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Abstract

The purpose of this study focuses on integrated tactics of chemical dynamic reaction
figures. It deals with abstract conceptions of ions and charges transmissions for chemical
reaction equations in “Acid and Base Chemistry” which often cause college students’
misconception and misunderstanding. This study takes experimental samples from two
groups, based on total number 95 tenth-grade college students. It integrates both
quasi-experimental method and statistic analysis for learning achievements of
problem-solving skills, satisfactory questionnaire, and semi-structure interviews.

Our major results are indicated in the following aspects:

(1) For experimental group students, who accept strategic applications of chemical dynamic
reaction figures, have more superior posttests learning achievements to those of
controlling group students.

(2) Experimental group students who accept strategic applications of chemical dynamic
reaction figures, have more significant and increasing learning achievements of posttest in
acid and base chemical unit of problem-solving skills than those of their pretest.

(3) For experimental group students, who have different dispositions of chemistry, show more
significant learning performances and large effect sizes in Acid and Base Chemistry.

(4) For experimental group students, who have different dispositions of chemistry, show more
significant learning satisfactory attitudes and over large effect sizes in Acid and Base
Chemistry.

(5) According to semi-structure interviews between students and teachers, all chemical
textual teachings of dynamic reaction figures have much appeal to students’ curiosity and
interests which can enrich their learning satisfactory attitudes and reasoning skills, and
construct their chemical concepts and informative learning.

To sum up, students get much appealing and satisfactory learning attitudes of chemical

dynamic reaction figures which can be both available and meaningful approach.

Key Words : acid and base chemical dynamic reaction figures, quasi-experimental method,
problem-solving skills
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HMERNORA{HFSZANTREZRAIEY ZRAMZZHBREFSEERLEK
BT R I 38 K, 04 2 B 4% K (Anderson, 1986; Frank, Baker and Herron, 1985) £ % 284
ZEBELRXHABTHER T B5THRAZFAEGERRS Bnisumbsk
. 2%, % A #E A (Nurrenbern & Pickering, 1987) < Nurrenbern #o Pickering(1987) % 3 34 %
A EACRE S E I i 0 SEARBR AR SRR (B A AW R R SR RS A
I i BLEE iR 3R - Nakhleh(1992)35 th &8 F Fh B A o 2 A KB % ot HALE i > {2
REBSn R REE > 75 &S24 LS TR HA R R AR XERE S WL
sbhe N E % AR R E R A B A2 (Gabel, Samuel & Hunn, 1987) ¢ Niza #w
Robinson(1992) 64 #f R &5 B > 2 A RIAME AR A NI ERRE T HMEMASEE
s Bhey o3 % 4% (Sanger, 2005; ¥R £ $r,2000; Sawrey,1990; Pickering, 1990)35 R X %
Bowy b Sk K2 A R R B R AR kAL 22 ST & o9 P # (Cracolice, Deming &
Ehlert,2008) - Nakhleh (1993)%& 3,52 A& fe AL S AR 3R 04 4% & B RR AR DAl ) > s B AMK
OGP RARRRAE ) A RERCEIEARBR R RSP ANEE > SHBFAET
AL £ 485 A (Nakhleh & Mirchell, 1993) > Cracolice, Deming F= Ehlert(2008) ¥ 45 # # 44 F
AT A ST AR AR CE BB A AR R 0 A A o) B R B B o S AR T e BRI AR AR ) O AR
ko IR KR -

PAMER B RE A RBERARD ARG HORBP AR LA A > {2
&0 E AT E R AR A2 E S #(Vitz, 1998) ~ F 1t (Garnett & Treagust, 1992; Burke,
Greenbowe, & Windschitl, 1998) ~ 1t.%2 7 42 R -F #7(Bergquist & Heikkinen, 1990) ~ 72 & 1L
2 (Smith & Metz, 1996) ~ % 5% (Nurrenbern & Pickering, 1987) ~ &1L % (Nurrenbern &
Pickering,1987) ~ 9B M Ke (R AR ~ TR &, 2007) 5L 2 S M AR > s AR S
Fosk iR Btk R AL ARG B AT A S H BAL P R 5 R o Ausubel(1968)38 & %
B TR A5 5 L A 2 ] 0 4% o (mediators) 12 3% B o (proveater) » 72 5 4 by 5 F @42
YA IEAR KGR E ) o B F WA F BT JE AR AR 4 0 5 A 48 & (alternative conceptions)
(Driver & Erickson, 1983) ~ # &4 A (misconceptions)(Nakhleh, 1992; Sanger & Greenbowe,
1997)#n 8% H 4% A (preconceptions) (Driver & Easley, 1978) B # H o3k & & A4 5] £ %
2o - FRES A P MARE > ERA AR ERNET -

Chi, Slotta #= de Leeuw(1994) % A 84 a5 R A2 AL B2 B » — ik 40y
BT T KA SRR M T A WA B o She(Q002)FF REA T HHES MR A S
HARB YR A LT % > AN ER RS REE LR S - b BB SE
ROGKB RIS RN A EREETT > MR S B EREHA RN E
25 A B AN AR e P RE 5 R 091248 o Schultz(2008) £ 5k £ & H R Ew9R LY » &
B RZEH N REEFRAMEFEHGE > FHARENE SRR > R EZFILEGHR
Ao IR TR o B KRB RSP A IR 2T B M AR RAEAN
A BRIy AR R A KB [EF 2 TR ES A ST RARE LA
I A M ST A A fe Z @ > 2k 0 FHE R BN E) & & 7 (Sanger, Phelps,
Fienhold, 2000; Su, 2008a & 2008b) ~ 4% & #4345 4% M (Gabel, Samuel, & Hunn, 1987) -~ F] 8
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FZH FBHEFHNT J ————



fiR ik % & [8] (Selvaratnam & Canagaratna, 2008) ~ 24t#& & f& £ /1 [ (Schultz, 2008)% 7 =,
FRAAL > & gy &k &b 4 57 #3 (macroscopic) ~ #% #7 (microscopic) ¥ 45 3% = B 84 & 1E
7 A BRI T AR ALE Y 0 R -SRI B E R MR
B o R,

# % #F 32 (Liu, Lin, and Tsai, 2009; T & &= Bk £k, 2008; Crampes et al,2006;
Englebrecht et al., 2005; Donovan & Nakhleh, 2001; Novak, 1998)#a 7 4% & B (concept
maps) ¥ 5% 4 So k0 1R 32 S MR OE & 6y 5 F 2 i o L5 RE 71 B (Dynamic Reaction
Figures) » & — L2 REF AKX HHAHE > LaEM - M - A - Sk
P~ HBRME ST ARSI > T A ask ~ 588 > o7 e [RER AN
BE o RRE—AEEE Rk o B R R RS R E S F & R 69 T A (Schultz, 2008;
Selvaratnam, Canagaratna, 2008) - H At 2 R e Z A2 X 7 A Ml T/ E T2k 0y &
H oo Bk ARt E KSR 0 73R3E Schultz (2008)F7 48k th R 9L R G 8 1 1B > %
4 Driver #= Oldham(1986)% & 4 % £ & 2 3k LR A& - EATER AL S F 48 B R &
FREXME T T T REGM OGP R R PREREATROEE >
DIEMB R FAE R LZENHZLEET A -

ABRIE R B AL E: R IE S ) B WM A% E T A > #k 2D $ & sHHEaRL S
FEHAZR P B 5 & i Sk B RGRAF AT R E A8 R u BT REE B 6
RN K FE o FE LW Bh 22 AR I e HAL S B e g ) o A U R H T
W RBFFRA N -

—HRBH

(1) 24 " B2 REE ) B B o Bt R R PR —ForE LS
BE 5 A2 A P b R L 5 ¥ R A 1k B BGR AR 0 B T 8 AT A 2 B H R -

(2) o#7 TERRALE R E By 7 B 2Pk, Fok 35 HHE—FREAENERES
AXTHELHERMARBERMOBETRTHBRBRELL "EYHEEL -

(3) WS A $ 36 RN T BRILE R B S ) B RGP BB F k-

Y T
— ~ /b g ¥ /7 B (Dynamic Reaction Figures, DRF)

AL RES) 7y B 2 — R A R TR 8y AL R 7 A2 K e dFzk BAR 3k A R
BRI Fo L R B F b ARATHRER S T X RERANLERBEFERX - Ak
B GRMEHETRZER QB IRERA > 2AGRCERIED B & FEBNE
NE o AT AR AAR R 0 A S ER AR 0 E & R MY (critically) 4
o dwsb b FF &I RE T AR T A M THE THBZHREY KA s
LA T AN AR RBIZFRGRF A YW FEE S AL BaE S o LB
% T8 VT B S A AR R A B R R RN B SRR o SLB R HE R RS A e T B
(1) &7 54 R Bhef] 547 o i kA8 -

(2) ERPAERCEREFAZX ~ R~ T~ 3~ SRFEALMRFAL &

AL AR R BAR O E R -

(3) RBP4 LA RM AL CHE -
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(4) P& dey AR » F R T 3T LR ©

b2 B FE 8 71 [ & Schultz (2008)4& 3% Ausbel(1968)84 ™ & & % F 3 | FrESE s 48y
—AEHEE 0 LB 8 R B R A R R T A K e PR AR o o 0 AR RS
W K SR o A AL R R ) 1B 2 A b 0 RIDABRALE BB AHRE A1)
de T -
SALT) A B He i o KRB 3o B 1 PET 0 R SR AH T (H)Ai % #4465 3k (Donor
Hemisphere) » ¥ 54 % F(H') 4 % # 5 (Acceptor Hemisphere) » ¥ 3K 41L&,
— BRI R - TR E R o T T BT R TR A A R R A2
KPSt F oo Ay o BT HIRRM 2D B ERRRF LY G K 2T
% E 0 BEoR B RE GG AR R AL

