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Abstract

Creativity is the motivation to drive people and society in progress. Facing
the knowledge economic and the environment of the technology life cycle is
getting shorter remarkably. Therefore, ability of creative problem solving
becomes necessary in cultivating students. The study is to explode the
connotation of individual information processing ability and the creative
problem solving ability and analyze the correlation between them. Hopefully, it
can be a reference to design curriculum and activity for teachers, and also is
expected to achieve the goal which students have creative ability to solve
problems.

Documentary analysis, questionnaires, and expert examination are used in
the research. The subjects are the freshman year students who study data
processing as major in vocational high school in Taipei. There are 60 effected
samples. Situation questions were used in activities and collected and analyzed
data simultaneously. The methods of data analysis are mean, standard deviation
and one-sample t test which are to discover abilities of attention, working
memory capacity, metacognition and creative problem solving of subjects in
thinking process of digital design, also explode correlation between abilities of
information process and creative problem solving by Pearson correlation.

The result presents significant correlation between attention ability,
working memory capacity, metacognition and creative problem solving
abilities. When data is analyzed further in details, it illustrate that working
memory capacity and problem solving attitude are low correlation, also
between problem solving attitude, metacogniton and creativity proformance.

To sum up, the evidence suggests teachers should add project based



learning and problem based learning in order to improve students’ creative

ability to solve problems.

Keywords: Information process, Metacognition, Creative Problem Solving
ability.
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R REF R eRL Y o L BRI 30 0 B # an R
MERH PR Il o T2 AL IR T i EARREP e

EIERAR o Bt fEARY ¢ 52 B AF A (D) 3 L AJdT AR B (2)
e

D R R AR (3) LA

e - BT 2 RPEAS KRG M PB4 (Crowder,
1976) 0 F ARAR 5 - BEAR o 3R I R prendy s Rehz BAAE
i¥ 1 4odk (encoding ) ~ % 75 (storage )~ fo#% B~ (retrieval ) ( Baddeley, 2002 ) -
BTERIFE  BRIME R AE S - BT A ARG B
Jedradmtl &R e Rl Y 5 AR AR BHED Iri ¥ i ARy

e ]
E’J”@TL,Q) °

14



Atkinson 2 Shiffrin »* 1968 & 44>tz g7, k3 I = AR s S L R

sz B (sensory memory ) ~ ‘& # 2z & (short-term memory ) & £ # & {§
(long-term memory ) - iz 4 52 R D R 2 32 (sensory store) ~ &
# &£ 75 (short-term store, STS) frk& #p 273 (long-term store, LTS) 7% %

AR > 1999) « e B3 i &~ i 4o

- ~ B F #73% % (sensory register, SR)

$0 TR F sz dR (sensory memory) oo PIRAIE R TR TR EE T

;ﬂ%%&{;@;% REEEES SRR LRI a2 R4 R

Bo¥ bl B A R LR BAR 0 doi s B o s vk
AR ERERFREIR il dedEdiefl - g LRhFEFam i
Lol R ERirEdeROt b2k R R R
A58 0 A g e L iy o ”T} 2% /\mm LR R 2 AR
BLFEFTIE E g ¢ 2 F s B ’E‘%‘r@ Tt BB AR LT B L e
W BT - 0 BT R A ﬁ*4t'1/ﬁwg(aﬂenﬂon) FHPRER AR

~ (forgetting) -

~ i e % (short-term memory, STM)

T e RAd BRE TR O KELARE T IR BB R AR
80 @A L s = L fy e posnzedl (Sternberg, 2003) o AEPER R o
MEAER TG Ar M RJERAFFH > R IE yg&% #H7 2o wmhERE R

el AP ERa- B FRELEREK - B REL

am
=
&
=%

RET LG YR B R ok (T aF el BE R Ui P v R
Ko s ﬁ?&‘? P LR R L 7‘5&@\ e el LB B ptoh

B X f TR 47 de e (primary memory ) ~ 2 FrZs i (immediate memory )

15



‘= %5 (short-term store ) ~ & #/X & * % % (supervisory attention
system )~ 1 Tz (working memory) % % [ BLEE » ¥aEH) to i i e
T (mE L - 2004) -
TpGd BT RERLNTAIZ L B rwhRw? @ &
R A DT
(=) Rl 2 A hF oo 4opkze (84 5k o) Z R (3

@3 PHAE k) B0 JULRE Tlesh BE LN F e a0 T b
2

ard

VB G AfRE B T

7

ETIRS

FIRiEs > Plepehaitr e 24, P 222 HAgEa i &
HeRTmd > 3 FAFmME o
S ) Ao BRI ATARdR e L EE & e Bl4f i (rehearsal ) e

SN B2 AFRE A s RS %J ~ £ #p 2= % (long-term memory ) °

=z ~ &R/ % (long-term memory, LTM)

EWeRE AL IFR - A& A1V iRg R bane
Mo #FREpPFRF LR Lh 2 15 A AR (permanent memory )
fiﬁpgalrﬁf§;¥~ BA T baifd | o v A BHEKRFE R oo E o
i RPERT EFTFEHENE - i JBHASF L AER
4% ik & cnseas JL A (Ericsson & Kintsch, 1995) o #55 & e @ F
FL o A BRE ARt g AT b o 4 G BRATE AR
FEAR S ILSRE AL DES o

Sweller (1998)45 1! & el ® 7 it E &AL & B L BTGP 3 &
e

T
= »
[Saily

Fd 1 iTRBE TR o &4

- -1
BT
QJ
\‘Jf
=
-
=3
-\
qJ
2
=5
)
F_&
o3
l-\-'
N

“ﬂﬁm

PR LEefeRE ey LA U

7
LR Un s 2EWRY EE i L A om s AR BaEheRe

|l

PFEE G ENT A o 505 (Storage) E #pzefi? gt b o A RA H A

- % H & (episodic memory) > T MEBES T RER Y-
16



¥ A 7e (semantic memory) » B 5 MF 2 #r&d2 A &l (%%
®51996)c G AL BB E Y hF AL TAR ) b NG & A

EATRAZED BT Y SRR © FHd 1 e Rk

v ;
P v sEseie (STM) sz (LTM)
25 (W§P)
- L !
ﬁ/\/ B B ik EE [TTTTTTTTTTTTTT #;EyE [TTTTTTTETTTTTT
+ (SR) Ul s (WD ’ Wi
&89 (shie) ” EZ AR
) -
;’L El8 1
y, -
AT T I

RE (&d)

r ~ 1 {83 ¥% (working memory, WM)

Baddeley fr Hitch »*1974# 4% 1 en—- BHE4L - 2 & % hfy it dyprid
G B AL o A 1 T R AL AT AL ALY A L 7 BRI A A -
R TR o 1R TR LRS- A0 2 0 EY
el e NIk aPEE > 1 Fel N R K Pelhd THRZB I aRts
R GE Al N NE R R 8 SRR S e A

(=) ~2fFfhEy

Sweller (1998) #-1 iTe i ®AL 2 B A g P51 FeRE £
2_3 e Miller( 1956)ﬂfﬁ N1 FEBRET RF 722 4 H A Simon
(1974) Plee s 1 F3e @ ® oo 3 5 BH anu &5 7 ¢ E90- 2
BT HEFERL TG P
EH VR RIET R R

£ #Ax> (Sweller, 1998) - 1 Fs @i frs e s F % 5 40 e

Y
(ol
fim

FReIIFRR®LAT AL L B

w
~§

T B GRARAT SRR 0 9 a AR HF
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AL A A B ARSI ARE  REERE A RA L e
Foom 1 TR AT FIoE S B N 5 o Baddeley v
Hitch (1974)3% dlef el 1 (e BEFTA 20 2 L BRI 5 4 I s
7 o Kyllonen f= Christal (1990):% 5 B ¥ erdai@a 4 228 1 fveify M -
SHMATIEAREG S LR R hR%REF o fol i
Baddeley »+ 1986 & cimt & AJRi2 s T AT Y > H IR K Gip M ik

# 083 09

I A F(Input)
B o R
P IEIR
Wro R Wiko
2% ;
2500 TS Z R PR R 4
B #1t
b IR G IR
= A& (OQutput)

FE]Z'Z 'é% Iés @_ﬁfi‘
foil e AL AR PHMAR MRS SF 2 AR ES L HBRE R
7R kR : Kyllonen 4= Christal (1990)

(=) ~21iFfaie ! Baddeley (1992) 725 1 iFiefpi & o
Z BTl > FHBE AN CARE TR BIo? L7 kAo
1.3 % i B & % (phonological loop) : § # "% 3 &5 |
( phonological storage) £2 " p *£35 3 | (subvocal rehearsal ) - -+ ﬁ}u{
L IRE R I G OAR G R ’*’%’ AP A iep B g E
Ma TR mBEREGEd 2@ ita kenE §  (verbal

material )
18



2L 7 BB~ ® (visual-spatial sketch pad) : 2 # TS 5% |
(visual storage) £2 " 5 R¥4g i | (spatial rehearsal ) » A2 B & % Bl %
(visual material ) » 7= 3% 57 - BEPF R FARE oz FFEig i
o7 (& & - 2004 ; Baddeley, 2003 ) -

