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Abstract

As Web 2.0 technology applications, blogs are receiving attention as potential educational
tools. The purpose of this study is to determine which factors can significantly influence whether a
vocational high school teacher chooses to use a teaching blog, and the relative importance of these
influences. Based on Jeyaraj, Rottman, & Lacity’s (2006 ) individual — technology —
organization — environment framework that incorporates relevant factors from two sources: from
within individual IT adoption literature and from within blog research emphasizing knowledge
sharing motivation. The present study develops an integrated model for vocational high school

teachers’ teaching blog adoption. The model includes the four dimensions of individual, innovation
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technology, school, and environmental characteristics and fourteen factors. Furthermore, logistic
regression analysis is used to test the hypotheses. Based on an analysis of 510 survey respondents,
the results indicate that codification effort, perceived enjoyment, school incentives, personal
innovativeness, compatibility, school support, and perceived ease of use are important discriminant
factors in the adoption of teaching blogs. Finally, theoretical and practical implications from the
findings are also provided.

Keywords: Teaching blog, Information technology adoption, Vocational high school teachers
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£3H700 &> w424 i 0§ 2 402 > (A 38140 >0 ¢ ROB > 5 FR 125 &> AR 39 ) e
; :(”ﬁ‘scf’;"%ﬁti‘”'; 510 i» (A3%192 i» » ¢ R 123 i» > 2 ¥R 156 i» » L IR 39 > ) & —

FEEE AL R LRI BRRZI I TR L AL IRALI I ETLR %
&F‘ﬁ‘ LT %B 005 kg FRET B R w e h %Tﬁ&?#miﬂlq_ y e 2 9 o

Frf L A5 BRI fehR £ R FH A2 A AR ok 3T o A R
@gwﬁggéﬁiﬁiaw,gagw—&ﬁﬁﬁ1M<;Mﬁ%¢1w<:ﬂﬂ#%é
172 4 5 @zl 5 127 4 od AL UK E T O AT KENT FURAS RS -
AEALETE R 5 F PR INS S T - KRR RERY @"%‘"—J& 211 Ao bz
BB G 414% > A A g IR R & Rl 2 R 0 £ 209 4 s H L g
#  #c58.6% o
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L2 asfAs bt R

F oy RE v e p-value
k3 F 0.914 0.339
& o g g 0.103 0.748
S 1.003 0.317
S URCERE 0.517 0.472
S AR E S 0.097 0.755
A RIATHEE 0.195 0.659
EC 0.120 0.729
BECLE I 0.479 0.489
i e 1.703 0.192
el i 0.889 0.346
FRLEF 0.088 0.767
g inﬁi’@v 0.521 0.470
I E R 0.055 0.815
e R 5 0.435 0.510

I RERRA

R AApRIE & T#m SV RARR RPN RS R R o A8 3 Cronbach's
Alpha 8 5 & » %% 4% 4 #757 - Hair ~ Black ~ Babin ~ Anderson £2 Tatham % « (2006:
102) :};1 dt Cronbach's Alpha & - ki M v FEX B 5 0.6 T 0.7 2 F » 2% 8 0.739 1
0922 B E A3 0.7 iR L7 A7 £ 3 24 BAREE NI R o A7 PN

% »c & (Content Validity ) BE ok ( Construct Validity ) - p % »c R TR sp 383 A4
F* c AR E LT EP P?/I?Hv- IR RT o P BB GEN F AR RSB o i R IR
BEWFHARLG G AP DN FAR cE 1R 2 g BT Je ek (Convergent Validity )
21 % B|»c & (Discriminant Validity ) « jcacrc & £ 478 F B o chfcacdz & » TAn M %) AL
?u gﬁﬁf%#g}%f#\i SHER M R “%J*it)izi'j;] EHE G DT F 0 FE R EAT K050 A

THE FFAEEEHTR o MY A BEHEB A %F* CRIRTEL S AR S TR B
F}Lf”ﬂ% Adr e B FF AL R RAPE > JIT B AFREZHFZEFEM FR
FEEPRMGEAFIZZFHELEAZEFZ FE 30 <3005 (Hairetal., 2006: 120,
128) B A $54= 5 > drahp Aoea ¥ 342 $ AXFE R 050 B & petn i
AT -2 P ‘J,f
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43 AR ATREE

FALE R AL peide A
1w ) 233 45.7%
7 277 54.3%

RS 21~25 % 7 1.4%
( 26~30 % 133 26.1%
31~35 % 126 24.7%
! 36~40 % 113 22.2%
41~45 #& 71 13.9%

46~50 & 39 7.6%

L 51 & 11+ 21 4.1%

5T AR iF 2, 13 2.5%
% 227 44.5%
Fyir (§) 270 52.9%
¥ YA o 285 55.9%
T 225 44.1%
EHPrkr wpkd 8/ (5) T 87 17.1%
( 9~16 /| & 135 26.5%
17~24 /| p* 120 23.5%
) 25~32 | p¥ 80 15.7%
\ 33/ () 2 88 17.3%
AT HTRFIFR B - RERF (BEErl) 104 20.4%
Bl (RAEE) 107 21.0%
{ Bk 172 33.7%
A HE 127 24.9%
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FHE 1 feRT §

304 R SRR A T

2012 > 45 (1) 1-25

e ARREE
# ‘ Flixf LR Cronbach's
R 3] g IE (B#%R
& e P iE Alpha
£)
B AR X PERE G 0.803 4.868 16.335% 0.882
A ER N 0.847 (16.335%)
#F e S 0.825
e TR ER Y E R 0.848
EX P NCE Ry Rl 0.801
fdomip FRAFRY RO E 0.927 3.459 0.918
13.202%
# V)33 8 D 0.935
(29.537%)
fe2rifpE G ok Ep 0.915
oz PR GE R 0.589 2.606 0.752
WG o F R EF R B 0.797 12.384%
FoBAAT ] A A 0.679 (41.921%)
€ Fo 19w 4l 0.762
EERE LSRR S & ¥ Eact 0.786 1.426 0.841
FoUEe g A L H s A 0.788 11.069%
A RSB AR e dF 0.802 (52.989%)
AR RE AR Ao EAR F réj 0.762
g Aok BT R EOKE P M s 0.791 1.392 0.739
it EREREY g 04 0.810 9.842%
LA - RV B (F ) NA (62.832% )
B Afpidmma{ 3 RE (F3E) NA
BAAIRTE S HB AL EERER fp‘]ﬁfrm,t;}z: 0.754 1.030 0.767
7.554%
B § v R RTen 2 0.789
(70.386%)
HATHTALHR I ER (FH) 0.831
£l (%51 iF 0.866 5.452 0.922
25 PN R 0.859
IS L KRERWF A 0.867 2o41%%
32 7,":_;—!‘(’ e {H ? .
= ] (25.419%)
M R A5 F oax 0.848
I EHEREER 0.852
BE1P ABRKEILFRFIRMG 0.821 2.679 0.881
19.818%
EERETHHA G 0.862
(45.237%)
O HENMERE G LN 0.851
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Py £

24 BReR S ()

2012 > 45 (1) 1-25

[ESi L F
# ‘ FE LA iR Cronbach's
Ay ORI g e p (RAH%E
i R BkE Alpha
2)
£l AR By Ry HEMERALF LD 0.809
3 AER LBV 0824  1.957 0.847
" o 2 A 0643 16.663%
T Lish-23 BY £ .
L = (61.900%)
s R 0.849
st i 8 FOR 30T e L e 0881  1.499 0.899
15.354%
FKEINT B RE L AW i Pt 0.906
(77.254%)
NETRE 3 1538 0.878
CEE S BRRA T 0845  3.748 0.891
i FRY CagFIFEROY 0.835
43.482%
# R FopT o TR 0.860
(43.482%)
e Bk A RxERE oy 4 0.857
ESEN N AN S 21T 0.755
g R REBRASTE B PR 0899 2123 0.864
29.910%
PrEELPERER 0.884
(73.392%)
NEHLEELPE R 0.858
% OLERE Ereagmier 24 §imd 0887  3.039  39.455% 0.865
B Himi g LEELR D 0.884 (39.455% )
pe Himigegr o #gRaAer 0859
ER o ¥ -0 FEier L fEm 0824 1614  38.096% 0.842
¥y LLE RS 0.892 (77.552%)
BEX S g R 0.868

Z T ERM G %R

AT F 0L SPSS 15 FitE EEMR s AT Eo T B E Arw Eﬁ‘?(Logistic Regression )
AT o bR F AT Y ol ¢ 0 -2 fHaicke i (-2 Log Likelihood) 4 2 Cox &
Snell R?4% + 4 77 #5Sfieif & 4% % (Hair et al., 2006: 361-362) > @ % 5 ¢ 2 COX & Snell R?=
0.426 2 Nagelkerke R* = 0.574 324g i R*=0.15 2 F* 73k 2 i6 B or oL 055 2 4 BE ¥ cnfafd i
o bR F At RGBS R 0§ 2 EETIEF A7 AR 20 R o
205 - Bp BB G ORTERIR A Ak ¥ BB S @ o @ Hosmer-Lemeshow # T R E_% H
B AERF LR &7 ERASGN e & & (Hairetal, 2006: 372) » 773 R 5% &7 p =
0.316 (p>0.05) A B F kI » FIF § 24 chpeil B o Hair % ¢ 23R8 B3 07 fF e
PR R T RERFERY PR JES R 0 UIFE ST

o

g & o
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25 R 0t RS 4ER A
-2 %t#cpriz Cox & SnellR = = Nagelkerke R & =

408.528 0.426 0.574
Hosmer = Lemeshow & =_

+- pd R AEIL

9.315 8 0.316

%6 REAr FA TR

i Wald u3+

R LI ek ] (SE) " pd R HFHE dpikciik BT
g -3 % (HL) -.981 153 41.040 1 .000 -.981 %
& 4 g (H2)  _oeg 112 377 1 539 -.069 7oA
B (H3) -.169 199 716 1 397 -.169 7oAz
fli 1 & (H4) -.083 169 243 1 622 -.083 7oA
fegp Aocie (H5) 970 165 2.670 1 102 -.270 7oA
B4 RIATHE (HE) 527 163 10.492 1 .001 527 &
wmard * (H7) 120 124 936 1 333 120 7oAz
e d * (H8) 329 138 5.683 1 017 329 %
0% 1 (H9) 463 147 9.925 1 .002 463 &=
st (H10) 820 131 39.013 1 .000 820 o
FHet (HID) 332 137 5.875 1 015 332 e
1R (H12) 628 125 25.142 1 .000 628 %
i g w5 (HI13) 030 136 050 1 824 030 7oA
R F (H14) -.082 139 345 1 557 -.082 3 &z

FERBS e R R 58 dcsh omnibus # &+ 5=283.221; & ¥4 0.000

Hosmer-Lemeshow & &_ + = #£=9.315; % ¥ |+ 0.316

207 e gt o472 SR %

TRl ER FE PR H B
AR 257 (86%) 42 (14%) 299
o 51 (242%) 160 (75.8%) 211

A HEARR AR S 81.8%
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F_*

LTABEEY T IR A AR 0% B 299 % o G R g fF A TG 257 £
?ﬁiiﬁmk BooF A2 ABEIEenA g FIM AR chI FEA K S 5 86% 0 @ ¢ k¥ 211
Lo ERA 160 CARLAEDA T ] 5L CREFTA T 0 R R LA L
75.8% o Bk #riw fF el AETERIZ 5 BL8% o A7 § B B R AT A 20 14 F iR o ¥
FOFEBEBERIZ > THED A2 oL 67 BFRFPIPHERPERE S Sgt 35
WAl B R B AT R FRA R E T o 1A

RS2 X

o || & || B FI || || B
Ao|L A || B E || r
]| A iR ]l
| &R AT
¥ & R F
)1 T F

/

/

IR

Ay (+)

LERF ()

A (+)

PR (+)

wEE (+)

FM"T" 1 (+>
g1 %
@ || &
Aol B
||
Y Y
+ +
— N—
TR
L ng'F‘_ —> i v ®TE —.ﬁ_ra»?‘,?ﬁ':,--—b,‘ﬁ? 4

BE w— A4 38 (p<O.0L)5— Ryl 4 # (p<0.05)
(+) m 48 5 (-) f 4pBe

Mlmgss

15



7}1&1}31 RRT ET 2012 » 45 (1) 1-25
(=) #hoam 2 ¥

BRFERB I FEAT AU LI RRFEY REIER  SEETRB LS
%y Rl (f= @%rm@mm aT&ﬁ”% ﬁ;mr®%%£%kwm?ﬁ*
KEDFROLEFF L F dpd > §RFETRAUBINIFRY FERFRI S
BRER > P € ' M Er R Y cn L B (Baetal, 2001) o #EF 5 E IRE 0 SR RdF T pE ek i
(Churchill, 2009) » 4%} 5 4 & 51 el 354 & 43 w4 > ¢g ERRS R o4 o
FHTRBEOFFIAFTIIRRFLTRAKEIFRAOELLTTE -

(2) #2 g

Brsk T 4 l%’-ﬁ‘“a?%é@x‘“%«Ff%rﬁﬁﬁq*f%r%‘?v/p%é"é%%ﬁ + 0.05 & F -k

B> Thfc® 5-0.069 0 p-value 5 0539 AEHF AT hATIEH AR AT Eﬁ"fﬂ
Y RLT R JE IR A TERRAANL R R TR R
B2t Web 2.0 #7id ¥ enfl k2 — > @ Web 2.0 s 4 m&p&mﬂbﬁ“<0®%f%mt&

Dawson, 2008) » F]i 3 B BRyCEF & * HENE R A F @l B L e T E R B
A e A o Ltzgfimf%\ 5T ?’IEFF",% ) ,_LA\_ﬁ_—?‘r'?ﬁi ' 5 +;}'§.11{fr' s 2T A g e & 3 |§%lb
g A -

(z) 8%

BHREEELT E I BER R K ST 005 FRET 5 i
155-0169 p-value 5 0397 Al ¥ » B 2773 ?p’ﬂp% Fo ikt REE T X
BIGEHRp PRSI RLE T A R E T EE R ) R 0 TR
® A #&—1 Hawad g - (Baetal, 2001; Kankanhalli et aI., 2005)> R/ KEF T 2L — A
FRp o FLEETRABAHERRG PP F MG P BRI RRFLTRY K
EFF K;zﬁz,mlj_a‘\]g SN - zsg

(=) fIts 2 &

T ALER A BEKETR Y JOE T SR At 0.05 B E ok
T o x#ciE 5 -0.083 p-value EY 0622 %xie‘:«p—g R IR ARG §RER ffrﬁﬂ?a@%s’*
FEIFR o K LF BTl n 4 AR KEIF DR r]dﬂ E AP
AFTHT DR FL R ffrﬁﬁximif%‘?*m—lé‘?@"‘t’ﬂ“ﬂ R o e
¥ AT AR fenfle 2 0 7» B A8 2 Ko § S R iEig ( Davenport & Prusak, 1998:
34) e P LR AR A RETBRRFATIREY RFNEROLR §E AP

(1) Fvahp ki

BEHAHA A AR 6 e MR BRI R KR ST 2005 ¥
K®ET S HdciE 5-0.270 p-value 501020 2% AEHF L7 FBKFEITBEF p A
%;;:5‘;;3- L RRE RN ARt L ;;;:ﬁ‘;‘rsjgﬁg S PR SR N E S

e 4 TE'/‘%EJF - Lw@fr’f&mg Az (Hsuetal, 2007) > @ skt kfFa 5 » 2
A F//F ;r.r @fr’f—\lm@ﬁ,—*‘ ) "_‘/f' xp rﬂﬂ}t» BT BRE A p R gk R Fpta
AR RENFROKRE > FIH S - KRB BT IR AL EREKEF R TZ%
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IE KRG A f AR o ST SRR T B BT LB 4R RV R ek
RS

(#) B ARIFTHE

BEHREBAPRTET LT 6L v PR HKFRY KE IR SRHT B A AR
- B ®yHER % (f=0517,p=0.001) 7 #KEF N A QIATHT ¢ L » 55 B
REFER* JFINFR - BALIRTHTRS » LR B DRz a 2§ 3B o 130
BIATRE dde = R+ % (Luetal,2008)  F]pt & 5 B B A £IRTH H OREF H0 0 F 0%
Rt - AMTEBET AP R G AR DR RGO o Flm G RB OLEEL B KE
R B %E:r BALAATE T AN TS RKF LTI HRAKENFRAOLELLETTZ -

(S

3

(=) sy ?

