2 HERFHEHFEER

BOF B B A

BLUEPRINTS FOR REFORM
SCIENCE, MATHEMATICS, AND TECHNOLOGY EDUCATION

XERFRENS &
FEREEATE &

2061 3% AH

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
PROJECT 2061

B4 Kotk
A



BEEERSE (CIP) 4R

B#AEFAEPEAE /IR REHAE, PEMERADS
Bk B RliiReE, 2001.5

(21 H22FHEEFHF. 2061 X" W)

ISBN 7-110-05086—6

LB 1.0 %0 I.ESMR—HE 356 IV.G571.20
h E R A B 4518 CIP BB (2001)% 029162 2

Copyright © 1998 by American Association for
the Advancement of Science

This translation of Blueprints for Reform: Science, Mathematics, and
Technology Education, originally published in English in 1998, is
published by arrangement with Oxford University Press Inc.

EEERERZE AR HRRBESE: 01-2000-3107

A A5 SRR AL B2 i R AR A Bt B AR R, A

SUHRBFIABLMIE A E, G RATT s
T SR

BFHE Y KRR AR
LR HEER XM AE 162 ERECZRL: 100081
HiF: 62179148 62173865
FEPELRETHRRIT  SHFEREss
AE 5T = SR D R AT BR A R 1
b BB AEBTED R ERG
*
Fra: 850K x 11685k 1/32  ENdk: 11.25 =¥, 355F%
2001 4E S HE IR 2001485 A% 1 RENRI
EN%: 1— 5000 i Effr: 29.005¢

LRSEAARIE S, WART. B, BT, SHRTEHAFIER)



52

ARZT LT HERRRVRFIA, gL TERRE, &
Bormlfian @i, NEIEA HEBAT 2Kk, A 21
HLERIER, AZeek St TV 29338 [0 AR L3R SRtk , £
PAA B LT & & R R ALIE B £33 5% /£ A 0BG s f)
KT, FHERAR RIE X BRI R HE— AR R R K
AL, S RAE SR T “BECIE” rHA ke, X3t
TRARELTEC, KHPERERIBRES, EE-FINEIRE
XEK,

AILATITE, 21 O P A R R E IR & R, AR E bR 54,
BREREEAR, BB MR AA WIS X FEH AR B RA
A RS AN e L R T ERE 5 R, LA 7 21 4 [ B 38 4
. AR, PR MEBE P LB IERE IR, M5 R
REBF R, BN F R A LA RERI K . T
N 911 e I B T P R, B AR A0 A SR Rl iR LS, (B % A
PIRKE, AFITREMNMERRE. BILL, 5 &R,
IR, EHEE, AL, REHR, SR BER A S HRME
B2+ EE,

12061 THRIT A ER AR D A B A K EB R BRI
F 12U, T 1985 S EghH— T R 21 g A AR, Boh T
FNEBRIRECH RS g TR, BB B AR S R IR A%
FUFREAH. “2061 LRI” 1535 BRI )5 5% 5K E KA R R K R AR
O EA RS IR AL, R K  EE T — RS HEIEE A
WA, TRHY . BRI AR EEEORO, CISEUEE, Bk
B, H A HUL RO, BT A B YL EE B B AR5
HE, 20611817 BRA T RKILERE DEMNNET G D R R
AR BRI R G 2 st iR AOHE SR , BLAE T B2 R A N



7. OREARHES, AAHRE, FRHMBEYEESR, UIRERXENE. B
SHERRMEASE, HEMEE., BT 1985 F0 2R T2 Al
B, BRI EANTEXELSMILE-— FHLIE AN, BEdEMN
2001450035 B B B RIR T M BRVIIBABF R R st & Ao im0 2 R
Tk, BEREh 2061 K17, LA, AREBRITEERBEEFHESR
ok, % EE 2061 HEI” BA—ERELE X,

