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BB Ea IR - RELEETRL
o JEELZE - SESIRRIERE - —
HoRES RS TH > fimF
AR S IR SRS - BRI
JERRER R AR A - 12 T4
S B RS PEREE 448
Bt N (5RiRGA ~ F8E ~ K
Tafz - 2005.8.24a) - {HEMRA AL »
LRREERT ~ BRI DAL
REFREE - PiBb L 2IRETR
20 SPIBESREVISTE > HHER
E IR ERER T T 2 B B AR A oK
b CiR#Roh ~ F8 -~ MIGE

2005.8.24b ) - Peters (1998) RIffgH >
FEHSAIFERCEES - HEILLIE
b ~ HEATNERIEZ NS
o B EEECAEERENE
PR > AR R 5 R A A B < i 2
EH - EEHEREES DR S
B~ AT EEE TGS ~ DA BT SR
TEMESJHLIR AT -

ZIt - BEEEREHREEXET
ERFE1ELA . (know-how) Z4f » B
R Ry far it (know-why ) DUFCAH]
7B i+ /& ( know-what ) » H s
know-how FE/2HI1EZR 5 know-why Hf
FEAIEFTAZA s know-what FibE H1H A]
Ry BT By o RUR AT &SRR B IEHY
B SR IR EEEE know-how DU#EFT
S EFELE S - HERHE R
i > Rt R ARG s o KiE ek
LRSS o Pt DAL SRR 2 F R SR
REZIRAIR A - 12 B8 K18 BRI i
J& - daREE YA BRI EsE

(2) BSrEduE R bEar 2 5 (E Self |
1. Self-knowledge ( 5 F&0E%)

H GRS ESRE ~ IR
TE ° RS g o REEHT AT
BT SR Rl B R b R R (B R &
HIp o - MIRSE AR > T2
a7y st b A Ji R A o B A 5
F& > JRE[FELD ] At S R Bk ~
HATEMEME AR Sl RN
FriEME SRR - B SR ShER T
BEME R - R gEEESIER -
T LRGN RS -
BEEEZI7ARFEERSE - R

%
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flrf st > BIEEA IR SR TR AT A
i - IRREIRG AT~ ITARE

¥~ IEFEN SR
2. Self-improvement ( 5 ¥4 )

H RSO A e ER e ~ RN
¥ - mEsBERETHZAEER
HEdE - BUF A S EGRT RS
ERES g S R L EENEE S U R
R - FE i ATe g A
ZfEtk - BEEFELS R AEEE
4 o ATECEEEE - W9E - RIS E)
B REFHR R SR A 2 DU I A = 28

ERTEE A2 EI G 2B
HEZ TR igss - NIt
FEEERSEIR S ~ FEfE = & IRE
FIZER ~ 5 B TR S REE ~ 1BKE
X O 0 RN IR ERTEY B & R
o HEEERE - BB E
EEREEE -

3. Self-discipline ( 5Ff&Hk)

HIREHERINE - N
B o R U SR
SE2G: LAY L Sed N Ll g =
11 dRRE R E B G BTl 5 -
[FERF&S SR - EEE - EE
Tk DUHEHES THEZZHE
Bhia - 3 TEEBEE I HEE M
A7 NS R E L0
EERE b E A > MRz
B R T HPRIREE - AN > BEEE
B2 GEMH > NMEABIN B
T A A 2 S 55 R D B T 5
+ SN RA B AR L Ry i = i B AT R
Fr2 (EEREASE - [FR E RS BT

LB B RGE L BB BT AR 0 &
BEImIERIFARIA o

4. Self-sufficiency (H%EHE)

B4 B e EaE iR P ~ BcES
fhr o MEAFEILIGREITENE £ - 1
AU BREAREKERRE > NItEH
FE SR 2 A 7 R aa B M 7R SROA 4R
f - Aa e TR o A MIIREIR
fEfBh - 28T H AT & B E 4k
SRR - MENRABEBESEZ RS
b BOTERZEF R F A R RS
LR b E R IES - EFRFE
S H SRS e Z AV IR 2 P
o DL A SR RIS R SR B DU
BHEAE - BRACEE =R
LEWE WM S B ES
o B FH 2 e B P BBEP S 4R 2R A2 )

5. Self-realization ( H¥EIL)

HIE B SEERE ~ 2R
fE - BERETEWERE - U5
A% Bl e % - U NS MEIRER
W8 - SBAREER R B e
PERLHE ~ SRR~ S IRE e
FE= R EEDRE - DUSE IR
ERATE FHAIE ~ AErbT 3% e I et
EEg A 2 HE Ay o B
B HIEKAHE NS S Ee 230s
HALHET > WAELRSLARET -
A NGEUICERT - FD R
BAITE R - BEEENETK - #
SEIEK H B - = M E e
B [F] B 5 B B2 A RE AL & H AR
2> ARPHARRERZSEXL
b~ B EME R SEIRE -
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HNeEHEnNE  E8&L S
5o/~ BERBR SR - BATRIREE
FLEEET > EEL - rFEE
SRl 2 e o (BRE T 5]
AFELSEHEHE - KA E T
M~ B mE S > KT - FE -
Pk 7% S E R R OB Al 45 ~ WA
0 DUBES BN A EUEIE ~ THAEERS
KEGO ~ e EHEE » Me
EERICE AR - JNE RS F
(RS > (HVBRE 2 JE\ b L i 2
NE/INER © iE mBEE L2 EHE
EEEENEMELEHER ~ s L%
FE - 20 EE M B BCR EL G
RIEFESEFRE  MBRESEAEZ
Ntk ~ g EEA B E
a0 RE(E PR AN EL A B R AR S
R~ ez HE - I BEEFELER
HIHZRZ know-how 4p » B SR A1 E T
PAZRZ know-why » DL Fe KIE AT Ry BiLA
] B~ know-what » 37 EXSF 5 ] T Self |
ZHPEE -