3.¢ #3477 ks (central executive) : 2 & f F3F ~ A H BT
TREE R TP AN KA L o B e RN
MAL R E o U A BRI HE A Aand ¢k FH A (central executive ) *

SRR SRS HAKARFR 1 it E E B R
. :

¥ RBATH B

HReGZZE ~ BXA
B~ — R R A s

=\

BB RSAR

] e/ REHE
WARMAMRBEE
BE BE

BEE
TEHRBA K FH
Ay E g Ay
B

\ R A BT
HREEHEFT AL A

 HAEE R E T AR
& 55 REM -
P FE B

B 2-3 1 (TR 4 b
AL kR : Baddeley (1992)
(=)~ 1 iz aud it
Just = Carpenter (1992) %5 > £ ¥l ? 73 9nF 3 A i A0 4
R e R e RO e o Bk Aen L i 1 (el 0 IR
B o) L APy R LS PARER IS Dh ME
Lo e~ 1 el ¢ 0 EFILREAE che § - BL ehiRg oK

NERMERPE S BALT A i 2 T o RAS TR TR



AR LB EREFEF DA R IR PERGFL T P LTk
MARTEAL FERE R OE T o Ft ~ 7 L SUE LS L )
F R e PR U T T ORI S B 2 Y o d i
2 i];ﬂrp“%ﬁ-,}; ‘f‘fbg %KQ%?:Uﬁﬁj}ﬁéﬁA\ﬁa,]‘iﬁ’ﬁ P > LT i EE L gé_

44 (mE L > 2004) -

BRDTEA IR SR A PR AL M AEE 5 MEER L
i 7l 1t (assimilate) 2233 3§ (accommodate ) i 7% P& € 1- FiL i o F]p
B E AL B R L 2 B B - 2 AT L AT

2z B enp &85 (internal connection ) » &% Z 373 4 &8 5 S5k ot AR
(external connection) > 385 243 BAEE 8w ek > 7R 2 L IR
% o

(z )~ EIR%

Just fv Carpenter (1992)#& J132f%% €@ % (the capacity theory of
comprehension) > 325 E X2 AT AT L~ FRI FRAa gL
o gk o FIp o TR JR i 4 E AR (TR AL e R EER B
WeRnaThp Anai L o P A 4 b > R LAw

)

AEgF o LA 4 Bk (¥ 4540 0 2000
I~ %

1 ERBEAY I SR TR e R RS 5 R
er4p B }+(Ackerman, Beier, & Boyle, 2002 ; Colom & Shih, 2004 ; Daneman
Merikle, 1996 ; Colom, Abad, Rebollo, & Shih, 2005) - Kyllonen 4§ Christal

(1990) #m1 (Tl ®fz4 &3 < 3 iv% h%] % :£.80 31.88 » Colom,
Flores-Mendoza, §= Rebollo (2003)~ % 3.1 {3 0f %] % | £ 22 /xR A7
B it o B 70 -

Colometal (2009)4p #1 1 izl w e L % 7 4p th1% > Ackerman,
20



Beierc {v Boyle(2002) 12t 3% &~ 47 e Bk > % T 1 (28R — A4 crdp
e ey - S5 AP MR E AR ok o A g 3 IER ok
TrBERATR I3 IR g3 ot eRhEinioa t o KE

RN G- ¥ R R A N o ST

AR R B

@*
\«
m
T
Ii%
b
=
a\m
Rty
@\
P
ka3
7
-
4
‘1;5:'-‘\

WArgE g ehiefa s 22 H B R AR AT B ¥ o+ £ 2 4 (Duncan
1999 ; Motter, 1993) o ¢t A B % cnfjp /o T &~ X Yo 2 d R
®ERAG L TP EZ 4 (2004) 325 d 204 8- =R R R
- fBEE 0 F R A B 3 LA (TR A ) e HE T F A
T B rRR A I PE 0 L I B R G o L SRR P e N E
B kAo dE T2 0 0 UaEd KR FAE A A A ERIBT UL B
IRl B8 0 &2 5 2o JZ 2L (Allport, 1993; Rizzolatti,
Riggio & Sheliga, 1994) > - £ 7 Fi1 & 4 'f 7 5 Bzt ~ B2 5 4
HEEAE 0 LR A B w w4 (inhibition of return, IOR) % f = %
(negative priming) (Posner & Cohen, 1982 ; Tipper, 1985) 7 #xegr4]
PAREZF AL (F =3 fcE A% 2004) -

Broadbent (1958) % i miZz (filter theory) # 1% 3L a2 e 4
K ERMIRA L fAe BRI 4 A5 - BB E (filter)r 322
PP EE T BREFELANL > A RETBMYG U E SIS
ool LR E Y A & AR B A YR KR RS F Ry i
P ER o gt T A RT EAT o B L RIE AR o A L end]

Bl PR T e AR e m e RS R RERRE
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RS RSNy SN R AR R B R TR E R
o (Mg fe > 2003 ; § ta#> » 2004) -

- NARA BRSNS G

(- ) ~ & 5L p(signal detection) » & 35 &E & fofox - B4 7 P

HF A e R o

(=) ~E# 23 4 (selectiveattention) » BRI w FEH IR &
Pligem £os 2 6 dl o

(2 ) ~ A4 i 4 (divided attention) » i %31 e fie ™ ] *

HARA TR URpAk- FRENGE- B oo
FHE R A AR P A0 B f R F % ik Welford
(1952) enf % N B HE hE A BEL > A X 3K f TR GRS B
NILGAE o Rl F Y IR ¥ BAENMOER S Y - B
WANPFEAPIR TP SR FH P - BASRDE BFEE . PHEE
Welford fiizfdF epe & chat 7 5 o 3w 44 1 £ (psychological refractory
period > i # PRP) - Colin (1953) pl4]* g2 & # 7 % ( Dichotic listening
with shadowing ) %7 3 % * & £ | 78 » 973 b Pl EH PR
Fiad Ao ERome 2 833 s A Rt L B B4R ko o R

)
=

Ik

ATl CEERA S AR SRR BEI L e < o R
EPERFT DT L F BRI APBALL ¢ Bl AR

>F R BRGE Y ERT T B L > B A FETE e

2 ; X r‘f': 92 ; ‘—’
Ix B B
KL IR 3B %
< MR | «——

Bl 2-4 F L i SR 12 % H(Newell & Simon, 1972)
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- W RI2 % (filter theory)
Broadbent (1958 ) (u 5 A #F i@t i L B H - o 4 i
(channel) - @ b ct &40 ¢ i& > — B2y 0 7 E (short-term
buffer) @ » = 5 67 WRE (filter) HFE s g - 4 aser 33
B TEIE kAP R e s ﬂ} oo B i 2 e 8 B (identification
level) » x & 4 fj.%%:m,afpiéﬁﬁ o XA NV - EFER AR R
0 P s § ok i > Deutsch fr Deutsch (1963) i E# M4 R 4 g
by B Ao ) F s g (TR £ (response stage) ;T e Lk N pEAR
RFp A LRIV EREGE > P R R TN LT R R ITfEAR
Hermann von Helmholtz »+ 1894 # 4§ % » L& 3| » % B8 F4Fppr
ALY AR REF LR P AGAREE Y ek o AR R G # h
TR T AT U ARAR A I P EESLR S (R E A
2005) - Treisman (1988) 3o & E 4 L R84 7 838 280 1k > #i
f s ¥ g g L35 i) o Pashler (1998) 45 1 » & T i 47 52
BECKE REINATAILEE 0 BT BT T AT HCN 65 E T kR
RUETAE SR HRA A el "R T R o fﬁﬁﬁfiﬁgiﬁlﬁﬁﬁ"iﬁ“
R RIL R P12 o TER A Pﬁ«/a' SRR S N
BRI S -a S LR o R A RIRS B T
oo & FXRIHE T RILH P - B F @ ik 70 (Eysenck & Keane, 1995)
+OmREAL AR 4 15 > B e (detection) ~ # (identification) ~ 7%
w| (discrimination )~ 7 ¥ f247 (spatial resolution) % ic 4 € 7 # & & R >
T A Ewmes €5 B agow sk i (Posner, 1980 5 % i v E & %
2004 ) - Mehrabian (1976) 2% BRI R ¢ & 17 b Dl e 4 3
PR b o B B R4 o BB A TRE om P AF &P S
AP AR TR ES e TN AT ERERIL T AT BHAR G
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LES BT SEIY N1 N %])‘ TR H B 2P PRy 2 23 R B R

g URIE R

= ~ i (Flow) 2% ¢
Csikszentmihalyi (1975)3%. 2 % A P AR F/EH M » 4ok = 23~ &
BHEBEEY  BP LR DY ERAATT A AR ] o i s - LR
2_;k i o Ghani §= Deshpande (1994 ) #& 1 & i 4 IR E R
? = > & .« (concentration) feiiiEd ¢ 31 %0 % % (enjoyment) s H sk
ERBHMEREAR XTAPFFL > LHILAAPIBPFLFEEIRIK
Webster ~ Trevino = Ryan (1993) u% Tikiz ) A~ £ - i gos
3 #5503 25k (playful) 2 5% (exploratory) ¢ J(ir‘;ﬁ Lizd -
Pprlen s A RNGEHR > » LA PE PARLETE AT EASR DR T

