERLI B B LT
#H L1375 98 3 (Borrego, Froyd, & Hall, 2010)4p &) & & 58 37840 % ¥
FRAREHF NI NEET AR ABEYOREIN o £ PBL, #1758V
O REHEFYARHEE RBEY R AT VLI E KT v
MAcF KPP d I g ARG H1ARED PRTEL T A 2AE TR
IRIRAE
I ARFT ¢ ok RAR
S A M ARE AL AEE R - st 7 AL AR TS (Beddoes, 2012;
Cronin & Roger, 1999). Kacey Beddoes *tiT# k@4 1 -8 1 fekv ¥ *
MARTET o BEFET S FRPHILE neta analysis iR S ﬂ‘ 33T
20 & R g T P ATAA L AR b BAPRRAL 0 dp 0 SR e F R 0
SRR E R L P 1Rk Earik s 2 iU s 2 ﬁﬁ'fra 1 ARRK T
ALl F A AR 2R B R B BT 142
B M RMEOFRE T v U S B EOY A A A AR
RA i fhe s SRR I fROY 4 T R HE P T ?ﬁ’c(Beddoes
2012, 2014; Beddoes & Borrego, 2011) -
A AR IRRY O DAN LRSI RFEY R FiR
MEBY IR - BAEIRATEEIHEPRNFUEEYRE - BB
FE PR TR FAL o FR 0 S RO KT BT L (R ik



g ¢ IARHT EARY HEA L R 0 BRARERARE R SR T
imﬁﬁowﬁﬁﬁﬁ?lﬁﬁmm%%Fuﬁ4@%%?&%&&@&
(Riley, Pawley, Tucher, & Catalano, 2009) - Du(2006) &2 % <« B aw= 7 4
W7 e 28 4 4 PBL 12 F ﬁﬁ“&#ﬂm%mammimﬁﬂﬁﬁ

’ ﬁiiiﬁ-’t"%*ﬁﬂ%%@)i% LEErE- k-2 FlF o I AENEY BF £ R i
¢ oA I Hiimafer ity Y o §RAEL LT ?”’? B AR, 1”%;?
R 1 AR TP EAEL A A FHT ARG FE
3. *MHiskTE

Hooks (1989) %z Mav i ff 2 #r ¥ Baren= 2 {obom » #A M1 Kok
o PR ERY EROMS o NG '3'3751‘%_‘ R R AT E A BATS E B
I 2o

B OFEHE T S Y A L L AR “E%@’*€ﬁ¢¥“ﬁﬁ
rﬂﬁ,@f/“V”(PFﬁFllj\ Iﬁ{ﬂk%\—ﬂmrr-&]z g B ;mr};l,\_, ,aQIL :‘Lﬁé
B AR N E A M A jpe“&rﬁ.ﬁ"ripf;t“ﬁ'fﬁ"&m J.‘r"fr' BN, a4

4 & %7 % (Feminist Pedagogy)  * i &% v Eeh@de > Ry s 3z @
St i AN E 2 T2 S R wW@(@%w’%8m’*Mﬁ%ﬁ?
ForMocchn LA MR EY F R 5 A RAehand R I 0 A
2HED LG AR ARPRE T A LR nE Y o A AR R
KT BEFLAgEd LB L BB E  f REF L ok e a b
ap—@;ﬁﬁﬁgueufﬁﬁ%éwﬂ’%ﬁéf¢ﬁhﬁ’&ﬁiéﬁiw
BEDEY > FEp~ M Ui (empowerment)£? B 48 & @ik onp 45 > &
L AR R o R BARTEEER R AT

3.1. # &

L H I PGk iR £ A BETFBE P4 s s
BOER  PRESAE BB A R € ‘*ﬁéwﬁraiﬁc Wit E o RIR
R DRREEKR P A 3 2 el g B PR C R SRR g 0 @ - vk
Ak g B (2 F2 > A 89)e Flp > FHE—I L7 FREGL D AR
Fori oo midfe NEFECEPFp N RS GF A FFD-
PR EN RS Fha A T o Ir A FRRANT § o FHEALB
Mt P EY ity B nAalio FEIRFp AL ET AL A2
@it o o LR U A L 2 hEE o @ B T HR ¢
#Fend § oo g By FOp A s ea ¥ Tp Ao
3.2. &g HE g ¥ S

Clinchy (1996) 4p 1 - i o3t & 4 Brsisuarangd &) > a2t g 3 iuir 5

1
(.