L, FHEE R RS X E PR B D S 4-EE S TR HL
BEFR, WL THK “2061 iHX]” 2 HRrRR, B aiankd
1y “2061 11 R)” RFIFEMEE: (EAEEEANEE), (BrEER
FIEAEY, (FEsE M EMEARY. (BHEEFRNSEY). (BHEER
HIBETHY ., CRHEEFRIRIEY GF%, AFEFTWARRE., BREEM T
ftr) 5. BTG, “2001 1HR1™ RFIZETERI SIS, FHEsREER
EAEWMERNNE, #EARBHEATFEIR, BB A REE
PHEH A R BRI E S I EA — S LEE X,

RhAHE, XEPWHR, feslERERERARTMSL X
EERGER, R ABERREMNRF AT E M Tk,

525

20004 12 A



CRPARFEBCEMEAD) OP3CR) P8

“2061 iHRI” fE (BHEHE R EREAY — B TERE. B
FHHA = AR RFRTFHEER, B, BE&FTEHI2RI24
sy, HIREEEI g o R ENS T B, REdE
HBEFHIRHRE RS ZEAAE, BE, (EAY -BrEER
BEGHRIRA R BEETE, £X—A L, ef2—8 . 2K,
() — P — il &R TR AR B AT, ILEAT
R—AE MU LR R By PR TR e RE—
bb andg /MRS R BOR g —— R ST A H bR, W anibE
BEFREE, R, AR S BOE T A FAATH ISR %
[EBA RGBT RN A T BB RN RSP
AR, BJE, CIEAY R, {ERBUTH)ZATE T X RN B it
K sehr ERTUAISE G Rk Stk HeUD A RERAYATREH:. Wt
AY —BREFIFEAA LR GEEE, B, NF “2061 it%]”
AmwﬁIﬁ?EEM&E%H@*?%FWEMJE%WE$%*

B4 (EAE) ABRAXREESH, HIEBHRERESES
PEBEERE S, (B, WFE “2001 18" BANFGE, xEHH
Faad P EEE TIEESRES T, AHEXNTEHTHRERNE
THE S FHERBARBE A AR A LRE, WRB AR,

2061 it-%I" F3E E RS (R Bt £ i b E RS B AL KA
FHIEIE, PR R R B IR R

£ BA 2 A ‘2081 X7 4L
it - R



Preface to Chinese Translation of Blueprints for Reform

In Blueprints for Reform, Project 2061 takes on the challenge of achieving
universal literacy in mathematics, science, and technology on three levels. First,
it divides the education system into twelve components and attempts to stimulate
thinking about improvements that are needed in each. While the components of
the Chinese education system may be quite different, the main idea of Blueprints
stays the same: changes in all parts of the system are required. Second, Blueprints
makes the case that the individua!l components of the ystem are not independent
of each other. The education of children is a complex and interactive process. A
decision to change in one part—perhaps a policy decision to reduce class size—will
affect all of the others, such as finance or school structure, and will inevitably
lead to modifications to the original plan. Systems thinking, involving all of the
interacting components, is necessary for reform to succeed. Finally, Blueprints
asserts that this kind of careful thought and planning prior to acting can actually
speed up improvements and reduce the likelihood of unintended consequences.
Blueprints probably raises more questions than it answers, but Project 2061
believes that a spirit of inquiry is fundamental to real reform.

Because Blueprints was written for an American audience, not everything in
it will be relevant to the Chinese education system. But Project 2061 hopes that
the main ideas can be valuable to Chinese educators and others who are involved
in improving mathematics, science, and technology education for all yvour children.

Project 2061 and the American Association for the Advancemen: of Science
are grateful to the Chinese Association for Science and Technology for stimulating
the translation of Blueprints and to Popular Science Press for publishing this
volume.

