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The Retrospect and Prospect of Science
Education in Taiwan

Ming-Tong Wey

Abstract

There were two remarkable achievements of Taiwan in the past sixty years. One was the
miraculous economic accomplishments, the other was the progress of education. The development
of education, specially in science education resulted in adequate manpower supply for economic
construction. On the other hand, economic construction brought wealth to support continuous
expansion of education.

Science curriculums of primary and secondary school were emphasized in the development of
scientific concepts, science processes and science attitudes. Science education is stressed in both
primary and secondary schools partly for the purpose of training top scientists and technologists.
Most primarily , it serves us to consolidate scientific literacy for all of our people, encouraging each
modern citizen to acquire an accurate conceptual hierarchy in science and enabling him to possess
proper scientific attitudes toward his daily difficulties as well as science process skills to solve his

problems.

Keywords: curriculum standard, curriculum guideline, science literacy, science gifted
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The Development of Science Education for the
Past 100 years in US

Mei-Hung Chiu  Chin-Cheng Chou

Abstract

The main purpose of this article is to review literature in science education in the United States
for the past one hundred years. In particular, we are interested in understanding what goals and
visions were since the beginning of 20" century. It was quite difficult to cover all the topics happened
or discussed for such a long time. Therefore, we made use of the yearbooks (3%, 31*, 46", and 59")
of National Society for the Study of Education to organize the first part structure of the article and
then we categorized the entire period into three phases for discussions. The first phase was the
formation of science education. It discussed the origin and impact of forming science education
field. This period was ranged from 1903 to the mid of 1950s. The second phase was the development
of specific disciplines in science domains. It aimed to educate students to be scientists. Therefore,
many science curricula were developed to meet the needs (e.g., SAPA, ESS, SCIS, PSSC, BSCS,
CHEMS). This period covered from 1950s to 1980s. The third phase was the extension of science
education to all Americans. We introduced several influential projects, such as STS, Project 2061,
and NSES, to shed some light of our understanding of science education in the transition between
the 20" and the 21* centuries. After reviewing the literature, we found the reform of science
education was to respond to the various needs of the changing society and manpower for the
technological decades. At last, the findings revealed that the US wishes to keep their leading position

in the world via improving their science education outcomes in many ways.
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22, EH {2 & (American Chemical

Society, ACS, 1985) #& 1 [ 1L HIME

2 | (Chemistry in the Community,
CHEMCOM) - H HHIJHESE R B
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iEfa e (EEA RERR AR BRI F AT
B E L RS B R R TR - 18
LEF7Z B AL/ 1981 4 Harms A Yager 1
Project Synthesis &5 AT AIPUIE HiZ -
IR ER B E 5 < % E - N
[#ATET STS MBI E | EZRPHIEI
MR o HEIRIG STS MY A& R IR AT
BT » HEF 286 ZELUFARE TR
BEMFER - (B2 R —t g iEEn s
RgEgE - HE STS L@ —fEMmIE
WIARIE o MESRAN AR A SRR R ECL
5 HEREHRE G 12 - R
HEAMELZRMRN I ENMELEE
(Roseuthal, 1985) -
Brite st - BE =(EHRRIERTE - —
12 1969, 1977, F1 1979 FAEE SKEHE2 % T
17 B RIBUEE e (NSCC, 1983, 5 H
King » 2001) - H Zx | /2 Kromhout and
Good (1983) 5.0 /5 R+ & ZR—ER E
B IR N PR BRI A T
i 0 MFFRI RN REE AU > AN
B S A BT A L8 - SRR
EARRIRPRAERA AR R - S 0 i
FIERRAIREA R RERIE > FN T ais
R AR @A P28 - B
Fran s A E T B SRR A EH
SRR - T kLl STS BiftE s RN
Rl B e -IRtE  (Science-Technology-
Society-Environment, STSE) HJ{E&R »
i (0] 6% 2 DLEEFE 5 R R AR B R
B o AR AET S ERRE - PR
B INEER Z RN - IRIBET DIV
B> A 1/3 FIVEEER R H A S0P
HHIYEFE (NSEE, 1983) - "It > iR
R OEREE S A T RS aiE R
—AERPERIRE ~ PERERTRR > kR

J7 SR RN AR YIRS ~ R
H ~ FERE o

SH—J7MH > 1980 FERYIY > FIEHE
15 # F B 8 & 55 3L (pre-paradigmatic
domain) (Berger, 1979; Klopfer, 1983) >
2y 88 DL 3 X #2 (Gil, 19835
Hodson, 1985; Millar and Driver, 1987) ~ &
E#HEAIEZE (Novak and Gowin, 1989) LIk,
PESTER A K EAE S (misconceptions) ~ 4t
HiA% - (preconceptions) Eff < %5 H R
& (alternative frameworks) 2 (Abimbola,
1988; 51 H Gil, 1996) -~ ;SR HARIIFECHH
B EE A SR A T (HHRE
FE AR B IR EE > T BRLGE
AT & Bl sl e B2 A A TR S O O Y
EE) o TR BRI 7 F AR
R SRR SRS B PR S A B
G Ik 1F 1980 AR R BRIG T 2 HL 6T
FIRIEAE A B IR S DL R E2 B0
£ FtFI{ERELEEEN > R E
PN 22 e Shulman  (1986) FTH2 Hiff 2
FIZERAEE (Pedagogical content knowledge,
PCK) HJHLR » HPREGRIERBAEINRE AN
JERDRPREERERMH—F R > AR
& BRIV SRR LR E RIS
AIRHERAER A ~ B S H R G E T
Wi ~ DL HoAth B AR B RIGR - 1982
. Posner 5 A (1982) Ll K Strike and
Posner (1985, 1992) Firfe i & s ok
o BREE R BN TR B LR
F] 1997 4 Tyson, Venville, Harrison, and
Treagust {2 A RSO3 2 AU - K
12 ~ akam ~ AEE/EE =M o RS
SR FERT 2 BB T — BB T —
[E %] 2003 4 Duit and Treagust F:[q] 5K —
R BE S S S ER 7T > IR EER
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BHEMS LORSCERI 2 E2EMEE » BER
ELTEEHIR TR T — (B I B R RE TR 73
Mr > ARG B I T T 1A] ©

R » {EEE @R STS WK » H—
RSN EUER SREER RN R AR R o
REE R eV E R R A N [FIRE
b B2 35 2 1 1 1) 7 BB 0 % oT Ak > RBRAE
1985 A BB Rt & R M B 5K
feHt 12061 312 - WA 1989 4F58 R [ 2
FEB AFIEIE | (Science for all Americans,
SFAA, Rutherford, & Ahlgren, 1989, 1990)
ATAARIESR AN o LU 8% STS it
4 > AR 2061 GRS 1990 R —HiFT
i ©

(=) 1990 R —Z% TR EREE

1993 4F SRR BT E & BT 5 = Hh
B PR ER R (R B2 Z i R Y B8R 7T
= 3 it & % Scope, Sequence, and
Coordination (SS &C) - 5®FHHFELE R
NEFPAE LU Al teha e DL B2 AR I ZE A1 5%
& IR A R AR AT R R ER e
BRTEIER - B—EAE e E RS R
FHIRIRAE EE) . — B2 80 UK
HI AAAS Fig Hiff) 2061 313 - R 2HIEH
x= if 3% & B & (National Research
Council, NRC) #2 1996 4 F$E Hi ) £ [ER B
F B B ¥ F & # (National Science
Education Standards, NSES) > 5f&H LIEETE
B LIIRIEREE - FIRER TERERRA
DIFRESE » ST EERE - 3F
&2~ BRIEEE R - MRERHE T EF R
FiifEA FIFEIEAREE » DI RN 225 - iR
SS&C Hb I & a2 R B2 HIFR I N B AE
AR BRI TETE - HET i R
/N RBELUR 5L 2061 3F85H] NSES 15 =
& 5 e B HAR W LB B 775 - LGS

gﬁ °
1.2061 512

EEFHEEET (AAAS) 73 1985 4
FEGEE T2 2061 HERIHE] - ZETENHE
(B e E I T — T R N A R 2
FE > fEET ST EENEI SRR S H
FHE2RTH T8 ~ BRI EMEEN
ZX o B 1985 LIRS 4 e MR R3S
ANHJF} £ (Rutherford, & Ahlgren,1989,
1990) » 2% & HHBAMERTE MR ERR ER S
BHPA - SRS 1993 47 HIRREHER SR Z AT
%= (Benchmarks for Science Literacy, AAAS,
1993) o

R Project 2061 VU EEARTIR % -
(1)EfZi&E @ (The ends come first) ~ (2)7F
fEA1EZ (Lessisbetter) ~ G)NFHAH
#4ftE (Nothing is simple) ~ ()ZHTFZH
JL> (Teachers are central) o i5LCHTRE
FIERHE M5 8 22 A 1E 50 A — P BRI
ERIRES] - FHBH AR ERERET - [
IRt A AT R RO R B At R
—RHEERR R RRE TR E
IO H AR B SR > FRJEEC A
biff B R PR

FH/72 Project 2061 ) H AR5 » (A EL
AR BRI = {HRE B Hag ke - 8 23
HH L% R [ B P AR AR LS, AR B R A
[STu i
B~ BEETETEREE (1985~1989)

P FE BARIBRER A1 K B 12 FERRAEEAY
e ~ BERERECE H AT E MRS
FHE ~ BRIEIR HCCREAERE - AR 1989 4F
2 HHihR Project 2061 E—ARIAFIEHEH
ORI S (2 3EE AMIRELEE » Science for
all Americans) o
B~ THEAPEEY (1989~1993)
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Benchmarks for Science Literacy) > Z]iE%%

ALESER T ~ B~ N~ AR AT AR

bR

SN

il HiE
2R ARTEEE (1989)

BB

SN

BTy HiE
FHEEREAIRS (1993)

HIGRELFRE
=~ HERERSE (1993~)

iB—EREE ARG GRS
FUETRRBARINT TS S - A A BRSO P IR R
5577 i PR B A R LR 2 BT
WEEEHTIE > &E (2061 1) AT
) B AR SRS 2000 4 HRR CGGRED)

(Designs) —3& o

- FTRE K-12 FEIGERIRRERE - R

CRIE T B\ TR ATE B AR R K 5 RE

- WS HIEHRIERY (T 52 255 R A B S Rl S YRR

- B RS

HREB

SN

il Hi%
axat (2000)

- SGES HRIRRE

- AT H (A

GE - REEDR)

= axXa

(B HEZERT) - ERIREAYE - 19 InFRErmE M)
2 Project 2061 # =18 1% &
BRZER : ftoeE BT

F1 2061 F1 2158 [Ee S Ho At n] R
ER1E » BIERRERIAR 2% - §E
SR A IREE o (BRES—)TTHARE » Hat#
ISRt R - HUS ek - DO e
Bt A I ERIAIEER o Fi > FEIRA

e DUHCAD R A 2 PR A (LR ER R
FEHY » EIRHTTE HILSHHEA ~ DI E
CAEEN IR RV ER S NS V& Gl
2EBERBIBHEZLE (NSES)
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% B R AR AR E AR M — R E B
HATRERTRRE - RIEREERGTH
R BN TARREERSIRGE ~ BT
PR ~ R EFRARIRENRE ST - AL
IR AR S S LR RN RS E 2R
B2 (National Research Council, 1996)
1996 L E 7525 B & 12 Hi S B 2R R 22
HEEE  HHReHERERE SRR
—I[H[W] » NSES {4 HH2 A FE 1Y
BUF: © HRANSES N A BIERIEREE ~ %
FIEEZERER ~ BUET & ~ BIEANS ~ BIEEH
BI%E -~ FIBAE RN > nliEEHAREIL
BRCEINITE » MULZRTEAN TS (W1SS&
C ~206131#ES%) FELUPBANSRBTES
# > NSES H R HE SR 2t — 58
B HAHMERIAeRE - nTkE SRR A - VR
BEIAIIIEE - BREFEENEEHSTEL - i
BEEIL B RIMERSE REENE
5 & BN RS RIS - A RE
HRMEREE SRS E -

NSES /24 FEEEHIE ~ BRAEAIREMHY

*1

NAERFETTER - DUSERA SR A [FIRE
R RSB BRI+ - fE S EA
NSES 2 [fBATEE4 | MEK » 51
E#l (excellence) M (equity) - 15
& ARITERA & DA FR )T R AR 2
WEHRIEA A FREANE SRR - L
EGARAE A BER ~ gEFIAIE S - BRIFEEE
REB RN A RSB A B SEZAT ~ E AR
B~ S ERIEST ~ TRtk TR 2R &
UL E R > 5 R4 REEEFEEE - M8
B A TR B RIS R -

FH T 5 NSES ¥ 2B (52 B0 224
HEMEEAE R - A e 2 —{HEhRE - 1HHe
(IR o B RIE A BHAT FER A T H
JEE > T A2 B AR E A TR o B SR T F

(hands-on) AUBIEEREE - {HIE(ELIHE
N4 BHEERZE 2 H O F (mind-
on) o

G RARHEEBUE AR AL & T el A SR A
o AAEWAFE I o (SRS b
TRIREAZR 1 F5% 9 » DIHEEE 2% -

R BIFHER B PR e R R B B LS E

LGl

W A

HEAE R IRERIERAHE A 7R ] R B2 A A B ERG ~ REBR IR K

Bt aEE
B L

EENCREL
PR HRIEANG - FEMEEREIEN 1 AR ElE

LIgEsZ ~ SCr s R 2HEEAREL. 51884 EBIh ER SRR

s B 7 2 LU S T
tEfs

gr@i?ﬁﬁg%ﬁ%ﬁﬁ@um%émg s
A B (EFIRE R frE
SRR L&
IS HR(S

G

Ay
1 -

RUE R AR IR R PR

B P
=L ERE
I FM G E AR

%
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FOHAth BT (A AR s F R 2
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PR AL EE A, AR RAARE
WA BB TP R HHE )
P RS BT YIS
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FIF % EEBAERRE-FRIE ~ B0AT ~ IBFERY
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FHER A0 A At PP R

ESERE N S KPR B
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W R FRETRS
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#* 6 RBERHREEEEAERBREE T RIFESCEEE (§)

BUDEER WLEE
SRR TR AT TR & 1 F ARG S
U2 ERERT 8 B2 R

BRI - e E B TR -

7 FEFEREE R REE AR AP SR EL--- TR R
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BHEE
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SCHRAMEEAE 25 Bl I AR B 1 T T A B A T 2
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BUMFRFEMRBIE X HAT Z HHFRIHE

PREHSEIGEDL [ | BAERRRAIscs
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#9  RERHREERAER BB R RSO AR (D)

WAEE

BHEE

LLgi"FEe" 5 B R T 28 S ke
IR LI S A

gﬁ&% JRREE AEFREE DUEHER

%%Z H
B AUE SR IRERL
B R R F T SR AM

M AT BRI AR B - H
B\ R
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CCERHERRUE TP RAT SR RE ST R IEHE

FEH BN EEUUE IR
ERICTRIRH S 7 Bl IR — B iR T 2

TR F RIS KR S LU R R OO

BRAR - e E B TR -

TESERF IS B S B 2 B B A 2
RS R 2RI DL S ni @ i LA Eras
e AR B A RN - T ETE
BAMBFREREFEABNITE - KRB
King (2001) #5H » & BRI £
75Z B¢ (The National Research Council,
1996) fRHFIEEZRZEMINEIERE ~ 27
Bl BN by ~ AR A 2 IR R R
EVHERELERE o T AAAS (1993) FirfaiuRt
BEEAZ 0EEE (the habits of mind)
AR - e MgRfE AEA F RS
FRRIRE ] C R MUt PR S AR AR SRy
i o RNy > NTERJRRE B » R IE A
TEMEREFERE TR —(HE%E (AAAS,
1993:322 ) o

Ellis (2003) #5H » NSES and 2061
EH —ESCRAIER - 5t HrEREL
B SR > FTLlERILEE 2 ER
5 o MEELRESE MR R LU, [ E
FIE o« HR - SEEREERIE S S
FHRREEEL » SEn[HRMERANAE
15 LM SR KR EE » EEW
B S n] DS B & 2 H AR5
& o BHIERIERER SR LN » B

AR ATERPIER S ~ BUEAE - BLEPEA
FAE R - DU BHERRER Ko A anHEESE
5o HA L PIEEERE (LB TR
B2 o FRAZHY R B AE U] (1 58 R 52 AR g B
B SRV VERRREE - SREEHMBIIN A
AT