(@) ®)

Donor
Hemisphere

HA | - H:0 Ht OH"
NH: NH4

Acceptor
Hemisphere

1 Bt S R &S 71 B
()b b ¥ 3R f e 2 ¥ 3K (b) R & 7 A2 XK A

— AR

Posner, Strike, Hewson, #v Gertzog(1982)5& 3% H & —i2 M AKX S ey JE4Z - KA
Bk AT 0 B AT IR R A AR H B R e AT AT HE S 89 5L - Posner S APTHR
AR SR Y M THANR SRR T A EREGE A kES, 2007) :

(1) #7609 & A& 7T A 22 7 04 (intelligible) » 52 3F H1RIE B TELA A RAF £ T LR
BRVMANEZE  RASERI IR R -

(2) #rehir A& S22 ey (plausible) o £ A F BL 17 0 ot Josiifo 3 32 48 ) 4 B 378 &
WA M SEOIMAL AR AMANEFX— -

(3) #7649 AL A Heo(fruitful) > FFe9EAT IR A 2134 % THAITF > 300 A LB A ¥
A T AR RAT A M0 R AR ~ 4 S A 2 M) 64 ] A M (coherent) ©

(4) #rehtr & TR2 Y & BB H A A% 1% 2 ey (dissatisfaction) » £ & # — ik 7
% (anomalies)Z % > BB A A > FOOMAS T B2 H F iR A (RA
A IR A, 2005) -

Chi, Slotta, #o deLee(1994) B4 ABERT G IL 3 » JFHEA L4 5 R4 'H (matter) ~ B F2
(process)Fu . 47 sk fE (mental state)sF = J8 4245 - MR L REEH N BB RIS LY
I AR RA M — ARBHEAS 5 5 — AR T AA AR A0 A B -

= RSN

Yore Fo Treagust (2006)E fksn i k00 7 ik - EHEANFE AN IE ~ M sk
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HIHREAG T TP ERITRLSTRE - BB ERHER8A TR E
AR E H 0K Lo Ausbel(1968)2 4 M E AR ZH AR RRER AIEEL TR
HE > BARIES A6 E K725 o Driver fo Oldham (1986)42 i € & (orientation) ~ 5]
i (Elicitation) ~ #, 4 % #41(Restructuring of ideas) ~ & (application)fr & & (review) ¥ #
B ERER MR 2T HELE AR 8RR R 53k~ 28 F 8B sk
BEERMENRBEFER L TARRARBERETZAS B RN ERLE LG A 3
F£,1992) o Piaget (1970)2 464 5 23 > w2 X — AL )5S > 1T
1 HE & AR (reality) i N 2 SRR AT S0 3k 09 11T > T R RARIR BT BT M Ao 09 4%
o T2 EHLROARRBEILE R R — L RILe) AR > b fE @A A R 2B
AR AR IERE S o BH A eI IS B IR £ o M R R AR R A e TR AR R
(Lawson & Renner,1975) » 384k £ F H 2 F MR X 09U 2 F  Jo ¥ 38 X P8 AR A
K, ° Cracolice, Deming #= Ehlert(2008)35 & 3 #2375 by B35 7% » A5 L3 A P A8 2
Ak ) LR BR R AR R AR ) 2 W] 0946 7 (gap) o B B AR RAT 09 AR Y EILAE T MR
B AR LG > RIHLE R R AR R AE ) AL R RSy A B e R > R AR HE S A AL
PR IR M

S~ BRI
—HEHR

& THFRIBA ZEME KRR RAFRFAERZIER A & — FRBHEA
L A IS LR L RE L B RERAGIAACE R EE B AT HE R
BAESREY, 47T N)Fndedl (3 — M B R @738, 48 A) »

—~HREMHE

R REAE O SIEREIE ~REA A S8 kAT

(1) #4198 BKERTHHERZFFZRAETERY AR VHTHRAEY
#lZ TF 0 KO RIKE — LKA ETHE AR - AR FRZIHE > BT
TATABE > dwb o THHHARZHYE ~RERNE - RERH-FELR
=3 &K

(2) %78 R AETRAEY  HPEABTUEREHNBZEELRE £
R R A% FEBP AT B SRR BATRIR - PTIFZ BRI RE 0 Brd
K2R A —IREE > REHEERE T RARKIER 0 REFERA A %
ZBRHEEREBITAE -

(3) %A QR ARRETHOETX ~ MR~ REMFFHF)AIARER
W& > 48 (B B 4R Fe e ) 41) o

(4) £878  RFAFELTRIZEAN > ARG A H A AR ET TR afode
w2 A ER > PTATZ AT R AR AT 0 A L8R -
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- HRREFERAEAL

RARAETHHREE > WOAE MR FR ST F T ¢

(=) EERFARFE © ARRKAETRI R ERITHIARE  HHEHLE D&
BhRm e 82 FE M =8 0 FEak R iiTAaR -

AN
(=) S#RHTAMER LS FRALLECARRAER AR EF RS
Y LECEE

(Z) FEBMMETN  BRASAELTRHISER > BITFERMEGH% -
W HELE

(—) ALE XA AT 1% AR B X &
AT HRRAIR A SRR R E R L EMAKE AR > Aok~ M -
JE R ~ H A M E S EaE G EITEHE 0 4 # Nurrenbern o
Pickering(1987) ~ Sawrey(1990) ~ Nakhleh (1993)% 22 3¢ fff 4 = AW s s
RAEMBBERNIMTRICEHIR 4 ABTEBEES  REEITHRA R
A A > KK A Cronbach’s a {44 0.72 > Katerina f= Tzougraki (2004) #5
Cronbach’s 0 0.70 & T4 $u 7 -

(=) BERETEIMEALR

ABAEBA Likert 2% Bk #AOSTEFRAE M RAZE T H@ TR
B& ~TEFTARRE ) FatE - MEMRBFEE Su008a)e B & m A B 43k
3t o AN EFE (content validity) 5 & > RAIVFHF ZAHLHRETR - 6
HE2FLRf G HEFCRLERETMEES  EHREBERMPIREZE
AL 2T d R A 0 PR R AR AT TR -

FEFEHEZUE (construct validity) 7 &7 > A A 445 %% Su(2008a) 8 F 4w
VAR o M TR PTIFZ R & 296 4y 47 B & o047 ° 15 KMO {4 0.943 - Bartlett
B H B o A4 5621.899( A vy & 300)iE B % 0 KTl A TR E M o B
ERS O EFRE=MEE @ ERBEGREE S 065341% 0 sk =18 & 694
BRAE & 3.778(9 %) ~ 3.475(5 %) ~ 3.183(11 #8) - J& A Cronbach’s o 47 Py 2R —
UMM 0 1F a A 5.4 0.930 ~ 0.893 ~ 0.938 » EEEfZ E o {f 0959 Thek
1 o 4R¥F Gay(1992)% A M8 » AT E R EAEIEO0I0 UL R THE
R ZEEE - BEAMEERAL S A s =EEG  RAGELLE T QA :
HBAXREIZEREE QB HEZMYZEEHEL -QC: HAKREY
LHGEEGEA

M BRAFHT T —



K1 BRI R IR B ESE AR NN ER

a % 5 . AR | o
QA 1 | bR BE N B R LR FERAZNLE H K | .656 930
2 | KBS EEE TR R B S ) B A 2T .658

HaA| 3 | RACGCILERRS ) BN REHRGZETAT .668
XBEE| 4 | LERBRHHBRAHHBRBERESHMABDZ LY 5F 642
ZBF| 5 | BEARREH ) ERAGRENER > XEFTXAHEE 796
MERE | 6 | BEALRREE A B GRZNEN  REREMER 762
T | BAERAZGEET 0 B O REF R 760
8 | AR REH S Bk GRARRE R WK 766
9 | RHBEEERRBRH A B AN FRERABINE | 791
QB 10 | A2 EZHHEE5EEFOICERBEH N BRAKLEEY 707 .893
11 | A2MEH5ECEREEHH B HATH 758
#HESE| 12| AEMpRAARCERES ) B SE Rk 727
69 % | 13 | B2 AA MR ALE R EE A B 2 o2 AR 739
EHE| 4| AENECERBRH HBRAREFIREEZTLE>FEAL | 669
)4
QC 15 | KAEZHHTICERBE H B SFE 12 .687 938
16 | KRG ARNTALICERBE S B sk \RA2 0 A 749
#Ha k|17 | RTEREMETLERBE ) B kA GRAZ 0 FH 721
EH L | 18 | EBLLERBRHHABLY > RIRFO—BNEY 733
BB |19 RRAEFHNZAREFHECHILERBHHIBRE .685
FHE | 20 | KRLHILERBE N B ARARKZARIR SRR ERS 714
)i 4 21 | AR REE ) B R A ROF A R R E A AR ) 706
22 | AR RIS S B RR AR AL R MO ) AR 702
23 | LR EEY Ay B kN O AR A R 5 E AR B S ilng AR 721
24 | ALR RIS B Ak R AR R 8 R AT a0 B 627
25 | RIEFHFHLER RS A B ERF R AR ERE 695
KMO = 0.943
FRRES R E (%) =65.341
22 % Cronbacho {&= 0.959
(=) HMad
ABFRFHF SR B BT B A A AT IR S A M AR