George D. Nelson, Ph.D.
Director, AAAS Project 2061



(I HENFHERR) BEERS

x £ KEE

BIEE SBE RERT

Zz B (urzEmdy)
Ehd BEDE KiEH FEE HE
kEE BREE #EfE RE

al

1 EHERFHEER) HARKNREE

fH ok £ L

Bk Bl %

B B (RERZeEfT)
BB O X ¥ B =%
H oM o8 o= # O RER ER
g M REH B K

«"2061 i+%1" AH) fwig. EhFE/E

B K F &+ BR4A

AIEK Bl % FH=

B 5B (R EF)
TP RFE kR & & FHFF
B % SRIEM] skibebk PRAIE A
A Bo= 8 O ORI BgR
RiBF BAL B %

RiEmE M *
FWuigit SR
FERX B
SIEEN®l FHA £ il



2 (A 2K E ARIRE) —BRIE AR Z B, Anfa] K RERY (=)
HERZE bk, 2001 THRI” FREEAFHIBEREE A (5 Rix —MEHth % 15
AR, AR, X RIBEYL— R AT L B UGEBN T—H
HTEEERN 1240 K85y, K5, XRBITFLLROTE, ik
TRy R AR CFHEEE ORI IEA N REIRR (AN —
PERAXLEEEE HIILFE L.

A I BT UAE A — RS Tah M — R 5184, — BT
HI IR 5 R S8 T AT B VERE—— 1 A& I S, R gl
AT —k2, RRKFERSNE, ZR—A ML ERPR, 22, 8
Hef - EERTE, M ER TR, XEe LR, 5i,
BAsE, BRI IERISS h, RS IEI BN, B
SETFEET, SN, HATRITEBEUER T, B A2 E,

EATEAEE I 2 Al — 45 T RS X R A8, e C4d
AT B R B TATER AR T SR ORI 55, (B2, 4 T1E%
KRG REN, SO BETEMA AR &, ] B 2 50 X R
AT IE T RAIMTah. Sk, “2061 tH&I” &I CIEAY A AW,
RN, TR EERERE, B AR H e hilsoimE &
ik, drTRemEEA .,

AT, EELZ WAL E R EFMEREHOE -5, (B4 2
KA 2061 THRI7 BRI RE, EH RN A E R T AR A
FHRR — -0 s & X Ry 5 1 1m) 6 B A RIS R I Wk, AT
H B TR AR R il RS

REAFREDL 2060 X7 (1) 28
AR - P F4g(James Rutherford)

X1



EEMFHAHEHEES

B&ER

FEAREE - Z4R1EM(Donald Langenberg) 5 B2 ZGASRK
INSFIR < BT/RBLAL%(Raul Alvarado, Jr) ZwifEah - EAEHIHTA &
22 (8] 43 S/ N b A

BZHB - FIRTE{k(Diana Azcoitia) FHFIEHTME el di Rk BEF
MR

BBE O. M5 (William O.Baker) AT&T JURBIEABEHEHFAT
(a8 4K) :
A - BLE(Susan Carey) HZJKS0OHRY R HIR

I - #fRUJoan Duea) AbARFIAEM rAF BB ¥ BI%

fAB - %MW (Bernard Farges) |H& LG — %X 5 H 0

B /R4S - H/RIEB(Stuart Feldman) IBM A Sk azet0 BB
W Rz SRRSS T MALE

Wiz - BFHF(Linda Froschauer) HEEIKM MR ETIR b 2R 22 %
T

PE3F D. B B%(Patsy D. Garriott) “&HRHN” (LFARBEFRE
&

FEE - 98 (Fred Johnson) HMFEMNB/RILEAKBEEES, %
Jiegiypat

Z{AKT. IR (Roberts T. Jones) 4B VLM FEH S EHTE
K - BEHi(Sue Matthews) FHETE MR RIGITE 4 X Bl 50T
MEA RNF#HE(Gary A. Nakagiri) FFRRIEMLLA T E D4
BEHFIFHEIRE IR R

F % - BB E (Robert Scidmore) B B R MNBK 338 R K H A
INGES S 4 _

FARMAS. B(Benjamin S. Shen) 34 HLJEW KRRy a4
Bz

REEA EEH(Claibourne D. Smith) #IPA IR F R

X



sk
BBR - K1E(Samuel Ward) SEFIRHKRZE sy FFAEAYE A
R - FESH(Terry Wyatt) B BEINEE LA LERBCF IR
FHEER
2498 - (Ef4(John Zola) FFhi £ M/ REN AN bR
FEI
FfERLIES
OAMC. H(Marcia C. Linn) fiffREIEKFEZIFESE BIES
HARBEHEEABAA