2 - T+ —tHichyRI2HEEER

TEM]PRIERE T & B - ERBE AT
[ Goals 2000: Educate America Act| ( U.S.
Department of Education ,1994) Hi#gH]| » 1
2000 FERFPUSERR ~ S\ ~ M+ ZFRE
ARy > BEERAREEECEE
(IR Sy K i S = Y W B DN
BEMEMNER ~ 8 EE82E - DU RS EIZR
RAFEEIAEENE o R RIERE A
S L AR B SRR B B 2R ] L
RS IR — o BRI LEEHENAE
FHEREE Ak bz » THE2FHARE
B~ B2 BT A BRE I 50% ~ b
B R B 2 K B RN F A RS 18 I - 38
SEH R PRI R R B R B B ) B
i o
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— « 38 2000 5t

e 2000 (U.S. Department of
Education, 1994) Ft&H ={E B : (D)ZE
A1 58 FH B SRATHE 25 3 e 25 L O SRNG AlT 8E
(i - 1Y e 5 AR A A L& 1a) B AR R D TR
& s Q)BIE BT T B AR i ) 2245 (break-
the-mold schools) » LI—FfE5EE2AERZH]
W77 ERK B RS B2AE R EIIFRERE 3)
PR (world-class) HIIEHER]SE ]2
BRI - IR T RHREIR EEMFEAR
Diane Ravitch (1993) {5H » IEAEFIFFEZE
GEIAAED ~ B4 ~ ik - RRAEMPIE
75 A ] e Sl (R B S (R I RE AR 45
HIERA: [ ER 2 (1) - Ravitch JT—2045H
AN R - R RHEESAES
SRS N CUE T8 - FRHZA &
TKEEFIAG R B ZRITHE ~ n]SER I N2 EHG
LRI R - EEE N nTREEREEAIRIEE
Y B T 5 28 — (Ravitch, 1993) o Ravitch
AGHEHY » 1991 4E7E—15 15 (@ KRS E
EEATEEY - R D BHE g R
BESHIEREIEZR E— » SR SR
Rl EAE By > AEIRIR R 18 AH
FIES - (S5 SR E Bt -
Tt B AT B i P B 2R A 2R
AR T H A ECR -

- [REEA-B%FEE)] (No
Child Left Behind, NCLB) #&%2

—AERTERAAAEIT (U.S. Department
of Education, 2002) HEZ@EE [ B4
—EZ T E] NHEESE  HRER
1965 FiEE M) [N EHEITHIE
2| (Elementary and Secondary Education
Act, ESEA ) » IFTANREHESHE &
BHIHE -

NCLB A UARJFH] : 1.5 R EFERERL
E{T (accountability forresults) ~ 2.58 4Bl
M7 HE (flexibility and local control) -~ 3.
2 W) 5% £ 3# ¥ (enhanced parental
choice) ~4.5 1 £l 2 i 58 1y # £

(instruction based on scientific research) o
WS FUESMNEAESETHIE - WA
EETEEHE L E (Annual Yearly Progress,
AYP) :EFERRFRIZE AYP [y - 2
1 RHEA [FIIRF RO - KRB s EAd -
Fig B2 AR RE - BBLHAE T —FAN

(2013-2014 B2AEEEDIRT) @EE=NEETHY
22k (academic proficiency) HIZ ~ L)
LIRS S5 B AORF ST (scientifically based
research) 1 B & 5% H #J # Al (highly
qualified teachers) o

FetfEfRERH EIE NCLB FFZX IR
BURAE 175 A S H T SRR B R R
RERAE AT B 2 W58 DS B A B R AT
DI T B AR 771 - iRIBAR AR BURNY
WEET ARG 24 NESK S REE TS
L= FEREET A 21 INESRE RS
A EHE B0 = FHIRHR o IR HEHUR
£ 2006 FHIFAE HR S 11T AR R
R E LGSR YN TE ZI S B
GRS, o [ REBTERE] 7€ [&
FE ] BEELESENEEAR (BAEE
7 ke E ) BEREER » WA EEREE
KIRFELHIRETS] » 1F 2005-06 S24AEJZ LIAT »
(S VANVE-2ve CEIDUY I T=E SO

NCLB [ B &R ] FUESINPR
2005-2006 Z2EELIRT » B =% /\F)
BAEMERE R - R B E T
FERAIEDE MR - BRI K-
2007-2008 E24F [ LLRT o ¥ =2 AFEHR

UNE) ~ ARENFMR () R+E+Z
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Fik (EF) EDEMEPEAE—

S FE M A M ERAEE (US
Department of Education, 2005 ) /A%f [ iH#
14 NCLB & | (New Path for No Child
Left Behind) {EIEMEFEKHFEH] » NCLB [fJE
A CAEAE BT HHIERE B Rl bR L - B
FRAZBEAE I o EEZ R E & Spellings
TR BN ETE R 2 A WA ER A R
AR » A RE RHUEDHIRMN - EFRT
HIFERRE S B HRRE » Speelings 45 Hin]#kH]
AEMERETRTTEGETIAR  BURIERZA]
My — VU A AR RS B S e T
K o FIEE R EIFF A G
MHIFIFIFEEL -

A& R B RS R ERE
FIraB iy SERARTE - (HASHE B 2 5 5
i B 7B AU T R LU A A RERES T
FAFRIR AR B B B AN B 2R 2R
FET L FP RN » B I 2R Y
RTTEIZREBER L&A » REILCERE
I o SRTAE B SRR AR e 2 kA IR]
IRf > I HERERAE I AE 1) RS 2 2R E
Bt 0 B BRI EE T E SUR IR
HERA—HE A -

PE PR EEZE T A » SRR A
R FE  HEISEE - FRERETEE
AENEL - RBE » FEETIER )T AR R B
PrbE 2 AR5 DI 2 B IR 2 HE 54
- RLISGEAPIE NS ~ FRRETE ~ 1
HE ~ B HE i@ i 2 imrae 12
AE BRI —IR - {EBCER K L 7 RHEGE
& WEIPEB LIER - KEUREERE
(IS RELN R - I B LUBIREZEET -

th - SERERONS2HEERE
B

NFEHSCIRES e st ] LIaag 2 N JEIEl
iR ST by AN B XSt s e
BRI B SR R A
GRAVEE o FTURHEEE BRI TAE » B
B ENIRIEREIE RS - Ik > 3R
BIEE AR 2002 £ 1 A4 [BLENHE
ARE] (BEES - 2002) - giast £ Al
G JHEARAHE U BRI E A T A
BAOMBBCR - ZEHBIEEIEE - mkE
BHE AR 2003 £ 12 AAARHY [FRIEREL
BAKE] (HEE - 2003) - fHHARK
FENHSEHEENC—2 [TRITELSE
WIERFEREST ~ BE ST R APIEARETT - Ak
EH A OB BRI E 2 RIFFIEERE
JZ o ] ARIBRICEEY - CELIRER B o VR ER
HUEATELERATER 3 E « VLRI HEER)
FIATERE » [FSREREE BARHEROL ~ 3R
IR ~ BUREAEFREAVE M ~ DURBCERAIH]
ERA—ENE - 2R R ERE AT ER LR A
A SIRE © FEETEPERI PRI R < AR
FURHEAR > ERSRIS LT 58 —(AE0 8k
73+ (1) {ERMEERRIEITI « 310E Sl EA L
FIERRE RIS » ORISR OE
HEHEA - (2) (ERSREERHEFR T -
A E SR AR R R B BATAE - H L
BARERR SR SEFR - (3) BE
ATEIIFE R < FIE [ERFUTRER

FRIFFEEEE | % > GRS IR
REHRHE SRAVEESZH R -

b - #5558

FEREEIS Z 100 FRMEEE ISR
Bk > BERIRMIR SRR R S 2 e AR
7 b (BRI EEE BRI TS
Bz 2 s n] DI # i — SR 2 a1
FEEIRTE » Bl BN T - Bk
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Abstract

The School Innovation in Science (SIS) initiative has developed and evaluated a model to
improve science teaching and learning across a school system. The model involves a framework for
describing effective teaching and learning, and a strategy that allows schools flexibility to develop
their practice to suit local conditions and to maintain ownership of the change process. SIS has
proved successful in improving science teaching and learning in primary and secondary schools.
Evidence of variations in the nature and extent of the change is used to argue that the process is
essentially cultural in nature, and that change occurs at different levels within a school. Processes
supporting change thus need to be flexible and responsive and take account of the nature of teacher
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The School Science Education in the United
Kingdom

Yu-Jen Su

Abstract

The primary purpose of this paper was to investigate the current practice of “5-16 school
science curriculum’  in the United Kingdom, focusing on the National Curriculum Science adopted
and implemented by England, Wales and Northern Ireland. The characteristics of Scottish school
science was also depicted in brief for reference. This article set out to retrospect how the National
Science Curriculum was formulated and came into effect as the statutory curriculum. The curriculum
contents such as Programmes of Study(PoS), Attainment Targets(AT) and Level Descriptions(LD)
were described and explored. After analyzing the three revisions of National Curriculum Science,
this paper summarized main achievements and difficult problems in its implementation. The school
science education of Scotland was described in one section due to its outstanding features.

Since its statutory implementation from 1989, a great deal of empirical studies has
demonstrated that the school science in the United Kingdom has made a great stride in both teaching
practice and student learning. Most students tend to be interested in science and get involved in
science positively. However, National Curriculum Science was criticized heavily not only for its
ambiguity in PoS, AT and LD, but also for its hasty and tedious implementation policy. In summary,
the school science education over the past two decades has offered many valuable information for

implementation and revision of the Nine-Year Integrated Science Curriculum in Taiwan.
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development, National Curriculum Science
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Ry R izl B ERS (AT6) : WIBRISH A%
gg ;:g B MRS R AR » LU T VBRI
KS3 37 LIS RV B 17 » T R
KS4 4~10 I RE R S o

BRIIE  F17e BT

x4 PORHER (AT6) MRS 2 M bt

FRIEE

R H B2

IR

1

BB JARE I — L R A RTERIEENEE - 2R ~ B~ RS DU B
RRBRIIEL -

2

(D HEE AR DU AN - AR ~ SEPEELER TS -
QIEPER IR TEM LI -
GYRIEYYE SR n ARy > G a8 A (L ~ BERE sty A5 -

(DHIEVVEZ HARE AR » T % 0] Eﬁﬁﬂﬂiﬁﬁﬁfﬁ °
()REFIEEH AYE 78 E LI A DI R A S0

(DRELLEBHAVE R EIEE » 205177 ~ BT ~ SR KRR
(2)RERA T H & {5 F A E B EC PR o TR R -
GaEREEAEE Hu]FE > g B arafE/ Rl & -
(4) T FRPVE IR 2 sl Al T SO AR R AU NEST -
OUKPIENES » P RRERE ~ 8 ~ BORAE -

(HHEREHEGER -
QF e~ PIEATEREME ~ gttt -
(3)FR AT E o Bt Bl LB AR A B -

(UT%@"&?U%@V;&E’IE’Jﬁ% PUIT ~ BERE ~ EME ~ AR A SRS HEMR

(QRRAFE S PN E ]

OVRPTERRIEETEBIRIEE - WHSRTR (BB RIEE) ~ Bakit
SR &R o

(TR S ETE TR ©

() BB RETE 2 B T S il FE AT 2 -

(DIRPPERE » P& R NP £ 2280 - 28 - B2~ B - BB S -
(2)f6E 5 {58 F ) B EL PR o T A e
() EEHIR A e TR PR E AR DR -

(1) BB im B < B ~ ) Bl [ — & < TR BR LR o
QB EOE B L YR EE(LEME -

(DB AR 2 TR TR R B SS B o TR AR & IR 7%
(D?EU%EZ%’%%@%%Z%EET&E  JRLGEF S8
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2 - BRRZ2REEE]

BRI ERE E R > TSR
B8] » Za—— LA -

—  F—RERNBFENESE] (1915F)

H 1989 5 E f [ B R Bl 53R

21 o N2 EE DRI > HRE
B BERBEE R T N AR U  MEL
AR AR RE ST R M1 T EGE 8 - BIAE 1991 4
BRI o EHE 0 SEAC K EARETE
17 (& sk B —— I LLse REF B A 2R
B ERE DDA R E - 1991 4£HFH
#1 Kenneth Clarke {T-ay—1f o 2 S0 E2HH
FCH/ IV > 5T 1989 A DUAR B SR FEHERERAE Y
WNABEEF MG ET 2 EeET (Lawton,
1992) - fEAHESEEEIIEN N - METH
TERRPHARBEERIIMT AT E L
B REERAGERE AR AR
IRRHEE TE SRR N R B » (EEE
AAREAERB AN T IEE R - B2E RN
17 {lE B B AR 4 1 > GRS — 1 B
BEAE AT [RIEEETE ] BRI -
EIERIEERER 1992 F 8 A&

(Donnely & Jenkins, 2001) o

BAFRLAUME - 2 - B
BEIERIEZ] ~ THEmWIEREEY] -
(YRR B ] A TYIBER ] o B
b S B VU A AIRER - TEIRE—H]
JBIAHREHEINS o HilS B 4 —(HEIRER
M Y] - REERRER S HE S R
FIERTERIRE » W R B NG — R VU PR it
FINB BTG - SEEEEREANEEEN
HES R RIE e GRAE B 2TaARET o — Mt
AREL o B AT EIRIE S R A
Fh R BT 2 AR 4 > B RS ZEfZR (DES/

WO, 1992) -
b T A ERE R B TR AT AE ST
F R SR FI SRR A — R B RE AL & 5T
BHUFRK - IR AEEHES > foaidis
PRI AR B SR 10 R ket 8 1/ » 12
5\ IR —ERIRHER IR - 7
A N EREERE — R =R &
/NIRRT RS B A > I -
THSEREE—RINIEIT » DUBEBATEI %A
AAE(E R B EIR N B AR o 1E TR
A P E 0 UL #l i ZHl{E n] (A fie
o WME L ZFLRETH CEE K
ik o
TEE MR SRR - F R
H %77 WL 37 B & 38 (Barber & Sebba,
1999; Flude & Hammer, 1990; Lawton, 1993;
Olson, 1998; Riley, 1997; Stephenson, 1999;
Warwick & Linfield, 2000) » SESEHZREN—LL
%+ i (DES/WO, 1992, DfEE, 1995a,
1995b; DfES, 2004) > DIBEHESHAM » /)
ERENTFESEEMES ~ BT
MR S8 TR LR E 1988 H(F
07 # 7: % (DES/WO, 1992; DfEE, 1995a;
DfES, 2004) o &ML ZERER R E 2 8 1R
R MERNERMERI L 2R R ER
KEHESES - LERRRAERENET
B QAR ey (Ball, 1994 5
Dearing, 1993 : Dearing, 1996) - /NEEEHSA
FIEUER B 2 BRSO &
HERSERIEE S e » TR ZBUEIL S »
PR > SRR EZEZFTERIRLE -
IR H RIS RN ERIEIR -
BT S e e RsErarRSEs - KE—mE
ITIREBMHINE BB TT 5 - A DB}
MEIRA BEEA » 7HIKERAL [ 3RA2 a2
ffi | (curriculum coordinator) - LLAFH#L
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B 0 A8 > BB HEA T TR TR
(Littledyke, 1993) -

— ST RERNBFENEE] (1995 8F)

1993 A RBEUS: 2 [/ N2 AT
B it BN SR ARAE AR - BURF 2335 Dearing £
TR SRR E ESGSCE TR S -
ICEERAS TR R » W [ EBRGRTE S R
1 (SCAA) RHIUERR » HEZEP
1995 F HEBRTBEKREHERTE (DEE/
QCA, 1995a, 1995b; Long, 1996) o AX{&
BT H R AE B E R ERERN
& AR NI TR AL
AR DUFEHFE 2 E
1 GCSE &% A & o

1995 FEEFT IR E2IRIE A Sl
B— o BIEEESE (Scl) (USSR
P B EAN = (@ Bt BARRIR B R 5
B M BRI T S T IR
U R B TEA A8 > JRELEREZ Sc0
TR A —EEFE O EDK > BRBI5ER « 123
SEEEVYEPREMTIEAERS - RIS HERE
A B R IE R > | AR AT A
FHELMERETT W E RS
MR e N 2 SRR (DIEE/
QCA, 1995b) -« = » AT17 BIiRIERI £
N ERBELIRES - B 1989 fERRAY AL
B - AR RS 2 2 FIREN
HIRIFEE - nIIGHIR » HIEIEREEA S
HEFESEE LS TIEEERS
PIBGER Bost B » AT B A e E i
(Millar & Osborne, 1998) !