FRE RN B R L R R 8 J) B R R R

oeeeessssss— 8 S8 EBREFHT




L ~FPIREEESR
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(—) 242 F Mk £ R o H
1. 158 Ak 48 25 S B H7
BB R R R E ] MR & RBAT > WA S EBRILE(Acid and
Base Chemistry)%2H 1 > A A A GBI ZERAREE R RBEE
HE(p>005pfas 0.197) > LS E SN QEFFREVE MR BB E
AR EIT RGN - R 2 ARG B ER S RPBETEAEABRRLE
o REZ R AR G AR XA BAE £ R by Cohen(1988)F B 5 R (effect size,f)
e f1E 2% 0.66 > BAT KA LaEERER -
2. 4B R EER
) AR 1 R AR 4R T 3G o R # F 12 b X (pairwise  comparisons) 4t R (& 3) &
2 %A Rt R AT T4 0 BB ALEE A 15 R RAEK R RRE AN A o

& 2IRRI R R BT R

REEAL RR FHF AGAEWM) FHFHF F T  BEEFHGE) TBRIERD

EdhibS  mp 82925 1 82.925 40.270 0.000%** 0.66
RAE 189.448 92 2.059

30 **%p<0.001

R 3 Bl &R G B R BB R AT B R F R LRI R

HEET FEé FEhlda & ¥ 1t & (pairwise comparisons)

R AL 2 5.2766 3.6042 hokok

3 FREp<0.001

6
5
g g OExp. Group
R 2 B(Cont. Group
1
0 1
Pretest Postest
Achievement Test
(t=5.201, p<0.001)

2 B B4R S e k] 40 2 BR AL SR R R BR 42 0R] t FER(1=5.201, p<0.001) »#7
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3. XA

BB AL L4 b A0 e BR R AL R 2 Rk R R BR AT AR X A R A H R e T e [
3° i 335 ERAZ RFLAIRIZ R S AR A S 7] A AHFNK
FEH LA 12.6% o AR XA L BT ERAZ AR TBRBILER
e A B RPN Z FREPERBE B P A e W R ER U BAEEE
R RS AR AR A A R R A2 -

300

[\
wn
<

S
—]

SExp. Group
B(Cont. Group

S
=]

Number
— - D
wn
<

wn
<

—]

Pretest Postest

Correct Numbers of Achievement Test

B 3 B 548 ] 40 BR AL 2 ak h R B AT AR R] A H A R H R

BRABPIRE R ERII - REFRIE - RARBR R LR BT ARER
WS A B RA MR R E c ERAE TR AN AR G ESH 2R
RER 7 HBRBRE PR TR TILERBESNE | B AY BF A G i
WA EREER  FARBET_ALLAERMLERBELE 2R RHREZAEMRY
METHETHEMENRERE -

SRRV RARPASVPHTRELN

BHFELDNC)(E) 0 R5 TR P EF b RS LR ARE

FEFEIEVRBAASATE LD - A JRIEF L BRI R DE S
A 1= é:‘:- NS
[E Y -l = °

A
(=) $HHE R

1. RG34 57

TRAEE  HHTRALE T EYHEE ) NE > AEL RG] S
MEBR -

k4 A& TERHBEE | AR MAMRGF > LR > BTFERBILE RS
¥ &R EERQAQB-QO) AW E R ZH BT EZFHYMAEM) 74 £(SD)
#1 Cronbach’s o {f - #5%% % Cronbach’s a {44 0.851 » A FAE LR BAEEZ
Py % — oM 4E (Kraterina & Tzougraki, 2004) » H R -F35/4 % k5 3.0 Fa=~ B4
B — RO ZERNEE MR LY RE A LR R NERE -
2. BAF % % & %3t 5 #7(One-way ACNOVA)

e {0 =8 SEAFE N



A E MR

WAL B SR il

e & S éﬁﬁﬁ
Mz F#rgfa ~

B2k =B &QA QB QO AR 4 ¥ » £ A HILEREE
BATHRE T % %2404 0 L F X Wilks’ Lambda 8 #%3% 7%
Moo & 534k vA Wilks’ Lambda & B B350 S48 wiEda 2
plAFEBRAARS 1H -

k4 BROZAERRRZZELEEHETEZFHMEM)
2 # £ (SD)#L Cronbach’s o {&

lr!s

ok Y B & b
M SD o

i

QA 380 042 0.754
QB 397 041 0.722
QC 399 042 0.764
Total 392 042 0.851

%5 EBHahrRitE ANCOVAs % F-ratio ~ p-value fo f 5475 %

Teaching Blocking Analysis of Attitude Measure
Unit Variable Variance QA QB QC
B i AL
Gender F-ratio 0.004 0.147 0.172
(male, female) p-value 0.950 0.704 0.681
f 0.16 0.15 0.15
Enrolment F-ratio 0.147 0.613 0.437
(grades, p-value 0.931 0.611 0.728
recommendation, f 0.10 0.22 0.18
application, no test)
Disposition toward F-ratio 11.299 4.421 7.237
Chemistry(positive, p-value 0.000%** 0.019* 0.002%*
neutral, negative) f 0.60 0.48 0.61
Usage of Model F-ratio 1.076 0.727 1.871
(many, medium, p-value 0.351 0.490 0.107
few, no) f 0.23 0.19 0.31

Note: *p<0.05; **p<0.01; ***p<0.001

2k HRRILEE
M > BiE— AT

BEEZ A% BRZ2FEREZRERQA-QB QO ¥it
Scheffe’s F#£tbdg - IR E R QA X E# 1’5‘75}‘/9\&‘ T HE#

BATER RERQBXFBMEATER  RELQCZE %1% RS S
TEH - MEZRERZERAR [ AR 2 0.60 ~ 0.48 ~ 0.61 » Faow KA E(f>0.4)09 K

FZH HRAFHT 1] ————



R o I MR T o 0 SR ERALE TR 60 8 S 30P A B H AKX
BRLERSELQA) - HASNNERSELQB)  #AREDEYOETHER
(QC)%:‘——J@U\Q i ij‘ﬂ}:] zﬁééﬁ ‘éf# fiz—z

AR AR ASTR  EARETFSEEFASY XS TRAKER
(QA~ QB ~ Q% A% g"mfﬁzﬁ%&%fﬁ # 0.10~0.31  BEF AL
ERATFTZEBREBR °

(=) BHR@EAGHERIH

TREMEE ) AEBERAME  BEASRERERT  WH R
SHEREHEARE 0 AR H AT o
1. 53 R o7
MM FHE RIS I TR 6

ROTRMFAGHER - PHPRAEAZI AN

iE TR

No. F B B
0 | % Y-

Fe R T B LR R &) 1 B | ARREL R S MM | 53%  19%  28%
LB RE F & T 9 T oy iRk 4

Je R T BB AL R e h B ) R R TR SRR 46% 15% 39%

2
AR AR AR /) ?
3 REER T RBRICERIES B REGBRBRIE | S1% 2% 1%
QoA ?
. vﬁv)\Eﬁ;QPHF%Ki

kAR E R e T
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Assessment on Education Quality Criteria of University of
Technology in Taiwan- using DEMATEL method

Ray Wang
Department of Hospitality Management, Assistant Professor

Abstract

Educational quality directly affects teaching effectiveness, making quality the focus of
emphasis by academics and practitioners. However, opinions on the causal and interaction
relationships among educational quality content and the various factors have not been
unanimous. To effectively manage the quality of education, teaching and administrative
departments employ regular evaluations in the hope of continuously improving educational
quality; the evaluation process first needs to carefully select educational quality indicator
items and determine the weighted value of each indicator. Nevertheless, dependency and
feedback exist among quality indicators, so it is quite complex to formulate a weighted value;
correlation among various indicators is also an issue that needs to be considered if the goal is
an objective assessment of the educational quality. This study proposes a brand new
educational quality evaluation method and uses the Decision Making Trial and Evaluation
Laboratory (DEMATEL) method to construct a suitable educational quality evaluation model
as well as to explore the key factors of educational quality and the important items that need
to be improved. Decision Making Trial and Evaluation Laboratory can calculate the causal
relationships and the correlation levels among various indicators, clarifying the mutual
interactions among various indicators. When providing educational feedback, the method
chooses the indicator that has the largest weighted value or correlation but is not perfect to be
the item for continuous improvement in order to effectively focus on the key item. Relevant
conclusions and suggestions provide references for teaching and administrative departments

and interested researchers.