=) ‘ﬁ:-iy

ETRE AN E B PR EE RN B i p;\;&fr‘f* PE%?A\%E;\;&J‘\?
L/i@’ +%~g ,L»Wfr—%%ﬁix& Nz Fm'nu'%gl—}“’hém; 2> H FMFE TBE R
2 14

ARAEE IR EARY o R AR EREPNDER S ;_v;g;w A ;Eé%f ol
iﬂoﬁ?i’&éﬁ%ﬁ%%ﬂ%@fP’%%A&mﬁ%ﬁﬁﬂ’%ﬁm

}j;%!—ﬂjg_z_ﬁl_ l;v_;]? 33—‘;{")";] £ 3 5@@ mpwr‘_—-»tagfas *3‘;@ M Ki [N



Phrmigd QBN h TRELFYFR > B8 P g2 F§ Fp 7
FIFEHE  EA ik Y A oA
3.3, F gz
i Freire (1970) et 2T HFRBF ¢ > %A L2 T E2 57 AR
BB Y Emm L A PR E L i kT 20 ARk hE B R o
Ao AP RET FOBE Ry BARET SRR LN T S
ﬁ?’wikﬁwﬁmwwﬁ+i D RS o AP EE o JR BN L ATELEE
FoERG - AR EY g MEARATFLEL A2 Fol e A4
h¢ s (conversation) S vt E & 7 o A M1 BRTEFRAM
BT L PR pRAER TP ERFE R LS (Belenky, 1986) » %t
SR C TSN B L PR P W - S S
LEN X lFa‘%’ﬁm—aﬁ VHBEHEY s A BER - dopt AR A 7 FALE R
BROFY FENAT L LSPEDEYERY AR RFLG LR DL HES A
ﬂg%@uﬁﬁ—ﬁ?%ﬁﬂgﬁﬁﬁo
4. IDEA@COE # & #5824 i R &7 § ¥
A7 5 IDEACCOE HRE B H1 Bk kR LKL L df ENE KEF
@%’@“ﬁ%vﬁf&§®4’*ﬁﬁmﬁﬁ$ﬂ’%P B H PR L
BEREY A4 s EEEN KT 2 PBL BEARHAIRTE Al e 7 JIet o
ﬁﬁﬂ{@ﬁ%éﬁﬁ”** ST R AT S (- Y ERNENE O
EIF O BT FLEFRE P I DRF 2 LF L% A Zx5TF
AT AR Y AR F R AR R L R R e AP R AT R
FEREMEPBLORE N AFERFFRET L2 AR BY LTy
Muig o

EL A AN AR HRERT Y A RT R NE LR REBFLE S
Sk o ¢ R GUE RO L B ESREML TN DY F

w & ETHEARE P TR DR G A i E £ (Hui, Fok, & Bond,
2009) » SHAFA RGP L BT A A LR KPR o FRELL

+ 7n % 3] #&*2(Chang & Chiou, 2014). & &8 iéﬁ?“"\%iﬁﬂ:ﬂft‘%gm»;‘i
A BRSO FH BT TR AP 0 AR TR o BT

oL R REAIRS DT RFY 204 S FRELY P HRLYTER
#s3 ol (Piaw, 2014) o w2 BFenQ SR U2 BV LR 42 mawT g @
&3 7 A4 dE 3t 0 4 Kousoulas & Mega (2008) > Kim & Micheal (1995)%
dpdvibml g e st 2 Al L oM & 5 Chief & Shallcross (1992)3% 3
% e w] %‘f”‘ﬁ ’L‘,_.z,*’ 2 ”ﬁ FRed R e R TR R AR
S 1% £lig 4+ a4 B (Robert & Karren, 1995; Pearson, 1991; Sanford,
1983; Katiyar & Jarial, 1983).