BERHERATG P AT EL v M ERRKFR Y KT AR RS A 005 B F K
B il i 01200 p-value 5 0333 XM F > frh B L DY 7 o BRI RS
PWERILTFTaHBHE 2% T3 §RRBARFREIIR o AL RGBT i DR FlaoHE
% (2004) dp H3REHEE T ML KEF GBS E A LR b 0L R e g vh o 3
TR R TAHERE Tk EY S RE L*’]??zn Yok ende Rk A R B I eh
R AN RARE AT ALER DT E AL SRR TRATG YR RRF LT R
?IEFFF /Pv]v‘_s,m,i_a\x g = 2 ﬁK

(™) i d

BARERTE AT L BRI BB KENER S SR R A B
v T PRI R E (£=0329;p=0.017) & 7§ BEFFORINE RO Y § e P EK
AR & SLEE R T I mw%Lmﬂaﬁﬁﬂfw@“mFm Ao d R4S
BB A B A FE R Y R (7L R B2 ek 2 (\Venkatesh,
2000) FHFERE T HHED F WP LA TR R R G AL DI G Ay e
ﬁ?(ﬁmm~4ma~ma@»m%)ﬂﬂﬁéﬁ%ﬂé%4§%%*’ﬁﬁ%ﬁﬁ%ﬁ*
FORE A TR H A R TR R e 4 B Y TR F R KB TR
SEETRTI Y AREIREF AT HRAREVERDLELFERF o

—=\

(1) w7

P F AT § L e BB TR ?%%:K,gﬁa REETAIMLI- B
FEi s chsgdic (B = 0.463; p=0.002) » % 7m4p 7 A F 58 BREFF ALF 8% K F VT T
# © Teng ~ Grover & Guttler % + (2002) 45 & & 4534 4] %h‘ﬁ‘r TERR SF P s R S I Y
A AR E T B SRl il AT 8% EF FRKF AT EALT Y G0

FRE giLER 751‘%«&@‘“3?(5“ fird & éfffﬁﬁﬁﬁﬁﬁﬁrﬁ B * OV Gy ye
.é}r'?i cHEHAMFRAXLTRREFAIHEARENERDELPEFF -
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(+) 3esif e

FERARA LT L e R TR RRFHY KEIFR D SRR RN RL- B
v ¥ PRI e (B =0.820;p=0.000) % 7 FnAedi e A R RARFTLTF B KEIVER
%)% o Hsu 2 Lin (2008) 4734 i@ * #1030 e e 8 % 37 s ooify 1 A £ % anfd
FFF o - BRIRFTIRERET > N b BERGIRE Y 0 R FEIITT AP P ALT
iR £ DI R g 3 (Heijden, 2004) « pE % (2004) 4p M3RiE it Sy 4 3 2 B 17 - &
LoHE S FRORE - BRI RARAPEFRIFLIRFRETFROL LY
FE e

(+-) Fri¥

BHRAFRAFIAT Lo W FEFREFHEY KENER D BEETFRAFL- B
% R &l (=0.332;p=0.015) & 7 Ffehd FREF § R KR KN
B LA Rl o sy F R g s (Venkatesh & Bala, 2008) - ¥
b (2001)4p &0 & S oo o g o F RO EFLRE L D -
B3R g R h B R Y RRE Y L plgETeni * L BS § 3 4o (Franklin,
2007)c AFEG chiE kAR > ¢ R HEINGE KT S L L PIERNA o B AR
FEFRlaE L Bt o B A LB 4 2 R R BEHTERAFLPEIH
KEFEIHRARENERDELPETNE -

L) ERAER

FRESIEP LT L e B PR R LE IR REMA AR L B
v F FHILS ¥ H (f=0.628,p=0.000) &7 § FRAEL T REIVF R R G OERBG
IR BN FREFHET KEINERIEFEL L AR AP S R
PR A BB R A B g (Davenport & Prusak, 1998) o 4R Y B R R 1 R R i * Aria

12k end & ¥1% (Kankanhallietal.,, 2005) » %15 7 »xendppvic i = it » eni@ * 35 & (Hall,
2001) - B BT ERBFIPTIRKIFLTIRARENFRDALELPLFAZ -

4

FHRELFHELT G oW TR KR B IGEHR BRHA & 005 HEK
T fhdeiE 5 00300 p-value 3 0.824 AEAF A FHKITA £ TS A F L AD RS
LR FE IR PR R R AP AT T oo 5 A A L ¥ BB R HAE
BRKE R B EHP - TR AL F Rk KT A RE b B R BRKP R Y K
BN LR A G RS B R Y S o 2T R R TR R
BE Gl ATERASAARDBIEE AP > KT LR p 1 BF (F 440 2002)
FEFchlgqpend B 2 E A0 B RAEE =2 ¢ AFRMA? o 4§ HKE
FEAdS o R I EHTRONL AR @ EERAF TR E - HE S Nie
AR B ARBPRIFRF R BT ROLA - P LB HA L P R L
(AR N SR ST T

m-k\:
-

i =S

4

ey
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("LE)P\?'I%S‘,V%

]

AR RS EFE I e MBS KSR SRS A 0.05 Y RE

T il % -0.082 - p-value 5 0557 ALEF AT RFRRT ERTRFLTHY KT

%% ﬁkwaé’kﬁ%”wﬁﬁﬂiwﬁhﬁmki EFRE T Fiokir L B

PR BT AR Rl o iR L p hib i (Weick, 1976) 0 sttt scfrend £ p A g 0 T

s &ELQ;JE FEORET  BA JRFREDRE A AL EFHE R 2 (8¢ > 2007)
EH?W£ﬁmﬂkiﬁ%§?ﬁoP%%%ﬁﬁk@ VT R BT LT R K
Rl 2 g 2o

T~ Bwmpdik

—_ 7-5_.]_.\-
~FE B

KRG - IR KIS AT (Blhod A s Rvs s #
85 ) REFIEL c ALSERT 3G 0 X R %‘?qum B L BB o F Lj\,{ﬂ’i*J'/_rgu%\‘
FAGET 5 AL 8% 0 W 3 BgpFER T 305 “ﬂﬁ%q P AR R R BRRET Y RF VT
LR AEFI R o AFT Y 4 Jeyara) & 4 (2006) chip A -fRH-ie S-TR B HE S A pho JUB A £
Arge® 2 AT R DY gk HE - BEEOFHERFEASRERKFHET REDFROPT
¥ % opv‘“ BEFEBAFEY BB F FE R A £l 3 fmta‘;%’r JARLE=2¢2 Mo ognard o 4p

CRER Qe TR RS R ER A R LS LR L B R Y A E R M S AR R )
Fonl MERF o HERERA S A3 ul e FRER B A AIRTET
WEE S BRAF o s oo

¥R R R 1u TR G u A AR RN ?if‘kfr"’—wjg R I R
ﬁﬁﬁiﬁ“ﬁﬁﬁéﬁywﬁm’éﬁﬁfww\mﬁﬁﬁ%%q/’W@@&i&?ﬁ
FINER c REFL G BALIFTERT LR 57 iz 3 E BT > 2 RENER
g - ﬁa‘r&*&ﬁﬁfuﬂﬁ P B B A RIRTAE R T T gt - BLREF B R B REINE
”’ﬁﬁméﬁéﬁ*%?4§¥’4§¥iﬁ§ﬁ{%MW%&¢ EMEFRERY kF
ERET A JEMFROD LWL A ek < F RN SR K
”*#*mﬁﬁ* Wﬁm”%?“&“*iﬁ“ﬁﬁ’“%ﬁwbﬁﬂﬁﬁﬂZﬁxl
Poth s s EREF R HEF Y KEIVER c Rl 0 A A BRREFHEY HFINERA
Pl s oL a VA LR P RBEFLFY ;iiﬁ T 5@ 2y
Bend o FEIGVEROBRELERE > gHFRIRY KENFRET -

:\Fiiﬁ
AR LY TS ARG 2 R 56 A S 6 kP
(=) Fieo

AT R B S AR BRE R R T R IVE RO T T R P
FRecRIEr e RFHBEFREETHET OMET EFF 0 AL T R L
B Gk (Bl ~ BY ) REFEY REDNFRAPMRILDES 27 7 DB EL
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RIS REIVFROET 2 F o A R ERE- HFE AT 2 8% & & (Satisfaction )
2 308 4o (Effectiveness) & e 8o 4k v - HERBEEY P Tk o Vb Ty
SERETHMTREA L PR FRFEOFIZET LI R KEINE R BT O
Foe BB IHAG MEDLEFE » ATV EAE L BB M OBREFF > bl
TR ¢ R 2 ST TR R

(=) 7%
153 %‘35‘31"3‘;”‘1 B

SR i e AR MF BRRER R Y Pl € & B ¥4 > Kankanhallil ¥+ (2005) 3%
¥ B 1R 421t 2 iz (Generalized Trust) A% P ?F/,?vﬁﬁ#ﬁ' T R
P enATE o M Y R RT e ARG F E oo p£$é P AL ff"‘*f[ﬁ'fﬁﬂ" s iR
FHRAR G FI T R A EC B PRER IR o dpF o dok dogs ﬂ?‘j‘“ 2 A
T PP SR TR RS AR B G R Y p e AR prendeii s TR SRR R
A4 e pef e st (Markus, 2001) o F1p fedi (7B B ?zﬁﬂ%“ WERF RKEFEEK
Rz Rt 2 BFenfz @827 - BL AR b - s g 7 fr"’—k\uﬁémﬁﬁit’ ¥
PUE G A F e IR R BT BT E MEF R S A T 3 R R KRE IR OR
g] o

FRAPFEFRBERFLRR FRFREFHET KEFROVLFR - FIN AP ERFEF
BRI d PN REE R G PR R e B TRARY]  § RKEF AR T RE Y
ﬁ*@ﬂﬁ4*ﬁ*ﬂﬁ%’?ﬁ@%@ﬂﬁﬁﬁﬁﬁiﬁy°&”§ﬁ*Fﬁﬁﬁ§@Q
¥ B 2N 21‘;&3{ A mﬁﬁﬂj\\: 35 BEF R B IRGE e

d AT HEF A B i A RIRTER o BT SR INE %}éa B Tt AP TR
TRELREARHET AR P RS ] s RAIE ] R RE NI

2430 % $ PRI = 578 (Blog Service Providers, BSP) @ %

0 %' ﬁiﬂ F1 % f}%/\éffﬁﬂ;’*\@‘}%? 3R % ﬁ;,ﬁl*‘ TFE - £ H F‘\_‘,fr" Q‘ff'p,\_;f\—"; # oL
A P B (B o 2B~ E %% Hsu £ Lin (2008) mﬁﬁ’“’g}ﬁr & o Hsu
Lin 987 3 ii-‘f‘gk kr’/‘?‘—’”ﬂ Z -] #k ~ Yahoo ~ #7724 ~ PChome % « A]enfRiz 2 o s 79 e
fﬂ?**““ﬁmﬁﬂ’*“é?*—“'ﬁ%@ABw’# %&ua%ﬁﬁ&ﬁﬁ¥
PEE* o8 R R S BT AT R i h g@“ LR R R o A
?‘L‘f‘%’“ ARENERBEHT R “«i&:ﬁ:}%’* WL g E 1) BT T AT AF 5

P ARAZR (2) E AR T I %:~°ﬂ%*P¢%@pwﬁiﬂ$%%ﬁﬁﬁ%
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Abstract

Nanotechnology has already been applied on all kinds of researches and industries and had a
prominent influence in the world. The policies of many developed countries point out not only they
are devoted to promoting the nanotechnology research but also combining nanotechnology
educational programs with industries on talent development. In Taiwan, the government launched a
national nanoscience and nanotechnology program in 2002 to promote and cultivate new talents
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who are able to develop the potential of nanotechnology. The Nano-Electro-Mechanical-Systems
(NEMS) research center of National Taiwan University marks out a series of training courses for
talent development taking advantage of resources between universities and nanotechnology
industries. The purpose of this study is to explore and analyze instructional satisfactions and course
preference from these trainees in the nanotechnology training programs. The research subjects are
140 participants took part in the training programs. Data analysis methods are as follows:
descriptive statistics, multiple response analysis, and Cochran Q test analysis. In addition,
researchers summarized trainee’s feedback and recommendations from open-ended questions in the
questionnaires. Finally, this study provides some conclusions: (1) trainee’s instructional
satisfactions are improved in the second year; (2) “Emerging Industry” and “Energy Technology”
topics have the highest trainee’s instructional satisfaction; (3) trainees proposed some
recommendations that will assist instructors and curriculum developers of the NEMS center to
proceed with further development in university nanotechnology courses.