R 2R B B AT R PR - W
SR ~ BAREREAYE » IR RAEE S
EHBTEEEM T84 A roHm] » 5%
B RHERHE 52 Dearing (1996) #R2(1
i FERUAE 1996 SEEM [HRIFRELFE

AN ] IR o E1E 1989 FE5 | HEE iR 2%
AR LR G AT 28 » R/ VBT
BRI KR ey - KL BEAEE S
Fl MR E R AEI g RZRECH » Sl DIES
[ERAEAERF A8 ] UZ&FE S 2001 42 9
HZIHA (Dale, 2001) o
= E=NERBBFENEET (1999F)
1999 4 3 H » William Stubbs §F 52K
HE PRSI oar S  BUEEE
Bl Blunkett f2 HIAESGEREIIEIEEE
(Donnely & Jenkins, 2001) : 1999 4 4
H > WEEIE [ EREGRER ] (QCA)
Frid B SR 0MaE T 2tk - R E g
Fil ~ ENER BT S R R s VR B SRR ERER
FERAERME - #ITE =BT » B3I
H 2000 - 9 AR EM o HREREER S0
BIEEEBSEIEERE (5 5%E 16 5%) -
R R 2R AL H FIER AT ZE (Schemes
of work) LIfftrf/NE2223% > L) K {E3T GCSE
1 A/AS FFEERZ NI E o MIRIRLL /Y
PMEERT o ST 16 R DL EE2A BT GCSE
IS > FH E WA EEENT » 4 2001 49 H
EXCE S o G EEF TR EMREUM & RITIE
FBER (AR L EAREE) - LK
FeRTE R ZRERERI RGN (A ARG e
HIFEKEE) o HRGER B AET 2 FHEER
o LEEka g > LIH22% -
ERRIERAIE [TEREHEREETE] J71H
A E RIS - E— 7T B IREGE S
B 5 B 16 B SRR A ELE A 38
BIIRES) - BEBNBEIEERTELG AR
HIRFFE LAF » DU LRSS IR R B
TE 5 EEhn - fERE AR > BRESK - 350
F LU TR RS A ERGER A S8 > SR
BZELEE 2 78 = L& (11-14
%) 0 RIERPER BRI TR R 2 8 B IR
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sHEFHA (Blin-Stoyle, 1993; Dale, 2001) -
QCA 73RI{E 1998 4F-Ed 1999 5[ =8

IRFEHJERE R (Pos) EEEERLSS [ TIFE
fii] (units of work) - f2fft [ HARIER
TAEET&E]] (science scheme of work) » %&
FEEEEAE ~ n]RE NSRS B A R
B » R SERIE EREE BT - Ll
Bfy vho N B2 2RI 2 EE - (DFEE, 1999 ;
Warwick & Linfield, 2000) - iS#r3E5@E 14
HISC{F (non-statutory document) HHEFAHE
IERE » AR CAEEF 2SS B A S
PR EL S 2R » SR A TR R LA
Zo MATHRICE O U - IR E
fthEF 22242 - R ERTERAEE A R R 1
— (A& S ECHZeE - a2 S
&N IEEH A — Ay e 2 M et A B AE
B% o BRI AR EN TR
FHIEIR ~ BRI GEEL B ~ +-Im Ay
IR LUK o 2 - T BRI E
A% o HRE R —(EERmIZ AL > (it
A S EECCE T - FrE 8T
ALV 708 TR TR ) BaER
AR B HIFRRAG G - —ERsK > &E
CRT A EEF BB ES)

(imaginative activities) » QCA F#EAE Y

[RFE TR ] —E RS REEE TR
HEEHIEE (Dale, 2001) o

R AR NS T A TEF % 1B W

FER - R/ NERHEHE TR il e
& H AT LI TERETERE > DA E
ZER S WATEE o MLL QCA FERE] [ HAR
BIER) TIETEl] CRETEBREERKE > Frll
TSR ERRE < T A BN B R T/ AR
M B & 7 & %8 (Dale, 2001 ; DfES,
2002) © ZLSFRIEREAANTS ¢

— R L B

[iEw ] (genera)fR R T /F—LEEZL
HsE LT o - RECEALIRT—EK -

(—) #* F il 2 &2 M - (Pos,

Programmes of Study) - H[I :
1. Scl : FIEERIE (HLARMZETHIHTIRE »
scientific enquiry)
2. Sc2 = ALY ELAE ayHYEAR
3.Sc3 : PEEAHFHE
4. Sc4 : Y)HERE -
JF I I Y HEER TS BURERY Sc0 » A LA
B HANEAIDFA B EE A -

(=) Pk EER (ATs) hIRHERT 8 (E5FH)
fatg (L1 ~L8) » M —fEER
BRI ATIAER A58 o

I £ — (Key Stage 1) - &5 L1 %]
L3

2. £PEB— (Key Stage 2) - Hi% L2
L5

3. EBEE = (Key Stage 3) - &35 L3 Z|
L7 » SA—EFA L L8 o

(=) EMHERERERT - F—ERRRNES
AHHRHER B B BLAE - Sl [
LG -

(M) &R R AL —
&l 52 % §y & #8] (rounded
entity) - FHIARRALER S 1E 5 AR
HRRTESEITHTREI S - FE R
MR T22ERIERE ] (Breadth
of study) - DIHEIREHS] S A2
FUBL DL e — LB IR ~ a2
IR IEEK -

(h) B —2FREEHAEASFHE

(margin) » fEAa]EEHR NY1EEIE
1. BEFREN EEEE
2. BN ~ BB DU R BRI (ICT)
Z I HE
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4. —ECp D) FedEl (Rationale) J3THIFYTY
A o

TBEES AR T B B R IR Y
— LGRSO o Filan - AR EEN B R
f@E#E (PE) ~ (PSHE) Z[E{HEREZN
AR 5 AR SR B R R 2 U i
FHE o BEEREEITEREEE - WEE
E A ERR R 55

~ - EREASHENRE

£ Scl BHERERIE TG - S (H#H)
FREHU TIRIERT TEBREEETERIE | R
73 YEH TRTINA AT S S - bR
ot > RSN EHRAEE B AEERHY
RIS S o

ERANEESE - A RIERTHE Se2, Sc3, Scd 52
FIARRAE TR 5 BUE = 2o

(—) & [PEB APy | B s
BANIER ] BRI E-EE ) ERAER
— FEREEL - Key Stage 3 5 /£ "+
s B el SR B T ER A T R 8 T B
o MR R AT R

(Z) dBFERE [ NEEEEE ] 14
Dz e @y - AERRIEs—
FFEBHBET—E A UIEGILE (0L
5 SRIEBFEREN H RS
B TR HAL R P e S8R
WIBIIENE] o Atk —2k » DLPERE S
it — TR RE BV RE R A
—HRERAHBIEE -

(=) RIS S T ERE IR 2 H AR
A EEE A HE RN - H
PEEETEE - ERERRERECHET

HEEE -

= ERFBERLERE

BTSSR IR
HAE EERE
L1 - #tng ~ A Yp B (s B AR
L2 - iG55 T ult S5 RO AR ALLTA: R A 52
&
- REELAS PRI SE B - B A =2d7 2C
EATHGE ~ AR R HER]
- EFARERRES R L eTE > ERER
BRI e AR S E TR
- FE ISR OV » 7R B A AR R
BV LT TR DL S F1) F A2 Y R R B
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R BIRERIEE T A N7 EE
2
(—) TR BRI ERAEE L
IRESCFEIR > LA 3 B ECK
bRFAZKE » WmFHE L N A2 & T
E o
(=) BRI R B AR 5E R BUR A E
FFRIEEE IR » PRI R R R+
(IR R T REN ] o Bl
B T AT R E R E B K > R
B RN RE B =3 B2 T AR
BlF o
(=) F—E Gk B — SR 0
(criteria) WEFFEEA[FEENEER
Mk b EA2E B (transferred
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I e C 22 & 1) B &5 18 77 G £ 903
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[& - NAHICEEI AR —HERE > HEE
HEEARBCEEEN T o BEEHTHE
(P51 » RN E BT A B (2
J7i o TRV E R AT s A - B
BNIEREEEEENC - CEEFAIEA
FEw R (creative and stimulating) o 3}
B BN A 2 E PR N R HIAl
B EHEREINEREEEART AR - SRR
HR AT A S RE B A I R R
2004 4 5 F > SB—FEE U EBH AT
G EBEMEL M DIEE R [ B SRR E
L] E o Rl SRR R SO ER GRS
BH > BRI T o EREDR > SRER A2
FTEIFIECERAE RS (DfES,2004) - H
IREH A LRI A R AR B2 PR Z R SRS - I
Sl EF % & iE 1 IR sk B E AR L2 B
(Millar, 1998) o [ sl EL I ERGIERBHERTE
IERFEEL R » W — LB TR R B R SRR
TR > AN - BERTPEIT 600 FFE] 1600 Y
FHFRAEI SR - TR D — IR ES
BEHE RS (L) Hor 2/
Aristotle £ 5+ » PRETFIE2FEH AT [H FLH 1
2 (DfES, 2004) -

0 - BRFIBRIZZET6VEET

BRAMELSR » B = KA BRI SRR ER T
HELITFRE
(—) RIBRE R - 2ERSEE RN
HEMZEMEER R E A YRR - T
FZBCER ) AN R S BT T TR 2 -
(R SRER TR A 2 28 R AR A 28 s
FBETHIZER TTEB RS > AR
BERAHF RGO EM A EE
(Assessment Reform  Group, 1999 :
Drauglis, 2003) o
(7)) EBUNEES BRI G R ER &
FIER  (HEEEE THY SR B

AIE R AR B HEREIE —HE
Fill » SRS SR R R R E
s - PRERCSEBURRIBOR - 3112
R R 38 52 B BB E
HoEEAADERETCR
(Jennings, 1992 ; Ball, 1994;
Richardson, 2002 ; Ross, 2002) o

(=) BUR RS RIS I RS EHE R E
£ IIEEERAR M TRIPES] - BT
R H SR KEE » G
Hpk BEE— (AT1) > JRED Scl >
—MALMERT » 1E 1989 - 2000 FfH]
(e T HE R TSRS » LIE
R NERZ R RAETE o K 2 BRTE
(e TS B B e iE B FAAK - 14T
Nrsar B EIEREEN TR » Mk
X2 BN — & 7 (Black &
William, 1998 ; Dearing, 1996 ; DES/
WO, 1989 ; DfES, 2004) -

(P4) 7£Sc2,Sc3 HI Scd FIRIERNZJTIH
B R e R SRR R A DK
KRR B REE LR gy 5
b TS EAERAR R | AR R

[RIE TR #2 > ZETEAHER
(s F i s e RS
EEHSGE R P EEE FR AR D
HIERAERER > BRSNS EE AT
& MR K ) 5 (Atkin, 2002 :
Drauglis, 2003 : SCAA, 1994) -

(1) [TFIEEEWmE] (ASE) FRMEIS
R AT =X ME3 TR A B R AR »
TERPARREREFEE AT ~ ZATHERLL
KRR SR T = H EIRALR - (T
BERFRENIANEETHE  AEEL
FIIF AR AR ARAS A > ST e
AREEE ~ REEAIRIEERE - (LI



kBT IEOHREHRT 73

EHk Rk A (Dale, 2001 : Donnely
& Jenkins, 2001 ; Duggan & Gott,
2002 : Harland et al., 2002) !

i - BXNEREE R
®HE

SEBBURRSIERAE TRSRERE T 1
BRI > — ELRFHE T T 25 A A B AT
Ft o ARTRHT FEELFF B HEAE (NCC, SCAA,
QCA, Ofsted) JEi%iH A Z B G REHH
aigaist - EFRESE (HMD) ek
VR RO R ¢ RS ST
FertE DUR T RS SEAi e AT - i
TRHICCER R © ANEI7 FRED ST » AT
T

—  BRRERER A

FEIEMAIFIABER | > RIS H AR
FIEFIBORE » /NS EE S E
SRFHEL B PR AL BB B 5 7 THI A RO
oo L HIME B AR B L A&
IR0 (R 2R B v B Y 0 B OK f 5E n

(Dearing, 1993 : Littledyke, 1993 ; DfEE,
1997 : Ofsted, 1995) -

Littledyke (1993) &F¥f9EERES 15 A
HREEZ 106 (AT - RE IS THE RS0
FEHIITE TR = ERIMEE ST - 1
AESAL ~ Bl BB A = {8 f& R A7
Mt o Bt FE R B BE 2 B SR B2 AR AR A Bl
i o BETFIAF AR OE AR s >
T E8 ] i 5 GO ) PR B o SR )

B/ )N E AARHERR AR CAS = A A E
FTEER - 758 —FPEEE (Key Stage2) i
IR 5B P AR SR AR T HLAK
Bt X @ b+ & (Dale, 2001 ; DfES,
2002 ; HMI, 2004 : Russell & McGuigan,

1996-2003) < 7F 2000 4 » 84% 11 k22
ASEREIURSIG DL E o 17 34%H) B AR HIjiE
FIE MR (QCA,2003a) - HAE 1997 4
LIAR » 2 LB b 2R — E AR A
EIEE » KR 50%H91553 - (HiZEHZE ffE
[&HI 2 EANFE 18% 2 ] HEf Y 34%
(QCA, 2003b) - H AR ELRLHR L3

R ES % o G B ETER
N B B SR R B R EE AL
R N EMRE 5L E RS e E aE
() BE 77 477 i B EL (Y f4 1 (DIEE, 1998a,
1998b ; HMI, 2004 ; Richardson, 2002 ;
Wellington & Osborne, 2001) - ;5Hin]gEZ
R—(EEE » BN 2 S P A SRR Al
{EH % W5 ) 7 HE fif B R B2 B (Ofsted,
2002 ; QCA, 2003a : Roberts & Thomas,
2005) o

LB E T RERARE » BISEET
DEMABEMARSE TBEENEE]

(authentic learning) - DL [&{ 2% 28 iR 3¢

& | (criterion-referenced evaluation) | fi#
BAERIRIERE B > A FHE LLRHRET
BT EER A HE O A L #L (Black,
1995 : Barber & Sebba, 1999 : Duggan &
Gott, 2002) - BEEEEENBAE L -
BN AT i8S [ — 24w
B MEEREE > AR

[ SRR B e S A B T 5 LAY A
R AEFHERF R NP B B v B [ 2
BHEEVEAHENE - A R
BTFER o ANt —2K » B BUERRIRER L R 2
AR EEERE R A - I EREENE
B % B (Dearing, 1993 : Dearing, 1996 :
Ofsted, 1995 ; SCAA, 1994) -

AR —RIRBURFE B ESHE > 20
BB ZER > BHENEGEEER
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(accountability) %2 (Daugherty, 1995 :
DIEE, 1997 ; DfES, 2002) ; BHINFEE
HEMA EREMZS B XSG > EhEE=
e R R LA FHR)iEE » B
= (Dearing, 1996 ; Lord, 2002) o
FKEFRE R IR ROt B AR EEE R »
FHAE | E R EIR S L R IEER - ZATR < E
A B TE I FEaRacsk - nIRERE(E
KEZNHEEHC 6 REAEAERE
(BT & > SRR AT R B RE A
a1 » DfEa—{H5E (Dearing, 1993 ;
DfEE, 1997 : Gipps & Murphy, 1996) -

Bennett (1991) HJHf3E 5530 35 IR0 & Hi
EISRERE > [FOE B NGRS B AR NS
DIRZEE O E - FEEESGREE 1
LK » CASEREAZE N - Harlen B2
Simon (1997, FEEM) JREHI TR/ NEESE
T BT HIRRHEEEE AT - B
BRI AR - FIHETER R
HISEER I REEIE N » R ARKRASGEH NERY
H B # 2 (Black, 1995 ; Harlen, 1996 ;
Kallen, 1995 : Osborne & Simon, 1996) -

EREBGREEFRARE - HREE
BB GRS BUE e = e A R
£ RRdEIE A —E i >
5§ = AL G AL 8 BT 54 (Chitty,
1989 ; McCulloch, 1997) - i5f#e T¥
HITEE N - (R REEE BAA I IE
b A 1 (Flude & Hammer, 1990 :
Gutherie & Pierce, 1990 ;: Lawton, 1993 ;
Morrison, 1994) o

BRET - B REEEIRE % =
B NEHIRLER B A RERED » BH
SNEHBUR BB AGSEEIR » BTSSR T Ec
XTI - ATBUT H B BRI A B B
BRI AEE - R E SR A B

135 Fr i B ER B AR A1) RE . (Harlen & Simon,
1997 : Kallen, 1995 ; Dale, 2001) -

— - BRREREERHE

A E B i SR 2 AR A2 3 1
ENR » WA R AR RIBCERE b ¢ R
BRI EBORAERE SRR B &
it > MRV TR TR AR RERE TS L B HTHY
BT (R EAER] » MfE—BRAY LB X
A AT E RS AP BT RSB AT > 25
A EZBR o A B de et - oRae s
H BPITEFABEEAG Y A £
1988 4FE( 1991 4FFL AT IFRIE 58 R BT B AR
HE— I TEMSEEGF - 1997 5 10 H 3R

[=EBEEKZAEE] (NCVQ) - Al

[ERGREE RS ] (SCAA) & > K
VL [EREERER ] (QCA) » LIAEM
BT SGERIE - [FARERa BJHIER 2
R TR TR N Sl B0 E e B
EERAIRE » ARSI » im
RERTE - RIENENEAL > SRR
= (Ball, 1994 : Daugherty, 1995 : Dearing,
1996 : Donnely & Jenkins, 2001 ; Morrison,
1994) |

E B S AR B -
e =R RS ERRY] TR - UE B
2I0 % [R0RRE] » BRTE 24 0EE

(Black, 1995 : Blin-Stoyle, 1993 ; Faggs &
Skelton, 1990) o {HEISRFIELIRIE & Ak H
%~ BRI R SFRIETE - FIETSAGEH
BB 5 B @R R I R
EENWIER » TSSERAEIERA i ik Z B
MEFFeE R (Black, 1995 ; Harlen &
Simon, 1997) o FF % 4 Bl /N A L e
REGHIRE - BT ERPI R R E
% A HERERET T AREN TR
EROF - HEEGRT EIERC LR AGEA
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fi7] (Chitty, 1992 : Osborne & Simon,
1996) o MEEFEEY a) (EAFFIE AT TS EATHY
R EEATEMS - FHEEAE - B
B TR o TR B R > TEE
W RERV BRI Rt g A% (Harlen &
Simon, 1997 ; Watts & Gilbert, 1989) - ZF
LRGP R R E T R R
R LIRS L TR &7
FN1G e - #ELUORTRHE (De Vries,
1997 : Littledyke, 1998 : Duggan & Gott,
2002) o

MEEE RIS S » HRRE
RV SN AW EREECE - — T TAT
Ed N T Gl ST S N A
— TS TR R A A NEED 2
BERATREIR - AMAI SN EBE B K
B RRHERREEEPE SN BEREE
B 52 Z& (Black, 1995 ; Millar & Osborne,
1998 : Warwick & Stephenson, 2002) o

Littledyke (1993) #ff 7% 5827 H AR BRI 2%
IERUE 1R » H B AR ) SRR AT
(FIERFR B fiAEsK - BEIS S0 T -

TEHERER T > B2 TARTEET
WERZ > HI EE B R =l
BENERC  FIERERE R SRR
FHEGRR o FEM{EESERE N ER S
Frg BB FREA AL BN > BRTTETE
WE R EBHRT A AIRE (teaching
style) - METTH B AT E B EVERFEK