Keywords: Educational Quality, Decision Making Trial and Evaluation Laboratory,
Assessment Criteria
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2. BARRER AL IZHEEHGER
WARAELH SRR REE  LAEBTELIREAN T -

(1) %A% %tk
WHREIRPBETOERNIEAR  AERFRLLE HABREZRFTRE AR
SERAEDEFONRRELR LKA - GEARAIPE TR AU A5 -
Us=luy| 24U, 54+ % REESERERSE 512 BB 60 n A
JerBen A - 36 BAFILH A T u, B0 -
Q) EopEREER
465 B RIGAZH BAL T AET  E A o B RS E RS Y R
Vel ] ot nadsiemee s v iR RE SRS B RE LK 0 45421 HEE
WALR + it BLAFILH A TRy, A0 -
3. sEMRIEH > F 4 B/ MR E R

A= W EX=AV o BEHEGRRLEEERX o
rlrgax(z Vi )
<i<n =1
T=Y X'=X(U-X)" B2 A8/MEMEERT » 1, REIAD 1 EIAT j ORI -
k=1
3.5 HEKH

AARZEAELE S L FOAE B BRREEF AR 2Rt L& PR B
/B3R AR 4B > RAEA W F RE o vA T ¥ DEMATEL Fi6 7420 WA F ¢
(1) & 4 # 31448 2 (direct-relation matrix) : 2 B{AEK % n o A& AR H 2 & R4
AR R TR nXnsERe 0 AL AN LER A Z Row 0 ERT Z, 9B F
REBEA T BEEA j sz > L AME HATFZ, 280-
Q) EEEERERGER 4o 1 BakEERetERAA B
max () z,)
X =A-Z » BpeT1F B4R AL B 4 B4R 4B 12X o
(3) 3t /M 448 i (direct/indirect matrix) @ Bl & lki_m X =0 > B E 3/ M 34T
THAKXIGF > PO TR > 1A B4 o
szmx+xa+~+xﬂzxu—xrl ....................................... (1)
(4) 4% B R E (causal diagram) » ¢ & 3/ M 35 Bl 45 45 M T2 7 2 B > gk D -

R .
D- Rpifefa gl i 40, (1, j=12.m) & T ¥k 71040 RIT0 45
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FUAD, AR, AT AR 23 T35

D,=Y1,  (=121) o ©)
j=1

Ri=Y 1, (J=L2:m) i 3)
i=l1

DR TALFIARAMBEL L FNER > 02T BRHAMEDE » R, &T

R, fk > R Ti@B AR HERMBPE BALE > TRRLRRTE MR R PO
B 0 (D- R)# 27 B A (relation) » & D, B R,k » (D - R) 5 AIE» ot Fhe 2
S5 (D,- RO %58 dnxher b ER - ARESAD, - R.,.D, - R) &
1% Axdh& (D- R) > 4dh s (D- R) » BHIE RE T oM 800 B RHME H1LS 5
oYM RRIRARR AR BRI AR Sy b 0 AP B R B e Bh 0 R R T ARAR 2R A
¥EBIARTE AR B SRR

B FEIMENR

RS HDEMATEL M &Pk 2 AHHET o4 0 BRAASATARZRIEHET
B AR ER BB MAAsERERI R RO SERGER > i —F 87
Mot 0 FE&AAZRRA (D) #1ER (R) XKML - 2 EHELERERY CEA
J7 B e g -

41 #ED+R)

MAT IR F &7 4 Fo fLiT 8o da e » LAFDAR(F @ ) » FD+R(F & )M KB >
RFIAR (BF) SRR F2 FRMAMK o BREMAZDIR HAALTHY
(8.1379) 3+A10 A > EAHEEIKRERKF LTI RFFER L (%8) L FTR2MHK
Flt TCI2: B kARFERAIE, ~ TCIS: EBE A2 fhikR, ~ TClL: A2 4&
YEEBEAMER , ~ TClo: REHBEEAMEL  ~ TC3: FHGRE)RMmM\BER I
"Cl4: s AR, ~ TCO TR X BEHH |~ TC2: M BHERER T, ~ TC4:
Bk gy BRI E |~ A TCL: AR Zillk | (Fe R4AFFF) o
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R4 B EREHE LB EHMGRE

7] 6492 D fregFe R D+R D-R

A8 i A8 i A47A i L] &
Cl12 4.9831 C12 5.0494 Cl12 9.9957 * C5 1.4007
C3 4.6912 CI15 5.0288 CI15 94211 * CI10 1.0746
C2 4.5331 Cl11 4.7024 Cl11 9.1868 * C2 1.0438
C11 4.5212 C16 4.6781 C16 9.1532*% (3 0.9167
C16 4.5119 Cé6 4.6741 C3 9.0658 * C8 0.8709
Cl4 4.4585 Cl4 4.5921 Cl4 9.0138 * C9 0.8054
CI15 4.4291 C3 44113 Cé6 8.7762 * Cl1 0.6890
Cc4 4.1889 Cc4 4.2176 C2 8.6225* C4 0.6081
Cé6 4.1389 C2 4.1262 C4 8.3697 * Cl12 0.5705
Cl 4.1293 C13 4.0991 C1 8.1697 * Cl4 0.5033
C13 3.7679 C1 4.0772 C13 7.8302 Cl6 0.4706
C8 3.5482 C7 3.6565 Cc7 6.9748 C11 0.4556
C10 3.4950 C8 3.3141 C8 6.8255 C7 0.3353
c9 3.4637 c9 3.2951 Cc9 6.722 C13 0.3056
C7 3.3550 C10 3.0571 C10 6.5153 Cé6 0.1016
C5 3.1822 C5 24183 C5 5.5637 CI15 0.0371

3 DRRT R KA RT3 4E 8.1379

42 REAEMD-R)

AT K F &7 4o ik AT 40 > KAFD- ROUR B E)ZAE > % D- ROUR B &) EAL A
XM ATFRAACHAESELWA L M ED-RUREE) A AKX » T AA
BHH AR EBE - §D- R AT &0 TC5: HmEkHxHE, ~ 1CI10:
MEMALTZREHKT ) ~ TC2 BMEBHERERFX | » BT CRFZETLA
B (CIS: BEAZ R AR, - rC6'ﬁﬁi3‘d§i§iﬁ*%%/J A TCI13: %30k

FA OB AWMAAEZBEN ERMAE GRlekSHT) -

4.3 W% H

MEkd THERERTSTOPENGER  RESBEAZHGLE  ®EH IR
RHREFREZRFAFEREZNGEE (B3 FFT) - AP EREIREHFT ST X
R EREY > DIR(FE)FFT =L 255 CI12: 2K P REFERBIE ~MCI5:
BEAZHEER, ~ TClL: FLOMERBAFL ), > BTHER TR RFT
R FEAT = o s WRAEF 0 BB TCS MR ERHIHE, ~ TCI0: figi
A+Z AR5 & TCO: M REZAHHIE, » BED+R (Pofd) H 5 A %K%
Z4 (kS5 7)) > TR EZAFGEEF R L E AP ER ] 0 THAER FA
KEWMHAEFFRAMRAXKT T ZHE -
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DEMATEL causal disgram
15000
€C12,9.9957, 1.4007
1.2000
W (3,94211, 10746
A (2,9.1868 , 1.0438
0.9000 X Cl1,9.1532, 09167
X C16,9.0658 , 0.8709
® (14,9.0138,0.8054
R
A + C15,8.7762,, 0.6890
0.6000 = C4,8.6225,0.6081
= C6,8.3697,0.5705
¢ C1,8.1697,0.5033
W C13,7.8302, 0.4706
ACS,69748 , 04556
X C10, 6.8255 , 0.3353
0.3000 X' €9,6.7220,0.3056
® (7,65153,0.1016
+ C5,5.5637, 00371
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3 HERIEHT & H KA R F WA

4.4 &R Edw

441 ¥ EF LT MR 4

ARSI MR RT BRI A BERIRERT RHZ
WA A EE SIS (CI2: b RARERAR, - (CI5: BEA2f
AR, TCLL: BLAERBUIES | KA ZAMMRICIERE AR AL
"CS: gER A RAIHE )~ TCI0: RE AL ERT ) A TCO REEREL
KM, M THREEE AN RRLDERIRER TR IREZHGER & i
=z ﬁ?}&}@—ﬁ-éﬁﬁi*‘&ﬁi%&}%a 2z ﬁ}%l &&%zé‘%éﬁ’?ﬂﬁ%f&%‘]% ’ iﬁﬁt%'ﬁ%i
CEECES ST A E TS 3 2 SRS SRS SECIE C2 s TEE S
GRS Sh R 2 2 TSI N

442 FFH LB FHOLM L8P ERED ERE 24

AFRERANZAEL L AP ER IRGRRETRETZHMASL 05 HFE RS
XHE )~ TCIO: HEMALTZRIFEH )~ TC2: HMEEREFHFKX, s m TCl15:
BEAZBRER ) > TCO TR IBEHMEEN ) A TCI3: BEREHF , Bl okt
REFMBENERERE BT BERIRERFTSTIREZPENSIER T2
THERERH IR E R T HERMA LTI RERT | R LA BERERFT RN
B4R & 0 RFBIEIE S BT - St B EMTRR oM B TR E4 24
KRB~ TR EBEREEN BT RERENA ) AR EERAT R WA Y
ZHTHERF T2 BEARNRERERRR  GREBUPDEZ LR
NP LEIRRARG IRIXFTRE RS HZEBAR -
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18 ~ &3

A LEEMATERAGTEY - B AR AR
50 HEREBFRAIAZFORERTREFRIR EXEIBLEAR
ERSERBARYF 1A

RHF R 4o 2 M MR AL 7 5 (ANP) ~ R R B8R /5 (DEMATEL) % » @ A4t r & R
EFEHRTAYNERIRGER B R TR AMMTHERE > 2515 TCI12: 2 F kA2
BERAME, ~ TCI5S: BEAZHBHER,, ~ TCll: ZE2SEHRBAEH, ~ TCl6:
BEHEEANEE ) ~ TC3: BRHGRD)RMERARIE, ~ TCl4: swEmkn,
"CO: ATE EERBEREH  ~ TC2: HMBEEMER T, TCA T BA R H R
FE, A TCL: BRI FHM ) > BHEEBE EREHE T R
REZRRMG - GERMGAE > BT T BEAZBEERR AREFZIMEARR
R K A MAETERT TCS: MR X E  ~ TCI0: RERALZ R
5 R TCO A REZAHMMG, AR AREFRACE EZ AEBER]
HRIABRERERTRTBRFEBE N BERF TR R TR A E B F KRAHK
FE ek -