Keywords: Talent development, Nanotechnology, Instructional satisfactions, University-industry
collaboration

93

- B3 ¥%R
dTERZAPHOER > RPBAPFSHET L F I RIFTHESET 2L R

et o F A FE W PF B PRI LEMRE LA ii“”b’ﬁﬁ%’}uﬁ;éﬁ%%@oéﬁﬁi

FE - -2 REENPRFE > BAUAEPEFR T EEAEFE Té’%ﬁ—‘ﬁﬂi%ﬁ;w

.
- FBEEFA 2 Y e 1 £ 2 & (Jotterand, 2006; Keiper, 2003) 5§ ¥ 7 o FL4£ ~ tgenflF
FREOBEHEAFAAE A NTFF X FALERTIEC BERTET  BE A PRI A
BAFBAER o 4o F BE =R 2000 22 2001 EApsdi » 27T+ 2 ~2 49+ 57F
FEAGY  RAIMZAPFTE P ADEHEES (Mlnlstry of Economy, Trade and
Industry ) # £ » S5 5 6FF %~ X it Mgk 2 # 3 3% (Ministry of Education
and Research) # # . ~» 5+ g £ A3t 2 1 ey b > ¥30 1998 £ = 6 BicL P v
PAesE 3o PP B S o A B 3T 2004 & 3~ 232 BRAT & ReE £ o AR L5 #
7 F R R F o s b AN 202003 EAcE EHO 281 BATSR RS FEZ AF
FEHALRY R A012FZVANEAEEZEP R FREREMM AT Y
LS o A IR L) E‘E%’%’é%%ﬁr’?’ﬂa‘ﬁ”? R AR R R AL EE B2 - o “f K
P el s A 4TS EAEFE SV A enE gl Ernst (2009) 342 5k ﬁiﬁ}i BT AR
PR LB R ERE > s BRFL L2 +ﬂﬁﬁsoﬂw’=@ﬁiﬁ%1mmi4’%
ERFIROZAPHEAA > EARBEFRTEIRKT ST UERBRTEE AR E
RORANEP R FRERNTFETLR 302002 # AR et g i fad5-9 T2 4R
TR B E 0 F30 2003 EAed ST I P R KT VAR RN 5 L (T
AARPAPHTE AP v e AP R FRLRF YR AR PR ek

—

28


http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=teaching+satisfactions&field=KW
http://www.eric.ed.gov/ERICWebPortal/search/simpleSearch.jsp;jsessionid=jFbeK-3+nFoGTxwUYcw7oA__.ericsrv002?_pageLabel=ERICSearchResult&_urlType=action&newSearch=true&ERICExtSearch_SearchType_0=au&ERICExtSearch_SearchValue_0=%22Ernst+Jeremy+V.%22

7}1;}11}31 RRT ET 2012 - 45 (1) 27-40

RV EEAABRT I o RPERTINTRENG T2RAAPHEAARTIE R
FHEFFIFAL IR APHEAARTAMED AP0 TR RPHBRELARTVE
HFHRAF2F TR REEPM O F LGy 0 T2 PRKI2 A 473
oA REHY PRI NP HOAHART HRBEE e T B FE SO AL 2
FPRFEAARTIRIRF A ART? S RTFS A PRERFTEAEFFENERALT -
P fiEim- BRATEAAFFBARRY 0 A RRY Y RS PATERR AR
oo B AT B R Fa PR BR R TR R N AE A AL FeE
ST THRITA S A T E R EC AR A BRTARATORSNGET FR A A A @
BT on g AEYHEFDAART o T S TR I YeRG] s m T2 A A E T A
4%?Jﬁr% R FT R ERVRGAERT B R R A R ER A R PR
2 PRELEFYRIELE EIER I REEVRA T FE TR A2 B o Bl
AL g AR AEEFRAETREERN I N AE A AR J"*F'ﬁl’.uﬁms@%:?.'l
RYFRNEYF o BERIVRAIGTR > NEREPFERERDL AR
CYERFS NS FIE I B

= PP ih

%E"?%ﬁ? ’ 7]‘53 4%%’& r’k ‘f fiﬁﬂ"ﬂi& ‘pr—;?pL%J 2= 3R> L_ﬁL“LF.LIFL"k’*
2P P Ak E ﬂ)%ﬁ*&??ﬁfﬁa§V“$ﬁ,Q)ﬁ@%w%ﬁﬁk$%ﬁm
KEBLA(3) BEAXVEF R HFRILMDRERET) 5 (4) F L5 R #HmnfFui
Rk iFi ARz A HHEA 4B s B sz 27 o

7o e

AAPHEBBA AT

AARTRBAETFL CTERFIFFLORAZAPHEAARTHELNME TR
FEARBABE LS 2 K HARK ~ Rk g (Fourez, 1997; Roco, 2002; Shelley,
2006) - B:AHFAEAAWT JAFT P LT R APT R B AP e
ARALEL FR REHEFA BT HFFHEL 2 e A E£FE %1 17,2009 £ £ 2010
EAGEHE R EAER 2 B E AL E I GRARAE  3 E A A 0 A kg
2K AP T RATR LY N AIRTHE S o

FAAEL-FPBARER PN E AL TAREIPMALEY B TE j‘%ﬁﬁ

A A4 A E W’?\J"]?"E”}\ e BL7 — o F|pt s Lbiﬁfl";ﬁqﬁimﬂ"éﬁp 3 $4 = (1) %16
Fﬁ%%m%?»ﬁ o B N EFEZ A PHIEGEEET 5 (2) FEER L
CRE R A LA @%*ﬁi% A% (3) BEEHE T AP HE R A%
%ﬁéﬁﬁﬁia%ﬁm’zfﬁﬁé%iﬁﬁiﬁm%?é#%mﬁﬁoa%w%ﬁﬁg
¥ ARERTVROEAX SR A AT IS 0 2L g B ARG e
SR EARE T AT TEL AT HEY BARE PR L N 2 SR R TR
ez %, ¥ *ﬁnfﬁ AREBLE > ZIRPIRRYF B X320 8% o

dewe

29



7}1&1}31 RRT ET 2012 - 45 (1) 27-40

- CRKERLAR

Goldstein (1986 ) dadl o PR ER Ty S P L R 0 R, R R LI SR
FoEmtieA @y am=g o R ERE R AR RERR Y S R E - X F LR
* o emf’%ﬁ?f’ e kARG EAp B KEE T2 &4 &4y o ¥ Baldwin {- Ford (1988) 12 %
Noe (2001) %33 » PR FARRKI 5T SEB A4 cnE & T2 2 - ‘:J:;%—:‘—i s R
E Y ifff)"' AR E RERERLAETF » g ¥ A Rigw T E AR FE G
_Fm@%;\.;“%p—g;@ A UL S 7}~ffi:}ial’ﬂe§’\’Ji—‘g;‘)"a\w{gllp ) lﬁé 1 g B
FEHFAATKERILR AT ER -

Francken £ Van Raaij (1981) %z i & & A - fAip¥titchdpth» W ¥ &t Lp AP Fe
FRERZAFEF G AP EFARBELFF  pAEAL 2 RAE T § p AR

gé_:‘_/% LR L o Martin (1988) 451 » B A Edp B A AEFER2 P > 12 B AR
B PR s B - REETE > F B A TR L R L £ A AZAR AR
T}ug ‘%‘jf« mE O F 2 B'Jf“i MR o Zh b2 > Domer ~ Carswell - Spreckelmeyer (1983 )
Mo BN B LRE AFAEYRIR TS CRIFAEYRIARAANB A T Y
K5 r‘””“’}”Tf«m@*%J AR R TR L BAR R ook 2 T arig enid
2RI BAR] > RIEAARRINER S F 2 PR RR c KT ER FELIHEY
B AR I T}ug A2 % E ik (Long, 1985) - =& it F H Y v KEIBL
BREAGEAHNEEREF DN F -3 8 KERRLIPE -V A REFETR 0 25
EEA L TRE pF AR EELHERE T A ER - Harnash-Glezer = Meyer (1991)
WEKFLPEFAKERLRDILBMETZ > FILKIFLRERL Jﬁm?/l?r =g -7
BAATARERLABRLE P ”‘W% gt 7k Marsh (1987) e 3 % 3 > 7§ AR g 5 &2
ToRALI DG TFRORRET A REPE VBRI RDAD W AR LE TR YOE
ke Frdp 2 - (Noe, 2001) > F]pt 5 5?{%% TR ARER FY g R {9 F R
RIS G B 8 SR p L Rl ir S E U o B e S RV REE R S

¥
e

IHEEEYRET RN E - P HAR > Y AR N HER RS PR

éﬁiﬁﬁﬁiﬁ % »ﬁ&éﬁg@ Pk - ﬁ%%v&%éﬁ% (cross-disciplinary ) zkfz & 5 #4] > &
AL GRBABEEEE Y 20t on AR g E S
W s )’@l—r ﬁmﬁ EBEF §F’ai§7fifvﬁi*fr’ A BN U 4 &éﬁﬁﬁﬁﬁﬁif{@ B eg SR ik o
EE 4T VL}—?/ﬁrLT AL B Y o 4ok Hersam ~ Luna fv Light (2004) # 41 % fﬂ;}iéﬁp
ERR /E‘/H—\fkéfﬂ?i)“mﬁc L RLES AR JC A m—é o LRI T EE P Y
AEFE - F AFARIKR ke > LAY RAF PR E T #‘?%ﬁ%ﬁiﬁw
g2 2 ¥ £ {¥ (Alford, Catati & Binks, 2007 ) - iz%zmﬂ%’fﬁfwi Fi& 7 s (Koehler &
Koehler-Jones, 2006 ) - = @Bl - 5 2009 & & 2010 & 32 "/ ¥ AT K -2 BRIP4 & I %47
Vaieh A Hd 2 EnE PRI ems LA ENEHAH > L EBERL LR
AER*FAZ > BUBEFFTHRIAVEF T Vi1 RKTFETEHEI BT FEA
BEFHARE CHERF RO L2 T ERY G fTEHE -
30

1%



FHE LR F T 2012 > 45 (1) 27-40

i 7= L R e I S VO RHRELYEF T ;
¥

Bl- 2487 % army gzl

(=) 2009 & & it At # oF F1 338 23R

WE R BB RE PO ERF R Y SR S X RIPY N RE T MR
RPAENE AR > 2009 # ¢ s g mn DE g a3 K A AR R B YEAL 0 FAaR A
EHHENFRPHARREFE cF AT ARSI N RAREE A TR LG
72009 # 2 F 8T % SR H I DI — S0 AR 3 K A EEAR ) AR T 0 MY A
ARFFRP AELE FHERRREFEALIBAZ > FAPRFRE N FAPT LAY
P g R T ELER T SRS A REH SRR EHRRE BT B H
EFBINEARSE TR0 P AR EY FEFA N ARV HRY 22 HE f
ez AL o

31



FHEI T ET 2012 > 45 (1) 27-40

201 2000 # & H 45Tk ek AHIEES DT R R AR A o LB R

AEMS HAR AR mOR PR 2w
8/17 iR L R AR Y K R 2 R AR AR - 55
SRRV C TR B gl LS R A P &S
HARS 2P - F CRR R Kz v BAORF-FCRRE R LR o BF
k& DR R LR
Y CE AR I e R . g R
Bz 4% FRB1/FFT TR
PR ZH-B T RT kR T EZHORFEEY by TRT h%E FR
IR e G SRR G &S # o
8/18 EEE R Y BRMIKEASFRTT HEY LGN R
AAERRTE ARG AERES T TR AT o
ke UV L LED -4eig A 3 B i UV 6 % LED i * $1 4 £ 5 B & 028 87
IR RTF YR * o
i B EAPRE & HFE T Nl G e b R e B A B R
RN ah R bl ¥R BPRER
R AHBT R AL e gty B 2R IBTEPERREY BAEFER R
HEAER>T L2777 R 5 %25 B ABE o
8/19 BFEBF2LEFBRTHE L RS Bk A ARTHELFE A RrEr BR
BEGRP wBFT 2T AERBEIBRFTZAL .
#* PRy Y YR
AAPHE ARSI RETS ARDERT R PHET BT LT RRTE PG B R
R e A R Y A B
AAPFEESHBTS ok A REE A DS G A% B R
IR A RT Y AT R B
BT AR BT A BRI R IS 5 g R
DRI L S S e S
8/19 Aok T WiT e AMCE R wPREMA - 8 %
FargAE R A AAPT LBRFIY PR
2 Mo T W T % Mot 1T W IR AR o 5 R

Hﬂ

R prﬂ,“""piﬁ

ML 2000 £ 2 H R f AP PIITH LR v .

(2) 2010 & % ¢ % F 3
EERRSS o] rﬁﬁ&z‘ Bb/)}—‘fl"\"'ﬁr‘mflvﬁﬂ ﬁg:-\i—’ f%"o';: 4‘-'1,1,_" 1*?; /f ipéﬁ‘
W’ﬁﬁﬂWAmw%%%’w%#@%ﬁﬁ BATAFHEE F LR T84 ;%%ﬁj

ISR S A R > TR RS 33/53 T e A EFE o Flpt o5 2010 & R GHATEH
A ¥ ~LED ~ AAIM T A ERTEREPE 0 R EERTE F RS S R L?’F%%ﬁm*
Sodtd X R F HES P\?'AF‘ o gL B LTS € I }35#’ B E F ﬁiﬁﬁﬂﬁ'zg oy B > i

32



FHEI T ET 2012 > 45 (1) 27-40

FIBSAE R 3 K LB A A B T P R o #2009 # FARRKE AL F R KEF RS 1 > 2010
E R AF R B F A LGS A LR ERET RS P R SRR PR
ZJEt e o~ HFe 2 P BEIRE T R R PRI REREr 2R EFRAET T 0@
?§5ﬁ¢ﬁ@mﬁﬁﬁ’>“ﬁ&$ﬁ%ﬁfa§m& T425 T2010& % KT A
Fg e cmr-c il A ¥ M E N -

£ 22010 & 2 F T 4 AT T ¢ BV L B A ¥ AT

AFHel AR EHGER N PR 44
8/16 PV Market Overview AR AL SR g B4R o £ R
= B v 2 % ISuppliCorporation F i74g K
Solar energy and sustainable operation SHahagE B AR Eyais £
RIS o L A N IR o
Thin-film Cu(InGa)Se, Solar Cells WAFRF - R R R A BR
e L vl &t o

Technical Development of Crystalline Solar % & S it T chiprg B2k £ 57

Cell in Process and Equipment PR RH AR o
PRHRIERFT AP RBEE
8/17 The Future Star of LED Industry Mopz2 k-gFk- mW(LED)sA 8 %57

LED 2 & ¥ - £ XL FHE AN U2P A LE BRREABRAH
RS BN

s Key Issues of Solid State Lighting NEFERY AZ LA iR £7
BAETF L ERGF LD PESAURE 4T
Future and Novel Display Technologics A AkBE3ET BTy E ER
Rzl A 35148 8 R ARE o
MEMS Laser Pico-Projection SANBT AR EY Akt ER
LM P HIR G A PR GIE PR FERERFRR -

8/18 BTSSR EABT ALY L BAETH A - B R

LTHEMEAAE P AABR AT YP TR

7 e LR T £ 25 A A T g R
FAAABT hnEmg Y TR

MH L2010 & 2 KT H M AAIITR DI LR T w2 oo

Flpb o hFTF IR A F BT A 4 AR & (TR T PR F 0 2009 # AR AT 5 H A
R R mmﬁpx A OF A4S S BB~ LED & B 4RI o SRR RIS
o ERh ~ AFR B RS DA RS AR s T AFE A B e
HPATE BRI B2t BB URRIAVEIRT T MABYREEMEY AR 2R
5 o

33



7}1&1}31 ﬁi?{’s § 1 2012 » 45 (1)’27'40
N A

N T

FEp H 93 25 440 2009 27 2010 £ £ A E A KT AR P S RVIFIHE R o
2009 & S4B R A i 70 A CHERFBLANEE G ST 4B A g d 2 £ (35%)>
FALFIE 4 45 4 (789% )~ Lrig 4 44 (T%) H i Bped =475 L | 3¢ (53%) &

e 34 (53%) 2010 £#F R £ 704 > BERFBAANEF 4T 4 > #9 A g3
2 4% (85%) ALFIHE A 39 4 (83.0%)  #LrFd 34 (64%) kpH i g