1. BEARAHGRPIINRE 32 Sr i fwEE
BE{EZ B -

2. ERPFRAEHEHRSE  sbTPks
REZ H I -

3. EHEKES R - BEE;
Pz BB -

4. TR EEm T - B EFICE

IR B4 E 2

5 TeEAWTLIREH - BRHERE
B EHKER -

A S B B A AE R €
B~ A EH R e B R REF IR
Th -~ B S LR R RE R 2
A WA R EH N 2 R (e
RS FHES 2 T -

SET

B FIFEZ (2014.6.20) - FH L E-
mEFEAEEEL - PERER - HE
http://www.chinatimes.com/newspapers/
20140620000963-260109

B REEE - [ (2002) - 1 b
HEEHT I KREH B AT 2 -
LEBRRE 5 (2)43-64 -

B fEJKfi (2015.6.25) - fik | BRAESS
B~ CRBh40E ZRAETIEES0
B o B EE o By S http://www.storm.mg
/article/54665 -

B BREL (2014) - FRAEEN T HE
RE, BHZ%/ ) - RTHESE » 560
158-165 -

B RGN FXE - M E
(2005.8.24a) - KEEFFE(b-EHHUERE
b BRI FET] - Bia R - HlLE
http://udn.com/mag/car/storypage.jsp?f_
ART_1D=17806

B R#sh > FEE > MeE
(2005.8.24b ) - REZRFFEAL-AHLAER
iR T MIKCERE - BiE# > IE
http://udn.com/mag/car/storypage.jsp?f_
ART_1D=17805
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B HEHH (2015) - EEBEHRETE
AM—ARBREREAAET - =10 © #

2zt 3]
Hub °

B EFRR4E (2013) - EmOCELSR =Y
EEEEKGE - Rtk - LG http://
www.cna.com.tw/News/aEDU/2013091
50051-1.aspx

W BT MER (2012) - BERYE
A GBI - BB EFHER
i > 89 » 269-280 -

B[R - BPEESE (2013.4.8) - FL
a4 EL S - BHERE R - AR
% HL - ETtoday & 7E#t B - HLH
http://www.
ettoday.net/news/20130128/158229.htm
#ixzz2fKIWAXSc

B S (2011.11.14) - B XTT5F
RIS - B EREET o ot 0 HY
=
http://www.cna.com.tw/News/aSOC/201
111140123-1.aspx

B SoRAT (2004) - EGEERARERY
EHZHE - SRR (H10-12) -
=216 - Kk -

B BIEEE (2004) - KEfE : &
FHEmFEE - 200 - KTk -

m EAE (2007) - SEAE EEE

81T 5 BT 3 - BBUA R
& o 2L - BB e R g -

W EREFHE (2007 5H) - S#KE
BN ERA W EEH ARG -
H =B E BURSHE S & B

" BE B R AT R TR &
amoCEE (H178-199) > FEER © N FEH
FERE -

B Aronowiz, S. (2000). The
knowledge factory: Dismantling the
corporate University and creating true
higher learning. Boston, MA: Beacon
Press.

B Bartlett, W. & Le Grand, J. (1993).
The theory of quasi-markets. In Quasi-
markets and social policy (pp. 13-34).
Basingstoke, UK: Macmillan Press.

B Peters, O. (1998). Learning and
teaching in distance education: Analyses
and interpretations from an
international perspective. New York:
Routledge.

B Shumar, W. (1997). College for
sale: A Critique of the commodification
of higher education. New York:
Routledge.
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=BEFEL - (b ? BRME |

a2
BT = T BE KBS ZEIBI%
AKFFIER

AT 2 P R R BB AR T e pr R (%

—HIE il o H > S Z RGP R
TLUHEE ~ fRp i AR E
"RIEEVEE o AR RBA] &= EEREAE > AR EREH

EEER A R ARSI - B
NFASE R BRSO > A e AH R
HEme - Hp o DUNRARE S Al (=]
MR 14 tHag S EE L 15 tHAEREEL
PRI A - 17 HECRSE
HE) - DRSO R L - 4118 e
EESE Ay > 1950 X E G R

R

( Information Technology, IT) HFZE -
1980 FA(E A EEAH A ~ 1990 A4
PRSI HA - DA S HYIWR 4925 1%

(Internet of Things, 10T ) 24 A ~ Z5 -
VB AH SR B - SR B AR S
qsk - BE AN~ B P L E
{E» BEEFKmExa L -