52 HERBRMEFTRHARHMER EFHIE LR F AL MAHGERAIIE
T RERALZIREE EMBEFRIFFAF EELAZIBHER
FRIEHEEBRBEREF NS IR B ENR |

AFRERANZAEL L AT ER IRGRRETRETXHMASL "C5 HFE RS
X#F |~ TCIO: Mg ALZREHRT |~ TC2: #MEEMERFX 1M CI5:
BEAZBRER ) > TCO TR IBEHBEENH ) A TCI3: BEREH T, Bl okt
WHERPENERAR - HTZ BEREIREHT R REERENMITER | L
THERRERH AT B TEHERALZIRERT ) R HF R A EEPEHFTREW
B4R & 0 RFBIEIE S BT - St B EMTRR o0 B TR E4 24
KB > TATHEBERENEH BT REREN L AR IR T R T AR
ZHEIERF T2 BEARNRERERRR  GREBUPEZ LR
R AEIBREARS IRIAKTRE RS h2E8ER -

P~ B R AT AR

6.1 EEEH
ARRHEFHREHT S ARECAREZIETET X AAEFLAFMZERM®

PR SRR F X R A WG o ST Ry @ 5 MIRAE 0 AR R RO R T SRR

MBI R EARERF R TR EEHETER G AIRMIETREAENTE TR
MetR & > ARG HFET  RBHARRIREREHRFT Y -
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6.2 B RAER

6.2.1 R F ik

R F R & 0 BT B B & o ik (factor analysis) b i & B & T AZE €14
RESANPE » AITHRAERAFH IR ZHMGER A ERZHIEBER » BATHA
DEMETAL K #4731 5 » vA B 4 BF RR A

622 FHEHSE

KRS B RO REAT AN AT IO BR FIOF AR R (I SRR 4
3R AL D) 7 A M R R Rt S~ B E  ER) S FR8E) -
il — SR R A AR R AR £ -

5% Xk
— > FXHY

ESXH(199) - RFEFRE - 3L 2o

FARHE(1993)  SERFTRRIERZIAE Bl XK EXRFHEMELH X LB
&b e

F353E(1999) - B R ERERBAFEZIHE - BB B K RERF BOLMITEI R
B AR 3 (R R

RAAF(1995) c KB FEFEEKXALIER - ZEFEAHMARE 45 44-48-

RZAAE1998) - REFHAR  BABRABRFHEZINHM - 6T 2 o

REE(1999) - B RN FIPEIIRE R MR L M EN > BB RS R
BB SEEZIRA - AKX ZRFH R LHXCRER) -

BE s AR AE(1999a) © K F 47 0 KR o HTEHEHE 2967 -

R~ ARRAE(999D) - K F L L KBIEE c RFAHEHAE 29567 -

kX (2007) o KB HATRE R EIFEBCRIAR - REBRRHIE - 103) > 103- 142 -

R EA(2005) - EEMAAERMBE S WX E S 2 E— X DEMATEL 47 %%
TR K AR SRR RPT AR 3 T e

Hp £ H#(2001) - BRBHIFHAEBRIFAR-- AR FREH] - Bh X EHFBRHE
AT RPTAE R CGR AR

T %(2003) - E R BE IR R EAH E--A DEMATEL & 4547 T B > f5 F
RRELEEETFRATA LA

HHTE(2003) « B RADNE G CRBRRHBRR T IPER TP ELRANE - F R RAEL
B e

BRAF(1997) o 2 % B F IR PR S ME I F ol R A o 3F FR X3 228 142- 144

HFRA999) - KB FEMRIZOEM - B RBRERFEAF 0 52°7-9-

FRAKEN(1996) © L FFF4E o WA T XA~ ZF D ~ BFAR - FKE - BREE - FRIAX ~
B~ wAEF o BRI TERERSE  RFEH Gk B o

FIEE1999) c BRNERFREHARZZIEM - 2T LHREFTBERAFARTHEL
W (KRB -

eeesssss——— 32 =8 HEAFE N



FHAE(1999) - MAFBEKFT LY - HWGRBEXKET 49°6-13-

¥ B %(2003) - AR EHRF Y > WERABRRFH - REAHAHE 54 75-86-

Bréain ~ BRARF S MRHIIL ~ BRIB(2004) - REEAREHEEHRRZESL - F 10 B2
BeHEtamitaihxsd D3-3>23— 34-

P A5 (2003) o PRI R T BT c REAHEAE > 537 13-19-

HRESRERQR004) 2HEsn ] AR ZR ST ZIER R - PERHLRER
31:29— 37

e (1996) $AEZRTELX BT RFTIRRERIHAR - BUEREXFH R
B AR -3 (R AR

BRiE AR ~ FRIAF(1997) o AKEFRERH - HRBMERFT 1425 7-11
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Learning for Business Management Education: The
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Abstract

Engaging students with project based learning (PjBL) has been the core strategy for
Taiwan business education in 2010 secondary curriculum reform, in which each graduated
students should take 2-4 credit hours. From the technical rational perspectives, PjBL enhance
learning by integrating hard skills and soft skills needed in modern workforce. Therefore, the
research team builds partnership and organize secondary essay contest since 2006. Dramatic
increasing, students works grow out from their major study from 28 in 2006, 63 in 2007, 270
in 2008, to 300 in 2009. The themes of essay are various blooming creation. Such educational
phenomenon indicates that learners in secondary have broadened vision and gain more
competencies on PjBL. In this paper, we take works as the external learning outcome and
adopt content analysis on 300 works in 2009. Coding schema includes theme category, theme
type, research methodology, and data analysis techniques. The purpose is to help us

understand the types of problem and the possible quality improvement intervention.

Key words: Project based learning, External learning outcome, content analysis
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2010 b N2 AR R 2011 S K2 A PrERsE 0 Mgk T2 BT R K
B FBISHR(RERE 2000 5 EARiE 0 2010 ;5 2 F IR 0 2011) 0 R A B R L LR P4
BCRAZAS R H] - B 5 AR FAEBCRS EREMBEAZTAL B &EHE
FRAZ B AHBE K (tuning process © EFMIM E @ 0 2009) > RFLFE AL 0 BREES
A AR RINZE G T FHAGIFRH > mIEREFEAN  REFETIERRKGRESL £
ARG ERERR BRI AT BRI REARABEFA AL " LAHME R
PP — A2 b Rk REGFFERAAR T I ERESEEERMEY  AKS
N RBREFAAR > R AR EEAL I FHEF A £Bell, 2010 5 2 F 3 > 2011 ;
DeFillippi, 2001) °

% 78 X % ¥ (Project Based Learning, PjBL) » ¥1{8 % X 4 % (Case based learning) ~ #F
% & £ 044 F (Research based learning) ~ 4§ ‘& X, % % (Inquiry based learning) ~ ] #8 1 &) £+
*H (Problem based learning) » ¥ £ Bl L& — 56N EZH o TR AKX L FH i
N~ G REME AR R LY A B #7372 74 (Hunaiti, Grimaldi, Goven, Mootanah
& Martin, 2010) © Z 2 F 3% EUF A B H LA ~ BRIBME - TF - IR R FEHE
47°PjBL #92 & % X, T 2 s =4 (Morgan, 1983 ) (1)1% 433 #2 4k % 4k F (project exercise )
AR e & B8 ~ Q- FiT 2472 LAY EREZN 2 AKHKE (project
component ) ¥A & (3)&:A2 245 £ 78 (project orientation ) ; & % 5k £ A kA2 R B
R BOGRAESRE  EHEER ARSI MRl SR E MU S KA PTER R
IR R TR EH ik - PJBL A AR~ il AREE -ATHY - S
R hndk ~ NS A8 4% (Helle, Tynjdld & Olkinuora, 2006) » K » PjBL
BERTAREEAT P ZEE8 G AL ZEEHEBALTS  SEBRANES T
BEENME Sk b8 B R e LR ek 0 VAR RAF RS E Rk feid AR ) 0 AR
A% PBL RMEHZARMBTFE HAMO T RITPFERZPALALALLTZH
2 sk 3 R & 5 (Marx, Blumenfeld, Krajcik, & Soloway, 1997) -

AHREREBNEINEIRAFWERE S TR AR A REN
BRI REAG] C FF R EA - BFRARR ~ SRR E R A HF o AR
REBESFERZ R MABRRAINE TR IR L ERRZLF -

A~ RRIEH
— AREREE SRR LRI L SR ¢

PiBL 7 3,78 X 3040 L0 3 00 % R AUE £ 4% (1590-1765) 7 Aen b £ 85 % 3L %
S B A I S AR R B R B TR BARHE S 0y — 3645 (1765-1880) - 1880 2
1915 ] - PIBL o 5 £ B2 5 240 Ty F0, B2 — 0 FoF o LRI IS T
T WA o £4 PBL 24 E R 6P g3 E % ik (Knoll, 1997) -