PAT AR LA (21%) BEREER T RELT L 3o

A3 HENELFRTAAH

2009 & 2010 &

i e FA AdE FAw
LEmEs 2 359 4 8.5%
FALFiE 4 45 78.9% 39 83.0%
R T L 70% 3 6.4%
Hi BEurd = 3 5.3% 1 2.1%
e 3 5.3% 0 0%
B3 57 100% 47 1009

- B3 1k

&y

AEAYEAHEBIFIONREREBRELETT 0 FART AAFL Y o | B

BEEL e ¢ FHRETOREE T REPHE T I RBRKTETO FAPHE RS
%% HP TEABT AR AAIITR VIR KEBRLANLL , N n L1588

Bidppe R LEE  ABARFRAAARRL S F 2 PIRAETRE K
g}_%ﬂxy c L () BARAATHET 23 (2 ) BUEST %S EHARRBE S
~(Z2) BN RTAER 5 = 4E 0 2009 & &7 2010 = B ¥ %5 % L & Cronbach's Alpha
Jp078ﬁ086 MLVESLPERE o

R N O R, S
> p%
ﬁ

= B

BREREBALAEF LS GRPEFOLIAY IR - ¥ SRV RBRAKESLNE

*ﬁ%%**%@ﬁiﬂa7ﬁ§ o B fp SFB 8 G 0B £ L 546 SPSS Mt gl 7
fiﬁrrw BT BTSSR A A E AT 0 R R E AT R 2 AT
F*éﬂﬁmﬁmwQ*%(mmeww‘ﬂmha(%%mgmm,gawagq
TET A PR RN A R L R o g AR E R AR A AT R
c AN R AR B ERB A HFRFRGEELT

% *’“%

W
NN

34



7}1&1}31 ﬁi?{’s § 1 2012 » 45 (1)’27'40
B E7 R

- FRFRKERLATR

LARKS BERSRSHLYHREARTRLAITCN 0 A0 T @S &R
FIEG LR BAEL 3T 0 o B9 42000 & FH RS A LR TI55 38902010 & K4
REBLATIOL A1 HAFRHES ERVPADRE > YHL B L PFE 5 0
FUOME R 2 ARS6 BADT (47 ¥ 3-84S LA 2010 £ Fi0gc; 414
RBAOE BV FERDEMREBIA T8 UV HBHERF T HFHT A2
R omdERBY TXFHgRrLml b gkt So5E ) Bl 0 F REYH
AT AT TISR B R R AT A wﬂ,Aﬁaﬁ%ﬁ&&é40upmmﬂ’?
K iﬁé"}’%ﬁi* PG Eoopirigsd kI b ¥ R ALY KRR LSy
EEF L R R ZEY RS 0 RE ép’@T@ﬁimﬁ%ﬁﬁﬁgﬂgh%niwﬁﬁb
EFr o A XFERF o

34 BEHREBRELRTR

2009 & 2010 =

KERL RSP Tiofe T
LARa 2 o JAenp 32 FRF @ § o 32 2 3.82 4.15
250 3 0 FARGUER 2 PRI B3 F R 3.79 4.09
3R 2 0 KEF AL BB BEARG LA i g 4.18 4.26
A8 m 2 > SR A L ok oo o d L% 4.39 4.38
5.48a 3 ¥fFdfEaid o SR BRRFEA A4S 3.74 4.09
B.udm T o KEF L kA Y B R~ f F 4.28 4.21
7.8 A 3 o EEF A oo 0 A @R T R AN 3.64 4.02
gy
BAAMA 5 o EfT Ay RA R L FH R 2 RERA TS 4G 2 373 3.85
Q. RE M = o JL I B ET A A gt B R (F £ 4 M)A 3.65 4.00
ﬁ[gé 2%
1056487 5 0 25 e S R e e onk g 3.72 4.02
E L 3.89 4.11
=~ F R R
AFTE-HAERPEE G EulhE i FAFEERARE o F ASER LW

Q%%’Qmﬁ%@anﬁmw\ﬁd&ﬂ p<0.05> EA F L% ;| &7 5 B Hiihis 7
BEFAPR - T 4552009 # 3 KT kSR B R R g g% > FIGT R ¢
F2RFRIEAGY w iy A [ BIE A e fr(N=233)% 1§ A | 8(n=55)>
FEFBERTOET 4236 iz s b LAz o d A 57 T g NE B &SR ki
pw i T LR B2 96 (402%) 0 H=u s T2k Sa s 5 £

35



7}1&1}31 RRT ET 2012 - 45 (1) 27-40

5 (33.9%) T @i A AR S FE 47 £ 3 585 (249%) H P A Mg &
BErALRREBRFE | Zoogﬁﬁsxé‘fi/%,&méﬁtﬁ;r_"

% 52009 & 2 3 AT B i R, FIATIEE

(E NN

FF w% wv¥

I S i Lapnl Ryt BlE Sk Ak
% FA OFA

o o

S0 RE Lt R R AR 17 7.3 309
FRARE 2.0 F LR Kk 2 EiE 58 13 56 236
BFE R R R (24.9%) 7 3.0 127
AT 2D — P TART %A 21 90 382

25Kk R BolARA R A BT 14 6.0 245
S Har 6UV v k LED—+4vig & £ B fuk 79 18 7.7 327
T8 B E AR E R e T g (33.9%) 14 6.0 255

BLHF X BT A A LI NEARE Y B 33 142 600

OB B R FLZF BT IR ARESHBRFT LR 32 137 582

Bd ik 102 K PHEAFAFUOET S RILE B 96 32 137 582
Pk L2 K e BTHE (41.1%) 10 43 182
L#agrexayir 22 94 400

kX 233 100 423.6

R Q ihfkS i 5 72.800(a) ~ A 4 A& % 11~ p<0.05

2652010 #8F FEE G EolbhE g Eus s SEFLF QY% Q
chaSk (e % 27.087(@)  pd R 7 p<0.05 ERF KB A7 E R MM HET T HEELE
%&ﬁﬁ&? FEEAITRES I AT =F R 51 w%ﬁ FAEE o ity AeE R BlE =

ek fe (N=141) " 4508 B 3 (n=46) > ﬂ’.i BE R T9E 7 3.065 (kA i A
;‘%ﬁiﬁﬂéﬂcﬁ’ B PG s R AR B 5 r%l‘%sb ¥ 3% £ 5 73 (51.8%) # =%
= "LED j# ~ £ 3 41 % (29.1%) " #741 kg0 $4t  3f ~ £ 5 27 =% (19.1% )~ # ¢ = 12 T Solar
Energy and Sustainable Operation ; % 2010 & & % & B /& &, cOekAZ o

36



FHEI T ET 2012 > 45 (1) 27-40

% 62010 & 2 H T % LB I AR SR L AR TE

B w fhdw

oW % i Lo B3t FRE Fdk B A
Ak A P A
* % i A 1. PV Market Overview - iSuppli Corporation 12 8.5 26.1
ES 2. Solar Energy and Sustainable Operation 73 29 20.6 63.0
3. Thin-film Cu(InGa)Se 2 Solar Cells (51.8%) 15 10.6 32.6
4. Technical Development of Crystalline Solar Cell in Process and Equipment 17 12.1 37.0
# % = & 5. The Future Star of LED Industry 41 17 12.1 37.0
H(LED) 6 Key Issues of Solid State Lighting (29.1%) 21 170 522
*#73] &+ 7.Future and Novel Display Technologies 27 11 7.8 23.9
s 8. MEMS Laser Pico-Projection (19.1%) 16 11.3 34.8
Mt 141 100 306.5

L Q ek e 5 27.087(a)~ A 4 & 7~ p<0.05

4 iR L]

FHE R Soen %ﬁmF’“ *i%\‘?" AEREFTAITRE > &4 B F DM AR

»

B F I AR H B ERE D h Rk o K4 2009 £ F R AR b 2R T E (1)
WATPN X B H e BT TS “’P\"’)/"é‘?r}'“k’ﬁ; I"fif*'&ft Ve T R r’fzg%ﬂ % # 42

Voo R ) ’Jgﬁ B DT TEPGF S HAGFAE FEW  HAKE ) FilF 58 7
FPAZRZ G AFo () PFHankiar £k - 2 T S REF GIURDF Y ouk !
X E R AT 5T R RS AR - DR KN RERE R E
PEARG A F Pk g F (3) FFE R HFEIH o FERMY 2 FeEp
FEEETR > O UEZEALEER ! L E R AT T H T pr 4 msv—'ﬂ ‘e iE S SRARN
FHE G » RAEETIE G L r L R ?ffl.#é EE v GFE o EHT S i
o g H¥ o Bt r;fiii%%m?;?;mé? R RE BRI ERATHRE
A RFARLM S & cPERYT P FLEITLHF AR FE T AR
HHFRRP > 3 P b ‘é’acm#ﬂr/@?f CBERFRERRE XKL B HEHPY R
FLRZ T # L7 5 ~ A0 TR A BT HAEFoEATHMT 4 F o BB s ERS

C KEBRBR 2L BT RS ERGER R KT A FEE e KT T
T

¥-26 2010 #FF aghfe™ ooedike 7 (1) P P EH S AHERE AT
oD PNFhE S RPERNT T S - BAATGE A F e p,ﬁfyb/] ;4.2‘43?‘
I AGARP FE P R REZER TGP F e 5 (2) - & mgﬁ:ﬁr%ﬁw P EiE S
P AER NN R F RN AT @ T - A BEF AL RRREEAEET
7°1(3) ;iﬁwfﬁf@%%*ﬁ AP o T RE R Y LT H b F;%BE?F'“‘ %3 %
Wede™ G R L RFPAET B G LR JER R ?{ﬁfﬂ;&#; 5 #E
i ’F%pii*vf/iﬁdi B FF AR BL A A PR e A RFARIE G G A
37

b

“ﬂ’%

\

e =



7}1;}11}31 RRT ET 2012 - 45 (1) 27-40

5& / LR BTSRRI BT T LR L ERHYET B o b

GG TR F G SIS G LR B F R L A
g:‘u I’ﬁ Eﬁﬂpxigy—g-@y} ﬁﬁf{;gﬁ 9 g A o

FEipn E o F R G RIDE PSR 4 (1) BIER R L
R f R AP AR F o PR T TR R TR T R A B (2)
AP AL - APAEPEA TE S P FRREF AR SERERSRT R AEY S
Folges s Bk i-g L& (3) FFRE D FRINEG FEF O R LUF R R
FHHER R R LB R R T ﬁﬁ#,m)%i@;gﬁmepﬂ%ﬁ,%¢?
VABU R FRAEFYER S E o DALV AHA KBV RERLF T £ R PE
% o

BHEAFETHREFET BB ZAPHETEALAART 2R VRG> BER 2 T
ey FARGTR L AH LAV REEAEERBATOE L L ARG R > 5 kAP
TERATEER S A BB R F phie ) MK ERAANE D 2 i RF o2
TREE L T ARG A g TR Earmer sk T Pl R Y B
RE G R A SRR IR R B AL L KFRBLAT SRR P2
r:““’ﬁﬁﬁ%&mﬁﬁﬁ%%%a’2m&ﬁ&p£&m$ﬁww T R
*ﬁ 2010 #  f b2 S Lergieiinl 2 TABR AR 0 MR E R HEV R F DR LA

Tﬁﬁi‘%@Fﬁﬁﬁ&mﬁﬂL?&ﬂgioﬁﬁ,gﬁﬁﬁmﬁk?gﬁﬁ’@ﬁ
RSO ERT R LGB LR AP BV R E UFEr AR T iF
AR R Ry RFRAFT P BRI ETHER AT > mERA KRB TR
FEERFE LR VRN TEEVEY ST RN - AR BE AT R B ERE R AR
WARGF 2 D, T A AR SBAL I TR F I EAKEZ 5 o LA R
AT B A pr BRI AR R AR R R R AR L T R A
W*?%Fiﬂﬁ’%?éuﬁﬁm%&%%»ﬁﬁﬁ%ﬂﬁ?ﬁgammﬂﬂ;ggﬁa
FeRP o TR EEFEDAPN FAAT HE- R I s ﬁ Lap LRy A
%GR R EIER -

I B HALER 5 ’?ﬁﬁﬁﬁ?ﬁﬁﬁ%ﬁﬁﬁﬁﬁzﬁ%ﬁ»@i%ﬁngﬁ,
T XRAALPEERG TE S 0 P ERFAREREI BRI REST BRAE S BT R
¥k °“*’#ﬁk%iﬁ@ﬁ%ﬂﬁ»%ﬁa%%ﬂ%ﬁéziwﬁ,a%%ﬁﬂ&
B ARFT R AR L F A QR BABTRE > DY PR o BBy Y D RGk

o

4%

%

2

FEluo AEIHRMNEIERT O FENRCLAMBE AT HAELS  BE P
P A A BIPEL ST -
- BB A By FFREN AR T F ARG EAR R AL 0 T R
%ﬁ%ﬂi’%’jﬂ?ﬁ?‘f%wwﬁﬁmgﬁéiiﬁf4’W&Lmﬁ$ﬂiﬁ“
P ET E o RN R YA EAFHE AR R EFT I N HAT EITRETEIIES o

38



7?1;}11—,'?1 ﬁg_?(ﬂ §Jl 2012 > 45 (1) » 27-40

ST s T ELE A A RERLEVERTMIIB R oA ERIGFY B R 35—
2 U %*’%im#ﬁ&éi«géﬂ'sbiﬂ%ct“ﬁ BRA - F)pt > AR AR RERE Y > Z2RE
4 A e g AT

= %ﬁﬁ%@rﬁﬂﬁﬁﬁﬁvi’vﬁmﬁﬁimﬂﬁiﬁ”‘ Wit o AP AR
B0 AR G %iﬁpﬁ§W$m%ﬁ~ PEETL R APEEAHAEEP F L
=

=
s

=

7 772»;56% P MEFFLA R 0 TEERR &R R ORAVRGAL ) MFEFRIERE R AT E o
Frd o

B RGRERY C F R BEFS I REE - HFERENRERIE S ER
S S B FURE %ﬁﬁﬂiﬁﬁ%“iiﬁﬁﬁﬁ%“iﬁlﬁ*%’iﬁﬁﬁﬁ
MABT BB R 2200 FIMERAARFEY RE RELERIGEF L > § @ %
B AARE Y BRRE o B PRALERP  RE R PIEED EFERGEN F
CHAROERM PN R E CEF R e gy e *“Mﬁ%ﬁﬁﬁm$ﬁﬁﬁ ==
FFERPMFES O EREAFAZREABR I REZ P T A TR RERHAT RN B
m~i@w&§oﬂ&’%i%ﬁ%ﬁF’éi@#“%ﬁ%ﬁ@ﬁ*ﬁii’¢%ﬁw*
RH P REETT o N RERFEF AT 4 o

Iy

342

Alford, K., Calati, F., & Binks, P. (2007). An integrated, industry-linked approach to developing a
nanotechnology curriculum for secondary students in Australia. Paper presented at the NSTI
Nanotechnology Conference. Retrieved November 03, 2009, from
http://www.nsti.org/Nanotech2007/symposia/

Baldwin, T. T., & Ford, J. K. (1988). Transfer of training: A review and direction for future research.
Personal Psychology, 41, 63-105.