PBL 2 - fad #fr e SHMBIFL P i d Rk > GRS 2 SR LI
aFF 1KY Y o PBLREfiRH® > 2 i 36 SHERIFE F L



(Alghasham, 2012). & R EE» FREDER > 6 > oL R 22 FFF
BEIERI Rt o FAIERSE2HPBL OB ART F 2 (4l G
(Golighty & Muniz, 2013; Liu, 2004) >PBLen® ¥ 5@ 4 4 ] P
L4 FEILERp A u;i%j,'?u?ggmgn—»‘\iﬁ {72%;,3‘;3307‘1:—?157‘1-
WEME APBLE Y REY 28 Y L am  (Liu, 2004) > ez HE P j £
%(Alghasham 2012; Mopfu et al., 1998) - PBL ot & ¥ % + » 2 2 H <
LR Ap N PBLFE 2 S A g HPFFY SR EROPF BHT P
m?:‘.iﬁ*?ﬁ? i & € 7 % 5(Sahin & Yorek, 2009) o # PBL th3c & #7i &
stk F 4 P BIeRS gl E e PRIV ER —‘"Kil::# TR RS

i o

%‘mLé‘

¥ PBL 2 B kedeh ~ Fard T~ A A 2 SRR A o 0]
EANEE o ¢ EFRF ARG Sk o KA [ el AARER R
ME[E A ol PR IR o Blde o RRfoM BSR4 5 S e D E 5
P LT 0 AR E - nle > AR AN TP Bl
PR - BAE At TEAARE > §ARE L 4 FE
(Myaskovsky, Unikel, & Dew, 2005) iz 773 %+ 514 7 B Fx %4 (group
faultlines)s =3 » P 1 22 P F F s e pPu ~ A%~ L3534 %
FoERFER AR A BEFRIIE A SBp T2 L Fad T
o AHEAFEAEFTAE L g FHB Y o A MRS g iE Mzggg\
B o1 (T2 (Fenwick & Derrick, 2001) & 4+ 8 F € #

75 0 vER- R e

éﬂigﬁﬁ%ﬁéiﬁéﬁ

7%

RO Ty A - TR g AR FEL S
I R s F L R RRG 2 AL AR - T - R

")

F% il R S ?I’fmﬂ%—?s?\;{ M1 ﬁi%?‘é‘n_‘ 1 1%“,‘:%: ﬁfﬁ%‘,‘_ ‘éﬁc?f.{.@—
HIEC AL RS AP AP LR LA EAEIFRA - & L w g

4

2. 1N

IEBRAFTHE LRSS AR FRE o AT e £ AR E KR

AEGFT o FAL IERMNI04FER P EPA(2015 & 9 7 ) BB RiTie
218y B4y T1ieEh- o t%ﬁcﬁixaﬁzﬂ AFEFE O TGS
B R B RS BIARH R L o AR S AR F
EA o)/ SIS A 0 R A 2 %iﬁljr‘é;,u.sa%&J’ ML EI s
AREA N AFEY TARER- | F 5 BN AL 1 mae o R
FPEAEY 1RAPE L (doit 1 ~H 4 5 ) o @ Gt 1 B
KAt g ek k o 2% AThRE R RE 0 bldocid f Rk ) onr



ZH RS Fas oz E‘lilﬁ%%ﬁﬁﬁw&’ﬁﬁiﬁﬁ—%%%ﬁ

’ﬁ @]FZ&@ ifE‘J‘z A4 é —Egji E’—,——]H &g_b'?ik%;ll o

1AL R AR Bt E 4T

FREH: 1 RAIARBE CELERN)

ARBaEE L] F LhEE

PeARR
FRARE S RTINS N S NS

m
P AR g B t‘,u{,}?vgﬂgﬁﬁj—g) 'uﬁ%m;]%*iﬂ,u&i%{\‘fr fs A 3 @] [}
O 4 L A S (2 22) 8
‘E’_f%’:{é‘_ \4 j\/;f)’—ﬁﬁ aﬁ’q;;i—ﬁ: ,g,\\o?%(fit’ ;L,—/T‘;ﬁl TE.-_;:UT\:!:F‘:”” ,‘: Ob’%ﬁtj

L
v
1=

I

i

m

X1

>
»

» » >
~ ~ o~
fiv

=

N
o~
Iq

¥

>
»
NB

>
>
¥

>
»

>
»

Fob e

7

’

~

t

)

~

*ﬁﬁdmuﬁﬁﬁﬁiﬁdi SR AR FFE RS FFT L B PN
FOIP IR 1R AL 5 9 A <

#pi’*%‘:
$TEM: &
%5**‘“%ﬁﬁﬁf?v?‘@$ﬁ@G*?W@%mméﬁﬁf’%ﬁ&
PRI AR S D AIEL BT Hd AR AE TG ek B
AL L TR RA RS K RV AR BT P 25 e
BEAIR LR

I R

FeX iR I BA APk o LEp FHENALY R
RN C N RO RE T S B
B AL o HRFLTEIFTHFLT L SFL > - w20 A4 T
LR E e 4R F ERAIR A B RS LG

REER

¥oogARME CRlRLAEA R

[ 8
PR

R PER

1 LR
“EA R B EBRhEEFHG
ST
~F R Rl eBip it s Wit AR
iy ‘.J-,\Rt: gp%iﬁ%

S R i
FRAR A (). 45% (ZEF 30%+ 8 4 =i & 15%)
oL () 40%

e33R A ) 15%

-

‘w

|
v
~=y
Sy
tu_.

