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The Development and Changes of Science Education in a
Global Age: An Overview of the International
Conference on Science Education 2012

Abstract: The International Conference on Science Education 2012, Nanjing, China was
held on Oct. 12-15 in Nanjing University. The conference covered themes on International
Science Education Standards, Public Science Education, and Science Teacher Education. . The
conference invited 12 plenary presentations. There were 55 concurrent presentations and 14
posters including 4 participants from online. Represents from 15 countries came together to
share their research and experience on the development and changes of science education in a
global age: STEM education has dominated some countries’ science education policy and
becomes a hot research topic; some countries are developing their new national science
education standards with research-based evidence and revolutionary structure and content;
science teacher educators should learn from each other; public science education research
needs to be more systematic and reliable to guide public science education practice; brain
research might provide new approaches for assessment and scholars have analyzed the issues
and solutions to promote science education reform in China.

Key words: science education, international conference, development, change

TRERE, RAE, & BB, (2013) . AEMLIS R IR HE KRS
H——2012 [HBrRIFBE W S o5IR. (P A B ) (4), 120—128.



R S [ W NS S OO 1
SCACAREY R rh 22 R B R S N AT 2
rHRL A O 1) LE A9 15
BlFRAEARE S 2 B ) — S 5 23
PRI H AR AT A Bl R 2 26 32
2011 LA BB AR IRRR R UE AT R Bl 1] A AT 36
FETRFZEAFOWNT 2001 4. 2011 AEPRR CHTHRFAIRFEARAED 18 LRI e 41
RN 22 /N R R O 48
N5 B BERHAFEARE SR S L E ARy 54
NS P e 2 ek b B S P9 64
I H POEIA 2% 3] 8 Ji [ o s k2 202 2 9 74
SR A R /N2 A 5 ) U S PRI 78
RISTE R AW B AR EE TP e 10k B 3227 2] (34 SE ik 89
e AR AR o) i 5 2 ) 7 S AH DGR 5 9
PR L ) J b i R AR S iR 100
T SEH) T BORFEE DRRE AR AR n) # (1) LU A 5 108

BTELY  KARPIEEF ooveererrermrm 116
BRI T R TR B AT 117
Bl OR SR A H 124
1982—2011 4 [H prf} 2= 20 & st FUak e 2 A 130
WAL X RRE 54k X HA 46 141
W RPN 146
bR —RRE A A B TR L o 151
BT 5 AR 2 ) 45 & 159
A IEMBE 5 N i DR ) B K BURE 165
BT BIAE 2> IR 22 T T I (i 3 171
FEDCRIIE R 22 2 S 2% 5 BUE A Ru& At 175
PSRRI D e ML $E B A JE R RF2E 22 R 181
TRTE T B R AR AR (R R A5 7 g ) it 1R AR 187
e E R FEE P TRERIE AR A Bk 192



IR PLEEBUIMBLR eeeeeerrrrrreerrrimi e 199

RHTRFE BN ECE WIMES . B Sk fift 2 ok 200
PR EERL 20T R} 22 AR H 1 A 5 SR 206
InamseEEeE  (EREIR TR BUIN R RE R 217
TE B VPN I FH T HR A 2% UM BEE B RE I I 221
CEOr BURHARE M 4 B B BE vt S TT R 230
N M 5 R TN 20 L bR P A 2 R ) SR 235
b 25 U I 0 R G AT AN T R T 246
ORI /N 25 R 20T R 2 AR O (R BICAR 1 254
NEERLEE T A FE KT S0 R 25 1 SRR 5 262
FALERE AR, 51T EUN Lk K 272
ETIAGHA A E SR AT Tl SR 2R = 279
BEFECE L AT AE IR A= JE R 8 7 289
FERMFEE it UL E % 296
HIRFERA R SR BN A Mk e [ bR LR A 304
P AbHb X ZEHRBERFEOT Bl A e BIUIR B LX) 56 314



ay 3

E—Eb
EfRPNERIFHEIRAE

okl



2012 MR A AT CRE < D) w3

SCLHREF FH R
FEF R BT

LEE®
CFF By RZINEEBE 8 266071)

B E AENSCAHETIFIER L, WSO BT T8 TR Bk th R e AR R Bk,
X 20 THAD 90 SEACLAKIN 19 ERFEZM AT T 7047 o SRR B bz e WA ARSI L A
SRS RITk G S BRSBTS, i HRE A BRI R IR S
AR T2 A PR A ST T ) SR, (BARAAAEXSRE S SCAE R AN L & 22 REOR T R 2 s
2 R A e R

Kigia SO heERbEE R WA

LEBOA TTORL S BT T 1R, R AN RS 0 L, BETE DT s, EAMIFTUSE T
R LR BHEAAR R Th g, B ADFFILAE AN, fERTSO S E, EANRRBT A
[FlZAREAS, E A R R 2Rt A EAMIT VA S B, AT S ST A
K, WTEPY 90 AEACLLK Y 19 BRIV EM AT T WA ST,

1 #REiE
1.1 SHFHARLAE

SRR S O E A DU R h R SR R e P T R ERFERE N AL
HE MY, SRS S R A P AR IR R B TR ASORRIO T (E AR R T
G, FERE B 20 1A 80 4EARLUR I HPS”IEM, U] JE /s AR /R S HE AR A St
JA R R LRI R

50 “EAAA 60 AFACHIY], i B R LA 0 H AR PR [ 3 3 RS R
SESDAR BT U SO A IR, RR ARLSRC T A A B, SR
LHERZFIKTLIK . W80 FALUE, hEIRE S TG R B . 3 5
SIS BRI BRER . BEEA R 2 G L BHIEMEY) E E S 2 51

o EE, Y, 1969 ‘FHA, G, (WAREEMA, BB, W, RN B A A OE A, R
MR E T

® HPS (% CHEAFRUE. A AAA, HPS A history and philosophy of science [fiifk (Matthews, M.: 1998); 1
Ik HPS 2 RL2% 42 Chistory of science).  RF#¥72% (philosophy of science)  FIELE#%% (science teaching) HIfFiFR (Fk
UK, 1999), A5 NI HPS HEfF AL Chistory). FHEPT%: (philosophy) FIRF#4L 2% (sociology) HIff#R (TR,
2002). 33 history, philosophy and sociology of science in science education 75 #% HPSS. (Hsingchi, A. Wang & William
H. Schmidt. History, 2000) {HHSZEAGRKKI. BHIEMHZMARIE L BTSSR HE NS (R
B FREE BT LAY R RFESN D . WIS ERIEERE b, BEET SRR AR R, A e, 41
2 RIRITH— RN s N ASKRE . HPS 20 AR5 R T %8 VRS s8R BHE AR i
2



Fwhor EEsh N EREE A b E

{EL RIS k27 S AT /D W 0 20 BT RLA

R WRHE 2 R E A A, ATL AT Hr 8o h iRk g s, (HE= WA
AR G AT TEAE IR o FEIX — s EIRAINOXAF S E MO LS . [FI, ZARYE
AP A SR EE DR, R ERL S LSO T RE . UM FRIER UG, Aozl
B AT A s AR L SRR FR I R A AT 7 A S BRI 28 S i B b (R kB, B0
of kA AR PR RSO, IR IR SRR S A AN AR SO i P R TR RN HE S A e Bl 2730
RAFE

HEMNMUA RN TR, A ARG U IRe . R R RN S
T ARG AR R BRI A S0 . Bl P URE T T AR AR R AR R 1Y
PEESR . RGN I, AR ek, AT e SRR B2 S 4 (KR
FAIE R BAME LA P g 30T, o AP B P A i 1o IR, ASHESE T
FNFERREEA SO 3 B2 R PR AR 2 SCA IR 2 A 2 2R v (R k2 e e i e o

1.2 AR RIERF

h T P A T O R 2R O R S 3R AT e, AEEORER A T LA R —
JEALAE 90 FEACHIN . 2001—2003 4E. 2004 4 =N BRI Zb,  DUE T 1 ER A
TR RS TIRRE RN, DME TR A IR R s B N 3, Rk DY)
R DR DB REE M O 32, SR bR AEA . XA RNFR S T, R
8 19 BHMAE AT S

13 iIRITEAFXL

EARLERE A B (O RE A R BT B A B, R AORE, B SR
PUERE, G RHAR DML BAMEE TIAROISZR, F5kl2 Laurinda Leite 117>
PriEdk, SianIERAEM PR LS YL %5, WA B T30 B AL 1 2
TONAEDWYESE, SRIGHEEDfE TIREO MU, AT T HARME . WA
I YEERIN G W e WL 1

F1 REMRFEEDTEEFURRSYERE
LY | IRBOHTHESE etk e X

HELX AL SEAEEM AR E B AL (KT, A LA S skt 2 R

PN HOrh ML RE A S AR RSO T RS 2] 100

PSR s | RPERAT MBUERI B UL U, I IA A 5k
it TEAE | mavones
HIA R S PR T/ A B HOM T H0<100% , SESRRNELEUR
FHE
TR Y G
B |y | ORSUES T Bl @W i B IRS RAR 0 O f
#itt - Y3 SR BTN . @IESC




2012 MR A AT CRE < D) w3

VU | RGSHTLEE BRAEME & X
(UACS aeppprey | L B SRR, B PoRAT e
SR
o S, E A R R AL AR
i g | EOATRRIR R RO SR, I R R
T Rl E MR RIERE T S, B R A A
BUSS SR | SR BB s A ) %%
VERRSGIINE | ZEROM R LI SR b AR VR AE
PRI | SRR R s A AR e L R
PSR AT | SRR S F AR SR S B B S S [ B ST AT
o 5 s 2 PSR R R R S R TTIHe, — M B it i 7 A
SN A N7 o g o
Rl 2% g TR B
| W RIS | TR B sk R Sk s B A A s
& PERIRANOR | SRR A S O A SR, IR, 24
BB | SRR RN R e R R PR S 8 S
o 95 SRR R I R AP R A, A I AR AT
BEEPEAN o s
JAH” A
IR | TR R RO HoR. BOA. SW. S8 Bt bk
. S TR o BRI v B ) LA 7V R L R, R 2 S S
T ik g .
[t « 5"
AR SR AE R R BB B RS . 2 (050 28 AR, —
AL T | R T XS “2hid X AR « B “RBUA” “ IR 25
e
B2 o | R R IR, R AR R
N Rk | T
% P A
SRR 2% 2 AN ?;/ E““ A‘E‘g@’:“", - “hh 2wl SRR AN «:'1:‘»//‘;”
T Tﬁ%ﬂ%ﬁal r;mm CoBH) T CEhY T TR “RE
g A
Blpgis | BOAF R BRI, WHBL &3 i1 ARk S
EREAEN 2R e AR B BRI 2 I 6 R e R 13T
S FRES | 6, BIEGE IR FRER E OIS 55 =0t B a2 BBl
TR R
£ 5 I U538 TR MG R I AL B “ 8] “ g “ W
ORI | %Jﬂjﬁ\TA@$Axﬁ¢ﬁjﬂu WIHEL “FH 37 WL “
Rl g WB)” HFFE




o

Bl o h NS R 2 O e

TR | R B X
e W T | R F I EE . AL AT BT U LT
Ll | R SORAUR, TTIREER B AL < PR i
e |
et
Ir‘h ) 2, l*IE N E“;;—lfpo D K(';‘\:’ﬁ\il*gfl ”» (‘** ” {K/‘ lffl-j” “ HE” (l‘
gy | PR T RIS B T KR
B AR
| AR LRI R I B SR B B
Rt s
vy A
| RS RSE. WL K “E” RN T HRIE
FRIZUE e s
5
T 3] 2% 2 i K35 ¥ #4‘3":5'_'%‘0 . 7 CNHES 7 U @‘ll'ﬁ 7N
gort gy | TSR i 51507 AR et it
B AR
ey | FOVRRERE A, TR AR DS
= ™ K(%I\é‘j” “ &%u” {(%M” (‘/ﬁ?ﬂﬁ“}_—él:” %?*;ﬁ
| RIRER TR G E L. B SR K 5
FER O3 e
W
T L R T
7 2
B TR RIR, R AR T 114, B2
B | SR ATIE, RIS BT RAAL . 96 BT R 5
HebE BUAERE. VEfR
FIN T SRR T RRRIRIA £, IR AR,
U | I B BRI KB, i e 5 R R 4 B
— W, WA LA, BT R S ] e
3 SRR AR A, SREAKRE], (AUA N K Ak
W | S| RISEARLR, T TR AR RS P R — R
i (E B
B T 3 H R B R, SR IR S fL, —
KIHSCACHRI | BRI AT N1 OB, R I 095 5 REE S R R
RIS T« R o — Bt B B b SR e
o E T R SRAT AR, R R SOk, T T
5% FEZH WA R e N~
R XHET, BT b SR e 4
SR, R KA T HOb o LR KL



2012 MR A AT CRE < D) w3

2 HRER

2.1 BELHE
£2 HHMFREEMWRHWER

. R o e INTS PN Eé%ifﬁﬁw
01 ANHh] s 21 36 7600 3.8
95 NER 4B 66" 97 24500 3.6
03 A= s 53 61 13500 3.5
04 NHU =i 37 73 25300 11
04 b= ) 75 115 34200 10.6”
01 NFHEH] Ak 2 25 14 2700 1.3
03 g k2% 15 16 1800 0.6"
04 L ZR i) P Ak 27 10 9 2500 0.8
95 NHR e k2 3 1 400 0.15
03 A= A7 20 33 9300 2.0
03 b hs A A 35 61 7500 1.4"
04 NZB A2 9 8 3100 1.5
04 L ZR Ji i Ak 2 20 60 5100 1.6
01 NBEHI ) 23 15 11500 2.2
95 NHUw i ED) 7 8 5400 2.7
03 NZUs =) 30 49 18100 5.4
04 NZBE ) 104 102 35100 6.5
04 BB P AR 69 197 28500 5.1°
03 Wi LRI R E 63 88 16600 1.8
Bt 685 1043 HEEI T
T 149 22.8 3.5%

Vs el LA AR (0 BN B AR B (— N ENBR 2 B, JCAAR R B
A

MANTFI 2RO hRE S S B R UG, O Rk S B RHE R AR T HL
ALEH W W 2257 . BEAORUE, B Em P Eb, b5t 01 W #hs . 04 b
Mo KRN EGE BRI T BN, AR B A R R S R ] 2 T

PN A/ & [ ) | B i AW 7/ L7 81



o

Bl o h NS R 2 O e

FRbe R ER IR B R LR, s R R LA TR R .
Ab, W CREEY HO A RL: s i LG O1 AR H IR = I 1 RO hoRL 27 s i s b
MR Cogh Bl B8 &, AR AR B R R 7 5L S AT

B LIS T, STEPEIESC. S

PEIESCBORB S (222 RN D . AT

FOMIE R DU B i 5 1O A FS— 20 04 T B RRAE YO & — i i A e 1
T “BEERREDITE” N RMATFIRA KRB AR DI 8, R OZEM I — DM .