Domer, D. E., Carswell, J. W., & Spreckelmeyer, K. F. (1983). Understanding Educational
Satisfaction. The University of Kansas School of Architecture and Urban Design. (ERIC
Document Reproduction Service No. ED 232600)

Ernst, J. V. (2009). Nanotechnology education: Contemporary content and approaches. Journal of
Technology Studies, 35(1), 3-8.

Fourez, G. (1997). Scientific and technological literacy as a social practice. Social Studies of
Science, 27, 903-936.

Francken, D. A., & Van Raaij, W. F. (1981). Satisfaction with leisure time activities. Journal of
Leisure Research, 13, 337-352.

Goldstein, L. L. (1986). Training in organization: Needs assessment, development and evaluation
(2" ed.). Monterey, CA: Brooks/Cole.

Harnash-Glezer, M., & Meyer, J. (1991). Dimensions of satisfaction with collegiate education.
Assessment & Evaluation in Higher Education, 16(2), 95-107.

Hersam, M. C., Luna, M., & Light, G. (2004). Implementation of interdisciplinary group learning
and peer assessment in a nanotechnology engineering course. Journal of Engineering
Education, 93(1), 49-57.

39


http://www.nsti.org/Nanotech2007/symposia/

PHEEIEETET 2012 > 45 (1) 27-40

Jotterand, F. (2006). The politicization of science and technology: Its implications for
nanotechnology. The Journal of Law, Medicine & Ethics, 34(4), 658-666.

Keiper, A. (2003). The Nanotechnology revolution. The New Atlantis, 17-34.

Koehler, G., & Koehler-Jones, V. (2006). Training California's new workforce for 21st century
nanotechnology: MEMS, and advanced manufacturing jobs (California Community Colleges).
Retrieved November 03, 2009, from http://website.cccco.edu/Home/tabid/189/Default.aspx

Long, H. B. (1985). Contradictory expectations? Achievement and satisfaction in adult learning.
Journal of Continuing Higher Education, 33(3), 10-12.

Marsh, H. W. (1987). Students' evaluations of university teaching: Research findings,
methodological issues and directions for future research. International Journal of Educational
Research, 11(3), 253-388.

Martin, C. L. (1988). Enhancing children's satisfaction and participation using a predictive
egression model of bowling performance norms. The Physical Educator, 45(4), 196-2009.

Noe, R. A. (2001). Employee training and development (2™ ed.). New York, NY: McGraw-Hill.

Roco, M. C. (2002). Nanoscale science and engineering education activities in the United States.
Journal of Nanoparticle Research, 4, 271-274.

Shelley, T. (2006). Nanotechnology: New promises, new dangers. New York, NY: Zed Books.

Sheskin, D. J. (2004). Handbook of parametric and nonparametric statistical procedures (3" ed.).
Boca Raton, FL: Chapman & Hall.

40



PHEEIEETET 2012 > 45 (1) » 41-56

Psychological and Environmental Predictors of Student Imagination:
The Mediating Role of Generative Cognition

Yuling Hsu
College of General Studies, Yuan Ze University

Abstract

This study aimed to explore what psychological and environmental influences stimulated
imagination in education major university students. In addition, it was assessed to what degree these
influences had on student imagination. The participants in this study were two groups of students
from eight education programs. Sample one (n = 402) served as the calibration sample for testing
the most appropriate structures of imaginative capability scale and psychological/environmental
influence scales, using exploratory factor analysis. Sample two (n = 380) served as the validation
sample using confirmatory factor analysis for validating the factor structure from sample one, and
establishing the predictive model. The results of this study supported that imagination consists of
nine capabilities, namely crystallization, effectiveness, elaboration, exploration, intuition, novelty,
productivity, transformation, and sensibility. The psychological influences regarding imagination
stimulation were comprised of six factors, namely: intrinsic motivation, self-efficacy, inspiration
through action, stress, emotion, and generative cognition. The environmental influences of
imagination-stimulation were composed of four factors, namely: social climate, organizational
measure, physical component, and human aggregate. The hypothesis of the study that generative
cognition plays a mediating role on imagination-stimulation was partially supported. The structural
model also showed that variables of intrinsic motivation, emotion, self-efficacy, and organizational
measure have significant, indirect effects on imagination.

Keywords: Environmental influences, Generative cognition, Imagination, Mediating effects,
Psychological influences

1. Introduction

Young children see the world in a fresh and vivid way, often having considerable
opportunities to choose how to express their ideas. This creates a positive climate for young
children to realize their imagination and show their creativity. In addition, pre-school teachers
usually use role play, music making, expressive painting, and imaginative movement to promote
children’s creativity. Indeed, imagination is one of the most important cognitive capacities for
learning in that “it permits us to give credence to alternative realities” (Heath, 2008, p. 115).
However, imagination can gradually vanish as people grow up due to various discouraging life
experiences. These discouragements can increasingly limit the power of exploration, discovery, and
practice.
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In response to this phenomenon, many educational programs around the world have been
launched. One of the most progressive developments of curriculum in higher education can be
found in the activities of the UK Higher Education Academy - Imaginative Curriculum Project. At
the heart of this project is a campaign to encourage higher education to give greater attention, to its
role in developing student creativity. This initiative has created a network of educational
practitioners who believe that designing a curriculum is a creative process in which knowledge,
skills, imagination and passion for a subject come together (Hicks, 2007). The Imaginative
Curriculum Network is a cross-disciplinary community of people who provide practical help to
teachers, who want to develop their curricula in ways that are more likely to foster student
imagination and creativity.

Kress (2000) held that curriculum is a design for the future. A curriculum should provide
important means and resources for the individual’s transformative action into making themselves
socially human. Although earlier studies in the field of education appreciated the value of
imagination contributing it to this transformative action (e.g., Heath, 2008; Thomas, 1999), little
work has been done pertaining to the variables responsible for imagination, let alone developing an
evaluation tool for assessing imagination. Taking these concerns into account, this study aimed to
explore what psychological and environmental variables influenced the imagination of education
major university students, and the effects these variables had on their imagination. Imagination in
this study referred to the process of transforming the inner imagery of education students, when
they were faced an instructional design task.

1.1 Imagination

Imagination enables people to go beyond actual experience and construct alternative
possibilities, in which a fragmented situation becomes a meaningful whole (Passmore, 1985).
Therefore, imagination can be viewed as the basis for cultivating creative thinking, and thus the
driving force of innovation (Finke, 1996). From the related literature, nine capabilities were
compiled to represent human imagination. These capabilities were crystallization, effectiveness,
elaboration, exploration, intuition, novelty, productivity, sensibility, and transformation (Cartwright
& Noone, 2006; Folkmann, 2011; Liang, Chang, Chang, & Lin, 2012).

First, imagination connects “abstract properties” and “concrete universals” by the law of
association, allowing us to set aside familiar distinctions and definitions (Greene, 2000, p. 3).
Vygotsky (2004) also believed that all objects of common life appear as a crystallization of the
imagination. Second, every invention is the result of a particular human need, for its own special
purpose. Reiner and Gilbert (2000) confirmed that imagination is goal-oriented, based on prior
experiential imagery, which needs to be examined by its effectiveness. Third, during the beginning
of imagination, an individual’s attention is spontaneous, natural, and effortless. As the process
continues, imagination becomes a long, detailed, and laborious personal moment (Ribot, 1906).
Cartwright and Noone (2006) explained that imagination is what occurs as a person encounters new
ideas and engages in confrontations with arguments and controversies. This is an experience of
elaboration.
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Fourth, imagination consists of the possibility of creation as a qualitative leap, which allows
one to explore, dare, and challenge institutional order, and thus overcome limits (Colello, 2007).
Fifth, Reichling (1990) contended that knowledge is gained directly as an insight or a grasp of the
whole through intuition. Townsend (2003) anchored that if people utilize more intuitive
representations, then their imagination would last longer. Sixth, the Platonic philosophy has
associated imagination with novelty, creativity, and irrationality. Vygotsky (2004) also held that
although imagination builds using materials supplied by reality, its products arise from using
combinations of concepts that are more removed from reality.

Seventh, imagination corresponds to four particular sets of conditions namely: quantity of
images; quantity and intensity of images; quantity, intensity and duration of images; as well as
complete systematization (Ribot, 1906). All of these evolving conditions are related to physical
dimensions of imaginative productivity, continuity and fluency. Eighth, Ribot (1906) held that the
essential element of imagination in the intellectual sphere is the capacity of thinking through
analogies. The core principle behind analogy is transformation. Vygotsky (1978) stressed that this
transformation enables children to learn how to control a situation through the use of symbols.
Finally, inventors strive to achieve their goals and overcome problems, often experiencing painful
struggles in thoughts, feelings, and emotions during creative activity (Ricoeur, 1978). Reichling
(1990) also confirmed that feeling is assigned a cognitive dimension, in terms of imagination.
Sensibility is thus identified as another important characteristic of imagination.

In addition, Fettes (2010) in his recent work identified eight functional capabilities of
imagination, which included: grasping regularity, grasping detail, grasping composition, grasping
wholes, grasping possibility, grasping struggle, grasping indices, and grasping inconsistency. Fettes
categorized these imaginative capabilities into three groups. The first three capabilities might be
thought of as grasping the coherence and stability of the world; the second three capabilities
emphasized change, variation, and unpredictability; and the last group of two emphasized the role
of integration.

1.2 Influential variables on imagination stimulation

Research has shown that the environment can facilitate, modify or hinder certain human
behaviours and emotions (e.g. Strange & Banning, 2001). Accordingly, the campus environment can
be divided into four dimensions: physical component, organizational measure, social climate, and
human aggregate (American College Personnel Association, 1994). The physical component
dimension of a campus consists of its natural environment (geographic location, topography,
temperature, etc.) and man-made environment (architecture, sound, facilities, and messages sent to
its inhabitants). Both components define space for activities and events, thereby encouraging some
phenomena while limiting others (Strange, 2000). There are numerous follow-up studies which
indicate that the environment has a profound impact on students’ imagination (e.g. Blscher,
Eriksen, Kristensen, & Mogensen, 2004; Claxton, Edwards, & Scale-Constantinou, 2006).

The organizational measure dimension arises from the myriad decisions made about
environmental purposes and functions (Strange, 2000). Who is in charge? How will resources be
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distributed? What must be accomplished and how quickly? How will participants be rewarded for
their accomplishments? As a result of this need, rules and regulations are formed, rewards systems
are developed, and reports become necessary for resource allocation. Such organizational measures
could raise or lower the morale of participants. Many studies by modern scholars (e.g. Claxton et
al., 2006; Kangas, 2010) also give evidence as to the influence of organizational measures on
students’ imagination development.

The social climate dimension focuses on the subjective experiences of participants (Strange et
al., 2001). Social climate has both intrinsic influence and external impact. McMillan (1995) thus
held that all schools should create a context that is full of encouragement and support in order to
cultivate students’ imagination. Moreover, the human aggregate dimension represents the collective
characteristics of people who inhabit the environment. This dimension creates features in an
environment that reflect varying degrees of consistency, especially in terms of organizational
culture, tradition or style (Huebner et al., 1990). Modern research (e.g. Claxton et al., 2006;
Treadaway, 2009) also echoes the impacts of socially constructed and human aggregate dimensions
on an individual’s imagination.

In addition, human imagination will also be stimulated by psychological sources such as
motivation, emotion and cognition (Byrne, 2007). According to Rosenbaum (2002), people’s
performance at a given time is influenced by what they imagine and plan to do next. Such
anticipatory effects have been treated as clues to the nature of human perceptual-motor planning.
Oettingen and Mayer (2002) also indicated that positive expectations would predict high-effort and
successful performance. This form of thinking about the future is closely related to motivation.

Fredrickson (2001) suggested that emotions such as joy and love broaden a person’s available
repertoire of cognitions, thus enhancing creativity and imagination. Although emotions have been
studied as facilitating variables in changing people’s attitude, creativity and problem-solving skills
(e.g. Erez & Isen, 2002), there are conflicting studies however, that argue conversely. For example,
emotions experienced during learning processing can be viewed as an unnecessary load on working
memory, and it can have a negative effect on reasoning (e.g. Paas et al., 2003).

Many studies indicated that individuals with high self-efficacy perceive themselves as capable
of taking the necessary steps to resolve problems (e.g. Bandura, 2000). They believe and imagine
that they can affect change, and have control over their thoughts and actions. They are confident in
their capacities, and consider difficult tasks as challenges rather than threats. In addition, they set
meaningful goals and strive to achieve them. In short, people with high self-efficacy are confident
and imagine themselves able to do it!

Recent studies in the field of creative imagery revealed the cognitive structures and processes
that are involved in creative thinking and imagination (Finke, 1996). For example, in the geneplore
model of creative cognition, Finke claimed that two aspects accounted for creative thinking and
imagination, a generative phase where an individual formulates mental representations, and an
exploratory phase where those structures are adopted to establish creative ideas. Creative thinking at
the generative phase is closely associated with generative cognition, while the exploratory phase is
associated with meta-cognition. Additionally, O’Connor and Aardema (2005) situated imagination

44


http://en.wikipedia.org/wiki/Barbara_Fredrickson

PHEEIEETET 2012 > 45 (1) » 41-56

within consciousness complete with its own pre-cognitive, cognitive and meta-cognitive domains. It
allows us to realize how “believed-in imaginings” develop and become under some circumstances,
“lived-in experiences.”

The philosophical framework provided by Vygotsky (1978, 2004) includes not only insightful
interpretations about the cognitive tools of mediation, but also the re-interpretation of important
concepts in psychology such as the notion of internalization of knowledge. Internalization of
acquired knowledge and experience is a crucial way to facilitate imagination (Valett, 1983). Many
studies supported that cognitive structures and related tools are closely associated with the learner’s
perceptions, feelings, motivations and other ways to trigger ideas (e.g. Finke, 1996; Taylor et al.,
1998). Thus, generative cognition may play a mediating role in stimulated imagination (Finke,
1996; Folkman, 2011; Wygotsky, 2004). Subsequently, the following relationships were
hypothesized in this study:

Hypothesis 1. Generative cognition is positively associated with imagination.

Hypothesis 2. Generative cognition mediates the effect of environmental variables and
imagination.

Hypothesis 3. Generative cognition mediates the effect of psychological variables and
imagination.

Figure 1 summarizes the three sets of variables examined in the present study and their
hypothesized relationships with respect to imagination.

Environmental influences \HZ H1

Generative cognition
Psychological influences /Hs

A 4

Imagination

Figure 1. Hypothesized model of the present study

2. Method
2.1 Measures

Imaginative Capability Scale. Based on the research of Liang et al. (2012), the measure for
imaginative capability in this study was a 9-item scale. Respondents answered on a five-point scale
ranging from 1 = strongly disagree to 5 = strongly agree. Some representative items are: “I am good
at seeking improvement by logically analyzing ideas” (Cronbach’s a = .86), “I often help myself
imagine by arousing personal feelings” (Cronbach’s a = .81), and “I often have uncommon ideas
compared to others” (Cronbach’s a = .83).