( Webster, Trevino & Ryan, 1993 ; f {1~ » 2002) »

o~
AR FAE-BRAFE O ATARS  EBRAFETFF I RS

L s Al E F}&E@&Jh‘? r&\FIVJJré»)iJ°},é?ré’)§??PAé?ﬁ«?‘/‘i&“‘ N

REAZAETLLS N e AL R e EFFHALLA - EHPAR

AL R FAFAREL R 4 Bl e L BRATEIRT B
Eehdfice FI > AFTHRYAEZEH2 BHER T 24 72 & T4

AR O IR, Rl BEE A TR A AR | TR i)
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=
o

*
1

{6 R AT endp AT 3 430 1960F A= B Hart i & 45 < § #7 i

\F;
-k
=

G o L3 2 o Sternberg (1986) n i B A AfEf - AR TR &
LAz B F R ehfi B o HITeat 4 0 2B A L

&t
A L L T NI L R e R

o
A

(Active monitoring ) ~ & % 24 & (Consequent regulation) - 14 % $+97% 32
srig A e % B (orchestration ) hzniray 4 4 i&{féf s ((Flavell,

1976 )

2 o X

RATE_ R AR A BT BRPERY L e T fEAR o A
PR A2 & & (meaning-making) 5 @ SRR EEHE LB A G 0
WATAI R b enE LEAE S BB A KRR AT s B Y AT
s T AR~ KvE o d s fru{;fu R B A TR
rznar (4 25 1996) -

3 M AT o 4E Midrenimid | 8 T | e AR o 304
53 L (doing) 3Rim o @ (SR EE F AP o 2R E R R Flpt
RGN RARGRE ~ R AR e v T 0 oy
TR G B s AR A ¥R E 0 1 TR san™ 2 (Flavell, 1976 ;
Brown, 1987 ; 3& 2. = > 1998 : 3 F 4& fom 5% > 2003) -

Rl LA SRR A AR WAv T REF L p 2

LY oPs o TLATSAGRE AL R e frfat 0 - BA YT £



#F A Ao AP A A (Brown, 1987 ) o B2 AR 1S K EnAray 4 B 0S8

?‘;{;‘afrﬁm %Ei lﬂ; %@’7 m‘:’\_‘)fr’{g < ¢ f_\:._" {f@; %glfi’ i[% ’EQ.L Q&Eﬁf;?&gﬂ—%\?;;
VP BRRAGRITT G A LB (34 2008)

~ 2725 4 (reasoning capacity)

G- R LA AR SOEEER N oE fEA A 2 AT
2 R AT AR R Tj*u{“r;ﬁ Tz o

CHEOREE RN

I I B BB e (R F B 2] ST (%) L B
A2 o 3k % #(1996) ¥-413T % % T HRBIRRAFPHILL L A T AfE
AR LYY AR TR - AR RS -

IR ER (L) AR S SRR I ALY Y A
Wz K= o de3Lic 4 At - R K S aparic 4 (R &4 0 1999) o F @
4§ 5 A v R A IS P - iy ¢ B TR A
BT B PBY hefo v X2 T PR8I BHMHEY (Angell, 1964; Krulik
& Rudnick, 1993; Spitz, 1979) - %%TE‘ BEERIE LT 4 > B RN
BEE SRR ADR A B AR (EHE AR LR 2004 5 5 FEfom
52003 ; L & 0 1992) 0 22 (1989):n s I B st ERIER 0 2 8
ARPANLIREELTREFALAR > A EMELRDE ARETLAR G 0 &

FRERE R fac 4 £ BER T B2 R OEN T2 s Bk

2 RIEGE IBE E ER feIRd o 4 TR R SR B o

IR FAEY REAE SR PHEFY PLY SN BELA
BiE S Fptx G TBERT o @I & A G e ( inductive
reasoning ) ~ % % & 7@ ( deductive reasoning ) % #g ‘“ & 7@ ( analogical
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reasoning) (F % %~ 4% 0 1991) % = 4] 0 1A g i heT

(- ) 44832 (inductive reasoning )

—
Dt

R s RN DRI RED S ) U N
%R EB AT o BB RIILT 2 B CUOF Y P IR & F 4 R
Fl o T HE B e TR %’ﬁ”\ R AR FE A (3R E = 0 1998) -

(=) /% 4a32 (deductive reasoning)

SRR @ SRR EF LT A RAEE S R - PR D
FEET > A ISR TEDL R OB BT AT AA G

Lz iz P FRRE LA - LI N PRSI S 2
WA IIT A & A0 i}u{d TR SRR T P A o0 2 s R A 1.
20N IE LR NI E M R AR e 5o gk o D HET AR

BERT A2 LS T 7 A 5 1512 (modus ponens)s & 31:% (modus
tollens) ~ & 2w ¥ % 2 (denying the antecedent) ~ fe#g < % # (affirming the
consequent) % w fasgA| - H P m 2ok 2 EN SR IS
Rl A RN EE AR TSR T EN AR ST R H -

(= )~z 4232 (analogical reasoning )

BEAFVIITE G S BP s - BAY AR cBEME S ¥ - B
HH ORI v R A PA L Tt o R - BiEAR 0 g AL PPEA AR
D2 WBAT o T 2 S HAV H R e A SR E R T AR LA ¥ 0 B L
AR SR Y - RS T AL TR E G AR AT iR
oI E o
g
(1990) #IILfz+ - P @y HEM G > a1 FeRf &8 g2

v 3 2 iTefpeaip b GEcs 2 .8 3 .9 Kyllonen & Christal

¥
= »

BRAAEE - RpdEIRiES ¢ > @ AIBF R A G B 4ed CP
' D BE ke 5 > Sternberg (1988) 325 MR R fra# 2l 2 F L5 9
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WG (blde D %@ A e s ) 27 i A F 5 R a2 i
LI R iE sk 2 L2 TRy o 31 TR ERER LS

-

G TR A S SR S L R R
LiER s R B A RBET L REL T F AREET b ki
TIEE o

FoFEERT

RS SRS B S S AR RS- IE D A R S
R R R L R S b EL B

AL 0 F ARV AP APELT 2 BIEEL Y RS G S

o
e
ey

g
@
\\
~
a =
<l
¥

v
C'
-
<l
K=

% iZ & & (Jonassen, 2000 ; 3448 > 2006 ; A ~ FRE 5 1 M
A~ ke 5 2009) o

FRMNFOL T BB AL E g f ol S4p 0 E 23%(2005)
SHRNAIE BRE A RET PR AR YRR & LR BALE
RAAS A enb i > R FEELBWEF hh oo A # (Domain
knowledge ) 2. + » F15 ~ Al 2 ¥ £ 7 & EFHE BB E P LV
( Amabile, 1988 ; Zimmerman, 2006 ) -

£ B K /1960 & BT LY AR E L kT o R FE
FEFIEBRI R A HPHLY ARG AR LR FREAR R

S

SRS Y HR LT P RN Bl R 0 LRk R L R
# &
t~ Bagit e @42 g 42 (Beyer, 1988 5 % % & ~ kit > 1989) -

FEF a7 5 Bt o PHL T AL G AL

PR A R RN AL - fE 2 > A - i P bt s R Aep
TR d > L0 ALY A AR HH  TRRIT A ' Rl

”«T;frﬁ’i:‘i—r’p“%o#f o 20 &AL T —g i‘?,—frfa-%‘},@;;f;\iﬁ
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/‘h 't}‘ N "A:' :“H-‘ﬁ’]“a* ’ ;}j_ Iﬁ; A j\ﬁ#‘-/i—ﬂ: % ~ |’E‘ L’ill % %‘3 33 %KEL'Q ¢

2

o TR AR~ s fo 4 i (Siegel, 1980 ; Ennis, 1985 ; Sternberg, 1985)

AN

Kinivs Qg fRikit 4

-!u\.