22 BFEEHRAMNE

K3 RELEEMINLESTE

» BRI i | wmteEx | wwnsl | sEASE | sk
01 NZJEA) rh g 2 0 7 8 0 0
95 N#hi =i 43 17 31 15 3 0
03 AR Bl 3 41 6 0 2
04 N5 g 9 10 5 0 13
04 b= A B 14 8 15 11 31
01 NZEAI P2 0 8 6 0 1
03 BRI A2 0 1 14 0 0
04 L ZR JEAR] P Ak 2 1 0 5 3 1
95 NZBE AL 0 2 0 0 1
03 NZhus ik 1 3 12 1 3
03 Fifgh kA 1 8 21 4 1
04 N =i Ak 0 1 6 0 2
04 L ZRJBL s Ak 2 1 2 15 2 0
01 NFEHI D) 3 3 14 3 0
95 NEB T AEY) 4 1 2 0 0
03 N#inh ) 8 7 9 5 1
04 NZ s B 13 22 38% 25 16
04 LB AR ) 9 12 43° 0
03 WA R 12 18 31 2 0
FSY e i 97 185 267 63 72
BT el (%) 14.2 27.1 39.1 9.2 10.6

e By BBt LS b R S B BB, P10 B2 AnAE T 100%.

O A 14 4ok B AR T VHE AW B S) .
@ Hrp g Ab “ATNGE”

PR R R R R TR SR R B

© JLrh 19 AbRAE—FERTIOA “RlPRBIRE” LM, XA T RN AR R EN D



2012 MR A AT CRE < D) w3

MANF AR B hRL S UG DL AT, A5  RE EBUT NRAT ASFRAE . P)EE
FrepRba A SR SR IESCH BUR AR 2, 10 04 N Hh s W B Oh v DL RE | 0
i BOAAE B W B39 22 5 AR RS AR ST R IE SCR IR S, R R T il
RAZHE, FlE 04 NBISs A — ks O WISt A5 30bt DUB et LA S L5
Ao E, AT D

Mt R O AT B R SR S5 ORS00 R AR AR B Bt A e B
03 WH LR R B0 1) 5 IURE SR AE W06 LEEAH AL

2.3 RIFERFIEIW

IR, B TR LA DR VCR IO Z o IR Cos b B 8D &
90 EAE T — B s D1 s Bk}, AR R e, R, BAURR
THEHR SN TR . RO O T R Rk S 2 5, o U A
27 AR B R B HVBORGB A S, Rl B BOR, Py s BdlE iy I RE
LR R VP A5 27 20 5 3R U o 5 0 i

R4 BELHHFEWUITER

237K 5 DS R R | AR ey B
okt ) 15 ot g B | SR X VN
01 A#hrw)H s 1 0 0 1 0 0 1
95 N h 1 5 1 1 0 0 1
03 N s el 1 0 0 2 1 0 3
04 N B = h g B 0 0 1 0 2 0 5
04 [ hi e R L 6 1 1 5 10 4 4
01 NBUH k2 0 0 0 0 0 0 0
03 LRI b2 0 0 0 0 0 0 0
04 1l AR W) A 0 0 0 0 0 0 0
95 Nt =y ik 2 1 0 2 0 0 0 1
03 N #hi b % 0 1 1 0 1 0 0
03 Iifghi i ik 2% 1 0 0 0 0 0 2
04 NBU i ik 2 0 0 1 0 0 0 0
04 1L ZR Wit iy Ak 2 0 1 2 0 1 1 0
01 NBUR A AEY) 0 1 0 0 1 0 0
95 NBUhi i AEY) 0 0 0 0 0 0 0
03 A#hR i A4 6 1 1 1 1 1 1
04 N 4By 36 21 39 3 15 2 6
04l dthit iy AE ) 5 10 2 2 3 0 2
03 Wi LR W)l 4 2 7 0 2 1 0

BHE 62 43 68 15 23 9 26
By bl (%) 9.1 6.3 9.9 2.2 3.4 1.3 3.8

VR T L B ECS Eob R Rk s BB B, 2 ) LR B2 SR S RS
FEAMSF, LB FAET 100%.

8



Fwhor EEsh N EREE A b E

WA REER 04, VB K o B2, 95 Ny h A B ik e A
U RbE a7 2] T SRS, 04 N i A Bobh b oG TRk (2 T I S A1 Y
Wil s A H N B BT AR L, (HARAANK s 15 95 N0 mn - W B0 ot AT
HoAEuG, HIEA . (A 04 Eifghi s P A BB 8 il ), JUR IR e
T R A T, P B E  riss, E D BRI I RE ) B S5 PP I 22 . T
SEFTIB B, 2 B A D BB P AR i WU 2, JLIELL 04
N A B R DUAG 5 o wyh #0M B 28068 S A R AR . 1 8
LZE AR D .

24 BMEELHAS

MR RIS ot b Rk S O S ) o 206 P o (KR 27 g S i R R ' A4
MEARTRNA M SR DU, S TN LIRS (3% 04 @i AR 01, 03, 04 471+
FRETINAT & ORHEEFBIFI TSNS, QWXL T, OWFE S, @Xdrn
e, OUFRALEKRIR, OFFERMEMER, ORI WX HP SR HE
FeXFEE T UG S B0 s TR ST SR A L B R A 4

#5 WMAMMFEEARINER

S WF5T WARER IR ¥ AREE | AMER | BRSO R

S0 Bt S HIE7 VS S % 4rip HIPFE
01 AN#hry) s 4 4 4 2 7v 1 2
95 N B =i b B 12 16 10 10 1 6 5
03 N e L 7 6 5 4 1 4 4
04 Nhi i 4yt 8 1 6 4 7 4 7
04 -3 hi ey R L 6 16 14 12 13 7 12
01 N#hw) v 3 2 2 4 0 1 0
03 _hifghRwIh k2% 0 4 0 2 0 1 0
04 11 A iy Ar 2 4 3 3 3 1 0 0
95 NFHhi i AL 0 0 1 0 0 0 0
03 N\ Bt i ik 2 4 9 2 1 5 0 1
03 i i ik 2 6 1 5 2 2 0 4
04 NFhR e AL 2 1 2 1 1 0 1
04 111 A< i ey P AL 24 3 5 7 2 0 0 0
01 ANyl A4 8 1 9 2 3 2 5
95 NFhi i A9 1 2 0 2 1 1 0
03 N i A4 6 6 5 3 2 1 3
04 N i A9 18 24 17 8 11 7 16
04 T bk i AR ) 9 18 13 5 1 6 7
03 WL I k2 19 16 7 9 2 7 7
s 120 164 112 76 58 48 74

Jr i el (%) 17.5 23.9 16.4 1.1 8.5 7.0 10.8

VE: BT LB B ECS Bob R R S BB R, 5 A H LR e S R S IR BT
AHFF, LB 2 B FIAZET 100%.

O PP LRI AR B KN, K2 W BB KRR 200 AR ik G DR ARSI



2012 MR A AT CRE < D) w3

WA I L7, AUPBOb PR S R 2O R L7 b
BRI SR A D 604 200 BIEIUT LS, (AL b X
MVFIR” PR, HREIT BRI 2JR: MMM XL P
Bed, HFEIT BRSO L AR = SR

WBCRIE T DA H 4 RHIO B b 5 AR T — U

2.5 BRHIRIFER L@

MR RIS oo rb RS O 5D, EOM 1 BT Rz B RE 2 S SO i P EBORB A
Bk b, CTORSAE” S PERBURZ, T “CHEESHEA SO PERBLIN B>
MRTRFEBRE , X PRBE A SRR B R AR L A SRR

NSRBI B, SAFERLZ AP, SR 5 fh P 3 5 R HE
FIKUGE R B, . S22 RS M I SO AR A AT I B, S v S b A
RPN AT TS, DU B R R B AR AT B SRR T
FEVH” SR TR, A B T RIS “ SRR “ QR S 1E”
AR Z , A EM R “ SORSAIE” ST Rl iR K. IXEETTRE SRR &
R A Ko

H1 P O AT ) 2 b vy v B PR T 7] — KU

#6 RTHMFRXUBESTER

SO E | TR | OB | OMREE | MR | KL | Tk | BeRih | k| JFR | 4K
E40Y) MG | b | R | B | Bk | SEIE | SRR | BRSE | QBT | AHE
01 NHIRpIh B | 2 6 1 1 2 8 3 1 2 2
95 N#mmh el |3 16 9 16 9 30 13 0 6 4
03 N#wmrhee | 2 1 2 8 5 18 4 0 2 2
04 NHsmh e | 3 14 3 5 6 16 3 5 3
04 Lifghmh e | 8 21 8 8 6 16 12 9 14 2
01 NHIRAI L | 2 2 1 1 1 5 3 0 1 1
03 _Lifghplh b | 1 0 2 0 1 7 2 0 1 0
04 LRI | 2 1 2 3 1 3 2 0 0 1
95 N#hsmhe | 0 0 0 0 0 0 0 0 0 0
03 A#hEhibz | 0 5 0 2 2 4 2 3 2 1
03 Liffh s | 4 5 1 5 5 12 1 3 5 7
04 NI |1 3 1 1 0 4 1 0 1 0
04 W AR P | 1 4 1 2 5 10 0 2 4 4
01 N#hswirh ey | 7 6 3 0 5 12 3 6 2 3
95 N#smh A |1 2 1 2 2 5 0 0 1 0
03 Nty | 2 4 2 3 4 10 1 1 2 3

10



Wiy WERNERE B b

SCiARE | TETE | B | OMREE | A% | RRO | Sk | BUEt | ok | TR | 4k
Ee] WE | T | | Bk | R | SHIE | SRR | BR3E | AEr | A1F
04 NBU = EY) | 25 14 13 19 22 42 15 26 16 20
04 bbby | 14 12 5 5 13 28 3 7 4 13
03 WLV HEL | 15 14 6 22 7 29 5 2 7 8
Bt 95 | 139 | 62 105 % 259 88 64 75 84
it Ee sl (%) 13.9 | 203 | 91 | 153 | 140 | 378 128 93 | 109 | 121

TEe By R B S b R s LR B, % SCAE P BLE B S R 2 s B
HOFAMFT, PrAR BT 020 B MALET 100%,

2.6 WEMEEG]

MG, bRk g S DUIRIBOR A RE A e %, (E IR oy
hRFEEEM RS B, Bk bR I E P ETRIOR gD, SCHCRI TR SCAG IR ) 38
EQIJEELR

AR 2RO S AR 1o LA RO A EER CRERPIB ) BT o5 LU 8D, s b vh
PRI R ARSI (090 5 HRAL 2, A OR ARl 2 e  5 £ 8 DR 1) 522 ] 3 S B )
8%, HEWHO ARIR AAR- SO R B 2, T 03 WHLARKIh RHEHR . 04 L
R BRI LE AT 1)

FIrb B 5 P B AT R CREAR D, B PRI 2 e, 52 [ 32 SCHEC B B
IR T

R RFELHREENEREIAER

b OERE | g | s | cemp | gﬁ% ;‘Z;ﬁ
(N T Bk 7 4 6 2 2
95 NZi s 31 20 1 10 4
03 AN en 18 26 1 5 2
04 N e 8 4 4 1 2
04 bR rh 3 16 1 16 18 8
N TI L 13 5 0 3 6
03 LRI b2 2 5 1 4 3
04 L ZR AT Ak 2 0 1 1 6 2
95 N Zuhi e Pk A% 2 1 0 0 0
03 N FHh e Ak 2% 10 8 0 4 6
03 hifghi s b 2 13 10 2 3 6
04 NZuhi kA% 5 1 0 3 1
04 ILZRFi e A 2 5 6 1 7 3

11



2012 MR A AT CRE < D) w3

. PEOREL ) e | s | sctmi %ﬁ;?£ ié;é
01 N#URHIHAEY) 2 7 3 8 2
95 N#Uit i ALY 0 5 0 1 1
03 NBUhi i £ 5 12 1 9 4
04 NBhi i AEY) 7 33 22 33 4
04 L FR iy A= 4 14 33 0 17 5
03 WL L 20 12 1 13 9
A 180 208 68 153 70

B A (%) 26.5 30.6 10 225 10.3

BT LR B EUS Eob T Rl s BB B, S AR LR B S R s I
BN, T LS RAT H 22 T2 T 100%.