SRR S I R HOB 5 0 HIEE
RAPESEZR » HARUH B R ERERay -
HMERAE ~ MREMER - BIE3EEH - DA
FeR AT A m B - 1996 4 0 4%
EEFEaEEAHA, (Organization for
Economic Cooperation & Development,
OECD ) f& i &I &% &Y &8 /% #f =

( knowledge-based Economy ) » {&Z&4]1
F = ZNEEE S G g RS Sy
~ | - P. F. Drucker (1909-2005) #E—
R - HIERTAFE ~ BRI =
EREAT TG ~ Ikt
E/JEL ] (Drucker, 1993; Anand et al.,
2007 ) « HAR » FEEMLIE ~ B~ 11 g
RS R R A ~ (SRR A

1 H RERER T > REE A AF
FHVERR AURETE H Al #F - AR RIEE
RRSEMEER ~ Bl¥rAe JJ 8L E S5 =f IHY
LR > HIETE ~ OB BEE
PER(EERY -

H LA HIBR A AL R
[ B 8 2 3R 2 e S LR Y AT f
~ ANZEAS - DU GRS R it
TR ESREBN - 25 T1FHE -
TR B HAT SR 2 R8T 8 A
5 o BlEEm SR ZES - HREZE
E#HHU GE ~ HP ~ WALT DISNEY -
IBM (2575 R » 2007 ) » 4% Microsoft
1 Apple g5 Google Al %=
Tl - Starbucks FHELEERE i LE]
RURE S S LB E AR B ER
5 (wgRoREE > 1998) 0 DU AT iR
{241 Wang Laboratories ~ Nokia ~
Sharp ~ Sony ~ Panasonic ~ City Lights
Bookstore 1{n] H [ 117 55 £ i &1 18
o BE A RS 0 R imEE R
SR AN 2B (AR -

A EREL 0 Eamlb ? PR
EAECE (1) ST bl -
LEDERISEN - (2) SETIREH
H#EERS BT TR B EUETRE S (3)
RIFE 2 iR LA m s - BB L
HERRIZIEEE - WT7E TEEARIRE

%
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T 2k 2 80P T H ((mathematical
tools) » #&ELAMMEH © (1) BEHLEE R
BAb - BUEEALETE 5 (2) WH5ERE
T2 &R B AL BLEEAL 5 (3)
MEFRBFEHETEN RS

( mixed methods research )X Tashakkori,
& Teddlie, 2002 ) &=t -

= EEEERERE T

{RIEWTFE HHY - fis AL B o 2
W LE > miERREHRERL LR
B R > REE DI RS 2 8
HTH-

(—) AR

HEImBIEEE R EEA T -
Pilsda L g R > IR EYE
SO R [ — P AR R - BRIk
A sk L\ P 5 B G 1 A R R Ry
o AR L E - ARG
PVE SO R - 21 HACRH R
R

1 BAIE

IR E (modernization) » EFf#E
R ARt g BB B LB S
SCHAER G2 (civilization) » B BUER
FAb - BT FEE - EHEH(BEF
BEkAL (disenchantment ) 5 JREfEE
EFERHL - FEEECEEEE -
HLABREE H B 22 88 s A8 Ry R #E AV R
B o NimE SULERAYSCHAY R - Hl
SUERHE R IHEBIER » & L E A&
EEM o BRAEFEME - BRIMES
FRHEEEEL - 32 R ERAA(LRE

% FEH R BEE A R

(1) 5 EPEZ R TRAERR - 2R
RISR&R I B ~ PEREALIESRTE
DU M T e E R » BRI Z Y
LERIERF > SRR - HIEN
s~ EER A [ O R E R R
BV Z R EOBER R - B R OP =
TT ~ R B E TR - )
‘BRI 5 EHRB D) -

(2) ¥ - BN REERH - 2
RyIFEEHUR A g - Mg
By TR R -

(3) HT : B P EEBLG &
PRl B R © {0
VI 33 -

(4) HARE © B2 AERERR (R > IEAR
L ZESUUE ~ BERRFR G ZERITHY
KI5 ~ SRR - VIRDRAE - B
R B EE -
EEAERRTEE - R RIS

t
Tnn o
71N

GEE L RIBERIEAETORELE
R e tE SR A] - BB R RASR ¢
(1) AR N M3 R R vl RE - (2)
NS RN ge B | 2VERIF At
(3) THEME LT BARKT
B A (Marcuse, 1991) -

2. &Mk

FAIE - 2EREAE % H—F
FESE ERYEER(E - 15 15 - 16 AP
PEOF ~ #EISF 0 16 ~ 17 HHAC A
FEE R MR ~ =AGE R
LB T R E - Horp RN EE
A EER TYERIHA s U 20

%
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MR - Efath A BAEIE
MR A R — B A4 - WS —Ee R
B SRV 5 B2 72 K #$E ( big data )
HEET > EEAEBRAERE RS
TEREEREME ~ R T UEE 5
WA- NS - N-PI5850 ~ Vr-Yfe
ZEIE R E 2 ITIRRRE g
¥5 [ ( Mayer-Schonberg & Cukier,
2014) -