=F  wF

¥

¥

¥

7



o dpBEfrEA . RMA gt»st *g(weighting factor) ¥ PR L A
HH B R S FEAE S KRB S F e

=~ Hu:

AP 2 BRI R R SR WA T R 2 L)
BRELREF  FwL P 2 BT

&3 35000 el p kW iFS R

2. WARFW AR BASNTZ L eV AauEFF - AFE-FAfs
%—ii/]ﬁva\% B R R g R/ {E‘#‘—ﬁ%

—_
.

PE SR R 2 F2 SR L R S

- ~57125p 1
Peter &3 &5 % 25 p } = g #4k 7] future design fr creative thinking, £
BN A KRR R E JFAE A ot hE AR o ¥ ¢h 5 Peter #‘i
T4l 4 - 38 1 B 4efs #7571 ¢ 1.Brainstorming ( *&# i ) o 2.Scamper ( % ¢
% ) 3.Six Hats ( = #57%2 ) - 4 Morphological Analysis ( 3| & # 7% ) » 5.TRIZ
(3 PR REenf3i1235 ) © 6.CPS (£ & K 2Ef%/4) o 7.Metaphor and Analogy ( *&
vfl 5 *Fr Lok o
TS TAlE A P B R EAPE AR S KE WD i R K ol
g °
s o Peter 483 T4 R B £ E > ﬁ%ﬁa@fj‘uﬁ? g TEg 4w
VARG B F P a4 o PR AR B EE 0 S REAPEREP
FEEA o

Z ~5825pTF=

Peter F AF &8 A B 7 %S4k M2 > fI* § 4 2 9d ~EF EA RS D
%4%é%%i%%kmpw°%w%-ﬁ%ﬁﬁxiﬁ’—@@*"ﬁ%
ARAR BN E TR 2 0 DRG0 RS BRI RN A
?R%ﬁm%%°wﬁmmﬁﬁﬂﬁam@$J“%ﬁmﬁﬁ»3?rm£5
P FERy L AAE s EHEORE S N

u-F_L

KNS E-

1. Peter % i3 fmps LB B A A M HIWEHDLERE > SREFT 3
B FV o T R Eri-Peter m KRBT AN FE -

2. Peter i st Bk e F %G FA 0 RR ARG S K ERmARAEE LFAR
BRELHE -

3. Peter e sdfcsd 7 AP ET A 4 foifd hEARL 0 R T R M T



B LG A RBEyHR MR S
(R keI 355 A AR

PERAFRR PBLEEE BRI KE

REPATIR A B 47

HrTE

wEsEEA ‘
rere EA A

8y B
FER/ A SRR -
BELam o RBHFSH
hAaowmbstk #9845
Fa?lé‘-:rﬁ

TR A BB B

PUE B A - AFRGHRENE

AR
A AR REGETBE OSSR Z AN TR
B AR B

2. gl &t~ TR
HRRFTEES
RAM)

L3d3m ~ B A Bk ~ B

Coming together s a beginning.
2 o e b Keeping together is progress.
4. 3% 3 o) RE 9L % R yhﬁﬁﬁyquﬂkrb!mvnS!‘*

BAREBERANS - BARR

1IGERNENES - AR XKNBY
2 FR MRS RENKK s
IBROUERHG % h



k0 EH
1) ?:Erit‘-‘r‘h

BAF

Jv
[o

it

iy ¢
B4

RIATARBE £ 02 o IS & bl
FAARKEB RN RAL > AR F e SRR 05 - Pk
LA Bk enip BT R

ii;ﬁ%aﬁ&maﬁﬂ’ﬁﬁﬁﬁ**iﬁiﬂwﬁwiﬁi*g
AR BT REZO O HIEFEA PN TR

REAREF {5 DR SNRE G R R R TR TR
AR A R

Fa b OHLF X RFENTRLESE FHNRE S B ¥ -3
FERFRIRE YA lé%‘f“}‘ﬂ"é@ﬁ{}i L~ ogE et
? A ARG AT e B Bl