3 MIRERITE

SR, B4 AT 1995 4. 2001—2003 4. 2004 42RO, RIVENE LA
AR WA 2R RIVTIA. S R S5 T AR AT T AR WS R 2422,
17 HAEAR R RIEARBLRE SO . AR T2 A B R 22 S 7 ) A fig o (HAR AL — 22
I AN AE o

3.1 MRFETUHFRLERE

FHEA LSRR, T2 €N TR SR, ARG g A r g, il
THIMALHE: BT, A2 HT I 19 AREM v, “ SCARE ) 7 A0 “ SRRSO )
A3, g R M “RRIE 7 R 213, RS EOREM S P <30k
W 7 A SRRSO 7 IBHTR 2, (H R 7 OR <SR KR ) X
VLIS g 5, JERR S B PR RIS SRR AR e R SO RAT AR S
SRR LSO R S AN

3.2 RIFEAREM EREBINREE, FMFENRFLRYIER

1 WM ANERG. Banyl, B DA eI T R B Ak 5
KITA TEAERIL, A Wt T o el B S5 56 A B A AN [ PO P 42 [ o i 25 S b7 8 HH
fEP AR

2. WM AL AT AMEEAURES S, Rl A B R P R B PR R 2L
MDY, RIAEE AN WA AR X 5. B W 248, WM E 2RI T
RIS . AT SR I S B SR s R S AR AR AR D, s R AR
W AEAN 2 B 1) BL S T i AL, (HAR A AR R K

SO AR RIAN 4 DR SE M 27 2 PR (R E2 SCA R PE A A i, AR D) 3 K
FEXS RHE SR T

12



Fwhor EEsh N EREE A b E

3.3 RIEXURERIABFERBETE

BAREA I — S Bh LN B AL SRRSO, (HAEACR YL, R
AL B REE AN e . X “PRBELHEA” “SRFE\ERSC HIRBL” M “BoR 5 &A1 SFSS
HAEA R Tt Rt “CMBES A RN S P R R e,
IERBAME G HUARER BN, AE22 5 B deifi g ), SR 2 i

3.4 MEEEXHEINRMEIK, R TRZFELHXURNIE

A W o 5 [ 3 R AR e A, (R AOR U b rhonh Bk s [ =
SCHH R BEARAT R 2R AT L8 SR IR O 1 34T 2 I X, K2
e AN, R S T CEE I E B AN RER A . 106, RE T
Ftie ettt A8 3, hAMRRE L R IR S ], AT AR 2 T R
Fro FLUR, BRSSO B 42, K T AN A RET B A T AT T oty AR AR 1 ok
FUREUAC LA 05 . AERATIX R SR, AE20R AR CRAIE S SRO2 N 2 B Y
FHEER RO, el A BN R B BA MG h BHE S I R, TR B IZ
[ RR27 7 A RUR K SCA IR 3R o LSz, 2 i 2 R SRR R 9 J R T LU 27 7 4R
RO Bt [ 0 52 EDRS e 1000 A T AR A H0bd P RN 1R 22 (R 80 /M
BN BA R IIRR, BAEE PAUEAT 22 [ 5 SR, W RERE IR S 7L 7
AU REIE AN AR . SRS L 5% [ 0 RN AT . Falidlt e R O 2 M 2 CHH
FEARALR, R T RE S SCAL

35 EFREMPBIRFREAFEERUZXUNEIRERAE

XA 22 R RIS — AT T

(D W3, A% A= 1HRER (B h B8, BARE Bl T iR
A AHNETTEI AT, B PR RS N 2, WA TR Dy s fe b s
TR, SHUEAMBEA RN ZHE, AR IRES LN REC I s, AR st
TTREA AR TR A o AL A B HE R 5 B AE R LR T A RN ZE . W
PR W AT W3 2 T8

(2) ANFRRAS B B o 22 5, i vy sp Wy BRI 24 25008 ot L2 g s ek
L NS BOb B G . (R R 2 AR A R ) 2 S 0

(3) LM [F]— RRAS T AS R 20 o 22 St ek, 01 N BRI Ak24 0t E
WL T 9 RERME R, B RME SR FECh 2000 F, 0 FAHIRELT 1 ARMER, WER
= LB HO 200 .

XEETE UL, B REBR RS RN B PN IE A G —, KRR gk
EPRERE AR ARAE S — o SRME SR B T B AR B P RE ], 1%
Tl 22 S K 5 M BORE Th R 2 52 SCA R D RE IR 45

13



2012 MR A AT CRE < D) w3

HOS content analysis in china science textbooks from the
perspective of enculturation

Ma Yong-jun
Qingdao University 266071

Abstract: The present study, drawing from the perspective of individual culture
constructing, employed the methods of content analysis to probe this issue in China. Nineteen
sets of science textbooks have been analyzed; It is found from the content analysis of the
textbooks that: (Dthere are distinct changes of HOS in the textbooks of different times,
including its quantity, contents, ways of presentation, and intentions, but the superficialness
of contents and the lack of the cultural perspective in the textbooks are the key problems;
@there are some significant difference among the different textbooks.

Key words: the perspective of enculturationism; history of science; Science textbooks.
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Scientific philosophy and elementary school science
curriculum reform
CAI Qi-yong
School of Education Science, Yangtze Normal University,
Chongging Fuling 400810

Abstract: The development of scientific philosophy had a profound impact on primary
school science curriculum. The concept of elementary school science curriculum reform will
move towards the integration of science and humanities; the ultimate goal of the elementary
school science curriculum reform is to improve students' science and culture; The integration
of science and technology and social knowledge constitutes a primary school science
curriculum reform; cultural and relative scientific investigation will become an important way
for elementary school science teaching.

Key words: science curriculum; scientific humanism; scientific literacy; scientific
inquiry.
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Frb AR 2 e AR 2] 0T I
FHRVEWFSE
ARTEAE T 2 AEY JERIE T

CHERG IR A 2 SEREE 220 T RA) M 510006;
IHREHEREAE TRAT N 510631)

B B EERE TS BN BCE T A E AR A ) R A R R, TR
RGNS A EENE L, s, DEAESEIE RN SOLO (Structure of the
Observed Learning Outcome) AKIZKFJZ IR G SRR AL F A )24 2 s o S AR LTI i rh 224,
WHAATTHEAT “2EE2E I AR A (LPQ)” MR A, AR AR ) i SN RAEE O Bz, JEEUN )
FEAS, ST TBEAT s b2 e B JELEE 35849 1Y SOLO 1Bl (R, 3RAG-27 26 12 3] e i 4

RIAF N Y SOLO A AN E5 H 2R HE o 3 A 1 E ok SPSS17.0 B, 2 B e S AR S B s B AT 453 40 Mr

T RS AR SR . BFFUES SRR FBURE AR rp B DR 2 v vh 2 A i 1) T3 2 AR e 22 20 07 2K
TR R SR 227 21 77 s 2 AR A b o P AR R A 2 D B 2 5] 5 SR Jo i 5 27 A R h X2 23 07 U
JE A3 AFER R ARG 7T SOLO G544 i /KT )2 IR It 2 Akt i) 1R iR )2 a0 2 =X ik,

EHOMFZ R, 5] 322 A R 2 X ot 20 % 20y B AU 2.

KR b e EJ7 SOLO 4038 AHSRMEWFST

1 81 &

% [ F AR PUHE I3 T T 1954 SEHLHY T % ST AMS (learning style), BRIk
m[ %377 (learning approach), it MartonM™F1i K F Biggs® a4 th 2% 3 75 =,
(approach to learning), #7157 2] & FIXGBE IA])  NAIZKF L 2% 20 50 DL & TR I ok
R0, Marton %5 A MRS B SCE T2 S RIS R, B9 T 2 ) BhWL 5 2 2] 45 B 1 %
WePE, JFH “o0W + 2o sng = 22075 IR AE I HOR 7. Biggs 5 A2 2]
SIHLEAT TRANESE,  FF DAL EE S g BRS04 3 L 2F & 2% 2] SR 45 )
AT TRV, R T “ bl + )k = )07 w80 i,
St 1o ) O A =AY R 2 A W2 2 29 07 R S s A >0 07
R, IHEAI AR S T 2% 2907 5 2% SRR AR S,

AR, o R AR 2 R N S IO I AR R . S ) AR
FESSATIE 0 X R R AN, o IR 22 ) 45 B0 . B ERRCRE INHSRIG . 6

O RABHERWE R MRIWTRIE (45 2011TIK112) #HhINH .

WA N : 24k, 2, BIEIZ, FENEREERE N .

eI ABENAE, 1984 4F 10 H4:, &, T RN, NFLFEFHII.
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R SMERRERIS RS HORE, RS 2] 45 R AR A0 A 25 A e e 22 3]
144041, Biggs 1 Collis JF 2 T SOLO 432 Fil i e s ek P 272525 =] 45 L i o e 1o 290,

Chick. Lake Fl Van Rossum % LU fEia B4 e 1) vz ks A i v g il i 27 24
O AR A3 % M kR E . Chick. Campbell F1 Lake 25221875 78404t SOLO iz FH 3|
AR, s, A, EEERET, Chan  SOLO AN M 2RI T —14t
FIUH, 52 MG, XA S 43 SR s e J8. 2% 40 R 04T LU, FFUUERH, SOLO
Oy T I AN R R 2 2] 4 120,

R NEHIZIRPE R T ) WS )RR, #) R 4RIHE, Xt
SRR AR SRR PRI R 1) ) Oy AT VEI, R A A A ) R A B R H
T, AT R AR S PR AT VN ? R AR R S AR A 3 T U
RO ? ARFFCIE L SOLO 3 JRiE N H TAb 2R, X222 ) i 5 2%
A 2 07 T, AT E N TIAE DG, A BEFIT S SERE ok Ak TS T I 2 B e 2
ARt — e G R .

2 xRt SR TE

N TAEEIUREA A ) 2 ARERYE, DL IR FUREA A5 BN, &5 AT
FOEILE SOLO MRS H 7 (U SR mrh (A% JEAE 4 1) “4b2% O R B 593,
BATEIF TN SN 2R 1) D Hp2g (1) R s — BRI 2 A KR N, A BT

WL E R T Cgmibilir i (B RE RS (LPQ)YY LU (2RI #2455
WA RS P AAE. RIS CELERGE ROV R EEA 4011 SOLO MRS A2 3]l
Fia) . MO i) JL 1402 43, [BIMCH B0n) 4628 1212 4.

WA 2% 31 7 G 24 S AHLLL R 2 S SRS R &R, )RR G & TREXE T 3)
PlaomR. WERZEIGPrER. B silnaR,. REAZIERSIER. K2
2 SRR A e ROt 2 S SRS A B 6 N R, HAGAN A R AEE 6 AN e,

AHFFEIF) SOLO MPARAE N 75 0 iy FP AL 24 S RS, 3L 6 AN, BN S & LA
INIBE,  AFAN N LA A N ) B iy SOLO 7K 544 2 Uk . 4l SOLO Z5 F s AIE 5 24 A
FEA/INEL_L AR 5 SR T AH IR 1K) SOLO AKF 2K e FEAR AL 24 MR H (12500 52 7
SUH I 1.

F1 LENiKEE EAY SOLO KERKIEEFR =4

(7 L] (s LRV
P TR SR RIA | 31 R1 2| R2 SR il 454
UL | o i gt Kr R2 | FoRmREE (21 RARD FikKP
M2 | Ros BAT 2 MNFNYERE 0 2 ik KT R3 iﬁﬁ%?‘élﬁé BAELLLERAR) HifhyK

M3 | Rl 3 MR IOZ HaHAT | RA | 5 R 51 E IERIELERIAKOT
MA | FoR% ML EEE Lt | EL | Fomfdn i g 4 AP
RU | ol (1A% Lhtkr

93



2012 MR A AT CRE < D) w3

A BAE £ B SPSS 17.0 B TE 4007 . AWEST P ISR 0T, T34
FER LIRS . 5 100 B AN GRS b 1 SIS AT, 0 AR [ 20 ) % v —
) (2 3] 4 R S SRR, 02 3] 4 R 52 5] 0 AT A DGR R 6 4 BT A%
3 HR50

3.1 MEFIREH SOLO MiREHEE S

A B )45 P2 FH P 38— 350k R OH 7 JE U (Cronbach) o RECRRAE, LLJ H24
%, H SPSS # A4 #1118 1945 BE o NI R 43401, 1% %5 (1) Cronbach’s Alpha 24 0.717,
e PEAE R, DO i G mT F, AT 2 A ay bk

3.2 FIPEREEEEST
WY& T 6 MER, RADNEFAE TAFRMERIAR, AR A2
PRI, 20 000xt 6 M ERIFEIL AN o R AL, JLEURILEE 2.

R2 FXRFEILRECQEHHIB—BIEREL (Cronbach alpha) SaEiEFFRLE R LR

. . {4 (Cronbach alpha)
iR I . o o o
s | AN# | R)ZRXEY WwE % |
Bl B Bl s N S
A | 2011
WK — | 1402 0.561 0.586 0.722 0.759 0.698 0.758
2012
5+
. [4] 0.46-0.53 | 0.32-0.51 | 0.43-0.70 | 0.54-0.67 | 0.36-0.75 | 0.57-0.76

E: BRI T SCHk[22]

FEAR IR ) T RR I A AN [F] ) 4R FE A 30 F N 8 — 3, o &4 (Cronbach alpha) i
FEI M 0.561 £ 0.759, 4563k 2 LAE IR EdE, o LAURIL, AW ok XL
HEFERL T AT Va BN, AR 4E RS o RE T LART I B il B R W% 5L
Pl 5 R . ANANERE T, RIZENHURIER 2 RS BEARX AR, IRZ SRR 2 ks
F AR, 43R 0.722 F10.759.