P25 H > EERIEARE R RN
WK (1) fzk 20 fH4g 90 (UL 5]
QETB R BRI - (A S R
BOLFF— AR AE ~ BHsE  (2)
SIS R AEE - AN iE &%
b s 5 S ~ Eemisn
OBz (3) Hayek HHTSZEAL
FMUUHEE 155 - Keynesianism ELEEAG
FE - MEMHSEER ST EEL
BIEAE - 205 - hE LR  RERK
Fo S BB A R YR -

3. SE{RIEIE

EXEEL “CIPSES SERRT =] /e
2013 £ 6 H 29 H OECD #zHgf¥#f 34
AR B SEARRE S e o s TEIRE
i AERRA - REWA ~ TfF ~ 1
BT - FE - BN AR
fleRfE ~ ATEMEE M TIFE
SR - T 21 tHACErac T 0 —
AIEAZPTE SO R > RIS
TERCCHHIY R > BR N SE1R TE BT
B RE T REBEIRENR -

(1) ETEZF 20 4 90 (K > BE
EHEAPE RS 11 g (virtual reality ) B
AT AR (virtual agencies ) &
R &% BE - b e -

A B AR U R R o B R YH R B
HAERIRIE « AR - &
f-E&F (electronic democracy) [
T E IR TS A N IhEE - R E
REBUERR AT - ZIEEALEER
FHIER » (1) A 0(E - FHima
BHELRIENGE (SRt » 2014)
HItEE - (2) NSRRI SRR SR,
e pREAEE T PR, R
B 2 REE - (3) AU B
BRI T ATER T (REE
2% 52000) -

(2) HICEHL - 1879 - LHEHEHTTE
S TEELAR A6 B R T YR
£ ( Nolen-Hoeksema, Fredrickson,
Loftus, & Lutz, 2014 ) > FAEX A AFEE
WL Z T ke - kB AL H.
Maslow (1908-1970) FEK &4k sm

(hierarchy of needs theory) > AHY
TR AR R - 2T - 1
2o DU R E AN EEE IR 2L
7 S e H R SR AT 8L
S AR o B -~ LHEHEE
> LR 4 DLLY ] Bk B B B 8
=

Kb SEHRESHBAERN > Ein
BE S EHEAR S A (the whole
person) ~ BEMEI A (FHT - & T
) TERR Y E A > SKELLTE
2o BERLMTY > EEESA -
HEBERSE  #EEE-EH - E5-
BIEHEE-EEE8E - JfTa— -5
ZHEEEMEARBAERHNA
Spencer 55 B FH M A 155 2B A SE 6 M
HIHIE - BEEER AR " 220
A28 | (complete living) HYAIER - 25 H
ik E R - SRR
HEEREEREN -

&
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SO L BREEITHITA
i A a e H BT o Wﬁ%ﬁ?ﬁ
E - WSS R RE S
RIS > BIRBEEEERE &E%%
B E H AR YRS HEEE
NHEZHEZ(ECFLERR - EER
K~ BEIET - AR 0 R USUE
2 U BB (A A AT/ INERAY 55— Rl i
o7 INEN

3. rmﬁ@l 28 BiRig | 30. TR | 3L a@mﬂ 8. ﬁegmt\

23, SRR |

7 b 288 R 26 EE S0 P 52 R A R A5 =
BilfE 525w (graph theory ) WLALREIH G
FEHETT(0, 1) BA RS - 5 FE L
EAL ~ RIEMERTE P fE4ERE - B
iR (RE 1) -

22 BEEE |

4. wﬁem{

T 7 P
34 BISEE | 36 el | 27 EHEE] 20, ﬂmﬂ 7. ﬂtﬁwtl 15 gm\ . ﬁmﬁg&} |

MEERE| 6 EEEE|

~ 7 g\ .
17.%i§$1§£§| 45, BEREES i%%é:r&ﬁﬂd

18, s ES | wﬁmsﬁag\/

25 %EME% = +§§4 /4 SEaE|

% 13 & EEE | i@m&
2.8 %EQE 11. ﬁéﬂ’tf'&%‘*‘g

33 Riﬁ(ﬁ
32 ‘E?E:i

2. EUBREMR| “Ei‘(

7
16. MZI T
10. l%ﬁﬁ*ﬁ
9. TH(E
s an /%@/
3. ST
-

!
LERAE

B 1 AR S

(&) BT H

bt zeE BB F T H 51 ¢
(1) EE B LB R A Al
g 0 (2) EITRGUEEEEER
Eldsmal - (3) WiEf ~ i lEi
HR i VRS R B A

1. seRedimiEi=t

2 45 = (interpretive
structural modeling, ISM) FH 7~ & A4 1k
RETR SRR (RIS B 2R 2 FRIRR (AR
LERESIATE 0 . N. Warfield 2 1972 48
et > Ho Bl B B #E 7T Boolean
Logic ATZEFEFEETIR » HAK - DU S5

4 HERE
-

7
4. £EEE

MSM

(Graph Theory ) %ﬁ%?@%?%ﬁ%g

Tk o SSRGS R B TR R 0y
5% (Warfield, 1976 ) < ISM #2/E i

2 40°F : &4 0 %48 Boolean Logic
AT R M 2 OB AER RS - T
BREER MBS EE 0 H
2 > DL A E s M EE  ( Hierarchical
Digraph ) 5k 4= 5l < B8 s 245 77 [ Jeg 1
& e MBRERETEHEZ
sk RE B (Warfield, 1974) -