(Summers & Kruger, 1994) - {R{B# EFE

#Ef5y (Ofsted) [UEATE » s/ NEHETHLELR
HE AT » AR SR TR B
TS R ¢ R T AR
LR » BRI TEH B B H AR R B
FHEM-SHIAEE  (Dearing, 1993, 1996 : De
Vries, 1997 5 Lord, 2002 ; Millar,1998 ;

Ofsted, 1995) o
TR R B R B L S )T A

—(E B ERE - EEREEESRE A D
W/ NEZRIE A e SRE ) B Ea n [ 1 1T
f o 1A - BRI — K VA T —
B RREIER TSR » SR G T
ACLVE Bh i) 20 il 26 o0 5 R E) IR & o Millar

(1998) HIMFFERETREE R » Ml oy [N
HPRIEAE BRI EE A ZRAR TR
LA RO TR B - B/ VR
IREHATRIRS B MR A EE M E 25
A0 785 B/ B AR B ECAT ECE G E A

(generalist) ~ B (specialist) si#EELf

(semi-specialist) Wg ? 15 2 FI] # (]} 15 &
¥ o

Bt BRI S T R
STHIRERE o FERE T - [FA—ER A
NN AL [F B R B mEE b > nTRE
FEAERTRE (R R S LR S B R
AR TAEE T BIFT AR R AT - B
FEEEIRRENE NG - IR R
JHBR N2 SRR ~ BUERTIEMEFEEE
FAEE - WA TR =] (Key
Stage2) A [ F[EEt—=] (KeyStage3) gt
B EE  EHMEENRE

(Stephenson, 1999) « 7£ £ [a] #9181 # 77
[ A TR AR R e Kk}
BB H A 2R FREIFR (Olson, 1998 ;
Richardson, 2002 ; Sears & Sorensen, 2000
Stephenson, 1999) o

T ET TSI ~ R T B b R — (e

[ B ] SR A PR B BRSO L L - ] 3%
IR 2RI B UK E R G E
7 B (Ofsted, 1995 : Olson, 1998 : QCA,
2003b ; Ross, 2002 : Russell & McGuigan,
1996-2003; Tomlinson, 1991) o HEAEEHHIRE}
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BCO®

BN AT B E R o 0 B E E a
RIS > AR A = o LR
HERZ A EB R - B2
HEFIHEATHAF - 24 B o JRRE
Hr R e a2 - FIERRERIR BT B A
B At % » Roberts B2 Thomas (2005)
WIRfFFEEEER - SE R B MR e RN
TER 32 R SGRARERERIRE > BRI A
A8 o

Harland 223 (1999) &%} 1993 43
1996 4025 /i B Hh 22 AE AR 2 VY S Bt
ELEATHTFEIR IR - BRI ERIE LU R 22
AEEIEI  IEE A 30 R TR
AR » AR HRFAA RS o SAS B
R ER - — R FUE BRI —(H
BLE » ABGEERE > #J—BGEB =R
b Ak A AR R o BB
BHOIFRE—EY » 2B RIaNEE B o

EICE MR LK » RS R
R EEPU PR (KS4) RIS 1D
IETAIFIRER - (A — LR - 40 : 3
MAEE % > BERREAIE o KS 4 fHE2
BiRE = » B2t gk s as
UM AR B R e R G 2 > EHNEL
(SR RIRPRERE - EBIERBUMREERS
NIEHZE IR 25 AR E b A
HARLIEE— DR » RMBGERHE
FIRIRIERERRT o M E U RR{EEEAA R B AR
Z AR R ZEREAGR - FERIEEE
Jrti 22 28 R REIRE BE B R R B GR AR - H
R » BIHIRZRE LLB B B2 BB AR B A IR
BHEAEAEGE - THEMFEE AR
f6 51 H 18 - 35 {8 i & = 7% 50 iR (DfES,
2004 ; Joyner, 1997 ; Ofsted, 1999 ;: QCA,
1998) o

TEARIERTH > FEERIEA ST

AREREREA - AT LSRR AR A
Bt - EFEZ=E (HMI, 2005) HIFFH
- HREEV BB T
v NERI R I B B B th B G D »
{HRES AR ER A NTRIELERRRE > 178
F 2@ o A DHIEREE RS R
R ERTER2 2 BRI At st B
HEAE1F % M DERIN AR ER A RS F
EVUREE o LR R SRR N AR
FEIAN A - R824 a2 REE
) % B (Harlen & Simon, 1997 ; Kallen,
1995 : Assessment Reform Group, 1999) -
[FIIE » REEBUR R R SRR IR 5
JEAT > REN T —RINREGRERIET &2 > ZATLL
SRR R EERA Y [ B Rk - KX
A A EREER B > FrE TS E
ILEFEELER - —JTHERIE AR E - b
IRHGER A SRl e [O18 > — T Ra2E AT
& BLZIRER AR N EE » DU THER
2 o RRR VAR RER H GENE R &R
& BERE T H T RIEE R - t—
A HEMHIEIEMGE - A NICIA TR »
HEFRAFEE DR » RNtz Bt
SRR RIS - NMERE [l EE
# 2] (Black, 1995 : Dearing, 1993 :
Ofsted, 1995) o b4} » 2REEETE & ERS
BRSERLE 1 P B2 R B & - 32
SEERERERE ~ FEEE AT » 1R
RAEBBHEEAT » NETFEEREER
HIiH%% (Gipps & Murphy, 1996 : Hutchison
& Schagen, 1994) » LIBUAHEL] LLE R[]
R (M - HERFE) PR
(Webbetal., 1998) » ERyEFIRRETEIZGER
T2 #H i B R & & i@ (Daugherty, 1995 ;
Dearing, 1993 : Olson, 1998 : SCAA,1994) -
e 1 22F5¢ Black Hil William Ri{i7 22
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F (1998) H:[FEFEEHIRFTE - #HHAAE ~ 1
— BT TUBRE ISR - [ERARH
HEL RN CREARGIEA T2
iR BB TR AR ¢ [EIRE
FERTERSM eI R SEMEA SRR BI(E
g te A HH B A HBERY =T T A
A

%l 18 K 2 (Cambridge University) Eid
FLA7 58 K2 (Warwick University) £ [ 2
EZETE# R | (National Union of Teachers,
NUT) FoRATETRIMTE @ fham e R
AT P S AR BB A B O
HHH - EgEE (LHEEAEE)
KEEBEN B > MR TR o BT RE
TR B e S o B SR PR AR
W& > DISLEHE NG RIS BT « 553
BB REEN AR H R RE LR ER AR
SHEEE, > AV B R E A RIS
WA TR BRI EAREE R ES R
7 (Drauglis, 2003) ©

SRR EE i S TR 0 B
A AR E R 72 SR B b % et (Faggs &
Skelton, 1990 ; Morrison, 1994 ; Olson,
1998) o fERHR ~ Bopfgbatt & =@t = A
(% TEFBSER e AR > B 285
A{E AT IR R e AR - T — B
EEMIHEMAERE - AL KR CEHF %
T N R RITE AU 2 et > AARREAERR
2 MR, BHEEER T SRS B AR R O
077 A & & (Duggan & Gott, 2002 ;
Richardson, 2002 : Warwick & Stephenson,
2002) o

fh - SR 2RBHE L

FEEME 1997 FLHATH#E EGLIE -
$e(BHLTT 34 (devolution) - FRTEBHPKTE

HOEE T EWEE (Scottish Parliament) »
B T ERELSR AL 2 A BEE A E KRR E £
HE - ff % B % & & (SEED, Scottish
Executive Education Department) ZZf5f}E2
e —EEZR S L= RaER > fEfF AR
5 B R ER % B ) B A B [ SR kB R A
BR | B P RASRE 58 ERERREO BRI - 2
(ER TS A RE DL EX S RESA I R A H IR
& o fRRRRFTA R N R B
B EHEREE > MEEHENESSEEE
M ERES RS B HRRHERSR - RIEEE
FrAEAS B AL BUR RHER S AR FH R B oK B
1 > FEERHAEH H7HER] (LEA)
X AEBEH/ NERIEEE - ALUEEH]
B AR SETECE B > B E R B
A5 B e S /) B TR L BT e 77 P e B U
(Harlen & Simon, 1997) o ¥AFRIERIZL
B LU TS > BURRHER 2Ot RIF T
TRAEIRIERA - TEK [ RRAS AR EE
E@ | (Future Skills Scotland) %A [A]f&
RAEHERE RS N ST T E 2= T - 18
A & FLE AR ~ B EARRAE o
HAE > FLERENT R ZR B B o 5
FIRI R TaR N S AERER - BURE e
T LT 3 S
fR iSRRI R/ NEEEFE R 11 50 5
B E 12 B R NE— B 0 13 BRE]
16 B fsHhEE—E AR » HERIRTHRH IR
¢k (early secondary school) 5
F] 14 5% 22 B AT Rk 14 ] S S RE ) ERA R
12 > SR E A ER R TR
BE (LEA) BEEIGE » A 2 AIHE
HERGFHEMEAE (Harlen, 1996) - fik
HE BRI N TR BT B ) I ER [ ARt R
kR F% ) & B & (SCCC, Scottish

Consultative Council on the Curriculum) Ed
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[k % B B K 38 € JJ1  (SQA, Scottish
Qualifications Authority) &5 - {HFFFEELFF
BZRRMHE Y] » Ai—EALE 1999 FAL
B [RRAS B R E B R Z RS ] (LT
Scotland, Learning and Teaching
Scotland) -~ B3 &EAF M > (A2
TR FER/ N G - TR ESEE B -

BRFS I TIESE (Scottish Executive) Fff
JBRIZEES (SEED) -~ fkt& R 27 B2
FE®@ (LT Scotland) B&HRR [5-14 BEag
R RERTE ] - (e EE B N2
BEH 5 MERZAR LT IR B PRI BCR S - R
TROLEIZ FIARARTES | - DI IRAEEATH 2
AIREIE R ESEE - I - EEELE DT
PRI o FATEAN L 2 T B e, ¢ BB
FEE - R (HaRE - g
{EERAE ~ BB E AR - K
i (EiEREE ~ BUljEEET - SEEEE)
DISGRBEBGETEAE - b T Rakisaisst -
AL ISR > A8 A B e
B~ HERZE - ARAE - MUt
LU BEABLFEEE (Harlen, 1996) o 52
BEEREMEEE 1993 FEramE iR 0 &2
HEIE s DIRERE I DUMERT - B RTE RS
2000 4 7Y & ¥ Bk & (SE/LT Scotland,
2000) o

IR AR s T RsE ~ i~ 3R
RBFZE ~ B ~ SREL ~ BOAE BLEERERE
FHEFEHEEE - HEE IR - B —1{aEa
A R R B dUREE HR T A B
BAES: R ARSI B HHEE > DL
TNsREE A A AR RIEIRE ST+ 5=
R IR T 2R » g B HREG E
A BIFHIREEFNEEE - BERHR T e AR e
FeREFER] B H & AR TS -

RS IR A B TG R N T

EHELERE BT K > WR IR -
2 -~ FERES > WETRENREET 5-14
B A e R B B A R, > R A B
B HE 1t (Malcolm & Schlapp, 1997) >
Scottish CCC T & & &2 1998 4£ 10 A &1
FERREIZ AR - HEEED N R BT
FIERERE - MTHER - HEF2W
g~ DR FIEAE HRERS - HFZ2 e T
BH{ZZ] T/F (SOEID, 1998) - {Z3THEHRIR
AL A IR ~ Bl Bt Rl
=R} MMEREAERR (ICT) Blf#ER
HEME  HEREANSEFEEZRE I
ABHSEZ2EHE> DREELEEN
(Baughan, 2004) -
BRI G R rA ) B R - TR
HEERIEHR - BER A AR E R =T
O BETTIDIEETA 7 > B4
FEHIGREETRAE ~ H6E ~ LIS EE Rk
REJE S5 — KERIT o fRAS B/ NI B ERAR
FIRtE (5-14 %R ) HELIT/SIHBEE -
#8824 (SE/LT Scotland, 2000)
(—) #EE TS H C LU ARSI g
fHF -
(=) HEFRPES AR ET O (REERTEH
FEHH > WS B B 1 BN o
(=) BEMIRFIENIEERITE - sEh it
HESRHR - FHEEEERGHAM
B%E .
(M) B5EAdE B E B TE)EE
(1) 25 BIFIBATHHENE - #E R
PRI & FEAFF R )T I TE -
(R) FEEHRIENEMREERE - ITaEte gk
B = R B
ORI B T 2 i T ) N R B ER B
78~ BRELS) ~ AW BHAE e REAR o HIERZEE
AN H RSB VIR - HReRsEHRE
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BETTIRET] o ZHRE BT ~ FRAIFE R
S B H B PR PRRRREEs - BB Y
Al ER G TROBLAG SR ] (AO, Attainment
outcomes) ~ [£7F/>1H| (Strands) -~
K [TEHIE] (Targets) o RAkAS SR ETHH
AE ~ HIERAIE RN T EfE 1w - BT EE
BEBEEETE » BEENEARNE 1M
F—EE T EES S A EERA B AR
LLRG S - SR AR BE 5-14 2 th iy TH
fE1 > MHERREBZRE R [FHiE
fE1 o BEAEHAINE » R R RN —
[EISE
5-14 A E2AEEA L #HEF 6| :
(—) sEFEIERE N O IME B0 - HY
RIPRE BRG] » R AR ny B2 25 B 22
IEENGR THEE B B AR E I
A EIF AT DB IR AR » DI B
RIEREEER : (Z) Rl ER SR
FRRTAE FOMRERBELZE 2> - B T NGB SKANAE g
STEEEZ R EEEUES: o IR
ZRWFEET AL : (=) EEREEE
I i Y > PR ERRR BRI ~ 2
2 AR LN 2B % & EE iR R
1 FUIECE (M) R EEn RS
FETEIEEE o (HEE FRZHELE 12
14 BRI 9) R &R 3 T ER BB L 0 22 5
(1) BRFSHTEARE 2R84 H LI
BN ZRERIE S A, > AR RRE SN RGEZRIR
Z¢ (Harlen, 1996 : Drauglis, 2003) -
BiaiT Bl 5-14 BRI 22 E
B > SCCCEE® (1996) /Affii [5-14 5%
e | WBERSUF - #(FER (SOED) BEHD
Hi fik BF 22 19 32 B 37 & A #1 (diagnostic
assessment materials) - A/ NEZER A DL
T RRER A BRA R I G R > AR T
5 VBB RE BT 2 2R

IR - B G B/ NGFRE AL
(PAU, Primary Assessment Unit) 21991 ~
1992 EEfT =B/ R BT - EE( 2
MRS R RTINS » A AR
BELFE HE LUENEREETT - 1994 F1E ]
() 5-14 BRERERIET R TTE > HRIRRIEERTE
ML E HI=5m B - AT 229 7A T
ERFLRTAN LR - 30 HEAE A 7S
LR PRI o BRI BRI (bt 5 AR E R
B 0 BTG — R e B P 022 7

a
51

A 15-16 5% (S3 Bl S4) S22
FIHEEEZRE > BEREALE 16 K2R
I BRITHY [RRIS PR B E IR ETHRE
# | (SGESCE, Standard Grade
Examination of Scottish Certificate of
Education) HUGEESERIFE > JHEHEY]
B 13-14 5% (S1 B2 S2) HYIREEARELR

(Curricular areas) » HGEFTESHIRIE ~ H
B S AR R B R B PRI R ) — {1
fi4H (Curricular modes) - B} 22 2232 Bl
FEH ~ tH e BERIE B ~ DUS R RGE SN B
FEM - 244K EH IR 7% SGESCE
F =R 0 BB RE AR A E B T HEE
5 Re ) B B A W F 2 (Credit
level) » EBE— 8 "% (Grade 1 and
2) BT HFEBEAEWE L ER (General
level) » 73f528 = ~ Z8PU%% (Grade 3 and
4) +HE 7 BAK B A H| R B H KR

(Foundation level) » /3B H ~ &H5/5%

(Grade Sand 6) o #EEEEEIEHET RS
& MHE EAUTE—REE mRENEF] 5eRURs » RIIP
FE A BB IS5 (Harlen, 1996 5
SCCC, 1996) -

R EEEAEZE Y (LT
Scotland) FRAEFRECS IS - — 77 T8
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5-14 B RR B A RS L E A R
—JT B NERPERE A ~ RO
S ELBANE R R EFEAM BT - 2000 4
FRISEREEE [ EwIE ] > e T
[ FRESKEIMAE | WssE » AEHR=
BEN T\ B AUE S BRI T R A e
(The Curriculum Review Group, 2004) -
ERPEEAE 2003 4 5 HiRH [ FEEARIEREHY
HEETETZE] - R PR TE)
#2003 £ 11 A{TFEETT » 1TEHEE/ METE
2004 FRCRFRF MR - RIAT R
s PR BN A B SR AR DUEEA RS —
BB - BERATRUARRE A TIRET (SQA, 2004;
Working Group on 14-19 Reform, 2004) -

MR8 b A BRRE C  ST DL A Bt
M AR RS R R NERR PR B E A A
FEE - B —REE BRI AR
ANEEREE » 55 AIEREs— (124
RS A RREE H EHE R » IR R
H IR REIRIE FISGRE W RE B BRI TE) -
Pt BAR » FrakEtry N EEERRR A
FrE RIS RANPREL - 1 BB R
TERVBHETZEEA L imrEE ~ FIE% ~ £
BIRLUS I 0 A o BURTZHE) IR B F 5
% PREIEET - Fo00 AR EE RS
o LlgE e R A€ n] LH ¥ H &
(MacCllelan, 2004 ) -