MAxzferi e 4 L4 kpHgpL it P10
2 RAIRELFIE A Y e BRER e TS
FOTEIB(FFEY SR T E KR)

: 5 EX-
ER



[BEEERD) L 353 b
Tima Credit Reom
Tizals i Sep— . ) .
Creative Thinking for Engineering Ressarch Froject I3 T 4 L It
Activity BRFE [ TR B EEERE
Mental model of experimenting probing destructing/ constructing deciphering
creative
Driving theories Pragmatism, Scepticism, Evaluative epistemology, Dialectics, double loop thinking
Nature of learning Learning by doing Learning by design; learning | argument for collaborative case-based
paradox learning reasoning

Theoretical bases

constructionism, project-

based learning

progressive inquiry,

problem-based learning

Argumentation theory

adaptive expertise,
forecasting by

analogy

Dialectics

means vs. ends

Known vs. unknown

Thesis vs. antithesis

Hindsight vs.

foresight

Mechanism for

creative solutions

Cycle of creative trial and

error

creative insight to latent

factors

creative resolution for

antithesis

creative adaptation

of experience

Boxes to transcend Boxes of tentative success | Boxes of attained Boxes of closed circuit Boxes of analytical
knowledge thinking method
Plus C design Creative (re)construction Creative inquiry Creative synthesis Creative strategy

of problem space

Scenario variation

making

Assessment foci

Quality/quantity of trial &

error

Quality/quantity of

considered factors

Quality/quantity of

dialectics and syntheses

Quality/quality of
wisdoms from past

to future
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The present study explores the role of power distance (PD) and leader-member
exchange quality differentiation (LMXD) at group level in predicting ethical
leadership, leader-member exchange quality (LMX), and individual organizational
citizenship behaviors (OCBs) for high school teachers. Prior research has paid
considerable attention to leadership and subordinates’ OCBs. However, fewer studies
have been carried out in the school context, and there has been little discussion of
how PD and LMXD affect relationships. According to Baron and Kenny (1986), a full
mediation effect of LMX was shown for the relationships between teachers’
perceptions of their leader’s ethical leadership and teachers’ individual OCBs. The
HLM results provide evidence in support of the main effect of ethical leadership on
LMX is significant (y40 = .87; p <.01), while LMX also shows a significant effect on
OCBs (y50 = .28; p < .01). Comparing the main effect of ethical leadership changes on
OCBs, coefficientybecomes insignificant, from .36 (p < .01) to .06 (p >.05), suggesting
that ethical leadership has an indirect effect on high school teachers’ OCBs through
leader-member relationships. This result suggests that LMX plays a major role in
explaining the OCBs. The overall R2 of this mediation test was .21. The results show
that LMX fully mediates the relationship between ethical leadership and teachers’
OCBs. The results also suggest that LMXD and PD moderates LMX-OCBs relationships.
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The present study explores the role of power distance (PD) and leader-member exchange quality
differentiation (LMXD) at group level in predicting ethical leadership, leader-member exchange
quality (LMX), and individual organizational citizenship behaviors (OCBs) for high school
teachers. Prior research has paid considerable attention to leadership and subordinates’ OCBs.
However, fewer studies have been carried out in the school context, and there has been little
discussion of how PD and LMXD affect relationships. According to Baron and Kenny (1986), a
full mediation effect of LMX was shown for the relationships between teachers’ perceptions of]
their leader’s ethical leadership and teachers’ individual OCBs. The HLM results provide evidence
in support of the main effect of ethical leadership on LMX is significant (y40 = .87; p <.01), while
LMX also shows a significant effect on OCBs (y50 = .28; p < .01). Comparing the main effect of
ethical leadership changes on OCBs, coefficientybecomes insignificant, from .36 (p < .01) to .06
(p >.05), suggesting that ethical leadership has an indirect effect on high school teachers’ OCBs
through leader-member relationships. This result suggests that LMX plays a major role in
explaining the OCBs. The overall R2 of this mediation test was .21. The results show that LMX
fully mediates the relationship between ethical leadership and teachers’ OCBs. The results also
suggest that LMXD and PD moderates LMX-OCB:s relationships.
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