Psychological Influence Scale. Based on the study done by Hsu, Huang, and Lin (2012),
psychological influences were measured with a 24-item scale which was composed of six subscales
namely: intrinsic motivation, generative cognition, emotion, stress, inspiration through action, and
self-efficacy. The generative cognition is a four-item subscale that measured the degree to which
participants considered what cognitive approaches were important in stimulating their imagination.
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The emotion subscale includes three items reflecting the extent to which participants reported being
positively influenced by a feeling. The stress subscale is a four-item subscale that indicated the
degree to which participants felt their imaginations were influenced by their negative psychological
states and surroundings. Self-efficacy, a five-item scale, evaluated the extent to which participants
reported being influenced by the belief in their own competence. The intrinsic motivation subscale
consists of four items that assess participants’ imagination being influenced by personal satisfaction
rather than for some external rewards. Finally, four items constitute the inspiration through action
subscale and examine how participants felt regarding their imagination being influenced by
meta-cognition with hands-on practice. Respondents answered on a five-point scale ranging from 1
= strongly disagree to 5 = strongly agree. Some representative items from this scale are: “Use
immersive sensory exploration to spark imagination” (generative cognition, Cronbach’s o .73),
“Joyfulness from the surroundings” (emotion, Cronbach’s a .81), “Anxiety felt by individuals”
(stress, Cronbach’s o .85), “Be determined to achieve set standards™ (self-efficacy, Cronbach’s
a .85), “Courage to present different ideas” (intrinsic motivation, Cronbach’s o .84), and “Hands-on
design with constantly-changing concepts envisaged in mind” (inspiration through action,
Cronbach’s o .81).

Environmental Influence Scale. Based on the study of Liang, Chen, and Huang (2012),
environmental influences were measured with a 19-item scale which was composed of four
subscales namely: social climate, physical component, organizational measure, and human
aggregate. The social climate subscale consists of seven items that assess the extent to which
participants reported being influenced by the climate of the class. The physical component subscale
includes four items reflecting the degree to which participants felt the facilities and messages in an
environment stimulated their imagination. The organizational measure subscale is a five-item
subscale that measures participant perception of the influence of organizational structure and
instructional measures. Finally, three items constitute the human aggregate subscale. It reflects the
extent that the imagination is influenced by the organizational culture and its dominant human
characteristics by the participants. Respondents answered on a five-point scale ranging from 1 =
strongly disagree to 5 = strongly agree. Some representative items from the survey are:
“Communication and discussion with classmates” (social climate, Cronbach’s a .87), “Public spaces
for creation, discussion and exhibitions” (physical component, Cronbach’s a .72), “Teacher’s
encouragement and praise for taking risks” (organizational measure, Cronbach’s a .83), and “There
is a culture on campus of putting imagination into practice” (human aggregate, Cronbach’s a .80).

2.2 Participants, procedure and analyses

The participants in this study were two samples of students from eight education programs
across different regions in Taiwan. Sample one (n = 402) served as the calibration sample for testing
the appropriate structures of the imaginative capabilities, psychological influence, and
environmental influence using exploratory factor analysis. Sample two (n = 380) served as the
validation sample using confirmatory factor analysis for validating the factor structure from sample
one, and establishing the predictive model. Of the participants of sample one, 250 of 402 were
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female (62%). The dominant grade groups were sophomores (29%) and graduate students (29%). In
sample two, 286 of 380 were female (75%). The majority of grade group was also sophomores
(24%).

In the questionnaire, students were asked to determine the level of agreement with regard to
each imaginative capability, and the strength of influence that each item of
psychological/environmental influence had on their imagination. Data collection of each survey was
conducted by graduate assistants who were accompanied by the class instructor. All the assistants
were graduate students in the video/film programs. Each of them received 18-hour training in order
to ensure the quality of investigation.

In order to ensure the quality of this study, the research team discussed the survey content with
instructors in the target programs first, and then arranged similar assignments and schedules.
Therefore, this study could be implemented across campuses under a comparable timetable and
similar design tasks. The investigation process delivered in each program followed the same
procedure. The participants were guaranteed anonymity, confidentiality, and the right to review the
results of their responses.

3. Results
3.1 Principal component analysis and confirmatory factor analysis

Both principal component analysis (PCA) with promax-rotation and confirmatory factor
analysis (CFA) with maximum likelihood estimator were conducted to determine the most
appropriate structure of the developed scales. The number of factors to be extracted for these
analyses was determined using a number of criteria which include: eigenvalues above 1.0 (Kaiser,
1960), examination of Cattell’s scree test (Cattell, 1966), communality values greater than .30, and
the total variance accounted for by each factor. Based on these criteria, in the sample one, data was
analyzed using SPSS version 17.0 software. The single-factor solution of imagination (explained
variables of 33.27%) with an oblique rotation provided a good factor structure both conceptually
and statistically. Our results also showed that the internal consistency of imagination (.81) was
considered stable.

In the sample two, CFA was performed with LISREL 8.80 to further test the factor structure.
We used the indicators recommended by Hu and Bentler (1999) and Tabachnick and Fidell (2001)
to assess goodness of model fit: Comparative Fit Index (CFI; .95 or above indicating excellent
fit, .90-.95 indicating an acceptable fit), Root-Mean-Square Error of Approximation (RMSEA; .05
or below indicating excellent fit, .05-.08 indicating an acceptable fit), Standardized Root Mean
Squared Residual (SRMR; .05 or below indicating excellent fit, .05-.08 indicating an acceptable fit),
Tucker-Lewis Index (TLI; .95 or above indicating excellent fit, .90-.95 indicating an acceptable fit).
In regards to the imaginative capability, the single-factor solution yielded acceptable fit for this
study (X* = 135.89, df = 27, p < .005, CFI = .94, RMSEA = .08, SRMR = .06, TLI = .92) with a
construct reliability of .84 (refer to Table 1).
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Table 1. Descriptive statistics and factor loading of the imagination

Sample 1 Sample 2

Characteristic Item
M SD PCA CFA

Productivity I constantly have ideas toward my designs 3.27 .80 73 75

Transformation | am flexible in my thinking and can transfer ideas to multiple fields of tasks 3.55 .76 .67 .62

Sensibility | often help myself imagine by arousing personal feelings 3.70 .73 .63 72
Intuition | often come up with new ideas leading by my intuition 3.78 .76 .60 .68
Novelty | often have uncommon ideas compared to others 321 .78 .57 .65
Exploration I like to explore unknown areas of knowledge and experience 392 .69 .57 .60
Effectiveness I often complete my tasks by focusing on effective ideas 357 .71 .52 44
Crystallization I am good at expressing abstract ideas by using concrete examples 350 .81 .46 .56
Elaboration I improve my thoughts by focusing on formalizing ideas 344 .82 37 37

In regards to psychological influences for the sample one, the PCA extracted six factors with
eigenvalues greater than one, explaining 56.49% of the cumulative variances. These six indicators
were: intrinsic motivation (M = 4.09, SD = .54), self-efficacy (M = 3.91, SD = .57), stress (M = 3.63,
SD = .69), inspiration through action (M = 3.92, SD = .53), emotion (M = 4.06, SD = .61), and
generative cognition (M = 3.90, SD = .50). Our results also indicated that the internal consistency of
psychological influences (.87) was considered stable.

In the sample two, the results of CFA showed a good fit to match the hypothesis that six
psychology-related factors influence imagination, X*(237) = 711.91; CFI = .97, RMSEA = .07,
SRMR = .06, TLI = .96. The factor loadings of items on the subscale of intrinsic motivation ranged
from .70 to .77 (with a construct reliability of .82), those of self-efficacy from .69 to .78 (with a
construct reliability of .86), those of stress from .62 to .85 (with a construct reliability of .84), those
of inspiration through action from .58 to .81 (with a construct reliability of .81), those of emotion
from .55 to .91 (with a construct reliability of .82), and those of generative cognition from .53 to .67
(with a construct reliability of .72).

With respect to environmental influences for the sample one, the PCA extracted four factors
with eigenvalues greater than one, explaining 50.05% of the cumulative variances. These four
indicators were: social climate (M = 4.04, SD = .54), physical component (M = 3.55, SD = .48),
organizational measure (M = 3.99, SD = .51), and human aggregate (M = 3.91, SD = .67). Our
results also indicated that the internal consistency of environmental influences (.89) was considered
stable.

In the sample two, the results of CFA showed a good fit to match the hypothesis that four
environment-related factors influence imagination, X(146)= 514.40; CFl = .96, RMSEA = .08,
SRMR = .06, TLI = .96. The factor loadings of items on the subscale of social climate ranged
from .46 to .75 (with a construct reliability of .85), those of physical component from .59 to .63
(with a construct reliability of .71), those of organizational measure from .63 to .76 (with a
construct reliability of .82), and those of human aggregate from .67 to .81 (with a construct
reliability of .78).
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3.2 Correlations

The relationship between the influential variables and imagination was continually examined.
The team found that the averaged correlation coefficient is .28, and the individual coefficients are
between .15 and .44. The results also indicated that the influential variables were significantly
correlated, p < 0.05. The averaged correlation coefficient of the influential variables is .66, and the
individual coefficients are between .39 and .87 (refer to Table 2).

Table 2. The correlation among variables (n = 380)

Variables 1 2 3 4 5 6 7 8 9 10 11
1. Imagination --

2. Intrinsic motivation 027" -

3. Self-efficacy 025" 065 --

4. Stress 0.15° 040 053 -

5. Inspiration through action ~ 0.29° 0.78" 0.72° 039" --

6. Emotion 025" 0.68 061 039" 059 -

7. Generative cognition 044" 082" 068 044 067 069 -

8. Social climate 029" 0.71° 066 053" 066 067 073 -

9. Organizational measure 032" 072" 061" 044 064 057 073 087 -

10. Human aggregate 023" 068 0.68 050" 064 057 065 074 073 -

11. Physical component 027" 066 063 047 057 054" 067 072" 077 068 --
*p <.05.

3.3 Structural model and hypothesis testing

The present hypotheses suggest that three sets of variables (generative cognition,
environmental variables, and psychological variables) influence imagination, and that generative
cognition mediates the effects of the other two clusters of variables on imagination. According to
these hypotheses, the research team using data of the sample two, first proposed a full mediation
model. In this model, all the variables would enhance generative cognition, and generative
cognition, in turn, would fully mediate the influence of these variables on imagination. We also
wanted to compare the full mediation model with a model that is more consistent with the idea that
some of the variables may continue to enhance imagination after controlling for the influence that
such effects have on generative cognition. Therefore, in the partial mediation model, we predicted
that all the influential variables would have both direct and indirect effects on the student
imagination (refer to Figure 2).
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Figure 2. The full mediation model (left) and partial mediation model (right) in the present study.
Note: Environmental influences: social climate (sc), physical component (pc), organizational measure (om), human
aggregate (ha); psychological influences: intrinsic motivation (im), stress (st), self-efficacy (se), inspiration through

action (ic), and emotion (em).

Both of the full mediation model (X? = 2679.55, df = 1228, CFI = .97, RMSEA = .06, SRMR
= .06, TLI = .97) and partial mediation model (X* = 2671.17, df = 1219, CFI = .96, RMSEA = .06,
SRMR = .05, TLI = .96) showed a good fit to the present data. The chi-square difference test
between these two models showed no significance. Since the full mediation model is more
simplified and more presentable, the team decided to adapt it and continually made necessary
modifications.

In the full mediation model, however, due to a high correlation between some of the variables,
neither all were significantly associated with imagination. Taking into account the multicollinearity
and the low standardized path coefficients, the less significant paths were removed. In the revised
model, only the four paths respectively, organizational measure, intrinsic motivation, emotion, and
self-efficacy to the mediator (generative cognition) were kept.

This revised model showed a model fit comparable to that of the initial model, X* = 922.70, df
= 394, CFI = .96, RMSEA = .06, SRMR = .06, TLI = .96. Furthermore, it accounted for substantial
variance in both generative cognition (R® = .73) and imagination (R? = .17). The standardized path
coefficient of generative cognition reached .41*, and the path of intrinsic motivation reached .40*,
followed by the path of organizational measure .25*, emotion .17*, and self-efficacy .16*. In the
case of model trimming, a significant chi-squared goodness of fit test (Ay* =1756.85, Adf=834, p <
0.05) suggests that the revised model is a more suitable fit to the data than the initial, full mediation
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model, and hence, should be supported.

Overall, the SEM results summarized in Figure 3 support the present hypotheses. Generative
cognition directly influenced imagination (Hypothesis 1 was supported). Partially supporting the
mediating hypotheses (Hypothesis 2 and 3), one environmental variable (organizational measure)
and three psychological variables (intrinsic motivation, emotion, and self-efficacy) influenced
imagination through their impacts on generative cognition.

Organi-
zational
measure

0.83

Intrinsic
Motivation

Generative
Cognition

Imagination

Figure 3. Structural model depicting cognitive generation as mediator of influential variables and imagination.

4. Discussion
This study examined what psychological and environmental variables influence the

imagination of education students. In addition, it was assessed to what degree these influences had
on student imagination. While philosophical studies abound on the influence of diverse variables on
imagination-stimulation, little articulates about imaginative capabilities, nor the variables that may
mediate this relationship. Given this observed gap in the literature, the results of this study increase
the understanding of the indirect paths from psychological and environmental variables to
imagination. The present study especially contributes to the understanding of generative cognition
as mechanisms through which psychological and environmental states might affect our student
imagination.

The results of this study supported that human imagination consists of the nine capabilities:
productivity, transformation, sensibility, intuition, novelty, exploration, effectiveness,
crystallization, and elaboration. In no way definitive or exhaustive, nonetheless, it has yielded a
path for further inquiries. One consideration to bear in mind is whether these imaginative
capabilities can be categorized as being easier to be manipulated? This emerged consideration is
based upon Betts’s (1916) belief that any activity of human imagination can be classified into
reproductive imagination and creative imagination. In other words, how can these capabilities to be
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grouped into these two categories? What psychological and environmental variables, in turn, have
more or less effects on these two types of imagination respectively, and how do they work? On the
basis of the definition of these two categories, the authors would propose two hypotheses for
testing. First, the capabilities of novelty, productivity, sensibility, intuition and exploration could be
categorized as creative imagination. Second, effectiveness, elaboration, crystallization and
transformation could be categorized as reproductive imagination. All of these interesting issues and
proposed hypotheses grant further research.

Despite numerous studies of meta-cognition and stress influencing human cognition (e.g.,
O’Connor et al., 2005; Paas et al., 2003), these variables did not play significant roles to predict
generative cognition in the present study. In other words, the effects of these two variables were less
than the effects yielded from other variables such as intrinsic motivation, self-efficacy, and emotion.
This result may suggest that interesting tasks, free discussions and joyfulness from the surroundings
should be embedded in learning activities in order to trigger the student imagination. This also
suggests that strengthening student self-confidence and work-related efficacy may facilitate his or
her imagination.

According to our findings, the environmental influences on imagination are composed of four
variables, namely social climate, organizational measure, human aggregate, and physical
component. Of interest, only organizational measure was a significant predictor of generative
cognition. This suggests the possibility that the effect of organizational measures with respect to a
person’s cognitive approaches is greater than the effects of other environmental variables. This
interpretation corresponds to the research regarding imagination-stimulation through instructional
strategies and rewards systems (Claxton et al., 2006; Kangas, 2010). Thus, to improve the student
imagination, it may be important to widen teacher capacity of tolerance and diversify his or her
ways of encouragement.