HAR > SR N B L TG
& SHEER  EEPRSEEE R
TEANTEYIES - BRI ~ Bl TEAF - S
JARREE ~ KL~ RZEY ~ Bkl & B
HE  HEHREHE K - RIEBERRER
BT ETEN S AR TR A TR R S R B A {H
AR =T OATBER » fECRAESRES SR T
BRI A S IR > FEH R
sk ~ PR EARIERETEE o LIRS R AR

FEAE R H 8 RAJREE (The Curriculum
Review Group, 2004) -

At BB BRI ER R EEIZH
BREFRRIRAE » DU H R B
AETERBERREAIENN - BEF LB S - R
NJRER] H A SR R - RIS E
AR PR SRR AT L H A S # A IR
L2, R HE BRI E 0
J7R 0 EEEE AR R E AR
& °

[E - iSRRI 2 HENEER

P N AR R R R £
{EE TSR ERERER - AU TRRER e
W ~ BERN - AREWEREAEE
IR - AT SR R AR B AR
BEYE AN HEE ¢ [NRRS B B SR R
ARIE » ) FERPEMNIEOL o ZBRASa -
N HER 4 12 S R R R HUE O
B o

— ~ 155

Fr SIS —BGERR 0 1976 £ 1L E
EHRHIELE Ruskin College 5% 227
i TR B SRR RS o LItEREE
IT—HEBRHELE - (HHRR T2 FE -
B S ARAE R IR e £ T2t et » Bra i
ERIIRER A RS R > DI R E Trg2E
e F B SR SV - (EREEEE 25
7 B L AIE R o A R
0 REETE BRI R R L
TENE ~ #HEPIER - LIBIREREHERK
HETTEFTHE RS N AR GRERE - 6
B REHEERIEN R - HEEEIE - HE
WA LU BE TR - T MRS T
HEZ MmN - HHEEK » MBSkt
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17 Al e 3G - INEEEE -

TR SRR AT LR » KT
DG o HIREE SN AR K 24
ARTEAIERTE N T RIARERIRE > TTHED I
ERLENIN S » 20 \GRRE R HATHH
MR —FEE L (Lawton, 1993 ; Summers,
1994) < IR > EAHTERAEAEHE THF A2
BT > g IR E RS TE R AR
J& o SRR FERIIRE - D
e A EEEE S SRR E S
A TS BT ERIREFrZE AR o 23T
BT 507 B BT ERR R R R FE 43 3
#8 (Black, ,1995) o FEfaL » {0 R SF
b —RINFEITH B St - EEF a2
ARG UERE RIS BIEGE - &
KRS » ZRIEAERIFTAGH TIERE -

EE B AR [HEHhrk}
BRI R EEE ] < EOREA:
PR 2R R A S E A Bt B AR TSRS
A o (HR A NN RFEACAE 73
BE > SR ARHCE Lk R R T B
&> EEfE [ =EEAERE ] (SATs -
Summative Assessments) % > B 5|
BHERE » BB S AR SRR
DU RAS B BRI R S > FrLURGS
HEEMR (Summers & Kruger, 1994) o

it (A —RAERE » BISEHEES
ARG T E SR AR SR E RO
DU R TR B RS K F 5y - #r
IR AR EE R - T2 SR AR
BARIEREE R EREATAE - T HAERFEN
2 B ETEA E B - Bl
A B HIE AR B B AR > HEHR/ N
B REREER R, 0 FTIE T N R
BRIAEIZRREA IR - BN - BEHEIRE
TR EREERIAE - SR E S

JI75 ERS R R TP R ER R B e ~ /R
BB SRR R A - o [ PR
=1 (KeyStage3) FlEHHIFIEHESERL
firtz

TREAET - BISEIEE RN B A E
i Bt AR T N R S E A
Bt o MEAEEREEIARE ~ ROt AR B AR BR
WIRRGET 7T » MEE TRERER T BUR E R LI
CSCHEE + TFERRAEAY B A B TORNS | - SRR
Rk ARERERFFYI A o HATSER
BYEEERIZEE R Il anT I
x o REHERE R SRR AR S
A TR BB

— - DEYENFEER

ERARKETRIHREE SRR ] RE

W WARSEREAAN S o

(—) BARRHRIRIE A RHE SO

H#E 1978 4 DL 2K & i B

(Information Technology ) < /N5
YA A i B (Jarvis, 1991 ; Kallen, 1995 ;
Osborne & Simon, 1996) - FEEEASEHSHY
H %7 A Ep kg B LKy SRR ~ RS
(RS » RO E T/ NERIEECE - B3
Al RERS & T W B 8258 & (Technological
literacy) - HEM A ETGEE S LR
ih o [EAERBEH] (ICT) AERE+E
FEERKNIRIEHE -

Ross (2002) #fEFl 2 &2 F RERY BF
o AR AR B N R B H R E
2 o FE BRI SRR R 2B A
AT KGR ERE = (HE/NERER I HIE R
Frim S = IRIE > (R EERRTCE B St
ARHERIRS - EmEEERA T EAA Y
EHH R REES o (EEEA(E AHIREER LU S b
25 = 5% 4F Z ) B B (Dale, 2001 ; DfES,



KA G+ LR >
APPO®

82

2002 ; Sears & Sorensen, 2000) o

BENT BB Rl =+
/NI E AR AR ESR B DUE
MR EES » RREREREE R 30
ZAIHEE NI HIAE 1996 fE T TBUG RS
G o FEEGE—RE S LR R
ERKEME TN B ~ RERAHE TR -
FIEREHER ~ FIEEATERE LS ~ B
BITFEANE ~ HERBARAR (EXY)
A2 AV - TRERNSFZg) » DK
B HEAE TERERER] (QCA) H
[HERERERR] (Ofsted) ZfUFK » BFH—
HEEES - 3% M Millar BL Osborne
(1998) FEIHEFHY » FEAAAIES TRz
R EETTIA]

(1) SBRE 16 B/ NEFIRHEZEE ELL
s B R — e BB R 2 S AT
471% °

(2) fEERVU-EREER » BHEZRIERRG L
AR B R ) E RS R
BLEZE N ARSI > SRR DL
6 B o {58 = 1 B SRS S il Al
% °

(3) FIEERRELZEHNHER BT
AR - BAE - FTE SRS L ZE
FEFHRFEEF RILE » DA
I ARE R 2 AR LR R - 2
LE IR AT W 2 18 0 RE T -
B DR SRERT T I HREERR
THEYI IR -

(4) FRRER) 2IRLZEFEMW ~ G - ERN
BZARER ik BT - B
ELHIGRE F ] — S B [32RE
PEZE ] (Explanatory stories) 2
HAERRRE A - AL - BRI —
LeRl 2 gh b EE SRR AEE AR

FHREN o

(5) SBIRIEERE K rb R R T E
TTHTFE - ZRESANALIS H BT 2 RS HY
Tt Fe thn USSR I P AR R
AR DUNGRER A R B R
SREE ©

(6) FIEEERIEREA —LL AR
REFEAZS > 52 e
N B AR OB S s H Al
AR IT SER TG, -

(7) FIEZAEIESBIAEN 2 B iR A
B REA R IBER TR LR 5
TR o M AR R D
A o R ESE Y PR ok DL B
HEATIHZRERGT » DI 224 B 22
A B T T A = R SR TR R R B
i > WIS HRMRERSE 7 bk L AT
GEE (YRR R BB o

(8) clUiEH E B2 4 B2 O W FF & T
X DB EETE RS A T Y&
RES] - BEMREAGR R AR, - AR
FEAMEN R - DU S A SRR
& (JBER) HYRIGRELTHEEE -

(9) BT » BT SRR ER L
R BRI R K - A
TRRANCS ZEaARIbTaE S Z AN
REIE VIR R Lot B o ESRRHE
FHEERE DU R R TR — R
XKoo FESIAG —MW [ Rk HAR ] -
[EEREAERTERRLEE | o - HER
IEEEARHEA SRR - TR T
MR e —i854 - WL AT FERRE AT
(OSSN

(10) e ~ RIATTHE » BUFFEEREUT
BUEHE - EREHIEN - #ERH
REVER— LB - HETTHIRER)
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FHRBE F# )T ENEE - R

18 LE BIHT 0 B B e s LT B

Frigss R DUR 2 N — P HE

BURRIZ% o fERET B EE

e B > BB EHERERIE L

KRB R A BRI E N R -

[EREERE )R] (QCA) FridErT
HUASERTRITE - DL T RS g3 TSR]
2 3R B 1Y J7 m (DIEE/QCA, 1999 ;
Drauglis, 2003) 2001 4 5 H:#F
(QCA) Zit 2EHABFMIAEERT]
(NFER) - DIEA= B SRR & a2
MEERT-E > [FEEE 1989 £ 2003 F.2
[EEAEHEE TERIBTTE o 5 R FEHERE R EY]
T (EAEERN - AEEEEEE) DINA
EhiEE I R E iR 2 I EE - A
B FER TR 2 B B S BB RAARE LU
H—FIHEBEMEEE - HA—J71H > /A
SEEWMBEHDPRENEHEE
(managerialibity ) ~ [&f&F ~ H B HEE
MAEETHIRFFE LRI TRRIAD - SR 71H -
SRl UEEraa i T O I S ]
RIfgbe— BRIl g B T IE S =4
A FTEEATHIR T AL - BEERERE
I EHALFAIEA S FrE AR AR (M
A—EMEEIERESIHERR) o BAER
—FE R EEMESGEYITH DR Y
AEPIE » BE RN ARRA S MR
TR REEGETE o 22 DIH 2 1T
FIAEE » BRIEMLIBA E G Rl CEREEA4E
IR TRREAEVIRE) -
BE BRI > DIPFEE AT B

IR EESS T BE R RS - 1 B — ERHEE TR
T ftiET8: - Dale (2001) BIfEH HAT)
SKEE T % MBS - TEARZKRIEET
B SRR AR L S

(1) BTSSR e R L R AUER
ER L RANEE °
(2) HPIER L (areas) HYZERET
2 e E AR —K
(3) B> [ ERRERIIRIRIEE T | 2
o AT & R R &
(Goldsworthy, Watson, & Wood-
Robinson, 2001)
(4) SRR RER S LA B ?
(5) 20 n] 3R 368 250 O 31 5% %) e e R
i 2
WA R TRt N e
FRAERGREIT L EHE » RETERE
R A R TR E (literacy) B
H737#%& (numeracy) - DUE &R EIHE
BT BRI RIEE T AT ) [
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The Mathematics Education in the Real Life
Context:Linking between Theory and Practice

Huang Hsin-Mei

Abstract

The aim of this paper is to propose an illustration for linking between theory and practice in
mathematics education based on the goal of the First-Ninth Grades Curriculum Alignment-
mathematics field. Moreover, the perspectives of student-centered approach in mathematics
learning, and issues of experiencing the application of mathematics in daily life, and how to teaching
students abstract mathematical knowledge were discussed by addressing theoretical framework of
Realistic Mathematics Education which has been developed through long term empirical research in
Netherlands. For the purpose of developing students’ progressive mathematization and
mathematics abilities needed in daily life, teachers have the responsibility for providing materials
embedded with concrete mathematical objectives and contexts, and combined the practice of
computation skills with higher level mathematical thinking. In addition to some suggestions
provided for meaningful computation and examples of producing practising for computational

fluency and enhancing number sense are discussed.

Keywords: real life context, realistic mathematics education, computational fluency, productive

practicing
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The Study of Elementary Students’ Science
Process Skills

Jui-Chen Hsieh

Abstract

The study employed the Test of Science Process Skills (TSPS) to determine the science process
skills of fourth and sixth grade students in Hsinchu County , Taiwan. The results showed that the
fourth and sixth grade students’ TSPS scores exhibited significant correlations in students’ grade
and parents’ occupation, the schoolgirls were great than the schoolboys in the performance of
TSPS scores, then students of different type elementary school weren’ t the same in performance
of TSPS scores. In general, the elementary students’ characteristics affected the performance of
TSPS scores.

Keywords: science process skills, elementary students’ characteristics
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The Study of Computer Integrated Instruction
and Social Constructivism Applied to
Elementary Science Teaching

Tsui-Hua Tai  Ching-Yi Chang

Abstract

The study was an action research to investigate the computer integrated instruction, the nature
of science and social constructivism in the elementary science classroom. The purpose was to
develop the models and strategies of computer integrated instruction in science class to accord with
elementary teacher’ s computer literacy. The findings are as followed. 1. The computer integrated
instruction was used as an auxiliary instrument in teaching progress and the interactions of teacher
and students were respected. 2. The group discussions were useful in the ideas of communication
reflection and negotiation about social constructivism. 3. The students could construct the topic

concept deeply by the help of computer integrated instruction and social constructivism.
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Content Analysis of Articles in Four Science
Education Journals in SSCI from 2000 to 2004

Hui-Jung Chen Yi-Ju Lin Mei-Hung Chiu

Abstract

Content analysis of 934 articles published in four major science education journals were
conducted. The contents analyzed in this paper were research topics, types of research, data
collection and data analysis methods, and participants in the studies. The results revealed that the
research topics were centered on conceptual learning. The majority of the studies were empirical,
focusing mainly on case studies. With respect to the data collection, the single method was used
slightly more frequently than the multiple methods, in which tests and questionnaires dominated.
Until 2004, there was an increasing tendency for multiple data collection (about 50%) and analysis
(about 33%) were shown. In data analysis, the use of a single method exceeds that of the multiple
methods, and the quantitative methods involving both t-test and ANOVA are most widely used. The
major participants in the studies were students, especially the secondary school students. However,
the numbers of the public and others as the subjects were increasing. Finally, it is noted that the four
journals analyzed have their own characteristics. The emphasis of the research topics of IJSE and
SE was on conceptual learning. In terms of methodology, RISE used less quantitative methods and

more descriptive statistics than others.
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* Bl
FIEEEE BRI AR AN R » IRR
2 K B8 BB o 58 B & (National
Association of Research in Science Teaching,
NARST) WJERHEET » 28 BH4E 1980 4
R 400 A - F 1999 5 NE] 1700 A > 1£
2002 FFEPUH f1k » f2EAERFE 1500 AZ2
He Hh B g B 26% (REE -

2002 : Treagust, 2000) o %f &l 2 £ B 1M
B AUt E R BRI TS A E RS
%% 5] & Fl E (Social Science Citation
Index, SSCI) &> & PY # £ Journal of
(JRST) ~

~ International

falk

1]

Research in Science Teaching
Education (SE)
of Science Education (IJSE)
Research in Science Education (RISE) o
SSCI ERIZ&EEANFFEAT (Institute for
Scientific Information, ISI) FifRErIHATIS]
N # &5 (Journal Citation Reports, JCR)
H HRIE R ERHE < 2004 4 SSCI
ek 1 1805 fl B sZ 8 BT (&
HEER > 2005)  HHEBRHERMNE =

Science

Journal

KE: B E XHE I (education and
B F o H
CREIRAE
(special education) o f}E:¥ & KEHPUfE &
FHEFEEH T A EE R E 78R
Hrp JRST 2 2000-2003 F-7R 52 28558
(impact factor) £% 0.935 » 1F SSCI #HEHH
RIZTFIEIHEA R 14 (IR EIEEHEY)
i BAZFEE FEIER GERZE 1)
SE R EREE 0884 FIHEH
14.5 ; 1JSE R824 8 8 5 0.543 R HES
£ 36.3; [ RISE &/ 2002 FE#UEEE
SSCI HAFI > AR EE8EEE » &
ERTEM 2 F - EtE 2004 FH eSS
B> 552002 K 2003 45| HEZATI RERR
PIZFRIRERE - B—J71H > HIFR 2004 4
(s EHERL > ISTTHETEEE] 2005 42 6 H A
A RIEIASCE AT — B AR IES
RISE W22 58] » FrLIRA% RISE A%
1 o AR3CHk3E 2000-2004 A7 |1 Y e HH ]
RIS > RIS TEERE ~ W
A~ BEHREE ~ BRI ~ il TR
FEARAAT - DL T sl AR E0E rE
HIB e, -

educational research)

(educational psychology)

F 1 PUfEBBERIEHATIR 2000-2004 H4F SSCI #HE4RME (5] H Journal Citation Reports)

Journal(ISSN) Year Rank Total Cites Impact Factor  Cited Half-life
JRST 2000 12 1025 0.992 8.0
(0022-4308) 2001 23 926 0.664 8.0
2002 11 1105 0.990 8.7
2003 10 1199 1.094 9.1
average 14 1063.8 0.935 8.5
SE 2000 16 728 0.918 8.4
(0036-8326) 2001 15 673 0.840 8.1
2002 13 604 0.900 7.9
2003 14 900 0.877 9.0
average 14.5 726.3 0.884 8.4
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K1 PUREBIEEREECH TGS 2000-2004 57 SSCIHEXIREL (51 H Journal Citation Reports) (##)

Journal(ISSN) Year Rank Total Cites Impact Factor  Cited Half-life
IJSE 2000 25 475 0.705 5.7
(0950-0693) 2001 38 430 0.476 5.9
2002 50 481 0.416 7.0
2003 32 666 0.574 59
average 36.3 513.0 0.543 6.1