& JBREFE (George D. Nelson) “2061if%1” T

XIII



2
Foa

AP — M RNTEZ My SRARNEE, BHEEMERD
W5 | B —F &M B Z MR LR LA R & BB o 5B IR0 X
b X FhE LIRPURANE e — BRI,
1R AE S, X —FLRER BT L8R (P E A RERTEE AN (R
CEAY) BAXHERIATIE TBN: BIREEFIEA - REKFEER
Ay, BRI, BEM “2061 iH4]” MIEE& P RN, X
ME&stE, AR CHRLEEEANR-E) DBEf2RFEN
BARBTLTIOP RN T, BRRIZELAERLBFIEA - RGR
HURR R F,

“2061 it K" Bt RIS 22 AR A BRI R R ST . AT
EWHERZEANOHEEE, BRFISEE AR, e E6aeE
MERH TAERIR NI AR I A1 A WA i UFHB R - B4
WRBEEANEREBCAISE, SO a2 LA B A R R,
EREYRE LN, BFEE A, RAT B R, AR
Tl FEIR AR AR A
RKF CEA) ik

MR- AR H—HEEBRAN &N (BRY, RIE. BLR.
AR, B BN S MU, A ST AR EIEFRmIE R — AN RTE
BIRIR R, B2, 1B — B ARG K- 12(4) LR F i rp Bk ) £
Et!l%ﬁﬁbﬁﬁﬁéﬂﬁiﬁﬁ%? AT — A RGEHIA BRIy BUR T 3HE R R AR
&, FLL, REAEER s WE B ARIMAR AR, T4&, “2061
Ul H’Jlﬂﬁﬁﬁki} 7% EHLILFTA K- 12 Bl A ERRE A B & F

XV



FTHAIR, EXEENHE RGN MWL AR XSRS
Pt 2 6 FR LATRERIBCE Y X — AGRTTEEAE? £45%
H ARy TARTE M G R B R B

2 58E TR, PR, EENR SRR ZIHEZE.
“2061 HHRAT NA, ABHIEBN, PO K-REFREI12MH
EETE R, AFHEE-THEE S R ENE, FTHACIRY
T T HX )

1. A BREECRAMBEI R AR R E AR B R R R A iE?
WRLEREIE SR A]? TR EITIRL LAV T TSR anfal S P
RN

2. B BATHIMK, HMFEREEBEREEDTEREHT
20611 RI"HIRHER T BARROSE Y EER R A A L R
B i LR RER AR ? MOX KR R RALRT LMBUE LA 4
(ANl

3.42% “2061 X107 AT kRS R T8 SR H B IR 5
BEEHTaRm? FilRETAFBBRIENBFEREDTFEELL
23 AABFLREMMA? AR ETRREER L VR Akt
HRHITE X RED SR A BRI ILR?

4R BT 2B RRELENmMIA, ERERFEK
ARRLERIEIRE T HIRIX R R TFEERRUT 2 R T
B ARG SR ATV E . SmEEFERE, Fefithd XEA X
o K12 BEBR. BFLE, HHEITEMBRIREREER?

S.FEER 2061 1K) HERRYSSIE EEPIREN ., HOMME.
PRER PR ARG 07 RO 47 R Rt Rl 550 &
BAAR M ARERE SR E RS (hik 2AEEANRE) 21
PSR TER?

6RIERR [EHAMERE, FEH B HGIRR A RFE .
B GARE 2 AR R EH BRI 8%, B¢ AmE
RUAB AR E Z AW R X0 RENAE SWHEER? i
WX R AR?