f;";{;ﬁﬁ"rﬁ_ﬁ,‘]f‘%'r )ﬁ;/i‘Fv {Emﬁﬁia ’ —,El’ﬁ ;L% > iﬁi'f‘fﬁli’ 4

oo FREHRBABAT KT BRDITEEY FREFRHE  HALAR
=4
9

8 T > %ﬁ“!‘! WP IR 8 AR o
Bowd(1994):% & 8 M F_ 18 K 3 srenp & A 4 (automation) g F_f %

(elimination) » ¥ P EF R F 5 - BRRRTT UM o HREI-

|
-

HERE 5 0 B sk ardek (Sternberg, 1988 ; 5% B =g > 2003 ; i

/4

N ;’1-)35 & 25 VR ’35{ ’ 2004) °
l';:l“: s SiL ’ I’é 1\:}: P:\.vrf'iklﬁ; A f B P'UfrﬁﬁimP‘ufr Klﬁ; 'Eﬁ & éﬁ}j—r’
&ﬁmﬁﬁ%%ﬁﬁ,ﬁm’”ﬁﬁwﬁxﬂmﬁgﬁﬁ*,j@‘ﬁﬁ

BopARATAE D p AR RN 4 o T 2 0 BRRTEBMEE G p

AFR Rk s p AR F RN EL NS
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$= 8 Al MR A A

AR AFHAIE S WA 4 0 2 AL R AR A 4
i B3 G g R el B o

3 gl mad,

N e Rl
TV F L Al 4 (creative)f2 B 5 TR % &, ( to bring into
existence):HE L > B H AP 24§ &g Al F(3RE £ > 2007) - Wallas #%
Al RAr e AR SRR W 2 E P 0 @ Gallagher (1994)
PlE-H R T EERBEE PR TERfRF > ok 2-1-

% 2-1 Wallas £]:¢ FrAzw FFE AL ¥ F it {ok %

Fé £ LA E T LY RZ

& Hp BE1artY)- ) BE i
FRpfe £F ALY IR chp o

59 2 Wi S B~ B LARTE gpk
7Y BELT T ELY i R SR IT

kiR 5l g sk 2 (2007) o flig 4 —TLih ~ PP BT o ppa -
NP JE- = sk
flig 4 mR T F (mAcx > 20025 MPE &k 0 2000 5
# % > 2005; Torrance, 1995) » £l # A 7 jGn & F j\ﬁrﬁ
R A S R A S JRES RS T RN AT ARG
A~ B~ PR - 5 o Amabile (1983)3n 5 £l 4 xﬁui&

L d PG5 F AR F RL L Fmg N F Ed Tpsip i
* o5om

'i'i"“
e

P T Al A ApMEG 2 TERER ) =43
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Cropley (2001) T #-4] 4 & 54 B &k =x » T [ f %47 3 g

w4 e T p g4 mmpld | o

Blig 2 G- AFFEAPIR L 5 WA Gp 4 s BB B S A RBFF R TR
FrfARE (35 01980) Al LT A - BB ALY ER o £
Adp e E AR T 3 RS S Bahplg b3 a4 0 - vl
ERCL IR AE LD RIS S TR (A T A o N
ApHo s pratt s PRz B4 (B4 £ 2005) -

(- ) #b£l4 (originality) = 4p &2 ®7 o chfE Loac 4 o

(=) %4 (flexibility) : 4p L4 & g1 Pz > T g Lenpr @
P OBEEHAR S F o R4 AR o

(Z) g+ (fluency) @ it B+ BB 4 o AP LHPFR P
FReBEARS F o w4 AxR o

() # &4 (elaboration) : 45 & & P chlm "R & 4 R 1t A2 R o

Parnes (1967)35 3 414 (uniqueness) 2 i *» 4 (relevance) _£1] & 14 R

S KRR e Al AR A SR R R AlR S gt 2 F

LAEAREE D 7 e eng]id B % (creative products) © F]t o A1 4
A NV EFE AR H D - fAEE (X P 222004 5 Amabile,

1996 ; Sternberg & Lubart, 1995 ) -

%

A

Ehub s plgieng B8 - fE ) S gt Y o - fEAF e

N

M’%iﬁJ‘ﬁ%‘ﬁ%‘&%%?‘%ﬁ\@ﬁﬁé%:éi&ﬂﬁ
gt L f Al LY RGO R FE A A RER S
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S AR R EASP S
SH X R ALY A
(- ) Wallas (1926) # o # 4] Az gL @ ¥ & 9 - BB
BoBEW BB R

;\_\

» PR e T

(= ) Guilford (1967 ) #& & H 4] Fr Az gL gk ﬁgl,\ F -

x
S‘?@B
i
=
'

-\,
ol
&
14

e
)
“H
—~
—\g
P
i
>A

RMMEFRSAEL RO EIIRRE AR IBRLT AR
fE kg o F A R N T LB AR R 0 4o 25 -
(3E32)

A EE A . Bk 2k & 4
(ma) [ ] asH> [ ] T ex | ] = (A &)
L\ A 7, S, y S,

+F #* F
3% 4% £
ETAE) SR = < S -
] 2-5 Pé %Eﬁ’i;‘i—'rﬁ W T AR
TR kiR 3R 2 (2007) o A3 4 —3R ~ T B2 pp.30

(= ) Parnes (1967) # ' ® £l FrAe gt - ¥ REF ~ %
W -FRMA - FREFEL X - BEXTFRIEL D 55T
Fo £ o

(= ) Amabile (1983) # & H 4| Friz @ gk : AL >
BHEH A FR-PFEFR-FFFINE -

32



(1) MRk (1991) PIGF S 2 R HA 2 « & £ bR
BRI R G R B ARTES RPET R R
BA Y ET BH I

(=) A% (2005) 23R4l 2 AATL AT B OF R D
ML FaR - BRAELPER B Y AR

AR EPFT P Rk d BRI o

FE T2 ~ABAYE-BRAILY AR LB ERT S E
L1 TR 2.F R R e 3.5 d 2 2 h @ 4R &

R
BB @l B IAGFLAILSHGFTAR ALY D

- B R ERL L LA LT B R
A s plig 4 hiplEREE

- SRl A ARG a4

Creativity — 3@ 5 4k gmiF i3 T4 0 T Fr B A P84 4 § -
faie 4 hE BLgiE o pld iR B ou oA M (FRak oo 2005 )- Torrance
(1966)45 1 £1ig # RISk F I ABP 0 LI E A ST A B f# 0 24504 5 B B
Bl R o 3L fruin Bt o W OTR AP HER F K
B SR o B LE # 2 AR SRl 4 - Amabile (1983) td 4]
YRR YRR T ASAVRERSF B LA hR L Ep o - B
RITF AT LG AR M2 SR RF 2R~ R fleg4 2 ZF 834

Q@%*?Hﬁiiﬁwaf—%%&*?iW?% L BAT B

&

s}

ZFEE B A TFIGAEEREY 2 AN EWFIELER 2 FHET
4@ gl 4 2 AR A ¥ 24 72 F £ 3 (Barbara & Camea,

2003) 0 Fp o Al 4 - fEa 4 o A - BB AN CEE L R I e

LA
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=~ Rl AR R E
P HEON R S h A gbt’ﬁlemp,ufffﬁﬁipﬁ&g’ﬁ"&
€& hIL gk Guildford (1956) 2 974 47 @ ATt b
(divergent thinking ) > & 3 /ivwf 4 (fuency) ~ %3 4 (fexibility) ~ m £+
(originality) ~ ##i& 4 (elaboration) ~ %_& # (redefinition) % % ¢ = & o
AL %k o 1 Tip3 L A)¢ L % Rl | (Torrance, 1974; TTCT)
®H o Ak TARS FE R TOE RSIERP o
Howe (1997):n 5 4l 4 & 7= BR % 1 A REH - £l iz~ o
AR s A % s R Rl R B R 4 o drkpid
AR L -RBEREED > ATFE I TUAR GRS PEE L SR
G A R F AL AR LR R I REAE S R SR 3
LA 4 B ek (FEASE > 1995) - Amabile(1996)3% % i o — F8 4
BP0 T A A PR A SR T BT R AT A 2 i iR

A

%> mpsA2 4 (individual creativity ) iz o
Bveh- BpH et pF BT s L o FRIONER LA

LY RIS e Pl R I g 3 T LR B i 0 B

* I P F &3 (Item Response Theory; IRT) 2 k4> 42 #°5¢ (Structural

Equation Modeling; SEM ) % & F¥ crip| £ &2~ 7 > 700 { F s iyede

REFLEFLF LR > LA =L - BL 3 LB R

( ¥% 4k Fc » 2005) o

AR R R A RRR A TR 2 Bk %\i]'*ui‘c

EETR A LR A 2 3 HERAN L R A F o RAABAGRET f7
B #2 Bl Fant i P AR FEF S LIRDp FoREG H
B T 4 e ehplid 4 RIR T LR AR e BRI 4 R R
> v (=Regkyc o 2005) -
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B PR 4