Although our results supported the mediating role of generative cognition in the current study,
we wonder if any other mediator, or if any moderator exists? Are there any non-linear relationships
existing among the variables discussed in the present study? Much work needs to be done in order
to shed light on these issues. In addition, the structural model showed that organizational measure,
intrinsic motivation, emotion, and self-efficacy have indirect effects on imagination. In other words,
no amount of organizational measures, driving motives and self confidence will stimulate learners’
imagination, unless students use their cognitive tools. This model implies that researchers and
instructors may need to focus less on the indirect and insignificant effects, and more on
understanding the direct effects of cognitive tools.

In drawing these conclusions, it is necessary to acknowledge the limitations of this study. First,
the final model fits the data well, but the predictive validity could be stronger. This result may be
due to the high correlations between some of the variables. Another inference similar to multiple
influential variables on human creativity (Shalley, Zhou, and Oldham, 2004), is that both
psychological and environmental influences are only but two variables stimulating student
imagination. Additional variables, such as learner personality and cultural diversity, should be taken
into account for further inquiry. A second limitation is the use of self-reported influence rather than
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relying on expert evaluations or behavioral measures. The choice to use self-reports however, was
justified by the preliminary nature of the study. There was a lack of existing measures and the
questions asked in our study did not include sensitive items that may cause respondents to present
themselves in a socially acceptable manner.

Although the limitations of this study must be kept in mind, the results reported here provide
intriguing insights into the complexities of imagination-stimulation. The model proposed in this
study is significant to the education profession, even to other diverse domains. For example, it
would be interesting to elaborate each of the ten imaginative capabilities identified in this study and
clarify their uses. It would also be valuable to explore which imaginative capability may be best
facilitated in which age-range. It would be even more exciting to elucidate which imaginative
capabilities may be required in various domains, e.g., arts, science, design, engineering, or
management. Preliminary work such as this always raises a battery of issues and questions.
Nevertheless, a great deal of research needs to be further conducted in this area. We sincerely invite
you to use the results of this study as a foundation to develop meaningful research projects. We also
wish that the utilization of this study will in turn, inspire the construction of appropriate
instructional strategies to assist students and develop their imagination.
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Abstract

The research aims at professionals serving with Taiwan’s current 1,000 printing businesses in
an attempt to extract cross-domain employability of E-Business that the printing industry
professional indicators should have in Taiwan. The pilot study aims at confirming and developing a
questionnaire based on indicator of employability on E-Business in Printing Industry and the
researchers designed Analytical Hierarchy Process (AHP) questionnaire and built its weight to
present the cross-domain employability indicators related to E-Business. The research found that
the eight main indicators are in the following order by importance: work attitude, teamwork,
business operation ability, production/manufacturing ability, pre-press network integration ability,
innovation ability, image-processing ability, and editing/design ability. The contribution can benefit
the printing industry when recruiting new employee, and to serve as reference for the printing
related departments in higher education.

Keyword: Employability, E-Business, Printing industry, Cross-domain, AHP

1. Introduction

The success of a country’s economic development depends on whether it can successfully
integrate into corporate production systems its labor force with knowledge and ability (McGINN,
1999), and it is even more so for Taiwan’s printing industry. Nowadays the scope of publishing has
expanded, not just printed resources, but also electronic resources (Hatane, Santoso, & Gorjian,
2011). Human resource quality is an important factor in determining a company’s competitiveness,
and Levin (2005) believes that fierce competition in dynamic environments, budget reduction and
heavy price pressure make business operation highly dependent on high-quality human resources.
Rae (2007) also considered that high-quality labor force is required to have cross-domain
employability, which is what a mature industry relies on for enterprise transformation and
development. Crossan and Berdrov (2003) pointed out that one of the consequences of intense
competition, globalization and the advanced development of science and technology is that
organizational learning, knowledge creation and innovation capability have combined to form a
major benefit supporting corporate competitiveness. It is therefore quite natural that, out of
necessity arising from competition, companies have adopted the competence-based perspective and
require the employees they recruit to possess cross-domain multiple competences instead of one
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single specialized skill. Enterprises tend more and more to require their employees to possess what
IS needed for business operation in terms of cross-domain competences and the corresponding
performance requirements in order for them to remain employed on a long-term basis in the
enterprise and to subsequently develop their individual professional careers (Shahin & Mahbod,
2007).

Education is the main means of enhancing Taiwan college students’ employability (Wu, 2009).
Hillage and Pollard (1998) defined the term “employability” as the capability to move
self-sufficiently within the labor market to realize potential through sustainable employment, and
considered that if an employee has self-perceived employability, he will be able to deploy
employability frequently both within and outside of the enterprise. Rothwell and Arnold (2007)
started from the perspective of personal employment and career development to consider that
employability is about people’s ability to possess skills, find work, and maintain work of the kind
they want. For an enterprise, employability means possessing human resources with long-term
working ability. The concept of employability can be considered by a corporate organization as
employees’ long-term working ability, as in the idea of “work for the sake of life” (Pascale, 1995;
Rajan, 1997). Kiran, Valli, and Chandulal (2011) indicated that the competency based approach can
give rise to a concept which could be called as competent teacher for a competent student. Sanders
and de Grip (2004) stated that training participation and task flexibility of low-skill workers in an
enterprise are positive and beneficial to their employability within the enterprise and the possibility
of their deploying lifetime employability outside of the enterprise. The core professional
competencies and the exit profiles should be based on the guiding principles of development (Kiran,
Valli, & Chandulal, 2011). All these studies focused on employability are based on the
competence-based theory (Ljungquist, 2007). The need to enhance employees’ possession of the
kind of employability their enterprise demands sustains the inevitability for the enterprise to plan
and implement education and training programs. In view of all the above and for the purpose of our
study, we can define employability, in the labor market related to the printing industry, as the ability
to execute the requirements of the related professional technology cluster and to remain employed
on a long-term basis, particularly in E-Business. Dhillon and Kaur (2012) believed that the driving
forces of E-Business are changing the very definitions of the core values within many
organizations.

It would be highly meaningful to identify the requirements of Taiwan’s printing businesses in
terms of employees’ employability in E-Business and to use the findings as a basis for talent
cultivation in higher education. Therefore, based on the research background described above, this
study aims at introducing, from a competence-based perspective, a set of indicators for the kind of
cross-domain employability required for Taiwan’s printing industry professionals. These indicators
can then be used as assessment tools by printing businesses in the development of their talent
recruitment strategy including the field of E-Business and as a basis for the curriculum planning of
related departments in science and technology universities.
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2. Cross-domain employability from a competence-based perspective

Printing is one of the industries with a high cluster effect. The production chain going from the
upstream supply of raw materials like paper, ink or plastic material, to the actual printing process
with pre-press, on-press and post-press technologies, via the various tasks of image process,
network transmission, color control and management, printing skill process, gravure printing
process and binding process, forms an industry displaying a cluster effect (New Zealand
Qualifications Authority [NZQA], 2012).

Information and communication technology have much implications for the organization,
operation, and management of printing activities. These ranges were digitally designing and
printing processes from digital pre-press to post-press activities. Moreover, conventional printing
technologies are facing unceasingly changes with digital technologies and services, such as ERP
scheduling or electronic job services and B2C devices.

Treese and Stewart (1998) think that the use of the global internet for purchase and sale of
goods and services, including service and support after the sale. Taiwan’s printing industry, like in
other countries, is characterized by its status as both an industry and a service; its technical content
covers knowledge and applications of a broad range of fields, including electronics, mechanics,
materials, mathematics, physics, chemistry, optics, chromatics, business estimating, cost analysis,
industrial management, production management, art and culture, creative design, multimedia
technology, etc. Strader and Shaw (1997) pointed out that modern business methodology that
addresses the needs of organizations, merchants, and consumers to cut costs while improving the
quality of goods and services, and increasing the speed of service deliver. The production process is
highly oriented toward client needs, and the fact that the products tend to be small in quantity but
highly diverse and customized means that professionals need to have cross-domain capabilities
consisting in streamlined technical operation applications like estimating, design & editing, image
process, color management, remote transmission via the Internet, computer application, job
scheduling, printing production, logistics, etc. Due to the technology cluster of the industry, it is
necessary for printing professionals to possess specialized skills whose content is constituted by
cross-domain competences, so that they can meet competence-based requirements and achieve the
kind of work performance required by business owners. The technology cluster involved in such
professional employability is schematized in the following Figure 1.
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Figure 1. The technology cluster involved in employability for the printing profession

Lei and Slocum (1992) deemed that cross-domain competencies involve core competences,
professional competencies, management competences, as well as general competences; among them,
performance in professional competences is a key factor in corporate competitiveness. As to the
cultivation of cross-domain employability, Shahin and Mahbod (2007) considered, from the
perspective of organizational performance, that requirements of organizational operation
performance can be prioritized in terms of long-term SMART (Specific, Measurable, Attainable,
Realistic, Time-sensitive) goal setting. Therefore, cross-domain professional competence implies,
for an individual, the possession of the knowledge and skills represented in the technology cluster.
In the printing domain, characterized by a technology cluster, the technologies used cover three
major areas, and professional knowledge can be divided into three broad domains (Mole, 1997).
generic areas of knowledge, generic skills (process knowledge), and generic professional
competencies. Competencies are complex and dynamically interactive clusters of integrated
knowledge, skills and abilities; behaviors and strategies; attitudes, beliefs, and values; dispositions
and personal characteristics; self-perceptions; and motivations (Mentkowski & Associates, 2000).
However, in this study, the researchers focused only on the skills, abilities and attitudes of
Mentkoski’s competencies definition. In general, our study for the concept of competence-based
employability is considered as the professional competences required of the professionals employed
in the printing industry for the execution of certain professional tasks, and the ability to deploy
these competences in their work positions of E-Business, thereby developing their professional
careers.
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3. Methodology

In this study, a pilot research was first conducted, followed by expert consulting and a formal
survey investigation. The purpose of the pilot research was to identify the research issues and the
cross-domain employability indicators for professional talent in the printing industry, while the
survey investigation aimed to establish weight values for the cross-domain employability indicators
related to E-Business. In order to avoid Common Method Variance (CMV), the formal survey by
questionnaire was not conducted until one month after the pilot research, the survey questions were
randomly sequenced, and respondent identity was concealed (Lin & Peng, 2006).

3.1 Pilot study

In the recent decade, the technological content of Taiwan’s printing industry has undergone
quantitative and qualitative change, with a high degree of high-tech application in the production
flow and a high concentration of knowledge and technology in its products. However, there had
been very little research related to the professional competences professionals in the industry are
required to have, making it difficult to rely on literature analysis to establish cross-domain
employability indicators of E-Business for the printing industry. Therefore, we conducted a pilot
research to survey professionals of printing businesses, confirming the importance of the research
issues and the feasibility and necessity of the indicators and sub-indicators of cross-domain
employability in the printing industry. Following literature review and consulting sessions with
experts, and utilized the AHP questionnaire to analyze the weight values for the indicators, the main
issues related to the cross-domain employability of E-Business of printing industry professionals
were identified, and a draft project for employability indicators was established; based on these
elements, a pilot questionnaire was constructed as the research tool for the pilot study. The
questionnaire was structured according to the three main dimensions of printing industry,
professional personnel, and cross-domain employability. According to Taiwan’s printing ecology,
there are a few departments are divided in prepress section including design department,
editing/image processing department, plate making department etc. All these jobs are inducted to
an E-Business environment and the employees are more than on-press, post-press department,
hence the returned samplings ratio from prepress section are more than on-press, post-press
samplings (see table 1). The sampling targeted Taiwan’s 1000 largest printing businesses and 272
questionnaires were randomly sent out, out of which 187 valid ones were recovered, with a
recovery rate of 69%.

Table 1. Statistical analysis of recovered questionnaires in the pilot research

Printing departments Printing personnel Percentage N
Design personnel 21.8% 41
Pre-press Business personnel 22.3% 42
Manufacturing personnel 22.7% 42
Layout/adjustment personnel 19.2% 36
On-press Press machine operators 9.4% 18
Post-press Post-processing and binding personnel 4.6% 9
Total 100% 187

3.2 Questionnaire survey
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3.2.1 Questionnaire construction

Based on the employability indicators of E-Business expected by printing businesses as shown
by the results of the pilot research, an Analytical Hierarchy Process (AHP) survey questionnaire
was compiled and then confirmed after discussion with experts, before being used as the tool for the
survey investigation.

3.2.2 Administration and recovery

Targeting Taiwan’s 500 lithography printing businesses from 1000 largest printing businesses,
a random sampling was carried out and on-line questionnaires were sent to selected businesses;
printed questionnaires were sent as a complimentary measure to facilitate recovery. A total of 150
questionnaires (each 50 businesses from northern, central and southern Taiwan) were thus
administered, with 76 valid returned questionnaires and a recovery rate of 50.67%.

3.2.3 Statistical analysis by AHP

The purpose of the AHP is to analyze the weights of the various indicators of cross-domain
employability related to E-Business in order to obtain the weight values for the indicators.
Elaborated by Saaty (1971, 1980), AHP is mainly applied in situations of uncertainty and to
decision issues involving multiple evaluation criteria. Applied to this study, the AHP used the
system’s decomposed indicators to make a pairwise comparison of the employability indicators
obtained from the pilot research, thereby finding the ratios of relative importance (i.e. weight values)
among the indicators. Three steps of AHP methodology for calculating the weights among
indicators of different levels is as follows:

Step 1

Structuring the hierarchy--Construction of
pairwise comparison matrix

v

Step 2
Performing paired comparisons between
elements/decision alternatives-- Calculation
of eigenvalues and eigenvectors

v
Step 3

Structuring the hierarchy--Construction of
pairwise comparison matrix

Figure 2. Three steps of Analytic Hierarchy Process

3.3 Consistency test

After establishing the pairwise comparison matrix and the whole hierarchy structure, a

consistency test must be carried out in order to calculate the Consistency Index (C.I.) and the
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Consistency Ratio (C.R.). The closer lamda-max is to n, the more consistent it is. C.l.=
(lamda-max - n)/(n-1). If C.I. =0, it implies that the questionnaire respondent’ s earlier and later
judgments regarding decision factors are consistent. Saaty (1980) suggested using Consistency
Index and Consistence Ratio to test the consistency of pairwise comparison matrices. When C.R.<
0.1, there is consistency.

A review of the application of the above methodology shows that the execution of the pilot
research made it possible for cross-domain employability issues on E-Business investigated in our
study to closely match the actual needs of Taiwan’s printing industry. The cross-domain
employability indicators of E-Business thus obtained were used as the basis for the compilation of
the formal survey questionnaire, adding to the objectivity of the content of the questionnaire.
Furthermore, in order for the retrieved data to match the needs of the study, after the pilot research
was compiled, experts were invited to examine, regarding its content, the correlation between the
indicators and the survey questions, so as to make sure the questions truly reflect the content of
what was to be investigated. In terms of data analysis, statistics by percentage description was used
for the pilot questionnaire, while for the AHP questionnaire, analysis of weight values was carried
out by means of the software Excel and Expert Choice 2001.

4. Results and Discussions
4.1 Results of pilot research
4.1.1 The reliability and validity of questionnaire

The overall reliability of the questionnaire was good, with a Cronbach’s Alpha coefficient
of .914. Regarding the validity, the research contents were revised through three times Delphi
Technique by business owners, engineers and department directors in printing companies and the
questionnaire also were checked by expert meeting to set up the content validity.