3.3 tHXMAIENZER

AW, GRS 2E S T AN, FE RN A AT 00T — 2 LR
P L R (0 - HEZR 1K) SOLO JZIREE R (5T P Wi4hik; U: Hligify; M: 255
g5k Re ORIRESH . TEWER L 1EN 45, K% SOLO 2RI T — M/ (E )5 3R
PR AR E o E, ARG 20 BTk 2827 3] 25 B0 A0 55 ARG Y. (1) 27 ) 0 X2 TR AR G
PE; 02\ SOLO G544 %% 2 IR I 1 43 3 5 27 ) 7 A TR O R AT 4007 LR
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Bl o h NS R 2 O e

331 NS AESTFIEREFIHFARIEXME
Y RSL I 2 PR IR 2 20 05 3O A FL A ) 45 RAT R

SOLO 3 J2 IR T € M, IR
XF R A7 2 7 AHEAT Pearson (RZ/KHD) FHOCREUNE, 45 WK 3 iR,

Wiy, o 2 A AR AL 2 B A 1 5
LRSS, WERE G RGN

#x 3 FIFER5FIHAM Pearson X REHRLE

A5 | Bl | dems | 07| SR | s | o7 | Bl | ke | 7R
%% | Pearson fHJ¢tE| 1 | .051 |.065" | .066° |.1057°| .069° | .096™° |.106|.0867| .116
2 BEE G .078 | .024 | .021 |.000| .016 | .001 | .000 | .003 .000
[ N 1213 | 1213 | 1213 | 1213 |[1213| 1213 | 1213 | 1213 |1213| 1213

* 7E 0.05 ACF CGIU) L B EM K.
> fE 01 ACE G BB,

HI 3 Kt mTLAHERN: A8 RS 2 20 07 SO LA AR e IAHOG T, FL55 el
AT AR Z N S AR R E M G Bk S, fERZ¥ 215k, 2R
P GURTE B R ) WM AEIR)R T AR, AN ) G R R Z SIURNR )R
SRS P RN, HAZR RSN SR ARty s, 2 AR5 S 4 52 ot 2l

HURT RIS 1 5 1) s, L3

Wi AN g e 5 o

Z 7 22 B I AL TR BONAS 56 45 R LR 4.

*4 ZRRFESTHEMRBE L

FA R EIHR

W 1 FSFJ5 A df Y7 F Sig.
K IEAETY 90625.328° 309 293.286 1.264 0.005
R 121870.512 1 121870.512 525.053 0. 000
KEFL 6559.684 25 262.387 1.130 0.300
2SR 11033.543 25 441.342 1.901 0.005
KR 11868.970 45 263.755 1.136 0.252
Wz 8495.053 25 339.802 1.464 0.067
TR s 5280.784 25 211.231 910 0.592
W)E% 7 14595.430 46 317.292 1.367 0.055
BB 9839.875 27 364.440 1.570 0.033
B SR 13134.391 26 505.169 2.176 0.001
Jsh 2 > 7 X 14568.176 47 309.961 1.335 0.068
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Pl 2] g5 R

i 209596.094 903 232.111
o 4801359.000 1213
FEIE At 300221.423 1212

a.R7J7 =.302 (ij§% R7J7 =.063)

MW 4 FRRTCUE W, RIZHNG . s HUR st S A 3 g vk & F IFDUiE 4> )
29 1.901, 1.570 F12.176, Kr¥rIME#{4 P 4%k 0.005. 0.033 #10.001, /T 0.05,
AR, AIAHRZHNG . BSOSt HLAN SOt S me 0 2% 2] 45 IR s A7 A B 5 e ey I
Athy 7 T 1) 27 ) 7 XA MR A8 P #BK T 0.05, Rz AR, Ak HiAth I T i) 27 > O oK
2R IR 2 2 85 AT R E N 2 5T

3.3.2 )\ SOLO KERRXRFMASTEINEREF I HNBIEXRM

B, AOHHER T D H2E AN FE I = AN EITATEEU = AN R .

LR, KR I S P [ RS 4 AR AE = Fh 2 ) J7 b P s 1o 0 7 k028 (e A
R AEIRE T K ) 7 AR e, MR Z22 2k n 22 21 5 KA RNRE X 2D, DUES
AT, AN RS, ARG RIS AR =R ) O R BT R AR, R
5 M 145 5.

R5 DHEANUFEERFIFA LS LA

iR FEAHL RIRTT 5% WEITKE s | oty e o
201 3t 48 45.83 29.17 25.00
204 3t 48 25.00 35.42 39.58
218 3k 30 10.00 73.33 16.67

80.00
73.33
70.00
60.00
50.00 | 45.83
5 = i
& 40.00 B RETT
= O Bl 77 2
30.00
20.00 16.67
10.00
10.00
0.00
201 204 218

BE

Bl DHE=AEFEAERFIAN LA EH
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#ihn, D rhae 201 YEA 48 AN, K25 2 T LG HAD By Rl 2 07 XG5 w2 A
22 N, WIERZE 7 20T H % ok (22+48) x100% = 45.83%. (113 5 7] i, 201
W2 RMEZEX%) T, 218 Prepd: 2 R Z 2 > 7 A

Bihn, D 201 ¥F RL AT, PG 48 A, HiZ K3 =/ 8, 4
SEE S RAT 3N, ZIEE A BN B L LR 348 = 144, AT R1 2RI EEL
64, FrUAZYE RL EIX A %A (64-144) x100% = 44.44%.

MIE—ANHE CHEE D7 AR ED 16 AR B 53 B mT AT 2040 45 5L

¥, mER S ME 1 EdE, 201 PR E 2 7 S Le Bl s,
ZHERHS 72 A R sl ) TR 205 2 07 K. 45638 6 IR 2 $ds, &P AE e 4
w)AE S g WRAES, SCIZE R R1. R1A F1 R2 BTy I E 43 50 0 4 44.44%. 14.20%
F19.88%, 1%LLBIHIEAIY 68.52%, 7E = ANPEKAILLEIF A% £ AT (B2
LRI M2 ULP FIT 5 20 590 314 19.14%.7.41%F11 4.94%, % HL il (K A1 31.49%,
FE = ANPRGLI EE A S5 1

*6 DHE=ZANMES IBFEILEREKME (UL SOLO BRER)

PEZR RS U i M2 P RLEMHE | RIAHNE | RREANK
201 19.14 7.41 4.94 44.44 14.20 9.88
204 11.68 8.03 7.30 51.09 2.19 19.71
218 7.21 6.31 7.21 59.46 0.00 19.82
Zg 79.28
i 68. 59 1299
& 60
= 50 EM2ERLL R4
1l 40 B RZ5H
S R e _
o .
” 20 —
10—
0
201 204 218

Prk
2 DHE=AMAS 4BMEILEREMLE (UL SOLO BRETR)

B, N5 ME L BRI, 204 BERER > 2E AR T i 17 - pow 2 2% > 7
Ko G547 6 FIE 2, I LELE R RLR1IA F1 R2 JT (5 10 11 40 22 S LA 1) 72.99%;
L AU (IEZ S50 1 M2, Uy P T A 4 2602 M HL A ) 27.01%.

S, R 5 FE 1 AR, 218 FEHR A AR B ) TR R e 2 U . 4
E53 6 MK 2, ZPEFAELE KBS RL. RLIA FI R2 JF (7 (K 11 43 202 M Ll 1) 79.28%,
TE=ANPEG I L] P e s (B2 AEERILLRN CBITZ A450) [ M2, U, P AT IE 2
FKE R LB 20.73%, 7E = NIEG LL] R AR
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ERG LA Bl LORIL, By SRR DL R, 227 2 5 U Hi > 45
AEAE— B IIAR L, )= 308 217 s R 22 AR UG B 12 2] 45 2R

R K2 2 5 A 1 IR A I, A 2 4 Ry i 218 RS A i 1] IR
R, R AR VR 2 ST G R, AR o 2D K- (R OGRS #4 1 B 2 A0
FE=AR e, M2 R (52 it (1 ) 2 A7E =R b i

A A 2 A ) TR Z A, L G R E = b 2e. W 201 BEeg Ak
fin i) 22 3NEE 2, AR IEA R DU B 2 ) 45 R, AERG 5 S 7KCT IR IR G A I
PG 2 ANE =BRGP AR, T2 i8N (B2 fidiky) (1 B AE = BEgL
HaR o

22 R 105 20 05 A A T ORI 22 ST, L2 2] 8RR TR R 35 SR = U
HIERZ A

4 ZitERBRT

FER R 2T, SRR S R 2 327 ) e s AR = 54 21 sk, o
5 2] G5 R R Z SN B2, SRR A R W 55 TR 2 S LK e, (H
(AT FRCE 4 W W s 36 S X e S ez R % SR ARl S AT

I, #OMEREA R R, g2 I8 A, WOk s, 51854
25 R 2 I e 2 05 U A, NI AR ARt s i 2 > 2 28
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B AT 2 M LEE I I R O R ) LEE (1 2 0 K e g v 3 B R ZABA TR AL 23 R A g
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Wi = N ILERMF S HEAR BRI R RO 2988, AR S FUR o R TT T i 484y
HrE A IR WIS I TSR -

© Karpov Y. V. VWygotsky’s doctrine of scientific concepts:  Its role for contemporary education[M]// Kozulin A. Gindies B.
Ageyev V. S. Miller S. M. (eds.), Wgotsky’s Educational Theory in Cultural Context, 2003, USA: Cambridge University Press,
65—82.
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USA: Blackwell Publisher, 73—98.
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A Research on the Nature of Science Education from the
Perspective of Science Rooted in Philosophy

Abstract: Analyzing and clarifying the nature of science education concerns both the
development direction of science education and the implementation strategy. Science is the
product of the Greek traditional philosophy. In the process of the science development science
and philosophy are contrarily promoting each other. Being rooted in philosophy the science
blooms and flourishes. Therefore, science education must never sever its historical roots,
focusing only on science and not on philosophy. The nature of philosophy is skepticism and
criticism. In science education we must attach importance to philosophical rational
methodologies especially rudimentary training for critical thinking, which is the nature of
science education.
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communication-skills information-science-education
three-groups health-sciences-librarians
i hers early-childhood
»coping-strat s
prospective-teachgfs 5 , i
knowledge-acquisition [E€ancer-patients
foct groups . young-children
linformation-systems e i
4 ¥ General-population food-irradiation
educational-research 2 nolitical-science
economic-growth education-research gf-Political-
? e atio education-programme
occupational-therapy N education-students
feal-time. medical-schools science-education-reform

education-system

3 1982—2011 & EFRFI FH & FUBHT 5 A6 AR E

H & 3 AI &N, 1982—2011 4F [H Pr Bl 2 B F ST 5 Ay E AT S H
(teaching-learning) . J3 4/ (world-wide-web ) . 3T ] # [¥) 2% >J (problem-based-learning )+
24 ) %% ( students-learn ) £ BF 4% K ( economic-growth D . PR 2 I K
(curriculum-development). 24 FE (science-courses). HE& (concept-mapping).

4 SFNNFE S
4.1 SEMAFE

AW B 11 IR h F8 40, h 850 (BFR h-index) J&— /MR & EALTR
s 5] R S 1B oA A JE VK 27 S b BF 3 B2 B2 5T 6 A (Jorge Hirsch) 71 2005
SEPEH, B ILE SON B R R SCER T LA h RS RIS I GA B 4 D h IR M AEE T XL
WA, h FREUOVEN e LA B A, nT ARG H 5] S s 1 SO
VER 25 0 AR, AR5 )3 A () e BV R P I 25 3 TR 2R sl b Ase, - HLGHIF
2 AR st A S T v MY, HistCite B fF%) 1982—2011 4E [ Bl B
Ak R SRR A E B AT GV, IR AEZA AR SCHIRAE 2, B > 18 IfEE 3511 10 44
e h FeEo I, MR E N h 85, 4RI 4 FiE 4.

F 4 1982—2011 FEMRBFHETESHMWNFAREETIR

5 iEpt=cy HE AR IR TLCS TGCS h $53 h fadiE 4
1 Roth WM 46 233 633 15 1
2 Tsai CC 41 177 694 15 1
3 Niaz M 30 124 272 11 5
4 Lee O 29 217 366 13 3
5 Zoller U 23 101 183 8 9
6 Treagust DF 22 160 395 1 5
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45 W e HIARIK TLCS TGCS h ¥5% h 854
7 Barton AC 21 177 279 11 5
8 Linn MC 21 317 758 13 3
9 Yager RE 21 86 160 8 9
10 Van Driel JH 19 23 461 10 8

[
50
45 ‘\\
40 \
35
30 \3 —— ik
s T~ Ry
i — " .
20 —
15 - B
10 o s . -
~—— ~—
5
0 FH
N ¢ ) N < ¢ ¢ o
\\\\@ < _P\C \&{S\F} \Pz‘ o\\r} ‘\\:’\Q OQY‘ -QQY‘\ t.*Q_ . é\Q'
® Vv < & %q;‘ . 47 oF

4%9'

4 1982—2011 FERRIFHEFEE 2 AEENRS h 58 %1t

HEE 4 FE 4 o] 51, M oh 8505, wiPUAL%% 4 Roth WM, Tsai CC. Lee O #l1 Linn
MC. Roth WM B FINE A% BL3E K24 (Griffith Univ) 223, KRECHREED TRl
HEEAER . NHINRE S REET S BRI T . TAESIr: 2155 )11 . Tsai CC
J E S VB RHK S 2 S S BB, RESCERET RSB . BHEEEM
Pk, FA I ORI %242 2] 45 75T . Lee O S SE[EZERT4E K24 (Miami Univ) 244, #f
REBERFRZEEE. B BEARA S BT E . Linn MC A2 3 E MoK
e R RBE F BN S R DB A%, KR SCERE a0 . B SHARBE S
J7l e WA Sk E, UL EDUAL 2235 nl 4R g 1982—2011 4 [H Bkt 20 F At 73 1
e, Hesh TR E R E.