2. ZEEMEERER
% E A R RS TR (matrix

based structure modeling, MSM) &
Nagai 7> 2013 F4gH (Nagai & Tsali,

%
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2013) > 5 FFHET T RE e ] R Hoh AR Rl B EE
W E 2 B AR R TR ST - #5 AR
SO R AR A > IR
BALIEPE 2 B S B e BR A 5 2 HETH FH
P14 - MSM ##F] Boolean Algebra
fE R - Markov chain method &
PR B P R e R - 2o B AR e
fEREER > HE ] EEEEIL 0 B
DI TSR (integrated structural
model, ISM) =, " 4z&7 | (compound
structural model, CSM ) > 25 EafH[Ei4E
Tt - MSM 2 4E B 7A4 T -

W=MSM(M,T,f) » Htf > m=Um, B
R

M, e —ERZEE

T SRR > 1o yr o

f e A ZERHEL 0 MM T ©
MxM:%mmemheM}’
fﬂm,nh):rmjeT; °

FHIR £ 2 B2 R0 Rl me 20 h -
LERE: vmeM * fmm)=1°

2. 5B D vmmeM 0 f(mym)=1"
Htmm)=1=>m=m °

MR vm,m,mceM > f(m,m)=1"
H f(m;,m)=1= f(m,m)=1 °

H%5 L MSM BRERIEfE 2 BB
EAVINGTR - DS Be A Ry H
B - T 25 B R e e A P L G R A
RIS - — AR B RS E R R A
Bt - HIE HAVEUR 2 B AR BT
i ({58 ~ BT RME - AHER -
2013) -

(2) WEssts

oessm o hEtEEE H
5y BB AR e B 22 5 R R H AR

5% » e FE A T H RIS
SRR R R SR, - &R
Hh oy iR Hh s B 5E =0 Cinstitutional
research model ) ( HE 2) -

B 4

»
>

A
| wwns awms |

ESS3E

EXCEER S

Rl

FE RS # A 4

—— ISM

MSM

2 TR

= EETMRE

B o GRETT B BON o E
MANEE > FTEINEERRY 0 5L
B A B - R E RIS E MRS
B ERE A HIsk - 17 40 Bt iEE)
% » BRI A X E At
RIHEESHE » il TR AT EEN
Hrk# (Makkreel & Rodi, 1991 ) ; 18
Ml EFERaR - s R H TR m
ZENEM - THEREURAS ~ g
FHEZ R Ry B2 fiTEE s - 1809 4F - F. WL
CH. C. von Humboldt (1767-1835) E#
F. W. H. A. von Humboldt ( 1769-1859 )

%
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e T 1| B VAR S S N~
( Humboldt-Universitat zu Berlin) » &
"EMTHE RS — 0 0
HE &R DGR L PRI Ry i 4%
HIH -

TROKE R o SRR R R A
% BREEEANT - Bzt g
ARFSHVINRE > UGS B G S HY
B o BRI Z PE BT RE /T > H]
gray - (1) HERRpEE > LY L
5~ ikam B R AR 2 E R R
(2) BRPE R AN NI SR G A S 80
FHLREED)  (3) T AR I E
T HHE MR AR R BB EE -
Bi% > WAORMER A LIEEE - &
L FTERRZ -

(—) BE==

4 S H IR 2 22~
ZEBETRE o Al ZIEEEE T
e Foehp s e 0 R ZLE
Al -~ B EERIEE RHEAE
FUPR R » FHEEFE - BEE A
AUHETER - BAE 28 18T - Al
HHE AR TR AL
EEE -

£ ?Eﬁ > SIEL#
EEFIIREE
Em%%ﬁﬁﬁ’
’§5Z5@ EHREN &

%\Eﬁﬂwﬁﬁﬁﬁﬁ’

» H 11-23

rpt At DR - J704G %Eﬁ@%
VLR b FRUS(IERE F 5
&ﬁ%ﬁlﬁ%’iﬁﬁiﬁmuk
NERNAGE T EMREL TR -
L EEF o B EEER H AR
MEE G o DAERFESEREEE B BT
# 0 B AR BRURTE B 2 -
EHE—RE  AXEEHEEARTR
FHEEEEN - mIEE—ME=AE
P o HAR > Bl PR R [E] AR
THMHFEIRERE - tHERERTEE
—BE TIEER] ) BRI ARES) -
K. Th. Jaspers (1883-1969) fF (K
mﬁA>$¢ﬁﬁ RERTIRE T

C B BEEEE BE RIS
(Barnett, 1990) > gi=F 2 L E~Z
B TEZ R BERNE LR -

(=) BRI

A HEDRE L - BEAL - A
RGN E St IRNE S e
sTA IR E M LR B B EN R
AyEsRE > ERHERETAEE - B
EEAR G AE 2009 SR ER
o BOKEERRE - ERAFEHHE
83 0] AR AR 21 AL S U e
A F B HARAESEE T E - (1) BIFRAE -
B BB R+ (2) P - g
mE - (3) BE - b 5T B Al
(UNESCO, 2009) -