—\H%ﬁ%ﬁi%

RALFRA-FEY B ARG frRfors  B* Tl B LG R
bAoA RE R > 0P (7R R
¥Rt RE (R3S s A4 5 1989 ; sk44% 0 2006 ; Gagné, 1986 ) o

=~ RREfR AP S

RALfE -2 - 807 5 fE4z > Dewey (1910)7) 8 7 ~ ¥ 2% : il 18 A 4% -
AR AL FE B REE AT o FI o RALfRAA - EPF T
ei8 T A A% > Sternberg (1986):n 5 R REfEA- B & 35 Fae 4 0 LA 2R
WA Fenic 4 2 EJEAH FeDil 4 S BERPRER G i 4 CAER
WL A i 4 SBAFRT R 4 6.5 i tiEaaaan 4 (B
1999)

B A o $AF Y 5 R RRERE > R AR B - fAk
T2 T4 (F 50 M2 L > 2006)- ~ T‘{Fm TR ARfRA | A
PAFRE RTEY ®G R s 55k~ B B AT i e o T ik
TIFEH R A T AE R A e Tt > TRBEfRA it 4 | & 38
& & AR B AR s A 2 R eha o HFRAR BE R 4R & R A
4 (Kahney, 1986 ; Hatch, 1988 ; #%p=p > 1993 5 fxzk & ~ § 1 % ~ o7 o
£~ F R - MUBA 0 2009)

Fhoirik o BPAEfRA-EAEY B ARG R et Y Fl- B A
AR AR 2 R o AP R Ny W AR 4R & o T

(73 R0 R AE o

& 3

E

= N BREfRAE R

RALfRA-E R T B A GRS HeTe e Loz 2 303
AREdoe F - fAp F B0 B B AR FAERY Rl
FR % F# = 3 5 & 25 (Heppner & Petersen, 1982 ; % &4 » 1995 ;

% 1 » 2005 ; 5k4% % - 2006) -
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Katz & Ivey(1977): 2 i R £ = B R & = @ Lanaritdy B A #HE
AR TR ARRE 2 2R E R R ART I ONRE CHES
frig 3.7 d e (idp B A JHE P hv BB &L Soihi7 # M e - Heppner |
Petersen(1992) #-F*igf3 - B & 5 " K Ef%/4p 5, (Problem-solving
confidence )~" 4% B~ = | ( Approach avoidance style )~" g 24 #=+#1] ,(Personal
control) = BB ; Z k4 (1995) #-FPREf2 AL B e & & [ ineaBen |
(Tendency of Recognition) ~ T p i B~ | (Tendency of Confidence) ~ " 1 ¥
B~w | (Tendency of Escape) -

A #7312 Heppner 4o Petersen(1992) :hff REfa ik B T & 5 A#0 R
LR EAp G TP | o T p 2] 5 RALRA R G

B o
T~ %

THREA FRASY TR RS FRARS CTRIE
WA R (L FRAES C ARFERY LREEAFH HDEFRR F R

Blid 4 R EENEERGITOEY L FRAE (F R L
2006) - 5% F if (2006)4p 11 Alig s g~ EfF AR 4L i 2 > Gagne' (1985)
MAERfEA LSRR FEAK L B A SR TR P E UHT B
doo BAEfR A B - fEF K L T A TREAERL g 4 f R
Boefp M B R GRS 0 T BRI S M A A
SRR L T ORI R ARG AR 4 S MR o Fgt o AR MU R AEfE L

R EREAIS RS C S RBEBMALS LR AR 4 ha o
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et

AW AT AR 2R LA LT E B S IETHE

N
>

B
Iy
ETIN

P ER S E AR Fe S EFT SR YT H A

o+

o+
I
|

-8 FrH%
i~ FIEY:

AFTEMBHMALAILN A P IR AR 1 IFERE SRR
i BRI R R R LA R Pk R L BREA RS F
AAH L e d TR RS AR A TR ERE TR R TR
MREREfEN A AR AT M PEFEH AR E RS T EFY
HEFEGFAF RS PEFYRE > 2P FEM AT F2FREHS
RJEA - EBF A LT
ook ak

7,\1:'—’3 E’\fi A Z%C* + 73 ;}r'ﬂl]; "‘]F;QFP 1};}\311 E **'/H ?#i];ﬁ;}: A

# 13 &0 F oretE A 4 B 360 %
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AE g P j\ﬁﬂi“—iﬁﬁi“ #ﬂlrjf‘_i % 30 BE ST T % & l/«fi]%‘\f;;

FAFH2 -

i FLEE

E

AFETEd T BRI NZE - AR TERI S ZRERR
AAT O EE AR KA AR P H AR A 1 TFER
£ 3RATI S S AR AL S BT - 5 L A
B LS FHEDH R LR N R R RS TN
Bos Bl R AT A 4 N AR BN AR A UL AR 4
Alig MR AR A 4 2 AP B

AT S o] 3-2 4T

HERIZAES

P

PR RN

AR A ]
ARIRAES

B 3-1 7 1 % R
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- AR ARE AT AR Y B A LARE B LR,
Jﬁﬁ%ﬂ@’%%&ﬁ%im%%ﬁﬁ%m,ﬁﬁﬁ@g@@giag
- FPpEER T 2A T B TR A I o FlU AR BT
f R G (2010)8 A 4 R HE S <R g MM TR o Bl [ 2
WL, # TR A S BRSO ERR TR AN E 0 T
T LAz AR 44 ) (A0 e ~ e S L - ) o

N T o fmgimrggé;ng@ TrEREA R TRESRL 2 TR
£r84,  AFTHFEREL I Fas LR B RE (2003) %

R TP LA SRS T FRRE A (ot ) -

= s fsmandrm 4 0 AR 1345 O'Neil 4o Abedi (1996)% & 15 3% s
A ARERE R A Cher s ) 234 5T AER STl s
TRARE ST AR e BEG 0E T R RERE AT S
A T AL AR AR A (s e~ L
=)o

wo~ Al MR AR 4 0 A8 g Ak B Torrance (1966):74]i¢ 4 Rlsk 4y
L2 A # > %3 Heppner f- Petersen(1982) R 48 f32 - s A £ 4 B m = 24

Ik

& r}fp fg . IR A ?;\—gﬁi’llﬂg\ ] rpe g\ﬁ*/i_,;‘b 4 F&&i’r‘lp_z\ o ﬂ;f—

<

BN A Z3e o - Ltk p Heppner - Petersen (1982) %l e The
Problem Solving Inventory (PSI)p % » 2 & (=9 2 F| % A 47§ FE R F 5
THR(ortdrn ) kA 5 TRAEfRAp § - TABE s T g il =
BHG o T kR FERBANAE S HES TRAERAN Y A
T84 (Irdsrz ~ WL WL ) o ¥ - R4 £ B Torrance (1966)

plid 4 RIS R S R A 2 F R E(2003) e Tk 32 A 4
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A RRTEE TP RGE FERY NS FE S s TREEAG
2IA RKEFFE A (Ao e s et e ) Mt A AR IEY
BT R AR AR E T BN A R R LR RS

7 * o
~

I B4R Amabile (1983) H A1 AR B E 5 D K% R 4T -
Bgdh ~F2FR-RBEF R BEEIRE 2 AGES AT
HE A BWEITHRLESNERADOR B R 517 §
(2006)% 2 AR AP EF R A BT o FHEAL LB
fRARRE DA S ARBY > FHENF LR HEFET M D
AL B i G W R AL 0 B SR Bl
AL ORI R BT 2 T RN K - BB R
BRI E . gy BHAISERIERAN A (ot T ) o
LR AR T R AL TR AR A AR 0 X

SR ERFEREH R RP LS BRI N G LS R
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¥

I

§ B3k

AT g LdE BRI L AT 4 A R AR A 4 2 B e

BB o Jpot > AT LR BA L IR ATER T W S F A e T

B YA

RETERP P ML ARSI RG22 AR R B TRE K
TN HRL I HEFRATRBAT AN TR AT 2%k e

AT E TG E g b RT R 2L B E L R SR
FEts fripth& R ¥ Ryp b R EREEF BN SN F 003
P R B R B 20 )3 2R (content validity) o

~F3 & Waltz, Strickland - Lenz (1991) 3% ih % R =2 k=2
AR % % Fock dpfc (Content Validity Index, CVI)» 354 2 58 Z g £/
RS A 2 AR R AT B R X0 080 AT B A4
Apth o 3N AR AF AP PR B TEERI o