4.2 S50 1 3CEk

CiteSpace FAFHEALIIHE 51 STHRILT 50T, F& X BAT T TR 10 AR SE A sk 1) 5G4
SCHRIEATIF ST, S —Fhid 5T . ABFFEL L T H a5 SR R, BTk T8
FREFE B2 Andras Schubert (2009) #&HH (155G STk h 840, TR BUE X TR #f
75 (Jorge Hirsch) #2111 h FeEME& 10 . HR SCHR h $8 50, ZSCA h RS 1IESC
Rk IR 2 ik ) h e,

H HistCite # X 1982—2011 4[] [H f Bl 2 0F Bk R (W SCRIEAT 480, HIERAE
SERPESCHR, R > 435 (FSCERAETE 10 5. 4% h Fe ot EO v, THEESCERIY h
fR%L, 45 NEE 5 FE 5.
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%5 1982—2011 &8 EFREI FH B GuE S #2005 XEkT R
G h 78
S Ea T4 EHEEE) . |hfe%
IR 44
Using SAS PROC MIXED to fit multilevel Singer Uournal of Educational and
models, hierarchical models, and individual growth ' Behavioral Statistics 1088 18 10
models D (1998/4)
Problem-based learning: A review of literature on | Albanese,| Academic Medicine 289 2 8
ITS outcomes and implementation issues MA (1993/1)
Evidence for the effectiveness of CME: A review of Davis Jama-Journal of the
50 randomized controlled trials ' American Medical 622 46 5
DA Association (1992/9)
Interactive-engagement versus traditional methods: Hake American Journal of
A six-thousand-student survey of mechanics test ' Physics 549 36 7
data for introductory physics courses RR (1998/1)
Antiretroviral treatment for adult HIV infection in Yeni Jama-Journal of the
2002-updated recommendations of the international ' American Medical 525 81 2
AIDS society-USA panel PG Association (2002/2)
Decision-making in  the  physician-patient Charles, Bocial Science & Medicing
encounter:  revisiting the shared treatment 493 40 6
decision-making model c (1999/5)
Annual Review of
. . . Bradley, hol
Socioeconomic status and child development. RH Psychology 491 83 1
(2002/53)
Entropy generation minimization : The new Bejan, Pournal of Applied Physics
thermodynamics of finite-size devices and A (1996/3) 456 51 3
finite-time processes. 996/3
Why do poor people behave poorly? Variation in adult Lynch Social Science &
health behaviours and psychosocial characteristics by ' Medicine 438 48 4
stages of the socioeconomic lifecourse W (1997/6)
Features and uses (_)f high-fi_delity medical simulatior?s Issenberg, Medical Teacher
that lead to effective learning: a BEME systematic 437 31 9
review SB (2005/1)
A
1200
—e— iR
1000 \\ —=— nififil
800 \
" \’\‘\o—o\._\’_‘
400
200
0 &
Singer. JD Albanese, Davis, DA Hake, RR Yeni. PG Charles,C  Bradley. RH Bejan, A Lynch. JW Issenberg,
MA SB
Bl 5 1982—2011 £ ERRIFH E M= M S XHEkk 5 h 58St

137



2012 [EprR A A E TS ChHE - BaD 83Uk

13 5 R 5 Al 40, h 35 % s SCik b Bradley, RH (2002) ) (& 45rif 5L
# K (Socioeconomic status and child development)). Yeni, PG (2002) ff] 2002 4%
TESLBR NPURTEIRYT . BB 30800 P x—L E41H#EYF (Antiretroviral treatment for adult
HIV infection in 2002-updated recommendations of the international AIDS society-USA
panel)) Fl1 Bejan, A (1996) [ = tEdm/N: A BRI RN BR A Ta) sk R 14 3 (1) 4
J1%% (Entropy generation minimization: The new thermodynamics of finite-size devices and
finite-time processes)) W SCHRI h &k HEAE S = 28 =07 . XL B B PEA
PREYEAHE G SCHR, AT HETBUIR, A S, AR A R, B —
SERTTOIR S, T LA A2 e SRR ST i) B mtive SOk, e i ) 4 o

5 MRFESIEMESNUSIEMLE

5.1 ARFHESIEME

ffi ] CiteSpace XJ il 5T 2 S F M AEAT FT AL 7 BT, FEA53 274 A5 0. XA 1EM
ERRAR L I REATA R, 4RI 6 A1 6.

ChinChung Tsai
WM Roth CC Tsai
Okhee Lee

Muhammet Usak
SC BE Chakravarty
K Kasturirangan
MJ Ryeroft

AC Barton RE YAGER
JL Fellous

M Niaz

ChunYen Chang

Bl 6 1982—2011 FERFIFH & TIBAREE SIERIE

F 6 1982—2011 FEMREFHETEARFESIERES T

s R FIERZK (XD

1 Fellous JL PR E|

2 Tsai CC G
3 Roth WM WA
4 YAGER RE FH

5 Lee O ¥

6 Barton AC B

7 Rycroft MJ P

8 Kasturirangan K E1

9 ChunYen Chang P E G
10 Niaz M ZEN Hi L
1 Chakravarty SC E s
12 Usak M T

138



Y PN e S

HH# 6 FIE] 6 mI%N, 1982—2011 4 [ prkb 2 g sy R Mt R SR R 5% .
BRAEZEARMESCRRER J5, A74E 122 MATEE DI 25 8. i, Fellous JL 5 Tsai CC 4
SEMIFEE Sy, RN EAEM S AR INPRE- . Fellous JL vkl [E 52 23 (a5 ¢
D2, FEMFOTARESHEAR, okl RS KRS, Tsai CC yhEG
RO 2 ) S EE MR, RFSCR B ZAE T P ENUREE . BlEAEE  Br
SOV E R UEEE R RS N AR, AL T 2B R R R

5.2 MtRIMEIEM L

A4, 1811 CiteSpace X WFFTHUAL G E ML IEAT 08T, RIS S AR BT I AR
[FIFERE, L1332 1220 A5 A, EHCH O E=0.03 IIBFFINLIIL 18 Ao XA 1 W 2% 225
EER AT R, SRR 7 R 7,

Univ Akron

La Trobe Univ

Auburn Univ
Case Western Reserve Univ

Carnegie Melloh/ Uiy echnol Sydney

7 1982—2011 FEFREIFHE TS A RHAESIERIE

F 7 1982—2011 FERFRRIZHE TEARINBEEERIT

A= FRHR (330 WFRBUE (P30 AR Tk
1 Carnegie Mellon Univ AR OR Y (SEED 28 0.08
2 Auburn Univ BUARS: CGRIED 26 0.07
3 Univ Technol Sydney BRI GRHRNED 20 0.07
4 La Trobe Univ AR IURE: GRFIE) 27 0.05
5 Univ Reading WY GEED 34 0.04
6 Univ Arkansas Bl o R (SEED 24 0.04
7 Case Western Reserve Univ JUTTEGE RS (GEED 24 0.04

Univ Dundee XSe K% (CHEED 20 0.04
9 Univ Akron BT pofe K CGRED 10 0.04
10 Penn State Univ C A7 BTN (SEED 112 0.03
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Fe WM (B30 W (P3O SR WY
11 Duke Univ FETOREE (SEIED 53 0.03
12 Leiden Univ JemiR Az (Faf22) 50 0.03
13 Univ Cape Town TS BOR: (MR 49 0.03
14 Univ S Carolina MIRZRIIRY CGEED 36 0.03
15 Univ Rochester DUV (SEED 34 0.03
16 Washington Univ ek (R 32 0.03
17 Univ Strathclyde Bl eq Ry (LD 25 0.03
18 Univ Aberdeen BT TR CGREED 25 0.03

I 7 R 7 AT %, MR S RN B o SR - A SRR Ko AR,
DABOR A E R 28 JE BHEOR S AN S AR R4 T (R A S B et o NIBICR S, SR
AP RN NS 535

6 MERERFHEMET

PR AE R, BATBES LN Ll 25—, SQEAERIAR, B
fEEIT R B RHEA B A SO R, 25, REEA. R R it
RRANIAERE R ETIRNERNS; =, B X, R By
FHE PRI U2 2 Bkt 0m SO ERL; B0, S bR A B E Ui sl T E e RlE
FWARE. dity B RE BT TR T I S5 e AN J I 2 i RE AR 20T S ST
Schr, BATAN: B, WA STH B R A B PR TR s R, sk
FHCE I E R LERETE, ARMUKAME; fea, NAZRUSBON “Jesk” wish R 8E A
KT B, BENAEREAEE LB PINZ K D2k, XA RERIE S 3K
SRR SE LM o SN TP K EE AR SN B 2 A E SR e e S S B S

S

[1] Chen, C. (2006) CiteSpace Il: Detecting and visualizing emerging trends and transient patterns in
scientific literature. Journal of the American Society for Information Science and Technology, 57 (3) , 359—377.

[2] Chen, C. (2004) Searching for intellectual turning points: Progressive Knowledge Domain
Visualization. Proc. Nat. Acad. Sci., 101 (Suppl.): 5303—5310.

[3] BRiEEZE=, BRtd, 81, BKEEPE. CiteSpace I1: BR SCHR BT B A KR 5 v 4
b [3]. B, 2009, 28 (3): 401—421

[4] Hirsch, J.E. An index to quantify an individual's scientific research output [J]. PNAS, 2005, 102(46):
16569-16572.doi: 10.1073/pnas.0507655102.

[5] Hirsch, J.E. Does the h-index have predictive power[J]. PNAS, 2007, 104 (49): 19193—19198. Doi:
10.1073/pnas.0707962104.

[6] Andra Schubert. Using the h-index for assessing single publications [J]. Scientometrics, 2009, 78 (3) :559—5.
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WA X RHE S5 X A F s
AR
(P EBREE U bt 100081)

B B HXAERAXAMNTEEGZ -, WA B N EE AR ST AR A HERE LA X
RS E N H R M . RPEEAN NRRBE - AR 225 4D B H R AR5 A S PEAN I n
Ko AEXRRE 5 4D AL H AR EA DI RE L RAT bk o SR DRI S5 4 X O (A e e p L)
AEE G TG AT TR THAE DR IR A SO BT, 3 Rbes R SO A o, (e Ahx
T

KgAK HE R 4G

1 #HEX#HE SHEEHE B AH

CHIX T RS AR A . BB E RS2 5K Je i (Ferdinand Tonnies) 25— M
OEX T MR, ARIEAEIXE SO AN IR IR AT AT R A4
Fik, B 3 E 425255 (Robert M. Maclver) BRI “4E1X 7 ME&HA B 51
HOSRARAE, AT AT IR AT s X, KEER, B, NSRBI AEX .
(2] 1955 4, George A. Jr. Hillery % BEAEAEX AT F7 SCHRIEAT RN, RINA 94 FhASIH ftt
ML E S, b 69 AN AL S A B AL . b4 B AR L A1 RO =AM LR 2 %,
Bl E e el 307, B, MBS AES THNEEEN G, AT %
A AL “FEX 7 Wi, LR AR S OC . BRaEE A A, BRI B S
HIL T AE XRS5 o 2000 4 [E S PEBUERTE € 9% T4 4 Bl 4 3l v o DX i 1 2 L)
g AEX R R AR MU Y AT A 2 AR i SR RAR . el 4 X pk
S S A T R 1) o P2 B 2 B X A Ok S T T A XS

P B A A DX g T R 66 S22 IO 1) B B4 Bl 4> A DX 0 3 T L B A TR AT
PRl TR E B E A X #E X B A SR A, it 1986 4E il AT A A E
Z o4 ar. B 20 tHAl 90 AR BUM T IR AR R g R LISk, FEK O — E
PR A DR B B R ANIEA VL. RE B A X E 1 E B R T R
AT T LSNP i A A DX RS B PR 45 ol SR 1R AT 10 4% B - SR
gy, BUEIEMRBUEAEER, SO B0E S B R PR, BSOS TS a0
RN, #EAER IR, #RMRKEE . W RS 3 T Bk M AT .
2000 4F 4 H, HEEBWEEFIRA T (G TAE D T AL X 0 Se i TR RE %)
Fe i “HEXEF SEAE o I R S 2R E R, TR B AR At X A Rk 57 484k
FRM AU, RS X IRAGrd WA & R BB E W80 7 EA R0, s
NFR SR T A A RO . BUBIA S, AR AR X B B A, XA
AN S A DX B3 R SR, A DX HE AN B B A by A S E X T8 0 R 45 14 X A
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WA SRINAT, HEXEE ZR ST AT R DO RE, i MM s 22 3CAE A

FHABARAEARE P A T I A T i, RO BRI L /K H ad
B, RN NIE . B, AR XERS IR . AR S AE X A R S
W NS S5, AR R ARL BEETEA. BEAR AR AR, M
IBBIREEL AT o ARG S IR P i R AR 2o E 2011 4 [ 55 Be A
W (B R FATAIHRINE S )7 % (2011—2015 42)) 1, B «4hX fE RF
FHEIATHN” RN SE R BRE UMERS 5 0 BT At DRI 2 P Ak X i BB 2
IBEDR L

2 HXHBESHEMETEEXNESR

MATBOE BRI ARG, B AE X B A DXCRHE S & AN R T e B AR
R E RS " ATt % . AL R DA B R RRE A 2 3k 5
MRS TR o AN T ] AT AN ) B AR D5 R B UL 3, IX B ukoE 1 & AR S B
KB ZES . A X HH S XA R D EA . A X EE RS DA
JS2 AR N SRR TT LU 4, oAk R R R L

2.1 #HXHEHIERR
211 ERBHEEEER

R FE A DX T 00 L e e A BR300 72 2 Rl 43 B,
e I B2 PURR: e LR Sl X ARDORSE G2
DT, 7E 20 20 80, 90 4EAR, TELELUABN LA HH . /AR A &
IPEEBEIEAAL S, A X X BT AL M, JTIREANG S, h T30E T
BT TH, BEITABONIE, EEUNCRE EAT T OREE . (B P B X BT T
HATRRAL, R GRS AE LIS . 41X RLL2E A R 44 SOF R AL I i iE At
TEIFRAE “ORE 7 BORINE BN Lo DUEE D o0 AR U 2 i S B A X0 1 2
T o A5 AUIE T3 A PR PR R T o AT T A PR R 2R LA
VRN RED A X A0 AL GRSt A B b, PIAE 5 BRBE AL IR A DX 5 P 7 B UL
PAAEIX AR 55 Bt DX SO R A IR AT IS PR IR L SCIRIRIAE DR o 28 =Rl LU
LA T, &S T AR B RSk AR TR, ARDOK
2 J AT EGIX A ANV “ BB D7, AR % SO RIS AL X EOE P& el th e
FH AT BRI A . (A TALARAITES), B2 AbaE IR
W, #EXBOE IS IR MR PR A M o ke dbnt. biflg. WL 4wr
PRIAE S HH RN I X B BLAE IR S CEBe) D ek At X B A . IXFh
R 504 7 Ik B S ) i D 42, T8 B 2 sl SO T R R IOBLIR TR JE 2 g« AR2%
e, st WNRYE. T PEARIX R, 2R KR, 2R JTIGE £
EE KA IR 2, B WO — R I RS A R iDL DO
BrBUE IS (FEIBR AT By B2 EN S, aTBRMEL R, AR EUUER
PEFEDIFRBE ML IR 2R RIS HE .