XVI



T EHHNBFE AW PERGREESR, ERNEELMN 2
bt anfiEEA RIREAF R AR IR Y BT 2 RN HIR BY 2
B LIRS MNBE R B I E R e, EefTEaRth
(FHER TR FTRUE M E K RHEpERAIR BARIR S 7 AnfT ik
i X R TR X — i, TS AE A B b R EE” 2

8.3l HATMIFE TIF—RA B TTRAMT (EMAakEEA
RIRHED BT FERAD— B — AR IREHIRE IR . 3t
M EHA BN - RAER — R B EFROEE? HibkEGHEY
TIAR? MRRE, AASCEBRATHIBES A H 2 4

S . BUMEN AR/ NERRE | BUE AR IR RTINS B
AT AR TIA RS I G IL? AR EA B AR AR
RREXSEBURYE “2061 THXI” BARFUENIZ BRI S, TEEK
U R IT T et 2 B 80 R SRR R AL W LUZE S e 2R A 41
MMPLET KRR anfAlfESIMAERIL VIE & 5. EA %0

10.5FHE ANE 2061 TR FHBSMNRE, K¥EAS
T B 2 LB ANTRRE T2 26 B AR 1
ENIRHERFFN B bR, FrBlR B0 o REd i 2 M4 BT Kk 5 %
BRS (MK ATERAFRAER) 8H? SRR RNATERR LS
SFEEH ok

M. KEMMEK FEMLEH (ERLAEEANRSEY e
TEfI R RBEFIRE K AERER] . R BL M) (R ERNERY HiE
BAEft e Y EREERFROFREDF, RENSE5HREESL -
L7 WREHXHERL?

12. TR LRFMBE R LB R A EB 2 RA
FRIFMHTER? WAEEFERREAZ TRRBIENS Y
fifd, xt CER2EEE NGRS 19HRLEFIEERFH?

FEE, MIAREHRORELAORNE — &34 a8 7T -
RI2BZAN, FBEREETIE, BA (ERLREE AR
(FHERFOEE) OB THE. BERERTE, BIIREN. ik,
EAERBARN —LRELAEE (B WEFESN, HIERE

XVil



HEAFIE A, AR HRE 2061 %17 (B EFRITHRHIMNED
A, RERESOIGE, AR ETIHE, B RNTA LHE
IR, FEFIEHI TR, FBIR “TEE”. “O37, “SKEfMttX”. “Ht
K FWMAT, WEFTEAREEMRINEE, &fa, BAsE
W, BASHEFAXMEHEERBE “HHZI", “SFHE.
“HERBHAT . B RECEET. CRET f1 B ZILABIHPCHE
BIRBIT,

CREAY Rl g

CPHe3a CERTE A o (ALY 2RY T2 AR RH
EMC, A (AR BBITAI TSR TIERIAB),

A EZ ML REERSE S “2061 1R B9 12 TS S KR,
R EERHMERE, LREIChRMHRINEEECRERN, m
PRFERUE. AATCEEMR X THEHE ZAEN - R2ENEA
YW, MTTH BTN — BRSNS E, A, BHBRENESR
IR EET CEmeEERAGEEY, (BEEmfftk) wRlik
“2061 1+¥)” AR,

WEMEZEMNEES LT “2061HHRI"HI T /EA A (4% H “2061
R 64X LD REER, M7EcE 23 L4 B — B X BRI TIE),
THETA XK RIBEN, KEZBRTER, BT &S 2 E
RER AR H 28 SLRIHRD TG THRIEHEIE T M A A RS, IR BN,
TEFAME THEI &R, RRIRIRG . IMFRIBAR A &R &/ 4
Bt TIRE, EHEA-ERAME TETEANGHR.

RIECHT ZRIMNEER AL, AHRER B E W HT TEH
&, TEARABH THE MR AR, X XA EE
HHE, EZEAMEMNFER R B U TIEEEE, fi A2 h
THEERMNOBEERE-TFRNER TSR, R T2
SRR R REZRA B A MEN). “2001 HHRI” BgmEl T A%

i © #EME. HAWEE, LUERE, LRI 2061 HH&17 A RgGiRAEN A
ME A, FRLAS (D Ho. DUSENRER.