EEIFE 5] 8 Journal Citation Reports o

S 8 wb 119771 = =0 RN v =

FefE -

— ~ VOFEHATIRIRRZE LR ~ o FE0EsY - BH
Wi ~ BEVIMITER ~ RS E R -
1 2000-2004 £ {1 EEASESAAN ] 2

T BRI ERE ~ TR ~ BRI
5~ BRUMTTTIE ~ REGAE RS 1E
2000-2004 I BIEEZAAN ] 2

Al ~ 18RSI CIRER

WA ZAIFIEEE BE TR AR
HETIHAE T > EothimfE ~ #EEF
13 ~ BATIER R BRE A HE - & e e
mfE b HEEHEHRTESTE 140 Horton,
McConney, Woods, Barry, Krout 11, and Doyle

(1993) - gHERRIEETIFEER ~
%~ SMERUE ~ WIERUE T HIEREET » 1EHT
2 L HEHE JRST > fEF[] [ > Horton
faafi 1985-1989 TN » {Hi2 HAMEGEHL
T HH =% (volume) HiF| (B$F 22~
2426 =%)  GWAIEEHEERSCEE -
HEBE RIS ER ~ HFUEEET > 61
a0 : Tsai (2005) - {fERATERE L - BHE =
fyHAF) JRST ~ SE~1JSE » fEBFf > &
1998 %1 2002 Ef Horton (1993) [F]f% A4
A RLE MR 7RIS R4
#1201 White (2001) » 73 B2 ZER TR 52

8 NSRRI RIS ERR - fthAYFEn]
TIRRER A RE TR A
arl HERASAZR » ZRI3HT 1966-1995 £E L [T
AL > 55 AR o R Bl T R B )
JRST~SE~ISE~RISE: 4+ ®I &
1975-1995 £ & A8 L - RASHIFEREA -
SRR B~ BORHIER T3 ~ BAb R
J70 B9~ Xl XERE - M2H
B Z D fEBRLE > MbAEE &I
—EAE 1975 ~ 1985 ~ 1995 =@ » 77
BIE S 1] FERIERET -

e EATFERTREAT » EIOEEMIEE
@ | > White (2001) 7347} 52 505 B
B {5 WA B R R A
ERIC BfHE » 55 —iHRR T2 F - 7
B LB V) - fEER - BER - HIEEER
BERRLER » 25 —HHRRRE T E BB RAE ©
IS RIHIAS 2 1966-1995 = +4E[] » FiE
ARSI 73 P RHH - RSN ~ FrE R
W 5~ REEEEER o K RraiE gy
e AL ~ SRS ~ TERITRRE - 5
TR R T AR R 15 - FFRY
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‘e E S - SRR R Ak - (B IISE
HIFRER o iR 7 ER B M a2
EIEE o N Tsai (2005) HIFRENS T 55
FE77a0 0 SRR RS  BARETR
P~ TR MEEm SC (position paper) ~ &g
PE ~ (o] BE R H Al Hoop M S E
1998-2002 4E » {5k 28 » IS 86.8% o
i Horton (1993) Hij # H{ Campbell and
Stanley (1966) )73 #7720 72 Bl E K
8 RTERRITINE - ERIUS - EERH
Feik ~ FHRRATERTT ~ FREITUE ~ R
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25% 5 f% 16% > AHER TR FEH 17% %
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ek ~ FREITIRE N ARSI TS BHE
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2 ARDE
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FUEHAE — » — QUL F{ERE X L
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3 LU » SCERAHUTTH
IR EM LI TSR R - (EAIRRRE

RS 3 I mES G - Bt
9345 » BRE2 -

2 PUREREEREBOU IR 2000-2004 £E58 Ram B H AT (%)

JRST SE IJSE RISE total
2000 53 34 67 28 182
2001 50 34 70 26 180
2002 46 37 71 30 184
2003 48 38 71 21 178
2004 47 48 91 25 211
Total 244 191 370 129 934
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(143) o
2-3. A &1t v H & &1t 77 7 &
(243) o
2-4. =FETTEEHMER (142+3) o

(R) &AL A
fR #& Whitley (2001) k& #& i [l
(1992) HIEZ > REALDHTTTED
T TR T SetERmia T - HrhASORHER
Meat R =8 > 2Rl
L pliAfat - LR B A SRR
B it A i B S BEHK S T AL
[ > Wiz AEEmhk - HEEEHEEE - 6

AN - L e B e R A A S B A
Rz -
2. HEERAET ¢ BR T i B AT T Y
J& » SREE ARG RIS -
2-1. T i€ : B4 t-test ~ Z-test o
2-2. KF7%Es (y2 Bk chi square test)
2-3. BELET  (analysis of variance B
ANOVA)
2-4, HAFE/347  (analysis of covariance
8 ANCOVA)
2-5.1HFE (correlation) : ‘&¥E Pearson's
correlation  coefficient ~ Spearman
rank order correlation coefficient ~ {5
fHREE (partial correlation) ~ E3534H
6 (part correlation) o
2-6. [RNZ43H87 (factor analysis)
2-7. EER T (regression) : EIER
B3 ES (simple regression) ~ %JT
i g% (multiple regression) ~ JE 3
14357 (nonlinear regression )
2-8. E51&3 K7 (path analysis)
2-9. Z i TES ELE /37 (multivariate
analysis of variance 5, MANOVA )
2-10.% % TE L% B /3 A7 (multivariate

analysis of  covariance £
MANCOVA)
2-11.45 K8 77 #2#2 20 (structural equation

modeling 1% SEM) -~ HLM
(hierarchical linear model) ~ GLM
(general linear model )
2-12.48 £ B 47 31 % B (nonparametric
statistical test) ) : EFGER 0] — A
A % By (Wilcoxon two-sample
test) ~ Z-HEFE U FEg (Mann-
Whitney U test) ~ 5% 7o Q HEaik
(Cochran Q test) ~ mo-F —FGEEA
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T-EHEREEE N (Kruskal-Wallis
one-way analysis of variance by
ranks) ~ #fEH & T KT EE]
347 (Friedman two-way analysis of
variance by ranks) o

2-13.EHAh : &5 residualized gain scores
=0

(&) =il&

ERE T RE  — R V)
Bh(k-8) ~ FHER(9-12) f RE2 + — 2 Hh - &
TEERAT R ATH - =2 > M RUSEE - B
FERFRZ ~ R - 32 RNt~ — %
KR HoAth o RER N - B4E 7T BOR R E
# ~ MK (principles) ~ {5522 ~ FIE2HE
oK~ R ER TR —RASAIEE
AR~ 28 - RKEET - T HARME ]
BRI 5T o

ABFEI TS BERIRT » oo S B
1T o BB—PE B PUFEHATI b - X R R i AL
10 fRXCE > HET 40 5% - HIASHIFE =005t
BRI T » FHZERG R » STERRGRA
[FlBR » BT B T > DU R
ik o B8 _PEBIHIEN 40 fROCE 0 [FIRFHETT
IR —EUEES] 80.3% o

B2 - tRITHEREE5T5m

— XEX&E

# 3 2000-2004 3T EREME (%)

NEFRETTH o F AR EREES - 1]
S SR R R FEREEL > BR T 2002 4
P BAEMERFIE 25% ¢« HAUBRIEESE
FHERch BRI ERPTER ~ K S ARAE RIS - #E
Ff 10-14%/ch « TR ~ 5RE ~ 78 - &
e S EPERIEEN, 5-10%  BFFEm DRI
&0 AIEIRIEREE - BERE - 5877
& 1ES%LLT (F5RZ3) ° Tsai (2005)
RSB EAE 1998 F£2] 2002 4 3F
RS - AR AR 1/3 TR
F 1/5 o AR 2002 FHI S ERE 2
1/5 » Ni\1E 2000-2004 Y EAMES » Y
KKIMEFFAE 1/4 fei5 o 45 LIRS ER AR
EHIA T ERZMRL A o Tsai s RBEIE
BE ~ B EEERIE R FTAT & E A
% o RXEHATE RS E AL A 2 Y
& > 2 EHE EWR - A RARNRERA
o A AR JRST ~ 1JSE
SE ~ K RISE » 1] Tsai I/ A =3 517
AT TR Tsai(2005) A [F] - ]
an o s TEEARES N ] 1 T 2EmEni
BRE] [HER ]  BEERPR [HEREE] B
MRMEREE + 0 PCK I 7 s
MEMERE L SE2E T [HEmite
o3 | (Conceptual change in teachers)
EE TRIERF] - R |’
IR As Rt A KAH ] o

2000 2001 2002 2003 2004 total
123 -
1-1. 8582 25.3 25.6 22.8 28.1 25.7 25.5
1-2 B =R TR 14.3 9.4 7.6 9.6 10.0 10.2
1-3.FEIEAEHE 0.0 1.1 1.1 3.9 4.8 2.2
1-4 ZRH1EFE 4.9 2.8 3.3 4.5 2.9 3.6
INEH(EEE) 44.5 38.9 34.8 46.1 433 41.5

BRAR - e E B TR -
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GO
%3 2000-2004 37 E LA (%) (FE)
2000 2001 2002 2003 2004 total

2H05

2-1/NE3(K-8) 2.7 1.1 22 1.1 2.9 2.0

2-2.71E4 (9-12) 2.7 3.3 3.8 0.0 3.3 2.7

2-3.KE 22 1.1 1.1 1.7 1.0 1.4

INEF(HER) 7.7 5.6 7.1 2.8 7.1 6.1
3.EERLE 1.1 3.9 22 45 0.5 2.4
4 31 7.1 7.8 9.2 9.0 3.8 7.3
6.HIELE

6-1 15w 5.5 3.9 8.2 5.1 3.3 5.1

6-2. L5 7.1 10.0 12.5 9.6 9.5 9.7

INEH(EEEEE) 12.6 13.9 20.7 14.6 12.9 14.9
7. R IR 6.0 8.3 8.7 45 6.2 6.7
8.5k ~ #h&r R MR 4.4 11.7 49 3.4 52 5.9
9. Fil £ o B o] BT £ 13.7 8.3 12.0 14.6 19.0 13.7
105587715 2.7 1.7 0.5 0.6 1.9 1.5
st 100.0 100.0 100.0 100.0 100.0 100.0

BRI - HTEE B TR -

A FHITIRE - S EATRER F/ENS
ERR > 4 USE K SE f & E S+
P 3 38.1%K0 27.2% » HX Rt e s B
EAHTEL 5 {5 18.1%)% 18.8% : JRST R HILL
MEREERT 15 16.3% » HAEH RN
THIEEE 5 4L 14.3% ; RISE HILIEIERE
R » &14517.8% % 17.1% < th4}

x4 PUREIITIRSCE LA (CRBU%)

EFEZNYRZ - JRST {32t ~ #& ~ M5
Rk jei FIT AL EE BT 3 2 T At = 0 B - A5
12.7% : JRST HUEZEARA N AR S
FABHIF] ¢ iy JRST WM 5235 Frdd L i
{Ef> 1ISE : RISE {5 Lol v > H A 14
T o LISE K SE HERTERH RIME > HA i
JAT) (GERZE 4)

o

JRST RISE SE 1JSE
1238
1-1. 145822 29 (11.9) 16 (12.4) 52(27.2) 141(38.1)
12 H MRS S HIE2HE 35(14.3) 13 (10.1) 17(8.9) 30(8.1)
1-3. JEIF 8(3.3) 1(0.8) 9(4.7) 3(0.8)
1-4. Z3HESFE 6 (2.5) 7(5.4) 5(2.6) 16(4.3)
INEF(EREE 74(32.0%) 37(28.7%) 83(43.4%) 190(51.3%)

BEAG - e E B TR -
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F4  YEIIFIN R ERET (RER%) ()
JRST RISE SE IJSE
2H5
2-1./VEH(K-8) 7(2.9) 9 (7.0) 2(1.0) 1(0.3)
2-2.71E% (9-12) 6 (2.5) 11 (8.5) 4(2.1) 4(1.1)
2-3.KER 8(3.3) 2(1.6) 3(1.6) 0(0.0)
INET(HE) 21(8.7) 22(17.1) 9(4.8) 5(1.3)
3.EERE 11 (4.5) 8(6.2) 0(0.0) 3(0.8)
4572 16 (6.6) 10 (7.8) 17(8.9) 25(6.8)
6.HIERE
6-1 8% i 15 (6.1) 7(5.4) 9(4.7) 17(4.6)
6-2.7E5% 25(10.2) 16 (12.4) 19(9.9) 31(8.4)
INEHETEESE) 40(16.3) 23(17.8) 28(14.6) 48(13.0)
7. B 25(10.2) 17 (13.2) 4(2.1) 17(4.6)
8.1k ~ & RMERIGEE 31 (12.7) 4(3.1) 12(6.3) 8(2.2)
9 Fi B2 o Bl fo] B 7 £ 21 (8.6) 4(3.1) 36(18.8) 67(18.1)
105758 714 1(0.4) 4(3.1) 2(1.0) 7(1.9)
st 244 (100) 129 (100) 191(100) 370(100)
BRI : 5eE B TEE
— . EaEE 1K - (845 72.8% - (HEARHAHgERE—8

N EERLR AERG LI E B S
+ o RAEHMEREELLZS » BEI A K 5
84.5% (FERLFR 5) o PUREHATI 3 HIZKE »
JRST ~ RISE ~ USE {18 M #F 78 1 Lb 451
85.3-89.8% ] » T SE B {814 I 5% Lt 151 ¢

#* 5 2000-2004 I EFAARET (KB %)

o BRI AR RV HEIE - B
41 » RISE 4% 2000 £ 30 45 1 JI] » BEALRGS
B EEREES ERAT T A TREN: - A
ZRIFEEMETIE - NI B — R B —
FETEREES - HLENIRE AR
o QEFRMBUN GEREK6) o

2000 2001 2002 2003 2004 total
BT 156(85.7)  145(80.6)  149(81.0)  158(88.8)  181(86.2)  789(84.5)
2IEEEEN T 26(14.3) 35(19.4) 35(19.0) 20(11.2) 29(13.8)  145(15.5)
st 182(100)  180(100)  184(100)  178(100)  210(100)  934(100)
BRAIR « e B TR o
6 PYREHAFIRY SCEEEHMET (KRB %)

JRST RISE SE IJSE

BT 219 (89.8) 110 (85.3) 139(72.8) 321(86.8)
2IEEEMENT TR 25(10.2) 19 (14.7) 52(27.2) 49(13.2)
st 244 (100) 129 (100) 139(100) 370(100)

BEAG - e E B TR -
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= - BEARIBAEMET

i St » BRI E R AL R H
% R o JIIAHRISE SR
B E VAT U - BEREARE 0 L
7T E B > {5 52.4% » HURH
EEIE R SEE BRI 0 A 21.4% K
11.6% (FERZFET) -

& — 75 T ° Horton (1993) & £
1985 ~ 1987 ~ 1989 4 (B B B 14 fff 72 &% 15
25% ~ 31% ~ 16% » $K 1f A Bff 78 A % 4
2000-2004 FHE A B E B FEFE o 1]
REJEL A2 Horton ¥ B FEa ML FLHYE 255
ARSI FEE A > Horton 3255 B B Ba T

# 7 2000-2004 FEEEMIERRAET (%)

Feieis el BEta IR B PR s E e
MAHTFEIRER Whitley (2001) - FERSEE
BarERt e AT AR AR L =X - &
FERERAHEUERA ~ BEtksECAR ~ Bt ik
BE o ARBILIR A mE LAFERIRIBOCE -
AR SCEIT G IR - R AR
WGt REEFRFmRE L =GR » THEZ
FERGERUA K FETR IR R - —imS
cim B RER A - BRI RER TS & (R
PR R BHAB SR - AU TR A EEZ
A ¢ RGN TTH » —RATFEE
BYLBEHEERPERRE - B0 B RER
H > BUDFTRHER SR - A IREA R
A ©

2000 2001 2002 2003 2004 total
BT EFER LT 10.3 5.5 6.0 12.0 7.8 8.4
2.5 E BT TT 0.0 0.0 0.0 0.0 0.0 0.0
3EEEREE 9.7 4.8 16.8 13.3 12.8 11.6
A4 FH BT SE 5.8 3.4 3.4 4.4 5.6 4.6
5. AT 20.6 20.0 19.5 27.2 19.6 21.4
6.1 TENISE 3.9 2.1 0.7 0.6 1.1 1.7
R EESiE 49.7 64.1 53.7 42.4 53.1 52.4
was 100.0 100.0 100.0 100.0 100.0 100.0

BRI - HTEE B TR -

FERTFEREIY E o SSHTI3RIZEE » LISE
BLEA =T - 2 =0 TRz
HEE—4  FHEEFEREER AL > 2R
IUSE HIZMEZEMFEAL 45.5% » {RFAH A ]
T > AR FERRGE =R - R HAb

T - FESMERERRIE - RISE fEEERITTE

& (GEERE - iTERENEERE) (2

fili 7.4% » EEFHAI T 20% /24 - i

EZEH5E ~ 1TEIFE R RE = > H A T
(FERES) -

#* 8 PUREHITIRIE B s i it (RBEL%)

JRST RISE SE IJSE
LATE RS 19 (8.7) 2(1.9) 13(9.4) 32(10.0)
2B E RIS 0(0) 0(0) 0(0) 0(0.0)
3EEFEREHIE 31(14.2) 7 (6.5) 16(11.5) 37(11.5)
4. tHBATEA SR 13 (5.9) 5(4.7) 7(5.0) 113.4)
5. AT 35 (16.0) 21 (19.6) 18(12.9) 94(29.3)
6.4 TEIHA ST 3(1.4) 5(4.7) 4(2.9) 1(0.3)
REERTIE 118 (53.9) 67 (62.6) 81(58.3) 146(45.5 )