&

AFTE UL RIEHC LR 4 B TR RIS 0 X ST (8RR

U AR ZEA AR WENS L S SRR K £ Rk A P CE LN S

ARATREA > TP¥ A B EBFEIFEREA )~ TR R
FEAR 2. (S ERTTET E 4 ~Tope RiEilan 4 WA GE R | & NN ca

Blid 204 KFFFE 4 0 T F AT FEFBOERT > FER LAY
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BRTHAIHAE A R FHF %K L v REFTRE
BB w s » Bl TR A S S (coding) (o r T e @ * B R
F3t gk SPSS18.0 A F M TN E- At T2 AR &
RAAPR £ AST 0 A B0 CVIERE R B0k 0 AR il A B
H Chronbach's Alpha &2 p 28— 4 27320 ﬁ - REGR ERUEUAFE &
EA AR A TR T & M A 2 B M T
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ARG ARRR R HT 4 L2 AL o A S F - R

i}

TP BFL ‘ﬁ:%ﬁfgipiliﬁﬁiwféﬁfﬁﬁﬁ“

Fhoo 47 IR (4o @] 3-1) > H sxif 4o

™

FoE R PFIHEPEALFE AR 0v WEAAMTRE &

TP LR RV R R e s iar i g
P2 RBEATVEFRASRRRA LRI E o

PRt L 1E AR Brh AN LT ERENS &
FREFA R EFREL0 pERT HFRLOTERE S -

2
d
E ; \»

$ K a:ﬁﬂﬂﬁﬁ?ﬁ&ﬁﬁﬂoiilrp WRERSE A
WERIZFTHR - RNGHEER FERFLHRL  RRALHRLF LS
$igia s ¥ RAAFTHRL
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2o TP¥2RIEPEF 1 FEREL ) ~ TRLARIEERZ SRR
J P J
wEn A STRMERAG BATRE A B TR BB A LS KF

E:&i‘%_ %\' N 3@%‘?&*‘[‘ ° j‘i ‘%"/r 3——1‘]’ 4o T
CRAAERERLEL 6 E 4

AR S AR 5 (2010)8 BA 2 KPP F 2 g% 2 AP M Tl E
Fiechhs T LASEfas AR 4 R EA o 0 bR 2SR T A
,fi%‘f‘ﬂl i YR RE S %T’rfﬁ%§§¢ﬁ&mm9@)ﬁﬁiﬂ7ﬁb =
AWARGER c ARERF o BAR S ANE T2H T ART 43D
TRAFR A AR A% B hE A2 Bd B RERB I

Eeom o o AR LY Likert 7 B8 4 0 FEEF R ADET AR R 0 A3

d 5D 1A B EARAEE > AR R F A

BN R X 29
~F 7 1 L ik Waltz, Strickland f= Lenz (1991) £k nd RETE Kk
AR X B Fok 4pdkc (Content Validity Index, CVI) » 354 = 3¢ & g
Lt g;:x/fu BAE O AofriT g % A2 080 An £ F E R4
oo ML (B AR AF2 BRI R R B pEEIRG T o
AP EBRER TP FoRRBIRE LR ) 4R RAHE AR
2P R mES B T e TR EEE  FTAEE
3R FHLAELZHELL P RETR L SR IR A TR R A
£ 3E3E98 2. CVI w35i 1.00 (402 3-1) B £ 44 & R0 R 2% 0 248
T RYpE REERIE2Z BT FA ek 320
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231 T e prfez 2R 484 ) 2 L4489 CVI &
155 £ (AN B oA "; LESIVARY AAEE A
i & 3 75.0 75.0 75.0
1 I EET 1 25.0 25.0 100.0
4 e 4 100.0 100.0
, s 4 100.0 100.0 100.0
o 4 e 4 100.0 100.0
. s 3 75.0 75.0 75.0
PR awgge 1 25.0 25.0 100.0
e 4 100.0 100.0
i 3 75.0 75.0 75.0
4 s s 1 25.0 25.0 100.0
B 4 100.0 100.0
i 3 75.0 75.0 75.0
1 s A 1 25.0 25.0 100.0
4 e 4 100.0 100.0
s 3 75.0 75.0 75.0
L2 IR EET S 1 25.0 25.0 100.0
;]. i’ w e 4 100.0 100.0
s 4 100.0 100.0 100.0
3 4 e 4 100.0 100.0
i e 3 75.0 75.0 75.0
4 i s A 1 25.0 25.0 100.0
e 4 100.0 100.0
432 T i@z 234084, 284081
1 LxdEmaE? » A e ad4dxdirgo
mif & miz g é o%* i &
WHHE BT AR DTS PERY > AR EI N AIEE
> 2. ARFIFEAUEART 0 AL L CRm ] EER -
# mi & oig it 18 & 0% i &
o3 ARSIERGOERY AN BCH LY PRSI EAIELR o
i mij & mig kit 0% i &
i r A ERauERY o AN her LY T RaEn oA 4Ep
4.t A ERAREARY o A B R Rl AT
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mif & miZ it & o7 i§ &
S Rt AR T N
1. Az FFauEizy > NG G e BB ool * AT LR o
mif & miZ Il S & o7 if &
HHEBDT D n N T RAREARY > A AR R R BT

P
A |E B
|~

N2 BRRAEEGUEAT o GG LA R R 4
ir mif & mit 3 isi 8 0% if &
f WL b ERaEEY o N Y QIR g
A3 xS FEgARY o A g R EEL FahE £ o

mij & SERECE 0% i ¢

4.t A TEROMBARY o AR HE LR A FLY o
i & mit i & 0% i &
HHEBL AR TR OEARY o AN G R R B2 Y o

o~ RRA
METIFEBRANANEI 33 LS BB AR R BEEN
Chronbach's Alpha # 8 N - R ol 2 4 eIB Frfg2 i 7 4
2 %% %% & 45 Cronbach’so 4rd 3-3 #77 o &l 24 Tk 5 2
Cronbach’s o & % .718 ~ " #rp & | 4% 2 Cronbach’sa & % .809 ~
$ 4 8 chCronbach’sa 2 5 .844 > 3o 3| ¥ < 2 1@ o

%33 T A i@l A4 hE4 20 RHEEL L

BRI AB AR 0 A B s B R (T chR T o
bk R AEARY 0 AR % EH BT i AT 844
L oo
Pl
o b (TR aiE Y > N FREEEY LERET EH o .809
p , . " o
fom R ERaBARY AR R LR
AR IFEaREAEY > A R R AE AL FLY o
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P

1iEERE A T S (e ) F - BAREAE: ¢ EEEA
Ei@ﬁ‘mﬁﬁiaaaoﬁ%ﬁﬁaﬁﬁeﬁ BT A o Rk 50
o AP chA Bt E ’L‘m'f%-ﬂjgﬁ—z}éj R E 2E AL R 2 A

Lt ) AR A AmE Rt A 4 G 20~25 AT LA .
2 RLAERRL BRRCERE L

Y % £ ik O’Neil - Abedi (1996) =

—\\

S E L D il T2 g
SRR BT R R A 0 g AR EE R TR F 2 L e
WREARY IRV TFEHN AR LR e BLrEA ~Au i T AR
B, AEE3 08 Tl  AEA 358 TpaARE A 8L
o TpAgy , »E43 58 H*REAPE 204 & rERT

MeFomd o ALY Likert 7 8 4 » AT R L IIZ2F 2 R R 0

2

T,

Sed AL 1A BEASBARTE 0 AT AR LY 3 AT

- B RPFORR

A4 1 E & Waltz, Strickland 4= Lenz (1991) i %% ¢h%& R %
AR ¥ & FokR 3n #c (Content Validity Index, CVI) » 344 = 3 i
g * 2 QJ:VT‘I/ BATHC o deer iR A 080 A7 &3 R ERR
oo R4 (A A hF 2 REIE P R B REEIR G T o

Ft s AT TR RN BT R BT H TR 0 d 4 B RANEHL AT

ot ML LR L U SN I

F, 2 AEA0T 2 CVI E35:E 1.00 (42 3-4) B & 24+ & P Fo0R

LRI R B RERE 2B D A0k 350
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434 T LRI RARZ (SR B4 ) 2 L4848 CVI &