XVIII



BH, Sk E R SRR E A AR R LAY, DU AN
FILE, VAR CEEAS) Wi — e a3 W anfal 15 LA BT ATy
CEEAAELD

SRR SR AR R “2061 THRI” Pk E Mg 51,
BEA LA EERITRE R E % B 5 M, RFEMER=
2061 TR XM, i EFRLF AT, BN REE, BE TR
vEE, alLAMJ R E M & AR, AEHREN, hAELEG A
I, ARRESE EEX A7 R A B A B R A 2 e (A
BT A M _E 2 H OO, B £ IEH TS S i ey
g, A X EATRIINES?

FoAFIEL WEAR) B TEHRALSH, KOS, R0
FRMEHE RENED ARG LA AL ZE0AET G4
A REARIFRE) BT R B bR, X2, T84 R5%& HK
Hh o WAHILIE R — &M &, MR Tk REE 124 8
W, BUEMTBRI AN HE, BE - NEREZENEAN TR —
EF, R ENZANXRES —AE, HERET L7305
JPE RN E R 5~ H, (A BLRE, BBk 731t
K, BEEATA LWL, T HRES LA BB T AR R E
RERMEIARLABE Y, S RITAMER (EAY X B TR
RIER, A T I SO 90 B R BERS B 3D

IERGnst, CEARTELR) ZW T — Pk BRIEGAEHRE 24 F
TR B —FROT R K MR BB, CRET S, B B4
oy AR LI ARA R Z Lo AT, R E R AR & B
ATREME. bk HARE ATREs IRy,

RIFEFEE2NEE, REKS T, AL, ik &0
EPSCEBEFRZ, sk, BAHE12 AMER RIS A A (BT b
& PILA), BT S E T XEERES, “4%5 o

Rl T, BUR. 8% RHI,

FHRARL: R, RERERR . M AECEIELA R TELS,

XIX



AR, BESEI. SFHT. KENHEEURTHER.

WAL BRI R B Ry, MRBELTRESEFHE
HER., &2, BMEFERFMERN—RITE, KRB HFCILIE
MEE R RS, BHH ., BESHIHDN, RINAVLRE Biri
E—F A TEASSORAER AFHFTR (FHEEE U RTEA) 23
£ 2061 17 RO EFRE, LRIl IREN&EIETELE
B, mHEE EM, EMNERFMHE S, F—FE R4
ZERndE, BT,
a5

BELEE. XK. KR THAIH, AR MWAZ, LE
PoERE, LA T LSRR X Bk .

1. fEEFHR L EZE AR “2061 it+%)” (#EAY 8% (http://
www. project 2061.aaas.org/), WiIAERFEPTREFENKT
H, mMAZ2HEY, AEEEEUSARNERFRER—NELMAE
VAV

2.23mA X CEAR)Y IREIM_EETNHE, BITHE T/
AR A B AR AR M E SRR, L REBEWASEARBRED,
fE “2061 i+%” FnZ & AWK, .

3.4, AR E R & 48307 (E—mail; blueprints
@ aaas.org).

4. MFAHRBEA R R, TR, MEAHTRTES, U
FEAIEHT (A RITTRERIEME%ZEH,

THEILNRIERZ “2061 iHX]” FAEBBNEIZR, SER VT LIt
SFEERE S,

BHFEERE X EANENN, F ARG A2 HE.,

—. RT BRI ES8.

LG BREALR, BRERFH?

2. ARG ENEE?

3. REARREEERR?

XX



4. F A EAR T TSR AT LA R T R A2

5. & HHEHPRIERETYA?

6. BEECH BIMIBEN A, IRRKBL?

7 EXEK, TREMREY mEHER Mt 2EENS S B ER
BR BT

= AR EENRAE .

X 2B S B LHEEE ZAHRIEA— ARG LREE R HKR?
FBEEMA 27 BEMA?

2 HLEIEX T LA HiRH AR H T %7

BAEHM RN XERNTHAMLX R, FEFEIM#THA
sk ?

4 ARAT 2 E@E TRk EXETENEAAERE?

XXI