Adderley % A (1975) # PBL £ £.4 : AXRGHHATEZT U EHAE T
FiT $% & 04 7 % 3 R (driving question) » X3 AR ) — 1% B oy R 0 R A5 F 05
7o FERFLA-EREMTETH LA E0RY  BFERA S BEAPUTRE W E
A BRe » T4 » A3 T &REE ARR XA & (artifact) - Thomas (2000) <32 & #8452
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oY) £ 5k > 5838 PiBL & QRAZ > AR > 2 H H ARLLRAR 0 W IR R AL IRAR -
B E2HAHri% (2001) 424 PIBL & — @2 e ey 2 ik RE2A SHEHL R
ey SR E o SRR AR 28 A RIFH T E  RETH S PUTH
AR ELRRTY TRRAERLZAESO LT TR - L E R EHRET
HRE R a3 &0 sk R Ak 1 A AR T & FH A > KT
ZHAENEE > Rt H AR EZ T M - R E AR R - RARSEZ TGS
1620 E TR SR A AN AN IE ~ B LA 3] T & A 423 (Blumenfeld,
Soloway, Marx, Krajcik, Guzdial, & Palincsar, 1991 ) -

WA B X F R %= PiBL %% B 42 » Thomas * 7k %824 & 48 69 PiBL VA 28 i
B E 0 REIEEE 70y PiBL vA3 40 B 4% % A 4nkaik & £ 5 Thomas 3 K3 8A . % & %4
89 PJBL 0% B 4Z > R > seikiE 123 (Zhang, Scardamalia, Lamon, Messina, & Reeve,
2007) 4 @EEDE 9-10 RAGFFTAAEZMA T E B A RS > RETH
XN~ RAEN - RN TEOZETHRERAEF LT -

R A ERF A adm s 0 PJBL AA 2024 A R ATE e & ¥ s pk(hard skills)
Ak ) T AR KR AR 71 (soft skills) X 8 M R E > ERREIGPTE EEAFTH L
1B 88 7 84 % Ak (Gewertz, 2007 ; Andrews, & Higson, 2008; Pant & Baroudi, 2008) ° & % £
AR T BRE P RYAEAT — B BRI EEO T TR L EA B e kB
B2 £ RAAEHRZNIRET  MFRERZAABEAMMO NS L2228
K2t EE Rk FrR Rin— HBETIRG E EHMEERMERNTAERARES > do
1B~ R~ BB ~ WRRAE - ERA TR~ R A - AR - AR Al
B AR Gk s B R E R B EEEE  LAPTEOE AR EERM
Bk o 0 2B AL ALY A A R REABGO ERMEER X LRABIEEA GRS Z
4 (Peter & Smith, 2003) -

At RAF PIBL & & A BHF MAF I 8 R TR LML » 58 IR
BIME Y B A 0 mik R A YA ) AL S BT B BB 0 AR ATy R B AR
Jo ~ H bR ¥R ISR FT 2% o 1518 PJBL AR B 1T A & 89 #(creative teaching) & 4L & 75
2 B A — 1B IE ) 64 - 3% 35 (creative learning) > 2t A K GG L E T ME LN - 2
HEENEREIRIE A2 NF— BT 28 sl E T2 g R &
REES BB — B T R R AR E TEREERES Sl e R B A
BURETy o FIRY - FAAKXE Y AR ENT - SF BT - 9B FHE > THEX
PR R AL EE R E T RERAN ERZEREPEF G TR LR E T
AT FEREXFHERRA -

ZARAREGEARAKERY

BRA ) AR BRAE MBI B M G A R B 5 P H R R A B ) R ABE R o S
R Aok TR ) TR KR ) WAk o 8 8% & R (Learning outcome) -
Qs NS E RIS E AR - WA E MR e Hid F A F B R AR S
BAREHTRA R EREAE -

SRR ARG T BERHRNBIZAFAG T A LR > > 5A
AT ~ RAT AR SR ~ BaEE &~ ORI FFHRAMAES] - AXHE
#2010 4 AR DB HE GHRATIR 0 BRI sk T R E T (Project Work, ffj #§ PW)
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ik REBZH X I E TR R 5 de ) RERAZZ T B REZHKR LR ZH
Fok M A8 Z e B AR 2 BB > 3R R A B fe b I B F 075~ OB R GEBRENET - &
R E T~ AR A REQREA G FH O ERE - R BRI G R H il i
HARZEEIES "HOiy 0 AR L 2R David Hargreaves 89 T A\ K4S Ak
N FEERARIRE S ZARBORA G LIELR 4 (meta-cognitive
abilities ) fodkfif > WP AL BE T BF R L H W lT2H » RERRBEIEATHET
BB @ EMER RGN 2HEEXSE T IEEXSEY ~ 4aM e
(declarative knowledge ) Fu#2 F P 4n3k (procedural knowledge ) #9487 © 3. & AG AR
By P > B~ BRI E LR AL AR EER % 14 2 (multiple intelligence )
IR S RRA AR LMY TR E GRS 6.8 - Bl o T,
TR ~ mATAR WA A TAL N RBEZ RN S BB S LA EMRS > B
Hiwtr " EHAE, AT~ 2 F oA TETIH L BEEEZH MOKF M4k

FEL ZREISLAEZYRREOEARETNFELAELE S > S AHE
I BRGBRFMABEAN R LA E L > B % &4 4% &k (Checklist) A B 5 F 4%
(Rubrics); K #F % PjBL 2k bf & % 25 /% ¥} PiBL 32354247 AR 82 2 - BR £ 42(2004, 2008)
RV G R RN 2 H AR A SR AR ) BRR R LA g
FoyRE R 225 (DRFEIHREE - QFAHRAEH - OB cBmAS
VR 55~ () E R S Frhe ik ~ (S)M B E#HAE /1 I & © Thomas(2000) 45 %78 4
AR B R R - IR E - AR E - TR o iEH - BIRE 23508 0 48
B EAL B KA AR AR R > PR e T L (D)5 F ARk A A B A S A G R SR R
Q)FE X R REREAZHOTTREIAMSIRETIESR QMR FEIf 50 M A
HEFEMTREAEE S DFETHFHIRFOTEBINBAE > WAk RIEBEENR
Tk BFRARBORE S OFEFHEBI AR FE L OFEARES S (0
HEARLBREFEFOECHES  R@BRIVESER (NEEFHFRMMA—FRITIE 2
Ry R A~ FHAHL s BB

AXARBENIWAE L 5 B2 PIBL S 8 R R B4 - #RRARIRAE A B0y
PR KZE A (2T AR ZRPESE A PIBL 2% R LB s 0 RBEREG FERE
BER S ZFAZERRBEZERZSERIE -

FFIRY
— MR

LRFEE S PR MAARIGZ " R RPFRFRS ARTERFT S
Z B 2006 FUAR o EOBIMGARECIREIES PR HXWE > K E— B 28
P~ F B O34 FZJE 270 4 ~ 2 H R0y 300 4 > Ee EMEE S AL B
RAH) S PIREECHA L ERORIFLE AmEARIERE S - B 1,500 A4 %
MAARE 12 B RTIH =852 BIMEA NAEE > THFFEFT RN BT
G LSRR A LT A 4B ABIASE AR e R E TR 0 A%
XFFEAFTERBAERERFT L "HERERFTET > HATA 6 A SZRH
X — Py bR g o
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2006 % — & 2008 # =&

28 4 270 4
_._._._.—
2007 £ =& 2009 Fw &
63 # 300 4

1 283 PR HEFERKEN
(http://blog.ncue.edu.tw/office_be stw)

BE DRI E L TR S P IREEZBMR AR HERFEEY
FEHFTEARERD > RSB T HRSNEBMATH > PAREITRTA
BRAZ /R o R AIRERRERGHE @R —RF0 " RAEAE | 3R
B RRR 0 KR A RIRBA I FIR -

R SAEFRIAA

A RBEZZARI LB F v ERE G TR R RS 300 40 L 2 44 F 4
FAE ABHEAL 2984 - S FHFREO2E AT TP P o 5 HIEAR 25 AT
(2B 92 Fr 2 27.17%) 5 #65 S BRER 9 Fr(iE 2 B 66 T2 13.64%) ; TFBP 158 FrAF4
S EHBRTFE O —RETQL2%) i MH AT AL R IR L BT ELRLE -
YRR (133 4F 0 46 44.63%) 2 5 FH R oM EL BB ELE RN HA -

& 1 5 FHZEAB

A5 (#42) fr# FR(F42) e MAR(EEZ) AR
W R EE T P4 133 J& A sheEA} 9  —fx# 1
BRI B AHCA SRR R 2 A2) 55 R ERMGEAR 5 AT iRaE AT 1
Bl B H 5 A 29 R 4 EEH 1
@t FA 23 BAFEH 3 ETH 1
B L e B 15 ASmwTH 2 BmEE 1
HEER 10 & RA 2 R 1
B AT SE A 2

A3 208 4
ABFRZHRAAL B AR BHIL ey RER o L L RS PBL 4%

FeARB AL > AE AT R B0~ B A Xk EEs AR/ AL  BITEHRABE Y
Mo~ BB RERBEIBESMESE -
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o N S IN S R PF T Nl NI
s B 52 B 84 A Z 5 S TS TN