1999 4F, HSRefltHHE S (w21 LB IMATERID $=—-H T “IFREALX
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HEHERTAE, BLETMEELEGHETRR, HhRmeRE” MR, WEE N
geith, A 2002 4FIE, A O T 110 2T IR, R D HH L (5]
FEDCOR 2 D BE) 790 22T, AL BE AL 4 1 Vi 3 I ke ok

VKB PHESIRE R “ RAHE 7 IR AE . R A b 2% 5 A 3538 3
W H, ORISR T NPT, WA EBPZERRAST . RAT
FRAANFEFRALY], ANBNAMENEIK, 24 R 2 0] SR A3 QR ST} i 55 A AR I
IS o JERRIAL DA sl B 1o, X R A, A B S 5t
EGA. 285 SCAZAETE, SIS RA SIS T 1) AR RS AR

FEIIA AR LERGEER “HXEk” Rg, HAEPWHEARET . 28T, 3¢
FHEE, RS HEFEMEIEAT LG, b BN EOREH R R K ARX
BEst MR IE A S B RSS, SLRARA I ST AEAL T B X 5 Mk 22 K e ) o7
2 S TR RETT A K it B S L, D9 N BT R R 55«

FIAS A RAR™ AL S BOF 25 B, 2 F W M DCOSCH AR TT  RXats DXk
P v o B TR 1 ol A AT g v i 45 L S 78 S Ak S R R S5 A B B 1K Bk b, BATAEIX
HAEMET HARR GEBmE) BHSEEE O Bk CARETETE) Fribe
AW, it e R T seiti A AL AT s R UESHE N
SR AT BRI e IR oY, A S O A 2 MO HLRERIIEIE R
VEHL, AR 1800 2B B I AT H U vH R 2% 2 E3h KT BB B T3

2.2 HXBEHREFER
221 #HXEEH AR =

EHFTEREZL T 2010 4F 11—12 HAE 4 ENGH 4L ZUT R T 34k X IORHS 5k
I 7 BT 2o U1 2 45 TR S s A VB T Ak X BT I 7 A « it 22 4
B SRR U A T, P BT R 61.8%. AR A 53.7%. H IR
£l 51.6%; H, £ IX i B U AR AL (25.3% ) /55 25 (21.5% ) T REFRH(21.2%)
PRI (19.7%) BHFHI (19.3%) ZRHE & B R

2.2.2 T XRERIFRX

R, SZ U R AR AL X R BB AR S R AR (T AL 53 ) R
(65.5%). MZ/T-HL (50.7%). 153 (49.6%), KARGEAALEHE X B HRR b 585 - 2
o B, EFRBURIE ARk R T, 35.8 %K) 1t X JE BN A AR KB AL L I B
I FEDRRE AU R ) E iR EAERRE, WSE X PEE (24.6%). HahE
WG s (23.9%). BRHEFREYE (22.5%) FRIUEFE S0 1 B -5 BIRAH Le e 5y T 29 20 A4
B3 e Wl AR X R 224 (11.7%) SRHCRFS 40 i e L BUIR$E s T 10 4
[ER =0

WA, S T 7E RN N T “HE X 7 R 212 B IK R T4 3 4R,
IFIA] AL 2008 4E 5 7 H# 2011 4 5 F 16 H. BB HRIE KRG, W & “FH% H31E5)”
CRBEPEEERIER U CMEERNE L EARM T CRRE R “RHEE RS (F )
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SR Y 7 BT B 2 TE 20% 0L 1. 17 10.66% (108 R IE W [ “ Bl A” 9
.

3 HERMESHEHABEMNGSEZSN

AL DR S DR A H AR E AL AN DD RESE 5 T BT — Bk, IXBOE T 4 S S
filt, WTUAAHEAEHE R R . WA A LU 0 B R R, A T, X P 14l
FHE— DS TG EAEINB M PRI L, AR IR,
EUAT B, ] UK AN -

3.1 BfrENFATHEE

FEXHBOE AL DR B A FIE BB AL o, Wl A AR TB, it
DR RINE I, AU G R RS, P Jm IR AR AP iR Ik 55 . AEIX
FUE AL DXRRE AN SO D FCH S RS AR SO E AR B, ol R ROSR
FIRIEREL, KRR SCIUI ARG 5 ) SeAR /DRSS IO B s o BCIE AR X R
R DB R DR (R SE R, HEREAL X AR . PR E B A B Ao o
St ARXEEINEREEINTE) T, BRREEEE SN, R . AR N AR A
FEALIXHHZ A

3.2 AL AR

XA RBAAREN AT, BANERE, GhEE. AE%Y BRI 4
DXRHEE B X RRE R BRE AL . BRSSP AL BRERE I — BCR I RRE UHZ 1
A, — kG EEARIAT U BREEAL R AR X fE RAERRE SR T
BRI FAR,  ARAR R I B B T AR T IR R RS B — B Bt — 28 T g
IR BT R, AL RS, AR PURR . bl W, M IEEE, X
TR DR AR A 224 Bt Rl ALRB X LA RATIRBR I RTE R, JE AR X R
RF AL PR IGE G, ANas AL DX BANIE B IR 20 o

3.3 InESZERE

2004 FEHHE COCTHERALX HOH TS TR figth, ZER A X EE B
B, Frnlie: 255 Nt DCECH I IRl e, AEISS . AR, T REkiz %
TN HABECE TSR BEE A X EE TS KA, PR EE T
VER IR IRAR, WA SRR, S TN B TAEF BRI L, X%
B LA RS AR R 2B AT 7 B Kb e e 2 B 2 A AEAL XRS5 b A2 R
G T AR B R Ss N DN AR . — 4L X BOE SR SR X, i B
WG ARICDC, Bt TAE, WA R EEHAR R T AL X BOF LA M B b A 1)
OV St A RN IR, 2400 b R G HR  IEAE B B (rh RO T st X R
W TARREERO) BORSCIE . AEBORSCIF G, TARSEE P R At X R AL X EE 1
g5y, A7 BT A DCRHE AR ROHERE . JEHAEA 32102, AR BRI 4 5 2 X EH 2,
MR TR IR ERMMERC R B A i B AR L, s
EEE . MBI R EIRR, T HAE M G2 2 AL X BRI
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REMXBFLYOIM, OSTHEALXEE TANE TR ERl: “2Ernnk
PEBUFRFE AT NIRRT, SR “BUFIR— R AR —al Bt —od, A4
N Ik, B BIBUR BN T, ZUSEBN X AT 2R REELE 7 i
R B e, e fF—@ e TALIXAH . M 2012 455, R 5 W BOR I
I T AR af R, R M A FE T A DO PEE s Ve A X, Tl
“CLRBACHN” T3, SCRFAEDOTRERRE TAE, FHIRTHHE DX RBFA R . 3 TAEIX
FHE Ak XCEE AR H b e A A Th g L) — 2k, SRS AL XN 5 B B 2 Al A
FAEHHOR I BES N, AN R BN .

4 Hhig

AL DCRRE S DB AR HARE AL ATIRRE B RATAIEE, X PE TP AN R .
JUEAES TR, B R T AR B BEART], (H R AR S22 T AR DA R AR K
W HTT, MR AR A R R E R B ORI ai Al . AR 2 BEUE K A BEA ORI AT 0 1 5
K, X HE MR P AR S, BRI Ze 3 S5 5 AN B S0 HE, UKl i
A AR AL X

S35 3k

[1] ZERTT. BACH XM, T k= ke, 2003: 1.

[2] 1 5% 2. X 2 a0 b B A X % POk i B % (/oL . [2012-09-22].  http://www.
chinainnovations.org/ Item.aspx? id=30882.

[3] JENVE), Zgh. #EXEE Pt EE S5TES 0] SRR 54408, 2010, 3: 47—49.

[4] JiCA%t. A X EERIM] Bl DY)I3E ek, 2003: 30

[6] WRE I8, EHEE, SIS HXHE R E LI, A5G H ST, 2008, 11: 88—
89.

[6] FEAXEE. +EXAH W HRAMP L RE (EB/OL) .hitp:/iwww.ccedu.org.cn/sgjy/web/Isyy/
111501.htm.

[7] SAMRF, AGURE. 3 B4k 7 Ak DX R 10 2 AR 7 SRk Sl s A ST [0]. RS EST, 2011, (6):
18—26

[8] FAMRT. MDA EHT IR & @ AAL X RS 52 et FE [J]. BHMEEs, 2011, 9, 42—44.

[O] st bk HXHETTRBUMMMIERMIFIFR]. B E &, 2010, (4): 99—104.
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W R
—ERBEZHENETEE
AR A
(P EBREHF U bt 100081)

ET: - 30 84S e = ) | 3 SR N B )7 s /AN {1 R | SN b W B e o S R p P 2 Pl R o
TR “PPEAMELE” R LA UK AL IR SE, B SR AR G AL, SR LITN.
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Comparison Research on Nurturing Modals of First-Class
Science Popularizers in Chinese and Foreign Universities

Abstract: Science popularizers are the new force of the development of scientific
communication and popularization. This paper examines nurturing modals of Science
Popularizers in Chinese and Foreign Universities, analyzes the problems that exist in the
process of nurturing, and tries to propose the policy recommendations to solve the problems.
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Abstract: This article illustrates new content and changes about technology and
engineering education in the American science education by comparing and analyzing the core
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Standards content standards and "Engineering and Technology"” in K-12 Science Education
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LA AP S PE R 2 B PR TS 22 e, IRt — 20 il T 2 ARk

1996 A JTI 2R 5 A ITNERE ARSI, 5 A8 Vi e A5 2 W 4 1T [ HE it 22
HIIETT 1], N B IR BRI L 0 v A A I B2 e B A A R e 3 5l
PRICAE 2005 A 20F A L TNE A0 2 E il DIVE B L 200 E ANAS U K T
PE, IR AR RS2 OGRS, FHRARIINE RS . AT R M 2 AR
G, ABENIEREE BRI AT, A fe s B 75 BOm A K K H
Fl.

A RASE, AR LA, BL 3 IR A PRI O TR SN A T i be i,
SRR (1A 7 ) IR R ST, JENE T AL 5E 1) (VR AR, el “ SR 1k
5 RTE e MR R e g, X BUR S .

HARAEIE N A (B A IR, RS “22RE” & “oivert” Feofidt. Lt
LK, AATSEr B sR “AARYE”, 2R “IBErE”, I BeA S gr e PR AE —
EE BN SR, AR 2 IR A A AR s Y “E 7o [PIAR AT R 11
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2001, UMLSEABWIIE A A B8 7: Bl 427 b IR A S e 2 R G FR 0, WA
SER B SRR IRTE . A TR R A R AL . KAV 2 S e, B
IR 2E LAV DY R 3 TR EHUL 2 RS ik 2 R AL (&5
Ftb) s A IR AN AL, WA R e e R — FER 2 A e F R
S ARBFERNVIE PR TT AR & UEH A2 . B RS AT R EAL 22 U K
TAE, JUT-BAA NBFEERH R EE 2207 W W7

UM B AR “ 2R 5 CURVETE” (0 LA 1ok B B3 80 7 1) o KM A
PO BCE ARERRAE AT R O 3 — 208 Tt S5 SR 4 — . 1 1A,
Hp L 22 Ui 2 A2 408 7 R PR L o 2% B 0 38 A 23 S S BT S P R 4 A [ -1l 5 4
HAT S IEER RIS AR 2, A

OB AREH A AU IR0 BIEITE L AR 4 4E24 ] P ST HOR AR, FaF
BHL. BE LA AEIRAE 3 MR AT SOt W AR LI K 22 gl IR H R
P FRHHE IR FUT L HE AR 3 KRBT BA Sl

@AENN W B UM R TR, B 4 S22 2 A AN 22 B, S I 2 2] SRR

Bk, SR “3+1” “2+27 £, Wi R sEE <3 E B Lk iRFE+L
BN E AR,

RN REER BRI BIJeHeZ 4 SE AR ARIEE . WA
BRI DA, R DU Ll 2547, Wb Bt Iiya 2z ) “4+2” iR AR
Y K2 “4+1+2” Hiak.