BRAR - e E B TR -
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g - ERINESTN

BRI TT 5 BREACE - LIEE - [
B~ R REIS ST - =7 AR
TR\ > =770 » XD
% > (FEHEERI =AU - EHAE RIS TR
VMBS RS 0 45 13.9% (GERE9) -
White (2001) 25 > B 1975 | 1995
F 0 SR BB R ERETES - 82.4%
NREE]39.4% (GERK ) o KWTFEHEN -

# 9 2000-2004 FEFRHAEE ST AR (%)

£ 2000 4 > GRE K RIE CAS FREEIE] =1k
ik o TAE 2000 £ 2004 - EJHEBAERF L L
1 » 3FEAK o HAF > White (2001) F2f
B BB A I N REEs > 7E 1975 5|
1995 4Ef » FEH 2.8% FFHE] 29.1% » #
F2H 13.9% EFHE] 21.7% © ARAHFEEEHR - 18
2000 FEF(] 2004 F 2 [E] » B S IEARERAERE
—RELLH > SRR =R K o At o PURE
HAFIRE I R 77 X E AR LG R A4S

Mg E (FERE10) -

2000 2001 2002 2003 2004 total
1. EKEE s 31.3 22.0 31.5 30.5 28.6 28.8
2. 28.1 30.6 33.5 28.1 31.9 30.4
3.8 23.4 26.3 19.1 22.1 20.1 22.1
JNEF 82.7 78.8 84.0 80.7 80.5 81.3
4-1 f& 1 1.1 1.6 0.4 0.4 1.5 1.0
4-2 {4 [ 2.2 1.2 1.2 1.4 1.5 1.5
4-3. & 0.7 0.8 0.4 1.4 1.2 0.9
4-4 FHEESCH 11.9 15.7 13.2 15.4 13.4 13.9
4-5 HAth 1.4 2.0 0.8 0.7 1.8 1.4
JNEF 17.3 21.2 16.0 19.3 19.5 18.7
fazt 100.0 100.0 100.0 100.0 100.0 100.0
BRI - 7 BT -
10 PUREHIFIRYE BHSCER /7 =ET (RBUK %)

JRST RISE SE IJSE
13K S 121 (28.3) 53 (24.7) 66(25.9) 165(32.5)
2.8 120 (28.1 56 (26.0) 85(33.3) 166(32.7)
3.8 103 (24.1) 55(25.6) 60(23.5) 92(18.1)
/N3 344(80.5) 164(76.3) 211(82.7) 423(83.3)
4-1 f&r 1 1(0.2) 5(2.3) 2(0.8) 6(1.2)
4-2 {48 6 (1.4) 1 (0.5) 5(2.0) 9(1.8)
4-3. R E 6 (1.4 1(0.5) 0(0) 6(1.2)
4-4 FRRE~C 1 61 (14.3) 36 (16.7) 36(14.1) 62(12.2)
4-5 H A 9(2.1) 8(3.7) 1(0.4) 1(0.2)
N 83(19.4) 51(23.7) 44(17.3) 84(16.6)

BRAR - e E B TR -
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F 11 1975-1995 FHFHLERTTAMET (%) (#RIF White(200)E FHR )

% 1975 1985 1995 total
LR RTE 82.4 70.9 39.4 59.7
2183 2.8 11.9 29.1 17.3
3.5 13.9 9.9 21.7 16.0
Tt 99.1 92.7 90.1 93.1
4. Hf 0.9 7.3 9.9 6.9
fEEt 100.0 100.0 100.0 100.0

BRIAR - it5eE BT -

HFART =YET T AT E Bl - RIS FHEEES > DIBERR IR % » Al R 1
B =IH - BEE D0 - BRECE - HREEMNEERDEESREEES b
I 2RISR TG ZE A& > | 26% (FERZK 12) -
2000 EPYRRCE] 2004 £ EFFEIFLRL » ZFEE

%% 12 2000-2004 £ & RHILER i zUitET (%)

2000 2001 2002 2003 2004 total
1.3 E B B 279 23.5 26.4 27.8 243 26.0
2.BE#% 16.9 18.4 18.8 13.9 16.8 16.9
3. 13.0 14.7 9.7 9.5 9.8 11.2
INEH(E—B R TTE) 57.8 56.6 54.9 51.3 50.9 54.1
1+2 14.9 8.1 18.8 14.6 20.8 15.7
1+3 2.6 3.7 3.5 7.6 5.2 4.6
2+3 14.9 25.7 18.1 18.4 19.1 19.1
1+2+3 9.7 59 4.9 8.2 4.0 6.5
N EFEBERREE ) 42.2 43.4 45.1 48.7 49.1 45.9
FEZT 100.0 100.0 100.0 100.0 100.0 100.0

BRAR - e E B TR -

BRI T ST IR E USE  LUaA & B [ 8 AT A5 Lo Bl B = 3
JRST ~ RISE J SE fBEERHNEE 75T 28.5% > HXHIfBHEEX - BB R > JRST
G FLRL » 17 1ISE WS S —LE » SZEI7SAL (FEREZ13) -

# 13 REHIE R T A E (KRB %)

JRST RISE SE 1SE
LSS 65 (29.4) 22(21.2) 26(18.8) 86(28.5)
2.iE% 22 (10.0) 17 (16.3) 25(18.1) 65(21.5)
3. 4552 26 (11.8) 14 (13.5) 17(12.3) 29(9.6)
BRI ) 113(51.2) 53(51) 68(49.3) 180(59.6%)
1+2 29 (13.1) 13 (12.5) 25(18.1%) 53(17.5)
143 8 (3.6) 5(4.8) 7(5.1) 15(5.0)
243 53 (24.0) 24 (23.1) 32(23.2) 37(12.3)
14243 18 (8.1) 9 (8.7) 6(4.3) 17(5.6%)
e S TEEFIE S E) 108(48.8) 51(49) 70(50.7) 122(40.4 )
E=T 221 (100) 104 (100) 138(100) 302(100)

BRGE - i sEE B TR -
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h - BRDHAI

BRI - BREAE - (B
MY 75.2% » & B 2 /T
J31£24.9% - ESEERIE - 20T
JTE LB HZE ETHREESS - 2000 £

# 14 2000-2004 FEZ R T A RE (%)

22.4%% 2004 £ EFFE] 32.1% © {fH LLATE
BT R BB N E AL A -
fifi 48.5% » H A E & M A7 4h
18.7% » iy BB A AL /T IA(ENS 17.3% -
BRI GFFENAESS - £
2004 FEEEE 9.4% (FEH K 14) o

2000 2001 2002 2003 2004 total
1AL 48.1 64.8 49.7 41.4 40.9 48.5
2. B LS 23.1 12.4 16.1 20.4 14.4 17.3
3= AL 6.4 5.5 10.7 10.8 12.7 9.4
N (BEE—B RV TEE) 77.6 82.7 76.5 72.6 68 75.2
142 19.2 12.4 17.4 22.3 21.0 18.7
243 2.6 4.8 4.7 5.1 6.6 4.8
143 0.6 0.0 1.3 0.0 3.9 1.3
14243 0.0 0.0 0.0 0.0 0.6 0.1
Nt (B REERVIE) 22.4 17.2 23.4 27.4 32.1 24.9
Kzt 100.0 100.0 100.0 100.0 100.0 100.0

BRI - HTEE B TR -

FHITIRTE R M 7T > DU
H—pihTiEfE - KT ERERE
3 o E{FHERMIE » RISE {57 /1A L
=TI E AR > B TAN Ll
R HA =T > (15 6.4% - MHER

x 15

TITTE LGRS - 32 20.0% > [FIIFEEHI &
e g E (2+3) e RHAMANF - 15
18.2% ° JRST HJE AL 7715 Al & > H At B
o A5 21.6% » HERALAIH S USE
Kz SE » 22 14.2% (GER.ZE 15) o

VUSRI B A T 2 UitaT (R %)

JRST RISE SE 1USE
VB M 93 (42.7) 54 (49.1) 81(58.3) 154(48.0)
2. 8L Tk 47 (21.6) 7 (6.4) 21(15.1) 61(19.0)
3R LM 31 (14.2) 22 (20.0) 6(4.3) 15(4.7%)
INEF (BRI ) 171(78.5) 83(75.5) 108(77.7) 230(71.7)
142 25 (11.5) 6(5.5) 27(19.4) 89(27.7)
243 15 (6.9) 20 (18.2) 1(0.7) 2(0.6)
143 6(2.8) 1(0.9) 3(2.2) 0(0)
14243 1(0.5) 0(0.0) 0(0) 0(0)
INEF (S REE R 47(21.5) 27(24.5) 31(22.3) 91(28.3)
Wzt 218 (100) 110 (100) 139(100) 321(100)

BEAG - e E B TR -
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N\~ BlbotmEmst

EALTENGET - BRERE - FEELL
Mt B > 5 65.1% » MHistE &L
34.9% o ¥fHE White (2001) FFIEiEER » fih
FOEH 1975 5] 1995 4 » HEEmHat—EH 2
BEEMETTIE - (B2 RE TREES K
PFFERIEEER > 2 7 2000-2004 4 > HEFmHTET
TR EEMIE T - AEkR T 2001 &

#* 16 2000-2004 £ AL HTIEMET (%)

Ob » BEFEASKTHERF—E LU  IESt - AH
FUE—DERTE > BHMEERETE T - )Lt
@€ &t ANOVA 5E » li#EH&ET5 31.9% »
R HERmGE T —4 - 12 RIMTE - &
i R 3R 50~ B8 €97 A ~ HLM ~ SEM
GLM -~ MANOVA ~ MANCOVA % » iiff #8
RIS - B MK —EAEFFHE
(P LLBIASE - ZFET5% 9.0% » FIGHERRFET
W17 GER&E16) -

2000 2001 2002 2003 2004 total
1 EEmiiat

1-1. T i 7E 9.6 16.7 25.6 19.1 17.4 17.6
1-2.F 528 4.8 5.6 7.8 8.7 9.8 7.7

1-3. ANOVA 183 13.0 12.2 15.7 12.1 143
1-4. ANOCOVA 1.9 1.9 3.3 2.6 2.3 2.4

1-5.FH7 7.7 9.3 6.7 10.4 7.6 8.3

1-6. MANOVA 3.8 0.0 22 0.9 1.5 1.8

1-7. MACOVA 1.9 0.0 1.1 0.9 0.0 0.8

18,35 3.8 5.6 4.4 43 2.3 3.8

1-9. [543 47 5.8 1.9 1.1 3.5 4.5 3.6

1-10 B84 7 0.0 0.0 0.0 0.9 0.0 0.2

1-11. HLM, SEM, GLM 5.8 1.9 1.1 2.6 1.5 2.6

1-12 S RFE T 1.0 0.0 1.1 0.0 0.0 0.4

1-13.HAth (residualized gain scores....) 1.9 0.0 2.2 0.9 1.5 1.4

/NE 66.3 55.6 68.9 70.4 60.6 65.1
2 fiAE T 33.7 44.4 31.1 29.6 39.4 349
ezt 100.0  100.0  100.0  100.0  100.0  100.0

BEAG - i rEE B TR -

Bttt » #WT3RI2%%E - RISE
B EAD = A IR - (6 i fttfea G
28 @SR THA =HATRIEAAR -
HEAEHERGET AT o EEERE

SE B JRST (S Fl T HHE % 1) %58 B3
Hrp SE FJHEFRTE 11.1% » s H A
HAT » 7 JRST fi i} HLM, SEM, GLM {5 T
5.1% » i 7 AT (GERZE17) o
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17 UREHITHIR R L MrEMET (KRB %)

JRST RISE SE 1IJSE
LitEERiraT
1-1.T @€ 30(15.3) 10(14.9) 4(6.3) 43(25.0)
1-2.KF7% 5% 10(5.1) 4(6.0) 5(7.9) 19(11.0)
1-3. ANOVA 35(17.9%) 5(7.5) 6(9.5) 25(14.5)
1-4. ANOCOVA 4(2.0) 1(1.5%) 1(1.6) 6(3.5)
1-5.fHREH 19(9.7) 4(6.0) 12(19.0) 6(3.5)
1-6. MANOVA 3(1.5) 1(1.5) 4(6.3) 1(0.6)
1-7. MACOVA 3(1.5) 0(0.0) 0(0) 1(0.6)
1-8 .30 5F 12(6.1) 0(0.0) 4(6.3) 3(1.7)
1-9. Rz 537 4(2.0) 2(3.0) 7(11.1) 5(2.9)
1-10. B8R H7 0(0.0) 0(0.0) 0(0) 1(0.6)
1-11. HLM, SEM, GLM 10(5.1) 0(0.0) 0(0) 3(1.8)
1-12. R b7 2(1.0) 0(0.0) 0(0) 0(0.0)
1-13.H Al (residualized gain scores....) 2(1.0) 1(1.5) 3(4.8) 42.3)
INEF 134(68.4) 28(41.8) 46.0 (73) 117(68.0)
2 fEhtAE T 62(31.6) 39(58.2) 17(27) 55(32.0)
Hast 196(100) 67(100) 63(100) 172(100)
BRI - ot E B TR -
t N %?ﬁ% A (FERA N H A A1) - A G S FEER
1.4-2.0% » R IEAEE R linnT il E R RS2
AR R - BREIN S - KA

LA T - L EERERYT 2/3 - T H
NP Z 0 AR —F - HAZ
U - AGEEEEHY 1/4 > Horh DERRRIAT =
% - White (2001) FZFEPUFEIATILE 1975 £
1995 R EEZHEBSEE - FRHMAZ

# 18 2000-2004 £3Z3H AT (%)

PRI IAFEFT ZUSHIRRE © AFFFEFE -
1E 2000-2004 4F » ISR O EMES0R
ih o HfhIEEAE 2000-2004 4F KT F
10.4% » T HL P B RS R 2 B0
B 2.7% (FHFE18) o

2000 2001 2002 2003 2004 total

1. 24

1-1 /2 (k-8)
1-2.412 (9-12)
1-3. K

18.6 15.9 16.5 12.6  21.7 17.2
32.6 329 274 423 333 33.9
14.5 14.1 14.0 12.1 13.5 13.6

NaF (BB

65.7 62.9 57.9 67.0 68.6 64.7

BRGE - i sEE BT -
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#* 18 2000-2004 F£323 A F AT (%) ()

2000 2001 2002 2003 2004 total
2 2 Hili
2-1.5%q7 7.6 6.5 9.8 6.0 5.8 7.0
2-2 1K 16.9 17.6 20.1 14.8 19.8 17.9
JNEE (EEm) 244 24.1 29.9 20.9 25.6 24.9
3. Hftb
3-1.5:1E% 3.5 1.8 2.4 2.7 1.4 2.3
324 RE 1.7 1.8 24 2.7 1.4 2.0
3-3.25F2 1.7 0.6 1.8 2.2 0.0 1.2
3-4.7%};3&. ATz (.dlstrlct policy makers/principles/ 0.6 18 12 11 29 16

advisors/science educators )

3-5. %1€ K3 (citizen/visitors/family groups ) 1.7 5.3 3.7 3.3 0.0 2.7
3-6.E At (homeless children...) 0.6 1.8 0.6 0.0 0.0 0.6
INET (EAh) 9.9 12.9 12.2 12.1 5.8 10.4
HRET 100 100 100 100 100 100

BRI - B e E BT -

A E IR - S HIRE - iTEL
BRIWURHITI DI R - {Hig RISE M
HABAA TS A - EmRs 23 1 LS
EHA =T > 4f 34.6% © 1 JRST ¢
SE HyHEAhEZEE (FRERA R IEHEN) ATt

#* 19 PRIzl E mET (KRB %)

LB 5 TISE S RISE » HAt JRST Ll &
R 5 i 0 Ee Bl = > H A ] - A5
4% - 1 SE LIFE Rt FeE SR Ll Al
Ho45% GERE19) -

JRST RISE SE 1JSE

1. B4
1-1./]\E(k-8) 5923.5)  27(21.3)  15(9.6)  53(14.7)
1-2.71E4(9-12) 60(23.9)  33(26.0)  56(35.9)  54(42.7)
1-3. B2 38(15.1)  13(10.2)  25(16.0)  46(12.7)
NEE (B4 157(62.5)  73(57.5)  96(61.5)  253(70.1)
2 M
2- 1.1k 15(6.0)  13(102)  13(83)  22(6.1)
22 755k 45(17.9)  31(24.4)  26(16.7)  58(16.1)
ENE ) 60(23.9)  44(34.6)  39(25.0)  80(22.2)
3. HAth
3-1. B} &5 8(3.2) 3(2.4) 5(3.2) 5(1.4)
32 AR E 7(2.8) 4(3.1) 1(0.6%) 6(1.7)
3-3.2872 1(0.4) 0(0.0) 7(4.5) 3(0.8)
3-4 FE A1 (district policy makers/principles/

advisors/science edﬁ)lcatgrs) P P 6(2.4) 3(2.4) 2(1.3) 3(0.8)
3-5.41& K3x (citizen/visitors/family groups) 10(4.0) 0(0.0) 4(2.6) 10(2.8)
3-6.3th (homeless children...) 2(0.8) 0(0.0) 2(1.3) 1(0.3)
et (HAb) 34(13.5)  10(7.9)  21(13.5)  28(7.8)

HEET

251(100%) 127(100%) 156(100%) 361(100%)