B 1 #FR%iaie gt

= -HRFIE

B 2 (2000044 1 8 9T i A A R BB ALH T BT 0 o4 0 A BB A G RE L
HXMHNRETHFREIN > BAEEAZAIMHNENRET T AL E LG —RFR
7 i% o Ahuvia QOODBDA R P B T E 2 REABX T L — - AEBRA A48 R
L BB EBHETEIL B EHK D B  REBRBRZI R REB/ETNEFL  BZ
REX L= AR AL HAFETIN  BIER - A REREAN
BoaH ik o
MBS AT A R R - AR A BT F S F 5 H(1989) A R
ROV 2 B4R ~ RAELF ~ HERMH BAL ~ FIA ML H -~ HREH K
W~ BRIAGTE - HRBBIEE AR RIBENE - AR %5 E H -2k
BAEEREEE R RRNERE ~ AABRER -
W& A BE AT Al a8 A ¥
(=) BB 2 REFCLEARENDE - AT REREGHOTH - FRE
SR G RANBE 2 PR ~ VLB A~ BT R A AMEAAR ~ SR AT E
R, ~ @ AR BT AGHEE 9 AT o

(=) #0325 0 BAR RS AH S 5 Ak £~ A AR MG A B Bk ~ MRSk AR
MEELIT S ~ NEMRE SRk~ ABITEL -

W %A

AHFRZ Gl R G LIEHTRIAA ~ BT RAT ~ BF R %~ BH o s~ BRIE
VA BB AN L S M o

I S RIEANZ 80 - RIS T PSRRI SAS  Bh 0 SHFFBURER TP ¥
REATFEARE 8, (ATBUR > 2006) » AFARBL 95T 22 FAHAR — AT > AR
ARAHBRET L EoRABS ARAEKR Y Al#iTEM - HRFTAHN 298
AR 53 ST AR SR 4R 40k © R FAS 24 AR AR S an e 3B E  TRRP R 88 am
#a (A C1)~ gl Ao da (K% C2) ~ tRPIR S A 48 (K45 C3)» 2453
LRFAR Z o e R 2 PRT o

FZH HRAFHNT 4] n————



k2 SRS ZAEHT RG]

KA C1 KA C2 KA C3 #
MEEFMBME  H AIEXICmE B RHIREE FR #
Lo 25 ERERM 23 3C—ERTAEIEERET 22
B 20 FYFoEAME 19 HFHERELR 11
iR B A% 7 R 18  4A3& 474K 15 RW@TA 11
TREE 10 #kxit 14 w9k a5 5 10
[t 12 4744 12 # 48 9
mAE 11 R4 x4t 8 ARBRLEMIES) 9
W fhmpgk 11 A1 &EAT4H 5 BA 5
ey INEESS &5 52 S | 5

AT 2

N=120 (41.9%) N=101(32.2%) N=77(25.8%)

3O AR R 208 4 0 SR AR 2 M o i 300 4 o

R AR EES MBI 5120 )& % > kT X Tt | 25 )% % 0 Hk
L TEABRER, 234) -

2. FFRAMZ H4a L EBBEHTFIBRME L 0 F S BRI N R EA K TR
M REFTROBAMEITRER > plhodlHsew ~ $AMES S LRTR S 5 —
BEEme LR EEHOEAR BRAEGPMAEB R B RO TE - LA
RAFRER O EBR TR > M FEE > RIKE M R 8345 %+ Denzin f» Lincoln
(2005) AEEGFE > BHAEE>REE - BEE A -EHPLHTHR - F
FL o AFRARNBESRIRT AR Tk - BT 0 7 2N R ikRR R
BN o
AXVAAB-C &AWL B4 (R3) BEoak A (RBTHTA
HB, (RBET)-TAHBHEC, (RABETH - TARBARBHEC), ((R#HET4) -TAMB
b (RABTS) - AW 7T EEHRARSEER > L —F X LH R R AR
ZHF R Ty AR AT LR E o O VT R AR T 5 AR LA R h ik s B R o

e 42 %= ERIEFHT



% 3 4B BAEHT AR

KA FFRAR R B 1
T1 A —EA X —MEEE Kano —#4 5 K8 XIEL T IRG &
K—BEE H— A B 3 4 1)
SEBMANES T LASRBE T EANREIRFEEUMA
HRAR A £2% ARAAFTEE
LA - 2ATHREEARAL R RBZ IR
T2 A¥%B A B AR B R FKEAE ﬁ%%%#&ih%néwﬁ
Az M AR ERMAZ KT
LA A8 o
T3 A¥BHC A—BEgAH—_EME I&sRHEERERGHRYBE
EHEARRMAZ L 5
% °
T4 A®mB —EEE —EE SERAHNFHEEE EREE- A Sony
&K — 18 A6y — 1818 Ericsson 32 Nokia 2 )]
ES
A B S R =B BATE S E RN ALK B 2 AR
ALK AR L&A o 2R —AEEF B AT RiE L
AfIB#HEC MRZMBAHMAXR=ZMEAY BAEL2ARGRTHRERZNELAMEE
A M AR MBMHESE BREMNGEZIBE
A o
TS AfEBrik —MEEBAREARM RF5FELFEKGH LB
£ £ Ei
3. AR T EZ A AL FERIARMARRBR MR ABETE - EH L
MEBRF =P - iw%%k%%m”mmﬂmﬁéﬁ\m%4¢%ﬁﬁ >48
;‘in\iﬁ BERETFREFETSLEESEAZF R RO A LR REE -
%k 4 SRS BT R T E 0
KA BTRI
Ml B A ERE (T4 Uk \7]‘)’T/7f\‘)
M2 TREAHT R S R E S RNEHE (RESBERARE)
M3 I (/EAFﬂévﬂjE'lilf ’ "’T/\Xf.ik WHE S X \#ﬁ’/f‘ N \*ﬁ'zi"‘>
M4 FkiE (REBAERAERR > TEXRIVE > X HE -~ NEIHIE)
M5 THREE - RERBRER
4 HABZ 5% AR ERSHB AR LI RIEBITRART R L3k - BF
MR ET %L SO AR5 0 AR 50 B85 0 R4 ST~ S2~ 83~ S84 -
S5~ S6 A5 > it 300 4oy Bl & 0 Bk ST 4L - R SR AR P A A B2k

A A SO 223 ©
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k5 SFMES S Atk RAE S

X A5 iz 2 AR 4 3E R Fa il

SO #ERXAZH S3 101~150 S6 251~300
S1 01~ 50 S4 151~200 S7 301 ¥4 £
S2 51~100 S5 201~250

5. AR trikfir a8 - AR RS TRM > B> HEAE > & DI £ D6
(dmk 6)° ZABLEUZ I (SNESHREH2H) BDA DO K T4E % KAE
LB P4 ) 64 AR AT 3R AT o

* 6 é}%ﬁ;% 7 ﬁﬁ#‘l‘/ﬂ\*ﬁjiﬁj‘

KA A i

DO KAt (R|EIAEA ~ HAB ALK ~ WEFEHRE > TEREALLH)
DI HytbE&Est o #r

D2 SWOT o#7 (R4 4P &5 ha#r s TEMAEREIH)

D3 SWOT 5475 4P £ (45 N oAt THRMERAESHT)

D4 4P (4 SWOT 241 & 5 S o 5 T o F&FA L)

D5 5o (T& SWOT 547 & 5 1o #7 5 7T & IR RS H)

D & i

6. 2RHEZ N BRHEZRE > DTEREMAR Y > AFRBEZE > HHA
ZRAEFEALREZRERBAAM TG - "F 03 & 04 2 F3HEBARBIITHE R
FIRE > BEo$ L0l s L11 4k > A & L09 &3 81 L10 #744 o

% 7 5FES 1 ERE YA

LO1 % L02 X &b L03 BB (B
L04 XEF L05 TR L06 &

L07 Py LO08 R L09 T ik
L10 B AL L11 4k

7. ZRAFLZBHEZ R L A TR 02 FL L R XA 0 -
B~ RN

ERmT o FEARASYROHXT T EAYE ) FRER ARG T A
(CDH)~ A BagAAA(T]) ~ MARARFZIMID ~ i HKFODE S > mARERIAKRS
HEHE(LOT) s NS 2R ES - MR AR THdd - THRBRUAR KRS HIEARS
M & & % (S0) -
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*k 8 FEoth

il AR BT ik AH Wi AR KR #
Cl T1 MI DIl L07 2 SO

— ~ B RBRZH

Thomas (2000 ) 7%2 PjBL 54 /875 & = 84124 1 ¥4 PJBL A 4% -G by 3 Fw& 5% - 24 PJBL
BT ERE o B RAZMHBM B ARE - LTS PBL - 80 R
TRASHNE  BHMBLTEMZ S PBL - Bk > 5T RN X T Hh Bh 3 4 %
Fo B P A BANERNEN RS AR - e BB AR TRRM
FRAEN "B E ) EERKE  MAEKER B EHKS
S REBZHRBARNLRNEIIER
(A) BReFmia - AT - RHREEZRAA TAL | ARARE

% (N=120) -

(B) &#F RIBLAIKA I ERAELE % > 045 76 A 85 Mk ~ 66 4] & X
AL S ILHR ~ VAR 44 PR PR SE £ B IR R T ik

(C) 300 R AR EZ RIkA » 2R & KETABAES » REMLARIFEF LA
B2 HFRA3.20%) s T R 2R A8 ) ~ Al E XALILS ST )
IRIIR G A EFAGA ) ) AR KRR Lo F35 o