1838 = He T B A J PR At A
G & 2 50.0 50.0 50.0
1 s s 2 50.0 50.0 50.0
E 4 100.0 100.0
G & 2 50.0 50.0 50.0
2 ik s 2 50.0 50.0 100.0
E 4 100.0 100.0
§ G & 1 25.0 25.0 25.0
.3 ik s 3 75.0 75.0 100.0
* e 4 100.0 100.0
G 1 25.0 25.0 25.0
4 AR 3 75.0 75.0 100.0
Wk 4 100.0 100.0
G 1 25.0 25.0 25.0
5 TR S 3 75.0 75.0 100.0
Wk 4 100.0 100.0
G 1 25.0 25.0 25.0
1 IS 3 75.0 75.0 100.0
e 4 100.0 100.0
& 3 75.0 75.0 75.0
2 TR TR 1 25.0 25.0 100.0
48 4 100.0 100.0
. G 2 50.0 50.0 50.0
;:j 3 TR R 2 50.0 50.0 100.0
v ER- 4 100.0 100.0
G 1 25.0 25.0 25.0
4 TR R 3 75.0 75.0 100.0
BE 4 100.0 100.0
G & 1 25.0 25.0 25.0
5 s s 3 75.0 75.0 100.0
we 4 100.0 100.0
e 4 100.0 100.0 100.0
g oA ! & 4 100.0 100.0
2% , G & 2 50.0 50.0 50.0
TIETE 2 50.0 50.0 50.0
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Bie 4 100.0 100.0
@{ & 1 25.0 25.0 25.0
3 B s s 3 75.0 75.0 100.0
aqe 4 100.0 100.0
@i L 2 50.0 50.0 50.0
4 g {sif & 2 50.0 50.0 100.0
aqe 4 100.0 100.0
@i L 4 100.0 100.0 100.0
° aqe 4 100.0 100.0
@{ & 1 25.0 25.0 25.0
1 B isiE s 3 75.0 75.0 100.0
R 4 100.0 100.0
i 2 1 25.0 25.0 25.0
2 B IisiE s 3 75.0 75.0 100.0
R 4 100.0 100.0
CIED s 1 25.0 25.0 25.0
% 3 DR 3 75.0 75.0 100.0
B 4 100.0 100.0
A @i & 4 100.0 100.0 100.0
B 4 100.0 100.0
@ s 1 25.0 25.0 25.0
5 PR 3 75.0 75.0 100.0
& o 4 100.0 100.0
235 T 4 s frfez SRR TTLREL 2 EEAB D
1 A ERIAp e it o
mif & mig iS4 0% i &
e ARRGFEAp B g -
2. AR ErN PR PEL Y Rk o
A mif & mi it & O% if &
EN AHms B AN PR PALY Rk A at g g o
£ 03 AR ERORPGFE S LR o
E23 mig & mig I fsiE & 0% i &
AHmuegr AR FEERIEFE AT IR E AL R o
4, AR FERDA L BEavk o
mif & mi s 8 0% i &
Awmis gL AR FHAE R e B AR o
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NP Al PR $73 cPN L

o7 g &
4B ‘zﬁ\q#ﬁ] ] ""‘?L-i ﬁ*/i‘FF 42 -

AYYy

B4

.

hr ERELE A REEL AL

mij & DR {54 4 0% i &

ABFL ARG R DT R

mij & Wit B {5 4 0% i &

MHED  Aw SRR A ERF A LRI T & HF R
FFETRARE 3 AR R R A LR e e
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State Metacognition
Self-Assessment Questionnaire

Directions. A number of statements which people have used to describe
themselves are given below. Read each statement and indicate how you thought
during the test. Find the word or phrase which best describes how you thought and
circle the number for your answer. There are no right or wrong answers. Do not spend
too much time on any one statement. Remember, give the answer which seems to
describe how you thought during the test.

AWARENESS

1 1 was aware of my own thinking.
5 | was aware of which thinking technique or strategy to use and when to use it.
9 I was aware of the need to plan my course of action.
13 | was aware of my ongoing thinking processes.
I was aware of my trying to understand the test questions before | attempted to

17
solve them.

COGNITIVE STRATEGY

| attempted to discover the main ideas in the test questions.

7 1 asked myself how the test questions related to what | already knew.
| thought through the meaning of the test questions before | began to answer
them.

15 | used multiple thinking techniques or strategies to solve the test questions.

19 I selected and organized relevant information to solve the test questions.

PLANNING

4 | tried to understand the goals of the test questions before | attempted to answer.
8 I tried to determine what the test required.

12 1 made sure I understood just what had to be done and how to do it.

16 | determined how to solve the test questions.

20 | tried to understand the test questions before | attempted to solve them.
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SELF-CHECKING

2 | checked my work while | was doing it.
6 | corrected my errors.
10 1 almost always knew how much of the test | had left to complete.
A | kept track of my progress and, if necessary, | changed my techniques or
strategies.
18 | checked my accuracy as | progressed through the test.
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Item-part
Item Loading
correlation
Problem-solving confidence
I am usually able to think up creative and effective alternatives

5 0.42 0.42

to solve a problem.
I have the ability to solve most problems even though

10 . . . 0.63 0.62
initially no solution is immediately apparent.

11 Many problems | face are too complex for me to solve. 0.45 0.42

12 | make decisions and am happy with them later. 0.51 0.52
When | make plans to solve a problem, I am almost certain

19 0.63 0.53
that I can make them work.
Given enough time and effort, | believe I can solve most

23 0.73 0.71
problems that confront me.

24 When faced with a novel situation | have confidence that | 0.75 0.7
can handle problems that may arise. ' '

27 | trust my ability to solve new and difficult problems. 0.71 0.68
After making a decision, the outcome | expected usually

33 0.49 0.47
matches the actual outcomes.
When | become aware of a problem, one of the first things | do

35 | . . 0.46 0.48
is to try to find out exactly what the problem is.

Approach avoidance style

When a solution to a problem was unsuccessful, 1 do not

1 : - 0.33 0.37
examine why it didn't work.

When | confronted with a complex problem, | do not bother to

2 develop a strategy to collect information so | can define 0.40 0.42
exactly what the problem is.

A After | have solved a problem, | do not analyze what went 0.38 04
right or what went wrong. ' '
After | have tried to solve a problem with a certain course of

6 action, | take time and compare the actual outcome to what I  0.41 0.39
thought should have happened.

When | have a problem, | think up as many possible ways
7 to handle it as I can until I can't come up with any more 0.53 0.47

ideas.
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When confronted with a problem, | consistently examine my

8 : . L . o 0.30 0.25
feeling to find out what is going on in a problem situation.
When confronted with a problem, | tend to do the first
13 _ i 0.59 0.57
thing that I can think of to solve it.
When deciding on an idea or possible solution to a
15 problem, I do not take time and consider the chances of 0.49 0.50
each alternative being successful.
When confronted with a problem, | stop and think about it
16 . 0.46 0.47
before deciding on a next step.
17 1 generally go with the first good idea that comes to my mind. 0.45 0.39
18 When making a decision, | weigh the consequences of each 0.71 071
alternative and compare them against each other. ' '
| try to predict the overall result of carrying out a particular
20 . 0.44 0.44
course of action.
When 1 try to think up possible solution to a problem, I do not
21 i _ 0.37 0.43
come up with very many alternatives.
| have a systematic method for comparing alternative and
28 . . 0.43 0.43
making decisions.
When confronted with a problem, I do not usually examine
30 what sort of external things my environment may be 0.41 0.40
contributing to my problem.
When | am confused by a problem, one of the first things I
31 do is survey the situation and consider all the relevant 0.58 0.58
pieces of information.
Personal control
3 When my first efforts to solve a problem fail, 1 become 0.44 0.40
uneasy about my ability to handle the situation. ' '
Sometimes | do not stop and take time to deal with my
14 ] _ 0.42 0.46
problem, but just kind of muddle ahead.
Even though I work on a problem, sometimes | feel like |
25 ) i _ 0.71 0.61
am grouping or wandering, and am not getting down to
26 | make snap judgments and later regret them. 0.53 0.46
Sometimes | get so charged up emotionally that I am
32 unable to consider many ways of dealing with my 0.60 0.51

problems.
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Private Sub Commandl1_Click()
num = Combol.ListIndex
Select Case num
Case 0
high=9
Case 1
high =99
Case 2
high =999
Case 3
high = 9999

End Select

Randomize

Fori=0To 4

Dim aaa As String

zzz = Int((Rnd * 4) + 1)

Select Case zzz
Case 1
aaa ="+"

Case 2
aaa="-"
Case 3
aaa = "*"

Case 4




aaa ="/"
End Select
Textl(i). Text=""
Label6(i).Caption = "
Label2(i).Caption = aaa
Labell(i).Caption = Int((Rnd * high) + 1)
Label3(i).Caption = Int((Rnd * high) + 1)
Next
Command1.Enabled = False
Command2.Enabled = True
Timerl.Enabled = True

Timerl.Interval = 1000

End Sub

Private Sub Command2_Click()
score =0
wrong = 0
Fori=0To 4
a = Val(Labell1(i).Caption)
b = Val(Label3(i).Caption)
¢ = Val(Text1(i).Text)
Select Case Label2(i).Caption
Case "+"

Ifa+b=cThen




score = score + 20
Else
wrong = wrong + 1
Label6(i).Caption=a+Db
End If
Case "-"
Ifa-b=cThen
score = score + 20
Else
wrong =wrong + 1
Label6(i).Caption=a- b
End If
Case "*"
Ifa*b=cThen
score = score + 20
Else
wrong = wrong + 1
Label6(i).Caption =a * b
End If
Case "/I"
If (Int(((a / b) + 0.005) * 100) / 100) = ¢ Then
score = score + 20
Else
wrong =wrong + 1