A EHRILAR 20 HaCitEITR
B 21 HECRHSCCH > BRI SR HEAR
FIRA ST S ST - (1) B
{bEREERAL F B ELIR AP 2 A Ry
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RO ~ @ISR IR A
B~ AEHEETOR © (2) $1HE 80:20 f&
SREED ~ BRI EC ATt & R

B AL EFEE/W?E@%@F’&H

5 (3) EHMATEREAE %ﬂ‘%%
P B BEOR LS ST Z A -

» H 11-23

Groy Bk > &G 2 E AR R RS
f L 52 5 Lﬁ?ﬁw o &HTE R
rIEMEES - LR E(EZ A
P dte > Bhaa i im B (RS 3) -

4.%@:&@ 28. AT | 31 B 32. EEAE |6 BRI
21548 30. eﬁvmw 15 BEER| 25 23RE| 26 & 5. ;ﬁcwt\
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Integration of Educational Board Game and Creative
Thinking Spiral Teaching Strategies to Developing
Student's Imagination and Curiosity
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. Introduction

In this knowledge-based economy
era, creativity becomes one of the major
components to compete with other
countries.  Creativity comes  from
curiosity and imagination, and they are
also the start of human civilization.
Hence, developing creative thinking,
curiosity and imagination becomes one
of the important aims in education.
Resnick (2007) proposed a theory of
Creative Thinking Spiral. He believed
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that older children could still be very
curious and full of imagination, just like
preschoolers who involving themselves
in inquiring and building up their ways
of thinking, even though older children
are probably defined as “more mature
learners” who are given expectations of
how they should learn in their age. It
helps to foster children’s creative
thinking through the spiral process:
imagination, creativity, playing, sharing
and reflecting. Learning should also be
conducted under real situations. Through
Learning by Making, a building and
forming process of self-identification
slowly demonstrated.

Nowadays, the threat of global
warming is increasing. People could
learn that from the raise of the sea level
and the shocking amount of natural
disasters, like the huge earthquake in
Japan and the serious tsunami in 2004.
Although people in Taiwan may not feel
much of the impact of these disasters,
being educators, we still have to instruct
children to prepare for the future. In this

% 101 H



ESZEEa AT > 20150 4 (9) 0 H 101-109

research, a scientific educational project
will be carried out by a group of
children who are going to use their
curiosity and imagination to create their
amphibious boat.

Il1. Literal Review

A. Game-Based Learning

Game-Based Learning is attracting
attractions with a growing number of
research populations. Hwang and Wu
(2012) studied lots of international
journals about technological learning,
especially Game-Based
Learning, and found out that Taiwanese
scholars from 2001 to 2010 published 22
journal articles (The first place was

related to

American scholars, about 30 articles,
and English scholars published 20
articles.) Most of these researches were
to explore the relationship between
learning
performance, motive and attitude in
different subjects. Taiwan was the
second place and this indicated that

Game-Based Learning and

there are certain kinds of academic
society that constantly do research about
Game-Based Learning. For example,
Liu, Hsiao, Chen, & Huang, et al. (2009)
published the most papers about
relationship of Game-Based Learning
and learning performance. Yien, Hung,
Hwang, and Lin (2011) also researched
on the application of Game-Based
Learning in the subject areas of science.
The result of this research was that

comparing to PPT, as an instrument of
teaching, Game-Based Learning did
increase students’ learning performance
and attitude in school program of
nutrition. Moreover, in Papastergiou’s
(2009) study, it helped to increase
students’ learning performance and
motive when digital games were implied

in program of computer science.

B. Application of Board Game

Researches on board games also
distribute to subject learning. Take
Siegler and Ramani’s study (2008) as an
example. Children who were born in
low-income family might have fewer
experiences in playing board games
about numbers when they were very
young. Their numerical ability was
inferior to those children who had such
experience when they were very young.
The researchers made children from
low-income family play a series of
board games about numbers. The result
showed that the gap of numerical ability
between children from low-income
family and children from middle-income
family had decreased. There were few
more studies about board game from
other countries. Alexander, Sevcik,
Hicks and Schultz (2008) also designed
a set of card games about chemical
symbols of the element for junior high
students. They hope students could learn
subject knowledge while playing
interesting games. Kirikkaya, Iseri, and
Vurkaya (2010) designed board game of

£ 102

H



ESZEEa AT > 20150 4 (9) 0 H 101-109

galaxies, and from the result of
semi-structured interviews, board game
not only improves students’ learning
motive, but also helps them to
understand the abstract concept. The
board game was further used for
eluviation; the students’ test anxiety was
greatly reduced and had better

performance.

In Taiwan, there are still not a lot of
people researching on the effect of board
game, especially educational board
game. This is the reason that this
research has shown its certain
importance. The researchers hope from
the publication of this study could
trigger other people to start looking
deeper in the effect and significant of
educational board game. The accessory
to board game and rules of the game
could actually be regarded as an
objectification of digital media or
multi-media. In other countries, these
objectified board games are often seen
as a “testing product.” Once the board
game is widely accepted by the public,
the opportunity of producing into digital
game is increasing.