(D) Fifamiinn TRkt ) OD&/ K SWOT 447 49 4 #(D2.D3) 3 91
0 A B XL 3T HE T8 M ~ ARPIRGE A E R 60 #F - Y RIF S -

(B) e afmERa ks R B % (N=24) » K#HHERN=23); &t
SHBAARZHHEE S N=18) > K& ¥ K ELFERN=14) ; 4k HIRLE £ FF A
XEFES(N=17)» K& bERN=16) -

(F) #iZkfEEREeemmiin - A EXLE A ~ IR A FRF T B
RIFNPHEHBEETY AL ERAFERSHMABIAE % -

k9 BFRANZIZ I

BEESM AEUbRCE RHBREEER &
oA 81 81 55 217
% A#B 23 13 17 53
MOA¥HB®RC 1 1 0 2
2 AmB 2 0 4 6
AfiB i 13 6 1 20
&3t 120 101 77 298
% Ml 76 66 i 186
% M2 30 28 %) 30
7 M3 10 1 5 16
% M4 3 5 6 14
M5 1 1 0 2
&3 120 101 77 298
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%9 (4)

R BERAEH 48 47 34 129
A 01~ 50 4 3 1 8
¥ 51~100 28 24 16 68
101~150 15 13 13 41
151~200 13 9 4 26
201~250 4 3 3 10
251~300 1 0 4 5
301 A b 7 2 2 11
ot 120 101 77 298
& DO 13 17 12 42
# DI 43 37 38 118
s D2 40 19 16 75
¥ D3 8 12 6 26
¥ D4 2 4 3 9
# D5 14 12 2 28
ot 120 101 77 298
2 Hix 4 10 2 16
% K& 24 14 16 54
o BE(E ) 11 6 7 24
= R&F 21 14 17 52
T 6 9 4 19
& 11 13 6 30
X &5 K 23 18 14 55
R & 0 1 4 5
biok:3 2 0 0 2
Ak 4 3 3 10
wAL 14 13 4 31
ot 120 101 77 298
N M 27 27 24 78
o oNE 93 74 53 220
S5 A3 120 101 77 298
—~HRABNZ M
ERA EEREERE A - B8R - R —EREFHR
(A) TA, FRAABFMARAERR S (N=120) - LR & F4(RIER) B F

M2 #8(N=66) - "TA # B, s AR A A EAE XL T(N=46)> "TA B 1t

3 B VAR 575 M2 #8 B % (N=5) »

(B) 3% TA | AR 94 » {5 300 ok EXAERGESRA T4 - & 5ik
FETA G FFRAA04 ) RRARARRR BAARHE -
(C) TA s RAA ARG MR E % (N=92) » BIH R EA SWOT 547 & R(N=45)> TA
# B AR AARE M A 3T 4 E(N=38)" A i1 B 2 rbdg A1 B45 & A SWOT

(D)

AT % (

"AL ARAAESER  ARSHERS C HRRET - KRGk

N=5) -
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(E) 842 TA | T2 A4S T34 100 Ve P A 77 - N 582k > 23 -4
XS0 £ rA%ﬂ”BJ - TA#B g '—Aiﬁ?-B—‘(I?bﬁﬁ‘fJ e > F3E 3

& 10 B RAPZ R X 5HF

HVESRE 2HEIN LR | HRFLZER -

A A¥H#B A¥HBHC A#fEB AMBiE #4Hf
B Ml 125 46 0 3 12 186
% M2 66 4 2 2 6 80
# M3 13 1 0 0 2 16
F M4 12 1 0 1 0 14
M5 1 1 0 0 0 2
o3t 217 53 2 6 20 298
¥ eXkeH 100 14 2 4 9 129
A 0l~ 50 6 0 0 0 2 8
#  51~100 48 15 0 1 4 68
101~150 26 11 0 1 3 41
151~200 19 6 0 0 1 26
201~250 6 3 0 0 1 10
251~300 4 1 0 0 0 5
301 A b 8 3 0 0 0 11
o3t 217 53 2 6 20 298
% DO 31 5 2 3 1 42
# DI 74 35 0 3 6 118
» D2 57 9 0 0 9 75
# D3 21 2 0 0 3 26
# D4 8 1 0 0 0 9
# DS 26 1 0 0 1 28
o3t 217 53 2 6 20 298
2 Hi 13 2 0 0 1 16
2 ké&d 37 8 0 2 7 54
¥ ME(EE) 14 9 0 0 1 24
E X&¥ 42 8 0 0 2 52
TR 12 5 1 0 1 19
& 23 5 0 0 2 30
P 41 8 1 2 3 55
)33 2 1 0 2 0 5
{og:] 1 1 0 0 0 2
AT 6 3 0 0 1 10
b 26 3 0 0 2 31
o3t 217 53 2 6 20 298
N Fhs 50 18 1 3 6 78
LIS 3 167 35 1 3 14 220
5 A3t 217 53 2 6 20 298
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Thomas (2000) %% %5 F H LA RTEMANAL > 4 ML PJBL SEFAEE
FF R RF A RN BRI BASE > Bl AL i ek b
Z PBBL €2 B AR 7k  NESHERBAT  HLrtERERMERAEX
(M1=61.4% $2 M3=5.4%) ; # = & T 4% F B % 3 & & (M2=279% % M4d=4.7% F=»
M5=0.7%) » & B F LA g 2 #7 i B % (M2) ©
(A) XBko#rik LRARAE KRR S (N=T9) 0 LR & B EAEEIN=45) £ B &

A EEM) X S AR5 7 A (M3)3 a4 8 300 4 E REARR A& -

(B) MIAFEL S ARG 2 XA ER Y R4 BAZ > § A5 %
FELARE MG ZBRE S 0 T3k R SWOT g4 SWOT 247 & % -
(C)MBERABEIAKREGIHRE % LW EAKXSHESRE % 735 FAL -

S P85 - MBERHRSHERA

® 11 PR FFZ R 5H
BLEARARR kodk SRR FIE ek BRRK 4

G
g 34 76 5 12 2 129
01~ 50 5 1 1 1 0 8
51~100 64 0 3 1 0 68
101~150 39 0 2 0 0 41
151~200 23 1 2 0 0 26
201~250 7 2 1 0 0 10
251~300 4 0 1 0 0 5
301 Ak 10 0 1 0 0 11
&3t 186 80 16 14 2 298
# DO 2 37 0 3 0 42
# DI 109 1 6 2 0 118
» D2 40 23 6 5 1 75
¥ D3 14 10 1 1 0 26
#% D4 5 2 0 2 0 9
# D5 16 7 3 1 1 28
&3t 186 80 16 14 2 298
= F 3 15 1 0 0 0 16
5z K&k 33 16 4 1 0 54
o PE
E (%) 12 8 2 2 0 24
Xé& ¥ 31 10 7 4 0 52
TR 14 5 0 0 0 19
& 26 3 1 0 0 30
Py 25 26 1 1 2 55
R & 2 2 0 1 0 5
pigid 1 0 1 0 0 2
45 6 4 0 0 0 10
4 21 5 0 5 0 31
o3 186 80 16 14 2 298
N 3 60 14 1 2 1 78
N 126 66 15 12 1 220
3 A 186 80 16 14 2 298
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B o 3RABAEK IR BT 4L BV R B3y B E
(B) Sk ABKREMEARZ Y > ALRALEZNZERES -

& 12 AW
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¥ BE(CER) 13 0 4 4 0 2 0 1 24
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TR 9 0 0 10 0 0 0 0 19

& 8 0 12 1 7 1 1 0 30

P =Y 31 2 10 4 5 2 1 0 55

-3 3 30 2 0 0 0 0 0 5

ik 0 0 1 0 1 0 0 0 2

B AL 5 0 4 0 1 0 0 0 10
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W JF A JF) b UM 83T T B A (48.3%) » ok #5-Be SWOT 547 % R4 Bl SWOT 547
(21.1%) » 128 13.8% % 5 3t K 3 BA B A7 PR AL R 0945 K ~ %758 A 4 ~ RG] 8E4R oy B
o
(A) FHfgHAMLR T ZH AR 50-100 & % (N=44) -

(B) itttz Ef » AESHENLEIH P> AKEGHESN=32) Lhsk
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(C) #HA B (RRAKA - HBALG% ~ WL G098 TAMEREIH)
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& 13 FHH MR I
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TR F S R FA P E S E R Iy A & (in-school factors)fw I 22 42 B %
(out-school factors)F E#F 5% » V5 RAF 52 L I& K E 3R /M a4 & IR F ( after-school) e
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Abstract

According to the theory of self-regulated learning, this study investigated how the
profile of mechanical-related competitors attending industrial skill competition makes the
different on SRL. The sample was focused on the mechanical-related competitors attending
industrial skill competition 2009 and was drawn by survey through sending 300
questionnaires. 288 questionnaires were returned and 275 questionnaires were available while
taking off 13 non-available questionnaires. The returning rate of questionnaires was 91.67%.
At the same time, this study use descriptive analysis and MONOVA to test and verify all the
hypotheses of this study. The findings were (1) No difference of motivated relief, behavioral
control, learning strategy, and supportive resource exist among competitors due to public and
private schools or different match categories. (2) No difference of behavioral control,
learning strategy and supportive resource exist among competitors coming from different

school locations, but there is, however, the significant difference on motivated relief.

Key words : Industrial Related Skills Competition, self-regulated learning.
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X 0 2008) ¥ & A H A F 6 AR 425 Rl R - Zimmerman(2002)4§ B K& A 2
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