Label6(i).Caption = Int(((a / b) + 0.005) * 100) / 100




End If

End Select

Next

Listl. Addltem " % %7 " & 5-wrong & "48"
Listl.Addltem "4 #c:" & score
Command2.Enabled = False
Command1.Enabled = True

Timerl.Enabled = False

End Sub

Private Sub Command3_Click()
Listl.Clear
Text2.Text = 60

End Sub

Private Sub Form_Load()

Combol.Listindex =0

End Sub

Private Sub Timerl_Timer()

Text2.Text = Val(Text2.Text) - 1

P A% E 15 ehghiE S L Start---




If Text2.Text = 0 Then

MsgBox "pFER 3] | "

End If

- PE R OF {8 en¥E S Bl End----

End Sub
BER 5T Sk
g ok
& wiE wp 255 o NEEFESE
Abs Abs(x) |[B® X hFHE o Abs(-3) 3
Cos Xos(x) |Bw X cwpiE o x LiTRE Cos(60*3.14159/180) 0.5
Exp Exp(X) |@&w e¥ i o Exp(1) 2.718281828
. _ Bw X eEEHIVL o o] BN A & E Fix(3.14) 3
Fix Fix(x) |, i
ERTSE Fix(-3.14) -3
" Int(3.14 3
Int Int(x) [@w |3t E3 X ek~ B (3.14)
Int(-3.14) -4
Log Logx) |#% Log x i Log(1) 0
Randomize 81 Rnd S #c— 4= * > £ Randomize( )
andomize
Randomize|Randomize|i## * Rnd & #cz. % » & L #H 7 0=x<1
_ x=Rnd()
Randomize -
Randomize 81 Rnd S #c— 4= * > £ ] X B 1 %] 100
) o , . Randomize( ) —
Rnd Rnd() [# * Rnd & #icz o » & L#Y 7 X=Int(Rnd( }*100)+1 H A —
Randomize - - BEUE -
Sin Sin(x) |@Bw x shEizo>x ZiERE o Sin(60*3.14159/180)| 0.866025
x>0 {HE1-
Sgn Sgn(x) |& x=0 {&[=0 - Sgn(2.3) 1
B x<0- {#H[E -1-
Sqr Sgr(x) |EBw x g 24 Sqr(16) 4
Tan Tan(x) |@w X gt > X Zi5RE ° Tan(45*3.14159/180) 1




'.i-flj \fl‘vgt

& B Eik W A23 4 o HFLE
Dim MyArray(1 To
LBound .
it % LBound v #ic % i %5 ¢ 3 - |10, 5 To 15, 10 To
LBound |( £ 7 &|, .
LaR) BRI E T L 20)
# LBound(MyArray, 1)
Dim MyArray(1 To
UBound & % UBound & i % i 2t 7] ¥ & 10, 5 To 15, 10 To
UBound (& 7] &, . 20) 20
MR E G Y o
i, wR) UBound(MyArray,
3)
?‘;ﬁ;pB
1. & MyArray 7% - @ Hifr@ 3 1To10, BFH L E T L HH 78 % 5 1o
2. tMyArray'£7) % = ag ¢ > HiExr@ i 10T020, BPH @ P> B FR% 5
20 -
F B Sk
S 3 i wp 230§ o HiTHE
7t s1 75558 b i1 EF4nfl = s2
. s1="I am fine”
FER o FBFE 2 fF e sl
InStr InStr(b,s1,52) . . . s2="i 6
PR FHRENUE  FRUE S= InStr(Ls1.s2)
1 B4Rk - o
N =F(s="SCHOOL”
LCase LCase(s) MEFS s RERNRERNT s school
g o S= LCase(s)
s="I am fine”
Left Left(s,n H[o|FER s BT n {EFEE o I am
(s,n)  |(EH[EFE s LB n {#5E S= Left(s.4)
. . s="I am fine”
Len Len(s) o7& s HIFHRRE - ~ 9
S=Len(s)
#0755 s IVEE nl (i1 & &Y n2|s="I am fine”
Mid | Midsninz) |15 SIS N (ITERIT n2is="1 am fine am
BTt - S= Mid(s,3,2)
s="I am fine”
Replace |Replace(s,s1,52) [IEIES s FREYTEES oL A8 s1="am” ! am not
P P TTTs2 B o s2="am not” fine
S= Replace(s,s1,s2)
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S:,7
S S o] n {EZE 45T - b
pace pace(n) |{BIEI n =2 T a”&space(1)&”b” :
_ _ ="I am fine” A(0)=I
| | Wi s AT ¢ i Lo (©)
Split Split(s,c) 4o B 1] = A(1)=am
ST A= Split(s,c) A(2)=fine
{E o bR s1 B s2 HY4E 5 - 1="aby”
F sl /A 2 0 {H[E] -1 - -
StrComp | StrComp(sl,s2) E i\ﬁ 1] s2="a” 1
4 s1 Ry s2 0 (0] 0 - A= SHC L
= StrCom
s AR s2 - (8E] 1- omp(ets2)
. . :’5 b 2
StrReverse| StrReverse(s) |[{E[]=FgR s EHFF A AR AY F & e cha
S= StrReverse(s)
s="I am fine”
Right Right(s, H o & s HIER n (fFE - fi
ig ight(s,n)  |{E[E[F& s Y n {E5 5 S= Right (s.4) ine
B s /NEREEAE{ZAVF|s=" school”
UCases | UCase(s) | oo™ INRBPAR AT s=" schoo SCHOOL
& o S=UCase(s)
PR Sk
Sl | F2 W iAo HEFLE
Date | Date() |{E[0]Z %R Gy HHY - S= Date() 2004/7/12
Day | Day(x) |[fH[EIHEFER x ®VHHEAERSY ©  |S= Day(#2004/7/8#) 8
Hour | Hour(x) |{F[E[FFRAERE X B/ NEFERST © |S= Hour (#3:30:30PM#) 15
S= Minute
Minute |Minute(x) ({08 T ERE x BY 7888577 © 30
(#3:30:30PM#)
Month | Month(x) [0l HIAER x B H{E73 « |S= Month (#2004/7/8#) 7
2004/7/12 4
Now | Now() |{E[E]Z&eiFfE FaY HHABIER - [S=Now()
05:05:05
S= Second
Second |Second(x)| (B[R &R} x FYFPEEER ST - 30
(#3:30:30PM#)
Time | Time() |[{E#[0] Z4HERT FAYRERT S=Time () 4 05:05:05
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fE 028 = 12:00:00 Z[FAE £ %0HF|S= Time () T4 07:13:32
Timer | Timer()

[E] > &Ry - S= Timer () 69212.00
Year | Year(x) |[{E[EHHIER x FAYES - S= Year (#2004/7/8#) 2004
3 =] % S0k
& =2 wm #2535 5 & HiITEE
CBool(Z#%. |[EfEKHE 5 Bollean U RIHY4E
CBool S=CBool(1>2) False
) E
CByte S=CByte(2.5) 2
CByte(x) |[Elf#Ks x ##i5k Byte B RIIHI4ER
CDbl S=CDDbI(2.5) 2.5
CDbl(x)  |[=EI{EKf x ##5k Double ZUHIHY45 5
Clnt S=CInt(2.5) 2
Clnt(x)  |[E1ELF x Bk Integer &Y HITHY4E S
CLng| CLng(x) |[EHMERF x 5k Long By 45E 5 S=CLng(2.5) 2
CSng| CSng(x) |[EI{EH# x #EEY Single AU FI45 5 S=CSng(2.5) 2.5

CStr CStr(x)  |[El{#HEF x fHk String B HIHI4E 5 S=CStr(#2004/7/8#)| 2004/7/8

Hex Hex(x) (B X B 7N HEAL AY - S=Hex(100) 64
Oct Oct(x) a2 x Bk A Y F = S= Oct(100) 144
Str Str(x) (6] {5 x #E T SR AT A5 R S= Str(100) 100
Val Val(x) [C {2 x HE R E A AV 45 5 S=Val(100) 100
R F LS
S ik w SEFTURNE TS
x=Dim(5)
IsArray | IsArray(x) |fE[a] x 275 Ay EREF] True
S=IsArray(x)
x=Date()
IsDate IsDate(x) |{E#H[E] x &5 Ay HEFE R R True
S=lIsDate(x)
IsNumeric | IsNumeric(x) [{#[E] x 2 & HEUEERTE]  [x=2.5 True
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S=IsNumeric (x)

TypeName

TypeName(x)

e x By AL R

S= TypeName(2.5)

Double

Vartype

Vartype(x)

HE] x FYERIE IS
Byte—17

Integer—2

Long—3

Single—4

Double—5

String—8

Date—7

Boolean—11

Object—9

S= Vartype(2.5)

5
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