BRI - HTEE B TR -
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ARG VTR AT R RS A 3 A 1)
JEHE  HAAEEEE L MaEE S
TR - MESCEAA L BRI K
oy AR X EER TR R - 58
FHlEE 77 E - (A B S T XIS = %
T RIS - Hp g LT > )
DI Ml % o 2 EE e g7 =Ca1
PEmMEIERNTT RS - EERTITE
b ERE—RTTEER ST
A X DL A E iR 2 - A
BEFEENE » ZEERDITEN ZEE
o3> 1 776 ZF g 3 > mi& £
2004 FECERER 4 BEWER T
173 o FEIERTERAL /AT )T » 3230 T faE
K ANOVA L KERST » 1T 28 Bt HAEN
DERGY o AESZRRE T » AR ST o
TEERFENE Bt g KM E
(IELBI AN o SB—77TH > PUrEHAT)
EEE R ERERIZRB AE R - FIa0fE
YEFE L USE K SE Lt &2 E Bt
21, JRST HILIATERE ~ H=EIREAEE
BE# > RISE HILIETEREBE - X
BRI F7iE b RISE H923 7 75 7 B At
=TEIATFIAE - EEAL AT TR
Tl o 7E#EE 7575 b > RISE {# S LAE 5
28 B EAD = FEEA TR DU AR A TS %
%{ o

th - #55m

TEIEIRA S TP RV I I 2
EIY  FFRER R S
JETAES > FHIE N P # A S
FEEIFERIE - SEE - B
AT AR LS LIS
HORSERIBE T © SRR LR Y
FEUFANL » F R LR

WIS R ERRIGRA E HREAR - DUEES N
BT R R I B A S 7 B SR R
ANLETTREETRHEBUE A BB AT E R -
BESLLE B s REEH - FRPIET AR
BHE DUERHI R Rtk - (HiT 445
AAEIET R - iSRRG R R RRER
FE RIS A AT EE -
BREMEEE= -

BESh - FEERMTTE L - EALSELE
BIFHE = » BRI FEE A SR LI -
F—J7H > BALDITELL T 8 K
ANOVAERERST » 1 Z3F BiE HAEM D
iy o HERnTREIR A E - AERIBERE T T 5T
FREREE LLBUIRIRE » KT ERALA
JRER > NI % F TR iE e ANOVA - [Ef57E
RHIE - ZERTEIEER - (HE—E
HEFF—TE I LB o RACHITFE n] e TR
BT > BTG ERIRA A + 1%
fHHER - DUSR ORECR I L A ASRUEERR - [t
Ot WHFERBRITH - BERI LIRS R
(ERAERBRILLHI AT - B
B CARREEILE - RHERBE R
Futh CASZME HHEM B E R LRS-
Btk > FIEREE NI TR B BT

BEIFEIATHE » A ET=REERE
PMERmSCRUFIR » FRMIEFLO M - 3l
MR RE LRGSR E B
RS S SRR HERBE R > (EET
I AN |

SE ek

PRgIL (1992) - ZBEDH - 2k - A -

EAEES (2005) o BRI FR R L B E 2
FIE BT - AEEREHR -
62 > 145-166 °

RIRE ~ RS ~ MRBRm (2002) - BHAREER
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The Role of Theory in Quantitative Research

Li-Yun Wang

Abstract

This paper discusses the role of theory in quantitative research. It starts with clarifying the
meaning of theory with special focus on the types of concepts and relationships. The second part of
the paper deals with the role of theory in various types of social research, including descriptive
research, explanatory research, and atheoretical study. Explanatory research can be further divided
into theory verification study and theory generation study. Theory plays a much important role in
theory verification study because it provides important guidelines in the formulation of research

questions, data collection, and statistical tests.

Keywords: theory, quantitative research
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—IRHPERAL BRI e S - RS SRR
HENE b » R A ek — L
ai > SR ABTTEEREAFIREIZR - A E
Eﬂjm.ﬁ?%ﬂmﬁ{inﬁaﬂiﬂifﬁﬁﬂmﬁuEﬁ%Eﬁi
AT - B R B SR B E R
PARER T » BEAGR ST B DA | B
BT EARGT ~ BlamBdftam A aR iR
KRB Mﬂ:fi ERFFE P AR T
At MR ERR SCH AL B PR AR o
RIASHE A YIRAITTEE &/ - [FTrEE
HOLAIRIBE RS 2 | [ EER AT FERIRE (R
Refrre 2 | [ SEaRWR—LEE 3R le 2 |

£ - ERiES

— (TR <

e i — RS '
TrEE MRt EES D& B2 BEimEL
RPN - =k R inn i im 2 Al
MR [ ] - R ITEE
HI A B 2 I EEE - R
2 ERIE » A > MamE T
ST o AL A S MG —an
Mo (model) FEFF » BEFEITE » A
B e T B R R — A R E

(Maxim, 1999) o FEEERSR B OISR E,

NI HEG - B LA I R
?‘i R e N R ANE I R R GRS
TR - ARE TEED AMAREER > 1~
A 22 P B | U A 2 T B A~ — » A
i H A FRHEUE D E DS P HIER RS
B 2t (empirical system) {1755 (Maxim,
1999) - b G - BLASER AR E L
9 TZSNrEE - RSB A4
RS ER T SR g | REHLNS » F R S
% o

Iri R —EE ERHE > e
FEfEit (parsimony) - '&fELLEEHIAR &
ERARMEREIR R (UR3E7E 0 2000) - [#(F
EEF TR N ERZATAIE > (R TR A
oA B I - BHIGHIE (FEHSEEIE) A
B (R Fthads » HEEMEIRD
BIEM > — T EE R GET R AR
it A —HEE R K e EEMGE . 1 HiEm
FIRGRHEDK > (ER R asE > FnE
KA BAZC ENfRE (SFaH) gl
R (BARIEEERAIEEIAE) - mE
EBELL DB A AR B PRI
I P AR IA L IR (Maxim, 1999) °
HEE —ER e En] I a5
f) o Ll BERELE S R — D 23 »
O BRI E EEEE@
?&ﬁﬁu‘kﬁﬂﬁ » G EETHER IR AT - 1R 2
CHHRARE S » BEFREEE RS
%Aﬁ??{%@j BIMsEANIL » BRERUE H R Etd
ARSI R N LUMEIE > R HERY o
BFSHEREEE » ] #&fﬁﬁuﬁ%ﬁﬁ HE
FAREIIER R » DUBIEsEE ; FH i
BHHEF KE&EE%E’]@E%EU?UK@H%T —H
HIE  WHEHE EE"JE%??%%T’EWF?%T%’:*%L
SR EfR R )75 - (B B R S B AR
RefEE %Hﬁﬁzlﬂﬂ’]ﬂﬁﬁ (RFEHFH
2000) o

— - EmNER

EmBER IR ] - AR A
GREEEE T —EME (concepts)
(AALEAR ~ HEREL) » EREEME
EIDIREMERIFRITER A - it EER A & B
R EFFENIRG (A BESULEAR
FHHE BB 0 SO ERIEEE  SUL
BEABHENTFHFHHENTE) -
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(—) B
WS R T > Fra R AR
1B B AE A o BIANFE 2 SR EI
ARSI RE K » U RIEE RIS - 17
GiEMENES - TIGERINERE A 23
fiig o FEAE S LS B IRR > B ERN R
(Flangss]) - AL SRIEREHR - 1
AR ARAS A A RIRESR - /LT
# (FlangEdb) o GBI ST LIS 5
AR SEE - SE S EE M S
(concept cluster) (ZRZEH#EE > 2000)
BIANEREN SRR T (EE 5] 3 —EER
KW > AN EENEI ~ BEATR ~ BEEIT
o ~ ACRHINEE S o
HIMR SRR - RIBEHRIE
Koo w] L= 2EIEFEZ (real
definitions) ~ % F & ¥ 3% (nominal
definitions) ~ LI & # /F 81 1y & #&
(operational definitions) ° B FFJEZE]Y
S HIEIEER - L BMER R
BTEE  BIlRTEr - B ReEEr
fRHER A ERT + BERANERFTENIZ
HEFBWMSWEESRE - ET I ERM
i ERRPAERAEHEENSERER
HIReER e (empirical referents) (Maxim,
1999) - fERfHFEERSCH > ERETERTIIR S
7% N —{ERAE S BRI P E 2 - LU (EST
i o BN 7 E80E MR E TR S A
TR E AT B B RS HE R
fa] 2 BRI AN 2 WENITEE 2 BUERG
SR (Coleman, 1988) 2 {EFEH#R(F
RIE A FIHTERE T ELE M - A FIRFTEST
i ©
BIEA THFEE 2 > AMREEEEE
ITRALARTE > AR S LR T R 8
o TR EEANEER - 5t ~ETE

o eE a8 L > A% (variables)
MIEH B (constant) A EFHMEILFHTHY
HEL o p T SRR B S H BT
Bl ARSI A REN B » BUE L
BIEZ AL » DIASETRREE L » AREA
RS RIS R « HR » HEHEE TR
VRFEM IR S » BUEREI S
LA SR A B THIE o BB TRF
FIREET - nILB IR E B EREEE
BRFT ~ BEIEMER - vl EEEHhR
IS o FIANZETI S LR R - BLREE AR
A& BEBE—RYIMEEMETTEE
1B mHHEEEREECAEE o fEE
17 > EFTE R ERLE S A DL EAL

(Bt EFaTEUE) > TREFEILIVERR
w8 2 AL i 78 #Y & B (Maxim,
1999) o ALl B R LS s AR R E HEERY
LA SRR - IRPIESEE LR
FHSEHIE (PREBELATREE ) SGEAEEIE (40
1 5] 5 FEFERIREEFERD) » DUEEITELT
72 o

(=) BHfR

HERI B E 2R - FLEREA
SHIE . I EASTH o MRS BT S AR
BRI - RIMEEHREEEEE —EER
R > Bl R R R E RS &
G EMERR  SREERTRRR
< IR REEMHRY - thnlpee—TEE R
B ALEAEENER  BFREFRGR
BRlRE > BRI BRI S LB GBS
B > SHIFLEBLE B EL -
RTRiE T LL—fHa#E (proposition) &,

fiza% (hypothesis) K37 » ad JyEaR A
R IE < EIIRETR » Flan [ERRFEA SR
] o EREx R dn R —AH i ] HERY

(refutation) FARFGA > 1A [ SREERA YL
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o BHEASEGE ] o BallanEE R o A
BH T {53 IE < IR RRGR - S RiEs e
8 BAE GRS IR ZERR > SR
WnJEERE - TR - B —HERHEE
SRR
Maxim (1999 : 34-35) 5 REYRE#
TPRCARHE » OB EERARAN T
1.9/ 0] (reversible/irreversible)
(1) oIgiRy = Jhig T35 x Ay » % y HI
x] o FIANAC B F LB =
SO T LB R T8 E K
TN B FRHEHE -
(2) Aol = Jh4E T3 x Ay » (B4
yHIFREEE M x] o HlantERIE s
77 RE K (BT RERE TN
SOEMER
2SRERY,/SXAHY (deterministic/stochastic)
(1) YRER : JhiE TH x Aly] - &R
it fE & F W R B R (causal
relationships) © {5201 5 55 = FHY
Exed 0 AE (Mg FEBRE
FIEtEtE (EE -~ Bug ~ XL
Fitd) o R AE RS R E i o
RE AR 17 DR SR B AR R g
98 > AT DA Z R HERY
(2) LRIy MUEEE EEEETIR
R E x FHEN >y BRIRESEE
BB SEAR - FlanH &R
FEAS 37 22 B 0 E Ot 1] BE#E
15 > G RERIRT > (H3K
R EZIRGI - GEF L HEK
FEASH BB 20E e A 88 > AL
B [ HEEEmAR  —BRER
THE] BT o —t g (a
GHE) FEAEMRRRRESE B8R
FITFRRERY o

3ERBRY,H73HY (sequential/coextensive)
(1) MEReHY = Jh481ERE TR —(t) # 4
x » AIfERF ARG —(LEE Ay -
AR SR B R SR A B S A B A
PERATRIEE A R o KRR —RER
HE THFRBIERIEE - WEtE
FoEEE x HEEgy o
(2) HIRFRY : JHIBERFEBE—t) 3£
X (ERFREEE (Lt sty o @5
HIF B RRBRIE A K -
BREMR - AEAEAmMS -
BIANPE - [FREE IRAR B 55 N 2
[F] 22 o
4. 75089,/ 1FET\EY  (sufficient/contingent)
(1) FEBFHT « ARRAR x 584 - Al s
el y SR e EE 4 o AN [ 4R
= iE ] MU LTE A 2RI R
(2) R B z IR > x
AGEH y o HlalEFLZAEHEFE
WLLTIRE » R 2R BT &8
T B FHI A E ©
5.IDVERY, TSI HY (necessary/substitutable)
(1) whZ8/ = Thie HMER x » Ally 41
ANFEIITT 62 A2 35 FRFE R IR A o
(2) BIERRY - xu]LIEHy » HE 2z
LIRS y o HIa0E23E st AR
REH TR A B RS S ER
SIEER - Hth ] gE R R BAREE
A= FrE S -

1 E LS L PR IRH S BT R
[FEfad o —MIME @ g > iH
REIB RSB RAR T8 ~ BARZRHY -
NEFA PR ~ BR1FC0T ~ nIERAHY o AT - /R
B2 EIRIRATR T EZ EARAY » nTHER
#REY » B]RERIEMRY - tWolgEE &MY - &
e MR & TR AR H R R =
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IR

SR & ERFRAIRGE - iR 7B
A o FUEEER A EE - WIEREATH RN
{EfE » A RS AR R TR
BEJIIMAE e

= - ESREVAIGEIFS

FrLL » BEAH R iEs 2 B PIFs e
(P& LG ERGR 2 Punch (1998 < 18) 1)
[ o] DR P EER AR AR (RE—) - fF
R S ME ST T TiE (G -~ 3
i BESE) FHREERINIE R (A4 AERTTT
AR A ) - ELEEMENIER] LI
BRI R — e B (7 ) B
BR) ¢ (EE5E R ERE Al n TR SaR I

Ham

=V AR B A —
(EJF )

=7

(F—/g) (EEE

1 S sk ) R (F A

IIMEEZ LT - NI TBY S E B DR
22 TR AT - SR AR
SRR AR TR AT T R
RATEIIZMEZST - IRIRE LA B -
HfTn] DUENL— A BH 7 1) Ry M e
Bz - )7 B E A TEIN B HEA
B - IRARBZ2FBM - EEFRG4
PERTTED » (bR AR E SR T
HRREAEE - e FIE RN TR
g LR LESSENE A1y 7
J& o AHSZHY » AR BRI TR IS
(N Fe e ER R Ekaitm) - A Es
FFRTT AR o 38 k2 B AR 1 1E B A% PR 1Y) 588

£

R A
AR — AEERE I =
(EGIESE EGIENES =

g MR AE B AL Z BB )

HH A& : Punch (1998:18) o

09 - ESRESLRAD T

SCRRIMTERE R A (A - AR 25
(A SR F LR A FERABER - —f%
S > SPATHIEEEEOR - 0] DUZEE R
g ~ o ATELE SR - BUEE RIS RARS
A > BUBE T HER R - BRI R

WIRRRASE T » FEARAGR & A F GRS
FTEIVEER » AN SRR AT A 55 2 2 A
7

A - REEMEAR PR
AL —BIRARIMIRE - 2 B A
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B BERERIEM PR A 2 A
BRI 2 B EE R EE TR HIIME
— RIS > AFFEARIRHE B AU R - —
U ENTTE (descriptive) » —JHEM#
FEME (explanatory) T8 » BlmfERIFENTFE
TR EAR - R R O RS E

(what) FJREIRE » HHFEREE R ZRER
WAL - GIANRR A BEMHERE R ER DL - iU/E
JEREEERT ST o ARRRTERI TR AIERR A RS AT

(why) Zl{a (how) - BIZIZRRSHIER
g g4 2 AN 2 el ZE AR 2 BR A2k
Ft o IHFEE AR B AR B H AT R R S
WIS » BUESHAARRRIERSE o LUR 3 HIEtA
18 W AENIT I S PR AR AR H P RSO o

— RS

RTERTTEE B ERT R - HEE
o AR REE — R IE Lfidg
& EANTREREHMREAE - s R
REEB AR R B (K - BREE
RN HH G - AR B AR R R R Y
5t o —fEAFHIBFREVERTIE » B LU EAT
FEIEREATY o NI > A PERT TR
ZHEE » MEZERRAFHINIE - BT
BT R s ERIN A - 1S5 iEak
TR RGBSR EL R - (£
KI5 > B EEVERYE - TFERIERL I
1 R B R Y B R A E s 2 B (Punch,
1998) -

ER - MR A 1R e R A FE R
HilE - GERFRITTEE SIRE (AN
240% - 1B ERHEENTIE » LB AF
[ > Bl A - {5 0] AE 2 2 A 48 IR A B P2 BT
5 - Hi@H e usi# RE R - 41
a0 - wrFEE T R A B R S 2
FERGIRIL (BT » 2004) - BIRn]gE®
HEHRIREER - T TEE & E A

LA - G HE > LIRAEiEE -
BIan > wtFeE R R R AR T S
KRB > n]REGIRIBA \HAERR (B
ARG LA 2 FRIEERGERT) -~ BRKERE
Resbit AR (WD PREMET FER
R GRS R B A B AR R
HENBRFETT  REFBERENN
A RHE R A E S 28 R
[l » AR R G nTRE BT TR BT
HRIHINAL - SRR A E A EE
CRERINIE ~ ) T RERTHERS) ~ S E
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