@R ANV HF A BT R 70 BRI 2O ERMD b A7 19 75 2% & 2k, s &
MR SR ST, e AV RS . BV R E P A L /D
EHE S,

2 EMERIRKE S

MEEHEIRHT, “EARYE” B COIErE” AR SRR . “ SRR $R 1 AR
FIRE e, RNT “HAh A7 By . “OTVEE” 48 [ EUR AR L B RE, X2 “
{CIE G| Bl €5 7 L P 1 Y R QR 2 I BN Ay 87 g TR G /N
CHEEEHET ORI 7, X =AU EAE, AR, R R, R
TR IRRKAR, AN,

P ZUNIE ¥ N G ST [ NN St Y N AU IS N =R SR = v i ey 5 N G P i
FEANA o 1957 HEFRRNIE TR ERAESE H ARG S 22 ) LAIE Y AR
(B AN S BOE 1R AR I e AR AN TGS [ R R A A D BHEKF R AR DT
T IR TEG LT LR RN A ITEGr, A ARIN 1 G ZTUIN 5 22 N AR ) 4427
PEREIRAE, WIERRAHF . 1958 FREMAT T (EPFAFE), UERTENL, 4
R S i T JUARL, R NSRRI AT T RSN, BRSO HARZ R R AR
A BRI IR AR AL IS RE RIS RRE T, SR IR ORI B0 B SE AU
#H,

FR, #a PR R K EE W T AR “SRPE” A “Iiyadt” ke,
WnfE 19 L5 ), HARAITR A A 2 A RO A BHA R, BE 1. BH
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e Haosy, Haless. gagotys. gatayass. KRERCT K sk
BEZCE AR, JCIE R BB 28 1% S MR R EURy AR 520, a2 A IR R A A T AR
e, HOE HeA PR 1) EUT bR 52 21 58 BTG S A IR i, BRI AR b o 7oK
BIHE Y O HE IR, de BRI RO TR TE ], TTAR 5%
EgE et

PR 2R BRS RURZE R RO “2RIE” L “DiNEdE” (s, X mieseAT
FRIRAATI 2R . AN B B SR B R, iy HL L3 (1 2R5E VAl
REJIESS, LU H BRE BAT U N T EL, /N3 “Imyatt” FT <R,
NPT B TR A BOM AT B (B B EREAED FAA BIRBiE . (A
S AR IR B “2RYE” &5 “IBYarE” Z [ PEIE S, i K 4
o WEL AT EY). HUBSERHE AU RSR USSR . BB 2 AR ITVE R TR
BT R R A BN R TR AL LM AR B, B2 RPERR S BE 7, AH R IR R A
P01 7Y 5° 2 R AR o e [ R 7y o2 L S o v/ N S K e el N P
DAL SSX PR IFANRERT IR AR RE s K 22200, TR MRSl et K% 5
FORREIR AR, AT LLE D omtb s ARME. HET, AT A RS Lk R B HE SR
TEANAAE A ARYERENE T T A AN RE S NI, TR MBSy SR BT
ANA BT OB Ry s s e T “ It BRI AR WAL, HEATTIA
Ny T REEBINRRETR, AR NAZAETAE G AL PR 2 AR Lol R R
BR, AR R BN SR 2 22 R AR S Beo Kokl B AR A7 LA
Jas AATIEEASBA AT 1L R M 2] iR e TAERAL b, AT IR Z A%
S BE AR, FEETE S A EUN EIESh o AN W SR R Ber B th i Ui
T 0 TR RIS Tk A I RE R, SRR B RE K S ek, i L4
HEIBEIR SRR IEWIG N PTEL, 22 RO W SR A K5 B BOsAT SR LS
SERHER, ARk e AR il PR R s, JF HIXR R
AL . L, TR BOM B TR R S “ 2R,

HRT, VG A Rl o) R LA™ 08 . LR ST IR P2 A 2 B ], BEEE Rt T
A A UM IR SRR PR AN KL, AR RS DU AR ZEA K BTEL, i Tomi “ I
WIE” AA R IR S A T SR AR M SR “22RPE”, S22 DI ] LIRS
T\ AT HL AT P A T

HAR R 5 CIErE” 2R AT AT, (R SRR T A U Ak
¥, JUHGRAEPE . FOGER B RE R, NS T8 LB R, A Y g fil
TERBHETR  BHEA 2, IR L4, D i) “ 2RV TR E B BCE 7 Bt
2B H # LR EE, ) OIS PE” s JO2 AR RAEAR > BB TR AR AR A AL B 4T
CEERPE” R CNRENE” MR R HLATBHE A R, BAR R RN A B IR T ST A
BEEHF AL, EORAET R BCoH i BE I 0 17 RS R BB A R B
B ARREE IR 207 RIPATIBL, B RO SR U S AN s T
Ay HSUEOMECA R AR ME LORIE,  BREA A (AR S LU BRI Ll R i
BA—FE.
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3 AR FHUDH B MR AR Z 3R

YT BRI, FRATIN A P 2R 22 O 5 77 55 HoAth 22 R 5 77 0 A X A A (7]
(R4, NAFHPERZ kb o 78 “2RPE” F1 “OEYEME” B8, NiZmE “EARE”, H
WANHEIRAL “ IS,

12012 4F 10 JJEZSAT (1) 2012 T 75048 I AR 3502 HE AR Tl K Z€ (1) LRI S B 122
1 52 e H BR80T 1 L 24 R SR S e S5 0 . 1% LU T -

OFEREENIR b 40%. FEABAIRARE AR L AR BUN 20 E R AR . 2RV 50
PN R 28%, FBUMEE WA AN B0 10 12%. WK 90 438l REUAS
2R 7 T

@B R 40%. M ETFRINET, MET BTN 5%, IR PGS
20 ANEA, BEETE 3 08, PR ERATRE, ANE TN R 5%, HERELRBE
—BUE, BERE S 8, EUOMREREATRS . SRR DGETE, R 10%, 1ETFh
e TR RS RN 2%, SO HESS 5 20l S8 3 20 8h. Bea AU ER, R4 20%,
T U VLRI FIBE A 7%, SIS HES L /B, UiER 10 708h, LR 5 2.
o N N S IR

@ HRE T 20%. TV EREFIZ I EY L. AR Y) 2E R S50+ fE -

IR LEFE I H $e B BB R, MR 22 R AR (28%) k4 fig (20%) .
VLR AE (20%). ZUBHE AN (12%). BIMEYE (10%). BT (5%) %
F(5%). AU, FREERLEEUNN AR SR CNRENE” ESLE PR AT, HM
FREZA RN PR BN IR “ 2R F0 “IatE”, T “2%R
;Iﬁ ”o

WHAE N A RS RS b SLIE MR “ 22 RME” R “Nya:” Z T2 B E A 5
PG I IR FRAR 3 D AN RETE N BT I I BUM 20 R R TE 3, MEAT 5E 424 AT
JTIA REA SR POX — . DAL RIS AR S22 B, AR S T2 24, R
BT HIMBE 2, A EME B AT, IeALE SIS FIEBUER, B3 e
Sy EIRT RN . SRR A, M TR e, RO AA R FRUER, A E A (i
) MENV T EAE SE A0y, SRR A A R R RE B, & R RHE AR
ANABEFR RIS AR B . M2 A B A R I, A BRA 2 T f)
2 EORE A YRS BT IR R, A EREUNBE R R A il
IR R KR AT DURIEA S OIYED) T2 AR 2R E e Tl 22k
FER 7K, AENYEYE S #UMBE F B 2= A R — 8 szl “ 22 Rk i i
SUVE” 1A

4 KRBT BZA

ASCHRESEERIE D) B, 0 B E BN A P L B CEARNE 5 it 2
T SR RIRTEE, WIS RAL THIERR B, 2RI STIRIEAUEARE . RS20
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DI THESCmO ORI AR . B S M. ERFFOIEA b, IR AT, OB
W] “S2ARYE” B TNERE ™ 2 4 o 5 i O IR TR M SR LS IR R R

S35 3k

[1] #fhoF. 2R S ImarE P S G ——6 B UM B0 I BRI AR (1], BUMEE A,
2012, 24 (1) .

[2] RZ%. HEHEM]. b bigh e mm ek, 1926

[8] &¥ithe. WEHITEE ST = HHFE IR ——RUh 5 AL R [I]. o & Z00F5¢, 2009
2) .
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PAATERR R A BB R s S RS
IHH KEE FR—
CHMITE AR S AT B 310036)

B E SEREEE DR R R O . T 553 44w AEREAT ) B A, TR
U RN R R A BT SR O i FR BT BT B2 R T Bk,
LA ;. QURHTHUN R AR A GRBESE R A, RAARUENE. RN ORPAR
HOF LRGBS L B HR T BOM AR AR (R B AR . B SR BE R ) BAT S PR 3 @&k s N
I 2Z 5T BUMBL AR MR R RN fa, BT BUM B P L@ il RN T AR IRT £
IR R R KRS 5 5 R R s 27 R S BT PR v 58 R A R 1) 27 2) 5 Sk SR iy
BB R B 10 22 57, VR A 2

Kigia  WAATELRLEOT  RRARA WS HOTEE

13|58

BARLE NI WY MG FrE LBERREM T ket 2 o
SRR T AN TELR B R FURA RN o R SR s MR A, e
BN HG, R SIS IR SR GEERIT . FIREH, RPR IR  EA
TR Rl S A EEE S, RPITREPOE R A R S i E s T AP 89,
Hodson (1992) sitifd, MEMAESCIRIAZ M =A Hbr (BIZESIRA N BRARRLAA
B SEBRREIEED P RIS EEAEAP. Ak, SERREEE SO H A B R
ERRR AL O T B, SEIEAR 2o B L5 2 L KR A S B B T 22 A e 3h
PSR AT, FE WA H O—12 4 % 1 A 3 B L 46— M B PR i R g o ) .

EAFE Bt Rl (P, A, AP0 URFEARAER) 8 H o i A} o A 20 () T 2
Ve, BRI B R, ARIETRERD,  H AR AR R AR AR
P IEA TS 1, 3 o — I — A F R 2 50 9 B AR 2 A R i ) L
LS REERER 7850 AN e ANDEE BRI, MR X BRAR T 2 A 2 S R AT RO
S L SO B A T VAR AT, LR AU S 2 Bl
FIOL, BB B2 BN (k2 AR R 22 o) R T R S AR AE R 22 30
WFFCRN], A AERABOT R A AR [ B Jy i g5 108, A R
BR300 B B A FH 7 TN AN ZI S 0, S TR A a0 LA 52 2 P RS —
SRR 19 200 AR R B R 1 A ORI £ S5 A 5o A T R AR DS 8T, ity
RRARLFR 2 7 B A TE i R ARAT R TS 1 S0 5528 LA i 8000 o % 5 JE T 5 th B
TR G 1o 22 S AR T BN TR F SR R, (RIS
FAEHBZ AL AL O ESM TR TR 2, B0 E A BTz @K
2 B9 32 B 1) AE MR, T 1 AT B 8D OB R 3 2N SR LA 0,
HARGUFRIBON Candiey . s Wi, AEas) RO IAiEh= . @AY
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Bt BB

AR E R T A0 RS TG A A, R ERAL . AR T IR DR AT
RIS T8 o BEXT LA TR0, AR ] G5 R PE IR G M Ak, DAER B
Wegs AW Bhars Bes L IEAE x5, WF Sk IR S0 AR A T IA R
oL WETURAT B T BATRN T e b BT 22 BB B2 R I BR S AL, &
BT AL R s DR, AR P AT 280D 0 SR e 2 B0 A R R UL e R RE IR 4
N ESCE T 2 kB SR

2 MRFAE
2.1 ixI R

9T E I A Treagust 55 (2002) ity (2AAEXIRFAMAI W EEARY 3K (Students’
Understanding of Models in Science, SUMS) il T H, iZ &R A E KLk Zis T
MW, Lt 2R ISERE, FAT RIFHERE . gl > 22, SUMS 2 Likert
HHP R A—AEW AR 2— A 3—AHIE . 44— 5—AER30,
21 NH, Wk 5 ANYEE: BARUENZHERME (MR, 1—8). BRI PSLEHIME (ER,
9—16). BRMEREDIRE (ET, 17—21). BIMHEH (USM, 22—24), B[] A
(CNM, 25—27), BRI, HTHFFONGOE T EIEAE, B2 T8
BB FRAEOR A IESC R RIS T, AR RS/ A S 5 S B fHiea R
f, FRA 1585 E-mail 5 SUMS J5ifE# (Treagust A1 Chittleborough) %], A5, HHEFLL
hase 3 2RI S #eF e L AR R, IR 1A R AE R E i 2E O R DU 1
PENHBFFZE W T B 3o RS R S BRI S W B 2, JFIEER 16 44U
JOARTEAT /N LR, i PRI H 0 (1) o] BRARME L VRS Z RN T A0 7 X, S IE U H .

2.2 AR

FTIE B AR K B 1 Y BT K 2R EAS B R AR E AWt A (3R Do ARMVEDHS
et A, sE. B REE S ANITNETE T, SRR FEEAFRIEE T AEET
N2 R PR AN (R RE S L s e N T B 2 R AL S 1%
e MAECH 5534 (7208 N, %345 ), Hik—155 A, K128 A. K=194
NS BF— 76 N o Xz ek [ 4 [E 444, A5 AR T 5t s AN FE 2. e 12K
BRIk, FEAREA) 2 AREM.

x1 HRHBASHER

B Lk K— - = Hiff— G
g 46 103 58 19 56 16 149
4 66 21 0 0 61 26 87
i 55 150 66 52 61 26 205
LY 38 41 22 33 16 8 79
R 3 30 9 24 0 0 33
ail 208 345 155 128 194 76 553
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2.3 HEWES 2R

2012 4 5—6 J1, T D0 BN FE T Ime R 5 ALl 4 NMEGE A S B A .
AR A G R, AR A S LG s R ST, MR, g gk
() R A DTSt . ARTE 2 AR AR 0 AR ) 5 A ) B oK A 2 A
ATV, IR 2R S TR MR IR S ) R IE R, MM ORIE 22 A I st .
IR 590 13, Wl %R 553 1 (Y 93.7%). & iz H SPSS16.0 H A
TS .