4.1.2 Analysis of survey results of pilot study

The identification and cultivation of professionals’ cross-domain employability related to
E-Business is an important research issue for the printing industry in present-day Taiwan. The
cross-domain employability of printing industry professionals has been obtained by induction and
expressed in terms of eight main indicators and 24 sub-indicators as shown in Table 2. The
researchers utilized the pretest and three times Delphi method to obtain 8 indicators and 24
sub-indicators. The image-processing ability, pre-press network integration ability, business
operation ability, production/manufacturing ability and editing/design ability are related to
E-Business, because all these jobs needed to use computers, networks while working in the
company all the time. During the last decades, research and development (R&D) activities have
become substantial parts of innovation research to explain the innovation ability and competiveness
of sectors and enterprises (Santamaria, Nieto, & Barge-gil, 2009). The innovation ability becomes
the necessity ability in many companies. The teamwork and work attitude belong to the attitudes of

Mentkoski’s competencies, however all these two abilities are the vital employability in the printing
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working environment in Taiwan.

Table 2. Analysis of survey results of pilot study

Analysis of opinions

Regarding the
printing
industry

* 90.9% considered the printing industry as a high-tech industry;

* 64.2% considered it impossible for the printing industry to be replaced by multimedia and
disappear;

* 63.6% believed the printing technology must gradually upgrade and transform itself;

*38.8% considered the development of professional certification for printing to be of substantial
use for production;

* 90% believed R&D ability ought to be strengthened,;

* 83.6% believed that Taiwan’s printing technology industry is too small to reach economy of scale

for cost reduction.

Regarding the
professionals

* 96% believed that the reason printing professionals are not easily available is that school teaching
does not match industry needs;

* 94.6% found that schools and universities offer too few professional courses in printing related to
E-Business, resulting in graduates having difficulties getting connected to the real work and
having much less professional know-how than expected by employers;

* 76.3% considered the professional skills required for the printing industry are excessively
complex and that professionals need to have cross-domain employability;

* 92.8% considered the working environment not good enough to attract professionals.

Cross-domain
employability
(indicators and
sub-indicators)

* Image-processing ability (color correction skill, color management, software application);

* Innovation ability (innovative design, innovation/R&D, creative application);

* Pre-press network integration ability (E-Business, network application, remote transmission,
computer maintenance/repair);

*Business operation ability (business planning, printing-related foreign language skill, commercial
estimating);

* Editing/design ability (type/typesetting, multimedia production, aesthetic drawing);

* Production/manufacturing ability (printing press machine operation, CTP plate operation, job
scheduling);

* Work attitude (dedication to work, professional ethics, enthusiasm for learning);

» Teamwork (problem-solving ability, communication/coordination ability, ability to react instantly

to emergency).

4.1.3 E-Business chains key printing competence-based

In response to the needs of the future development of the printing industry, the professional
work areas in which cross-domain employability related to E-Business is required for printing
professionals are, by order of importance: screen printing, fast printing, package printing, industrial
printing, special printing, cultural printing, and electronic printing. An examination of the
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requirements of cross-domain employability for these areas shows the predominance of professional
competences, which implies that the respondents still place great importance on the cultivation of
professional capabilities, and that they value employees’ professional performance, using it as a
measure of the value represented by them within corporate organizations. This shows that the
competence-based concept is concretely realized in the production activities of printing businesses.

4.1.4 New path of printing courses in Taiwan printing industry

The survey results obtained at the level of science and technology universities shows that the
courses that may serve to cultivate students’ cross-domain employability related to E-Business are,
by order of degree of need: general introduction to printing integration, color management, design
printing, remote network application, image process, printing production management,
innovation/R&D, printing cost estimation and planning, mechanical application, materials
application, and information equipment maintenance and repair. There can be positive aspects to
this ambiguity, if these students acquire the tools that are needed to continue to learn (Baily, 2002),
and have not shut off too many possible paths by their failure to decide and prepare.

It can be observed that courses related to professional areas like planning, design, production,
management, application, maintenance/repair, and innovation/R&D are of concrete needs to
Taiwan’s printing industry. However, “education for all” does not equal “employment for all”
(Palmer, 2007) and the issue of how to further match classroom courses with the competences
required for cross-domain employability so as to optimize course planning and design will be
another important research area.

4.2 Results of pilot research and AHP analysis
4.2.1. Description of samples

Among the valid recovered samples, males represented 69.7%, far above the female
percentage of 30.3%. The 31- to 50-years old represented the largest age group. As to the category
of printing services, those belonging to industries related to printing came out at the top with a
whopping 78.9%. The other most represented groups are: in terms of job titles, business owners and
technical production staff; in terms of seniority, those who have worked for 16-20 years in the
industry (the vast majority of all respondents having a seniority of over 3 years); and in terms of
business size, those with 21-50 employees. The details are shown in Table 3.
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Table 3. Description of samples

2012 > 45 (1) 57-73

N Percentage Accumulated percentage
Age 21-30 years old 15 19.7 19.7
distribution  31-40 years old 24 316 51.3
41-50 years old 24 31.6 82.9
51-60 years old 9 11.8 94.7
Above 61 years old 4 5.3 100.0
Total 76 100.0
Category Printing-related industries 60 78.9 78.9
of work Electronics-related industries 11 14.5 934
Education-related industries 1 1.3 94.7
Other industries 4 5.3 100.0
Total 76 100.0
List of job  Person in charge 14 18.4 18.4
titles (Vice) General manager 8 10.5 28.9
(Vice) Manager 6 7.9 36.8
(Vice) factory director 4 5.3 42.1
Director (Section chief) 9 11.8 53.9
Business personnel 8 10.5 64.5
Technical production personnel 16 21.1 85.5
General administrative personnel 1 1.3 86.8
Technology colleges 1 1.3 88.2
General universities 2 2.6 90.8
Professional training institutions 6 7.9 98.7
Others 1 1.3 100.0
Total 76 100.0
Seniority Under 3 years 15 19.7 19.7
distribution 3.5 years 8 10.5 30.2
6-10 years 13 17.1 47.3
11-15 years 11 14.5 61.8
16-20 years 16 21.1 82.9
Over 20 years 13 17.1 100.0
Total 76 100.0

4.2.2. Analysis of the results of the AHP

4.2.2.1 Construction of an AHP pairwise matrix schema

Based on the cross-domain employability indicators of E-Business obtained from the results
of the pilot research, an AHP pairwise matrix was constructed (as in Figure 3) to be used as the
basis for the compilation of the AHP questionnaire.
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Figure 3. AHP pairwise matrix schema

4.2.2.2 Weights of cross-domain employability indicators related to E-Business

The weights of the indicators are shown in Table 4. The ratio of image-processing ability to
innovation ability is 1.02933, and that of innovation ability to image-processing ability is 1/1.02933
=0.97150. Saaty (1971) used the formula of weights (eigenvalue) w can be calculated and turned
into %, the values being as follows:

- Image-processing ability (9.690%)

« Innovation ability (9.892%)

« Pre-press network integration ability (10.357%)
- Business operation ability (15.364%)

- Editing/design ability (9.393%)

« Production/manufacturing ability (12.860%)

« Work attitude (16.286%)

« Teamwork (16.157%)
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Table 4. Weights of cross-domain employability indicators

Pre-press

Image- . Business Editing Production/ weight
. Innovation  network . . . Work .
processing L . . operation  design manufacturi Teamwork  (eigen-
o ability integration . . . attitude
ability i ability ability ng ability value) w
ability
Image-
processing 1 1.02933 0.97551 0.63433 1.00427 0.70827 0.57606 0.65004 0.09690
ability
Innovation
ability 0.97150 1 0.76297 0.70160 1.28396 0.70132 0.61415 0.65884 0.09892
Pre-press
network
integration 1.02510 1.31066 1 0.54616 1.41260 0.65486 0.64127 0.59922 0.10357
ability
Business
1.57648 1.42532 1.83098 1 1.95902 1.26704 0.76094 0.82464 0.15364

operation ability

Lamda Max=8.06606 C.1=0.00944 C.R=0.00674

4.2.2.3 \Weights of cross-domain employability sub-indicators which related to E-Business

The weight values of the sub-indicators can be calculated. For example:(see Table 5)

Table 5. Weight values of image-processing ability

Color correction skill ~ Color management  Software application Weight (eigenvalue)

Color correction skill 1.00000 0.68009 1.22974 0.30618
Color management 1.47040 1.00000 1.66332 0.43780
Software application 0.81318 0.60121 1.00000 0.25602

Lamda Max=3.00078  C.I1=0.00039  C.R=0.00075

Via a synthesis of the above AHP analyses, the eight main indicators are in the following order
by importance: work attitude, teamwork, business operation ability, production/manufacturing
ability, pre-press network integration ability, innovation ability, image-processing ability, and
editing/design ability. When the total weight value is expressed as 100%, the weights of the various
sub-indicators are as shown in Table 6.
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Table 6. Weight values of cross-domain employability indicators and sub-indicators related to E-Business

Main indicator Weight value % Sub-indicator weight of sub-indicator %
Color correction skill 30.618%

Image process ability 9.690% Color management 43.780%
Software application 25.602%
Innovative design 31.102%

Innovation ability 9.892% Innovation/R&D 27.741%
Creative application 41.157%
Network application 34.711%

Pre-press network

integration ability 10.357% Remote transmission 30. 329%
Computer maintenance/repair 34.960%

) _ Business planning 29.765%
aBk;JiTiltn;SS operation 15.364% Printing-related foreign language skill 37.254%
Commercial estimating 32.981%

N ) Typing/typesetting 20.534%
aEk()jiIItiltr;/g & design 9.393% Multi-media production 28.881%
Aesthetic drawing 50.585%

_ Printing press operation 33.070%
:::J‘f‘;é‘t’;r/mg ability 12.860% CTP plating operation 26.530%
Job scheduling 40.400%

Dedication to work 35.765%

Work attitude 16.286% Professional ethics 35.810%
Enthusiasm for learning 28.425%

Problem-solving ability 32.962%

Teamwork 16.157% Communication/ coordination ability 33.392%
,:\rggrléﬁnc yto react instantly to 33.646%

4.3 Printing factory in E-Business Process model

E-business goes far beyond e-commerce or buying and selling over the Internet, and deep into
the processes and cultures of an enterprise. It is the powerful business environment that is created
when you connect critical business systems directly to customers, employees, vendors, and business
partners, using Intranets, Extranets, ecommerce technologies, collaborative applications, and the
Web. E-Business or E-Business is Integration of internal and external processes through electronic
medium. However, Zwass (1996) believes that electronic commerce (E-commerce) is sharing
business information, maintaining business relationships, and conducting business transactions by
means of telecommunications networks.

This technology is rapidly changing business in many industries. E-Business is changing the
way we do business such as B2B or B2C, in every value chain (initial benefits for manufacturing
firms will focus on the supply chain, from procuring raw materials, manufacturing the product to
finally distributing products to clients). It shows that all the jobs from sales to production line done

in printing works are related to E-Business. The technology of E-Business is different: it is smaller,
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faster and much more fragmented. An E-Business infrastructure is made up by piecing together
different systems (the first thing that is usually done is linking various E-Business applications,
such as an ordering website, into the ERP system, by passing the ERP order entry method and just
using the ERP system as a big database of inventory), as shown in figure 4.

Quote

Job Factory
Coordinator

Y
Pre-press <>
Database
(Internet

ERP system)
Figure 4. The E-Business model formed and included ERP as an Internet system in printing manufacturing

(Figure source: designed by researchers).

The researchers draw this figure 4 based on a complete printers production structure
commonly to match the main indicator shown in table 6. There are many divisions which include
different employabilities invidually such as the pre-press workers need the image process ability
and salesmen need business operation ability and the factory coordinator needs
production/manufacturing ability and editing & design ability etc.

5. Conclusions and Suggestions

The investigation of cross-domain employability related to E-Business is highly important for
the cultivation of talent for the printing industry in Taiwan. On this issue, this study offers
fundamental research results obtained from a pilot research and a formal survey investigation,
shedding meaningful light on what Taiwan’s hi-tech printing industry needs in terms of
professionals’ competences in the process of its development. The conclusions of the study can be
used for reference purposes by enterprises seeking to recruit new talent, and by science and
technology universities in the examination, modification, planning and design of the courses offered
in departments related to the printing field in E-Business.

Therefore, this study can make contributions to both the industry and higher education in their
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talent cultivation endeavors. However, although the weights of the indicators and sub-indicators of
cross-domain employability related to E-Business have been obtained, a gap remains to be bridged
between professional competences and course design, and the issue of how to match them is more
than relevant when it comes to talent cultivation.

Particularly, over the last ten years the development of Taiwan’s information technological
industries has been accelerating, and the integration of computer technology in the hi-tech printing
industry has been generalized, making cross-domain employability of E-Business especially
important. It can be expected that, as the knowledge and technology related to the printing industry
evolve rapidly, and Taiwan’s printing businesses tend to be small in size, the only way for
employees to deploy individual value within businesses is to have their cross-domain employability
enhanced.

This study has not been able to cover such issues as the development of professional courses
on E-Business in printing, or professional certification that guarantees work efficiency and quality.
In view of the fact that the content of the professional technology involved in the printing industry
is complex and the need for cross-domain employability related to E-Business is high, and the
results are concluded as bellows:

(1) In future curriculum development emphasis can be placed on the elaboration, based on the
indicators, of a modular curriculum for each area of professional work, so as to allow students to
choose a curriculum centered on the technology cluster of a specific area of professional work
determined in accordance with their individual needs and expectations in terms of career
development.

(2) Moreover, the spirit of the competence-based approach lies in the fact that in the
production activities of an enterprise, the professionals are required to seek production efficiency
and quality; and professional certification remains an indispensable element in enhancing not only
work efficiency and quality, but above all, personal employability of E-Business.

(3) An important direction for future research consists in using the indicators analyzed in this
study to: develop auxiliary tools for corporate talent recruiting, with a view to providing a basis for
the objective recruitment of professionals with cross-domain employability of E-Business; examine
and amend the assessment criteria for professional certification related to the hi-tech printing
industry; and provide emerging countries as a reference for the elaboration and design of
competence-based professional modular curricula.

(4) For the most schools of the university of science and technology, to cultivate the students’
skills is considered as a very crucial goal in courses. However, not all the skills can be the first
choice of the industries. The researchers extracted the cross-domain employability indicators from
e-business printing industry to offer the printing business and so as to improve their working
division and productivity in Taiwan. On the contrary, the industry preferred the attitudes and
teamwork abilities as they believed that these two factors are the company's progress momentum.
Therefore, the direction of technical and vocational education should pay high attention to train
students’ competence not only in acquired skills but in work attitude and team cooperation ability.
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Appendix A

Questionnaire samples
If the left of A” Image process ability” is important than” Innovation ability” , please hook the mark

on the left side blank depend on the degree of important.

Goal |Absolutely |Very Important |Slightly Equally Slightly  |Important [Very Absolutely | Goal

A important |important important | important | important important | important| B

9 |8 (7 |6 |5 (4 |3 (2 |1 |2 |3 |4 |5 |6 |7 |89

Image Innovation
process \/ abilit
ability Y

High The degree of relative important » High
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