C. Imagination and Creative Thinking
Spiral

According to Sparshott (1990),
imagination is an ability to imagine the
observed objects into other things.
Imagination is not only to imagine, but
also to apply, combine and transform the

prior experience into an original and
unique viewpoint (McCloy, 1990).
Reichling (1990) proposed three stages
of imagination thinking process: 1)
Fantasy or Magical Imagination; 2)
Reproductive or Literal Imagination;
and 3) Metaphorical and Paradoxical
Imagination. 1) In Fantasy or Magical
Imagination stage, perception of people
is  important.  After  sensational
stimulations of real objects, people use
their imagination to transform the
objects into another imaginary object,
and then retransform imaginary object
into the other imaginary object. 2) In
Reproductive or Literal Imagination
stage, people utilize their perception and
logic to transform an observable object
into another imaginary object which is
observable and really existed. In this
stage, people’s emotions and feelings
also take a part in the process of
transforming an object to another object.
3) In Metaphorical and Paradoxical
Imagination stage, there are four factors
affecting people’s imagination process,
namely intuition, perception, thinking
and feeling. Metaphorical imagination
gives multiple meaning of imagination,
and paradoxical imagination fosters
people’s
imagination
meaning by constantly thinking in a
paradoxical way.

imagination  and
to a better or

brings
newer

Resnick (2007) thinks that training
children’s creative thinking improves
their problem-solving ability in this fast

£ 103 H



ESZEEa AT > 20150 4 (9) 0 H 101-109

changing
develops
imagination, curiosity, critical thinking
and creative problem-solving. Resnick
also constructs a set of pedagogy of
technology and instruction, Creative
Thinking Spiral. Resnick considers that
there are certain stages in building up
children’s creative thinking, including
imagination, creativity, playing, sharing
and reflecting. These stages will be
recycled in a pattern of spiral.

society. Creative thinking
learners’  abilities of

I11. Methodology

The participants were a group of
fourth graders from one of the
elementary schools in northern Taiwan.
There were 14 boys and 13 girls, all of
them did not learn the unit of
“Transportation and Energy” in school
before.

“Go!

A. Educational Board Game:

Transportation”

Depending on the unit of

* Transportation and Energy” in
curriculum of Science and Technology
for fourth graders, the research tool,
“ Go! Transportation,” (include the
accessory to board game and rules of the
game) was designed to meet the course
objectives and make students understand
the related knowledge and concept of

science.

There are 120 cards, an instruction
and five characters made in wood in the
accessory. Two to five people as a
proper number of players in “Gol
Transportation,” and each wooden
character represents a student. The cards
are divided into seven different
functions, include cards of topography,
energy, transportation,  population,
problems, evens and cards of start point
and finished line. Players have to decide
appropriate cards of transportation and
energy depending on the topographic
point they are. Once they make the best
combination, different steps are allowed
to move forward. During the process,
players also have opportunities to
answer the cards of problems and gain
extra points. The first team makes to the
finished line gain the most points.

B. Creative
Imagination

Thinking Spiral and

This research uses Resnick’s
Creative Thinking Spiral as a core to
design an experimental program in order
to develop fourth graders’ imagination
and curiosity in science and technology
learning. This research focuses on the
unit of “transportation and energy,” and
the researchers design and constructs an
experimental educational board game
and pedagogy. Depending on the spiral
process and stages in Creative Thinking
Spiral (include imagination, creativity,
playing, sharing and reflecting), the
researchers start with the introduction
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and the rule of the board game and have
the students played the game. They
further refine the game and make it more
complete. The students then be leaded
into the process of creative thinking,
hands-on experiment, try-out, sharing
thoughts of trying-out, fixing the
problems and reflecting, and then again,
going through the above process.

The process is as the diagram below:

o
¢ .

. 6: reflecting Cﬂ

d . shanng
introduction of introduction refine ety thoughts¢
thebackgronds ofthe gamee 2 e gamee £ | thinking

1 b )

try-out+

hands-on

playingthe
e gmev experiments’ /’\‘9

playingthe

o
Diagram 1. The Process of Creative Thinking Spiral+

C. Worksheet

The worksheet is to make the
creating
amphibious boats through playing the
board game. There are two parts in the
worksheet. The first part is open-ended
questions in order to make the students
think about their boat, and also work as

students start their own

a reminder for the students that there
could be other possible functions or
aspects of an amphibious boat or other
kinds of transportation. For example,
what is the name of the amphibious
boat, what is the appearance and
function of the boat, what kind of energy

does the boat apply and what kind of
device does the boat have. As to the
second part of the worksheet, the
students are allowed to draw their
imaginary boat in this part. The students
are welcome and freely to make their
own decision whether to answer the
open-ended questions and drawing part
first.

D. Imagination and the Measurement
of Curiosity

The measuring scale of survey is
revised from Hsia’s “Measurement of
Creativity” in 2008. In order to increase
the validity of the survey, this survey is
reviewed and revised by two elementary
school teachers teaching Science and
Technology and an expert from area of
measuring scale. The situations of the
questions in the survey have already
been revised into the circumstances that
relate to students’ life; moreover, the
questions are easier for students to read
and understand. There are 19 questions
with two dimensions: Imagination (for
11 questions) and Curiosity (for 8
questions). IV

IV. Research Result

A. Result of the Measurement of
Imagination and Curiosity

According to the statistics, after
receiving the educational board game
program (Pre-test of curiosity, M = 2.88,
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SD = .47; post-test of curiosity, M =
3.50, SD = .37. Pre-test of imagination,
M = 294, SD = .56; post-test of
imagination, M = 3.29, SD = .44)), the
fourth graders do have an improvement
in their imagination and curiosity.
(Curiosity, t(26) = -5.40, p<.001,;
Imagination, t(26) = -3.469, p<.01),

See Table 1:

Table 1. TTestof Fourth Graders Tmaptnation and Cunosity

Dimesson N Predest Dottt  f pule  Cobes

MSD)  MED) D

7% % M m 8
L3 (4

Cwosty 27 28 310 4 W0 14
v 0

Imagtnafion

**pﬂ'l: $$$p<-[:l[:|]-

B. The Creation of the Students’ Work

There are some of the students’
designing pictures and their introduction
of the boat. Some of the teachers’
command is also attached.

a. Sl

It is called “the Fighting Machine.”
It looks like a jet and is built up by
stainless steel which could prevent from
oxidization. Its energy comes from water
which pollution. Its
equipment include shoot gun, wings,
armor and alarms (see Picture 1).
Teacher’s command: This jet looks very
cool and fancy, looks like the jet from

causes less

fiction movie. The jet has powerful
equipment, and is also built up by
stainless steel. It not only fully uses
martial to build shoot gun, armor and
radar, but also apply water power as its
energy source. This is a very
environmental friendly jet.

Picture 1. S1’s creation

b. S5

It is called “Land and Water Car.” It
looks like a fish with a round shape and
is made up by aluminum. It uses solar
energy which causes less pollution. The
equipment includes wheels, headlight,
fin and GPS (see Picture 2). Teacher’s
command: Solar energy as the power of
Land and Water Car is a smart choice of
protecting the environment. Aluminum
is a lighter material which makes the car
lighter and saves more energy. GPS
helps to locate the position and gives
direction. The round appearance with
fins and wheels shows its two function
of moving. It is special and could show
its best function in both land and water.
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Picture 2. S5’s creation

c. S8

It is called “Water and Land Bus.” It
is oval, and looks like a fish, so that it
has fewer obstacles in the water. It is
made by steel and less easily to be
broken. It uses solar energy which
causes less pollution. Its equipment
includes a turbine, a motor and speakers
(see Picture 3). Teacher’s command:
Water and Land Bus must move very
fast because of its cute oval shape and
turbine engine. It is also a good choice
to use solar energy to protect the
environment. However, it will be better
to put a car battery for storing the solar
energy to keep the bus moving even
though there is no sun light.

Picture 3. S8’s creation

d. S15

It is called “Dragonfly Car.” It is
round and has the benefit of moving
around. Recycled bottle caps are used as
the material to build this car. Its power
comes from magnetic force which could
be easily replaced. Dragonfly Car moves
by a propeller or claws (see Picture 4).
Teacher’s command: The round shape,
cute propeller and rich colors catch
people’s eyes in the first sight.
Moreover, Dragonfly Car can fly. What
a magnification design. The use of
magnetic force and recycled bottle caps
are very practical and are very
environmental friendly choices. It will
be better if you could display the usage
of the magnetic force. Moving by claws
is also a very special design.
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Picture 4. S15°s creation

e. S17

It is called “Ice Cream Car.” It is
rectangle and has a larger space to put
all the equipment, such as headlight and
kitchen, etc. The car is made up by steel
to prevent from rusting, and uses ice
cream as its energy source (see Picture
5). The energy source not only has no
pollution, but also eatable. Teacher’s
command: It is rare to use ice cream as
energy source. Ice Cream Car creates ice
cream and cool air. It will attract many
children to buy your ice cream. If ice
cream can really be developed into a
kind of energy, it will be a very, very
important invention.

Picture 5. S17’s creation

V. Conclusion

The research is to explore the
impact of Creative Thinking Spiral on
elementary school students’ imagination
and curiosity. The target of this
empirical research is a group of fourth
graders, and an educational board game
is designed depending on the unit of
“Transpiration and Energy” in students’
Science and Technology program. The
result indicates that the students’
imagination and curiosity are greatly
improved and they does perform better
after they play the educational board
game which is especially designed to
have the students understand the
structure and function of boats. As to the
creation of the students, they show their
creative in designing new concept of
boats. From the material choice,
equipment of the inner and outer space
to the usage of the energy all inspire by
their living experience. For example, the
shape of their boats includes circle, oval,
rectangle, triangle, squire, and oval is
the most used shape by the students;
circle is the second. There are some
other distinctive shapes, like irregular
shape, car shape, plane shape or
streamline shape. The material that is
used to build up the boats includes steel,
stainless steel, aluminum, gold and even
recycled bottle cap. As to the energy,
solar energy, water power, wind power,
electricity and magnetic force are often
seen. The students also design a lot of
imaginary equipment, like headlight,
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telescope, wings, bullet-proof glasses,
wheels, turbine, and so on. As long as
the students are able to design their own
creation, it is one of a kind. For instance,
some students use ice cream as their
energy power and they put a propeller
and fins on their boat. Their design not
only interweaves modern technology,
but also as a trigger to the possible new
technology in the future. The students’
imagination may become a stimulus to
the future technology inventions.
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