3 MRER

3.1 BE. ME

RS R S Wl & T R R T e hn . maR YR85 o RE A
0.67 (MR). 0.62 (ER). 0.61 (ET). 0.53 (USM). 0.60 (CNM), FH]&iENHHIHH
Y HARUF N2k, SRR 7 E gt . TN ERESUR BAH DGR T (R 2)
WoR, 76 0.01 KV PP YEE 2 [ A OCHERN N B35, AHOCHEREAE 040 /i MR 5 ET
HEREMIAHPE R B (0.72), ER S HAMPYANE RS AR DCHE R BN, ABSHE
DL_E i BH e v S G 2 TR A ELORIBEIR), 22 AR AE NI 4R R L ) B LA 48 i R D P F—
k. SUMS BIFIE BIRFFT I R T % a3 HoA RS f ks, 1

F2 ANMHEERNEEHEXMESH

IS ER ET USM CNM
BTy 2 ERAE (MR 0.26%* 0.72%* 0.61%* 0.52%*
B SE E I (ERD 0.26** 0.23%* 0.13%*
BRI g ReAE R (ET) 0.59%* 0.48%*
BAWIE A (USMD 0.43%*
BRI A (CNMD

T **RIRTE 0.01 K EARSGHRR B2

3.2 ERIERATHINRIFIRE B IR 7
3.2.1 BIRIER

3 BRI IRAT N & 4E B A3 B LI SR Ge v AR A b 2 EERAE (MR,
BRI RERAE R (ET) BHIEH (USMD. BERIK AT 8P (CNMD) PUANYERE (115
23T 3.40~3.46, Ui WIHEARAEX Y ANGERE E B K AL T rh 2 K. BRI S
S (ER) #3400 2.83, < HHHRFT UM R 7 2 B 4 1) 8 0 I sk AT h 4
FERIMRBEA B . [RIIE, brviEZE (SD) & 0.52~0.69, 2 WIHH R Zi ARl 7 AR 7 4 4k i ()
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i RE A RO AL, B

*3 ERERETHITRIFERERE S KER

Yk Ji Min Max X SD
MR 1.50 4.88 3.43 0.56
ER 1.62 4.50 2.83 0.52
ET 1.60 5.00 3.46 0.66
UsSM 1.00 5.00 3.45 0.67
CNM 1.33 5.00 3.40 0.69

322 AEEREZHEE TN ER LR

R FE T 2430 (One-way ANOVA) (% 4) IR, ANRFEGLZFAEX T “Bipia
F (USMD” (3% 7= 5l 3% (Sig=0.008<<0.01), *f “HEM A48 (CNM)” B
fift 75 5% 3% (Sig=0.008<<0.05), A4 i 22 AN i o 45 4k B 73 4 AR B 9
B, IR (B D, KRR TR R =, ERERE MR, USM,
CNM EJU R HORAR—3, AN BB AR R A A e k. £ ET £, K
IR ACTPEAG, oAl 3 AMEGUKTIE T3 1E ER b, K BMEACFRAL, HAh=
ANER KV AH 2 5 {E IR P A2 5 A 2% F) 22 S AN I 2, SR WA Y 2 O TR 2SS 70 1) S o 1k
FEREAE FH (W B AR B A PR e A I Bk

x4 FRFRAMFRAURUESEROERILE

K— p - K= Wk
(N=155) (N=128)  (N=194) (N=76) F

Sig

X SD X SD X SD X SD

MR 344 058 351 057 335 057 346 048 231 0.075
ER 283 048 2838 061 280 044 281 061 075 0.523
ET 350 055 348 066 340 060 349 056 1.03 0377
USM 341 063 356 070 335 067 359 062 4.01 0.008
CNM 337 067 345 073 333 070 357 0.68 262 0.050
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—MR
3.60 e ER

u —er
us
o E — CN
340 M

3.20+

Mean

3.007

260

R

1 RSB S FERREFEROTL

3.2.3 TR EHEE T HEF LR

B ML FEAR T K% (Independent Samples Test) Xf B4z, ZeAAe AN 4L F iy
R KT AT (R 5). SR E/R, 76 CNM 4% I, L/EMMKTEEm T 54E
(Sig=0.04<<0.05), HAMPYNYEE bW L AEANFAERZEZESS . BRMS, AP
RFEERER AT TH AU SEAR — S0 . FERR T AR PR By T, 2B s T 5528,
HRRA R — DRI

F5 BE. TAEERFRASHEEEBHNERILER
B (N=208) L (N=345)

- - t Sig

X SD X SD
MR 3.30 0.48 3.51 0.56 1.27 0.26
ER 2.84 0.61 2.82 0.52 0.09 0.76
ET 3.36 0.56 3.52 0.59 0.12 0.73
USM 3.31 0.62 3.54 0.65 0.28 0.60
CNM 333 0.68 3.45 0.67 4.14 0.04

324 FEIEWEHEEFHNERILR

FEXRPANE B ) 22 S Le e rh, T RE T A /> (N=33), S5 HA YA EL T
PR N BB IR R, Ml R R REAEOE R 2, AN T FIR 207 25 B &5
(£ 6) Bon, Ber. . A WE b G AR RF2E AR A (AR AE L e
WAE B EMEZR, MR, ET. USM. CNM 255 2 . EXPUANYERE [, fh2i. Mg
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Bt BB

AL TR A, Y R B A AR . R R
M AAG S ABL (& 2D, ZRUIIIE AR SC T RF AR i B S0 L b i R H.
BONRSE » AERRMSCRHINE (ER) iR E, A5 e A4S 7wy oAk, wl L
Lol 27 2105 T IR SO R S AR i PR A T S

*6 ARETWRFHEEZHFPRAER LK

piEs ") g EZE
(N=149) (N=87) (N=205) (N=79)

F Sig

X SD X SD X SD X SD

MR | 343 | 058 | 3.18 | 0.54 | 3.51 | 0.52 | 3.51 | 0.52 | 5.87 | 0.001
ER 2.75 | 0.50 | 2.78 | 0.45 | 290 | 0.53 | 2.83 | 0.58 | 2.76 | 0.042
ET 347 | 0.58 | 3.23 | 0.64 | 3.55 | 0.57 | 3.49 | 0.60 | 6.10 | 0.000
USM | 345 | 059 | 3.19 | 0.73 | 352 | 0.62 | 3.56 | 0.67 | 6.22 | 0.000
CNM | 343 | 0.69 | 3.16 | 0.78 | 3.45 | 0.62 | 3.51 | 0.71 | 4.63 | 0.003

MR
—ER
ET
—UsM
—CNM

3.60-]

3.407

3.20

Mean

3.007]

2.80]

2.607]

B2 MFERRUEFEBATEELNTL
4 WS
AHIFFURI R S5 00 B [ LA BRI Y 2B 5 R A A DR AT A A B
FUR AU P g2 I I SUMS BRAEONINE TR, % RRE I 2 KIS,
AARm R guEl 2%, ERgid Ll N -HIE T R TR B Y,

BAEARAI, g B ORFF I, RN St [ 2 AR R R A e 2 5. Bl W], s AR
e AR P S I B AT R IR A, A RS TdE s Wil JRIE
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PRI AT ZOM R B (P R EEAR AL T o S LKV, AT s i KRR =, X — 45
R5EAN G LIAHL. Smit F1 Findgold (1995) 57 A IR, W ERHN AT 20T X A 774
(R AP AP, De Jong #1 Van Dreil (2001) 5, BRFTREE SO GHE R (fA A
ANGGRZ, S e AR ], QAR AT F SR B RS 56 AATT G TRl 2= FH A 45 AR
SRz — e P, 2, Crawford Fi1 Cullin (2002) ZEAHSERFFUHIEH, B
O BT LE R I FHUGRAR YR B80S I RE A 2, ax i e A4S A
(127 ST 2000 . ANRBERT . Rl AR BI04 b 2 s P e 10 22 2T b kiR
R BB G EE A A . 5Ly 5 [ S, BB K2 vh R sl i S Bl
F A R 0 R R BRI H LRI AT, TN G B R ) e b 28, i ey
A Z RIS R H O BB PR ZA A ER A DL A S B 31, AR
BARH AR B KR . AFSERAES 4R PRI ZE 7 Lt — 20 e i HY IR IRPIR
B, Br USM. CNM, ILfth =ANHZE AT, XERE K22 VU RS 2% 3] IR
Rl 2 A AE R AR 2 B R AE . R AN S PR TSRS W3 k20, X 2
fH) REE TAEE B 0]

HR T 2O BB F M FA R B, 2 MRy ET. USM. CNM DYAN4EfE
PR KA, 31540 0 3.40—3.46, ER 334324 2.83, W W BT AR A
ZHERIE. FRRFEEILG . AR A S Ao S I E R — iR, W\
PR SEM R ] (ERD PR e A B AT TA LY (P 4 AN & i ik
KRR TR PRI AR AR A B NATT B G M R AR L SR ), AT B Sy AR T )
BAEH, BIRMART REas 35 B AT TEEMEIR S . MR R 24 RFh 2 I Fid). ik E W FY)
(2 B, X5 Smit FI Findgold (1995) FURFFUL: H—32Y, (e, M
BIZUIAE CNM b i B A FLA A FEA, A TR (g m] AR PE A0t . IX— R
5 Grosslight (1991) [KIRFFT 45 S AR 28 KL, Mo dis e, BHATHOM O Ak i B
HBIRLZAB AR, BIACH — B TR R IR scsids . BSR4 T o0, Bl e
BT BSCR 1 . 3 RO P 2 S T RE 2 TR AN T AT TR RN O 22 e Ok
[ Ah 254 208 S T R 2 AR O R RS g 1 TU5E b DRS i DL RO SR e 4 e Fn )
WERES), XFMEOLR, SR D EERL AR R e W S R oS, —
BHRFESA F R, S LSCR . AEOm T, 205 5 S il i,
SR A SR AU B E, R F FIR I SR AL K, AT A T A0S AR 2%
W ME—IERf ANATEARR, PR A ] 2 A 6 b2 A R AT AR P R A R R B e AN A
ﬁT[SO]o

ERRE ] (USMD) 5T, WF— ) ERMRACE I 8 T o = AN 2, b AT 16k a4
R R R e Rk AR B A IR Z A, X SRS el E % VIR .
H5ARBVEARRE, WFRE) 255 NFRWHGS), S5, & HEFAEIL, TR,
FRBE IO N R T R AT I ER A SR S (AR iR SRS N, HAEdE
VERR T4y 0o, BRI 2010 vR N TR DL RHE R S e BUE B 13 2, 1F5T
AR B R AR AR A o] DU PR T, RITIAE CNM 48R A3 o e A AR s . 88
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Discussion on enhancing practical teaching and promoting
pre-career science teachers' vocational skills
FENG Hong, CHEN Jie, CHEN Cun, LAI Lin, ZHAO Xi-Kui
(Chengdu Normal University, chengdu 610041, sichuan)

Abstract: In the education of teachers from the teacher’s-training institutions under
Science Education department, strengthening practical teaching is of great significance for the
development of trainee teachers. Practical teaching is one of the main aspects contributing to
the actualization of the development of a teacher of Science Education. Through practical
teaching, students can be trained to apply theories and fundamental knowledge, together with
some basic analytical skills to solve a real-life problem. Such training is valuable and
irreplaceable for the cultivation of student’s capability, creativity as well as the overall quality
development. By focusing on experiments, trainings and internships, this paper explores the
significance of practical activities in developing teachers’ ability to connect theories to real-life
situations; master scientific methods and enhance scientific literacy. This paper discusses the
meaning and effects of practical activities in improving trainee teachers’ vocational skill and
probes into the significance of practical activities of delivering an innovative and adaptive
teacher-to-be.

Key Word: Practical teaching, science education, pre-career, scientific literacy, teacher’s
vocational skill
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TERAFRAK, 5 W BEEAT R BEA R N ) R — 22 R LA — R S5 U SS . JAAT AR IR AR 24 R b0 5 2 1 FEl e 0
SRS TR H AR R B0 A ELAT A B UAT A A2 B4 D () ) AESCIRIAT A G4k, 5 WL A AT 0 4 et
ELNER-E

249



2012 MR A AT CRE < D) w3

WA T 0561 5 0.922 2 18], ¥JiBit 0.50, <8I e Sl i 1 B,

ISR S B . AT MR R ST T RN AR BT MR VLR RS . JEIe Y
KA EYE. 2R T B E 5 N1 — 3R Cronbach’s o Z2E{E 73510
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Investigation on pre-service primary science teachers’ view of
Nature of Science
Chao Jing Ling Changchun
(College of Chemistry, Chongging Normal University, Chongging 401331;
Center for Primary Teacher Education Research in Chongging, Chongging400700)

Abstract: This thesis took Noss (Kimba, Nature of Science Scale) as the reference
investigation tool, used 5-point Likert scale as the scoring approach, and took the
undergraduate juniors and seniors who are Science Education majors in Chongging Normal
University as the research objects to investigate pre-service primary science teachers’ view of
Nature of Science from three dimensions: the scientific world view, scientific inquiry and the
scientific enterprise. The investigation shows that pre-service primary science teachers have
some cognition on the Nature of Science, but as a whole, their cognition level is not high, and
there also exists an unbalance among their understanding and cognition for three dimensions.
As shown in the investigation, their understanding level of the scientific enterprise and
scientific inquiry is better than that of the scientific world view. On the whole, seniors’
cognition level of the Nature of Science is better than juniors’, but there is no significant
difference.

Key words: Nature of Science; pre-service primary science teachers; investigation;
prospect
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An Empirical Study of Influence Factors of Elementary
Science Teachers’ Professional Development Level
SHOU Xin', LIN Chang-chun’
(1.College of Chemistry, Chongqing Normal University, Chongqing 401331;
2. Center for Primary Teacher Education Research in Chongqing,
Chongging 400700)

Abstract: Based onconducting a questionnaire survey, using hierarchical linear modeling,
the thesis is to empirically investigate the influence factors of Level of elementary school
science teachers' professional development at the individual level and school level. The study
found that teacher seniority, academic diplomas, job title, are the three main individual factors
that influence the professional development of science teacher. School plays a key role to
motivate the level of the professional development of science teacher, there are great school
distinctions among the level of the professional development of science teacher, school
differences are one factor which caused science teachers’ professional development existing
uneven. School's teacher evaluation mechanism, provided the opportunity for teachers’
development by school, teacher training are also some important factors which caused science
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teachers’ professional development exist uneven. So as to narrow the differences in the levels
of the professional development of science teachers, developing of multi-evaluation
mechanism, carrying out school-based teaching and research, further improving the training of
science teachers are some measures to strengthen the ranks of science teachers.

Key words: primary school science teacher; professional development; hierarchical
linear model; Empirical research
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Focusing on Pedagogical Content Knowledge PCK and
Guiding Preservice Teachers' Professional Development:
Education of Science Teachers under the Domain of PCK

WANG Li-juan, ZHANG Li, BU Qingmei, LIU Lin-de
(College of Life Science; Ludong University; Yantai; 264025 )

Abstract: The value of Pedagogical Content Knowledge is summarized. PCK is the core
knowledge that teachers have uniquely as professionals, it is a kind of integrated knowledge by
a few types of teacher knowledge such as CK and PK and CxK, it is also the necessary and
specialized knowledge for preservice science, it is a key question to help preservice science
teachers to promote their professional development.

Based on PCK's science curriculum and standard of education, PCK’ structure for science
teaching consists of belief of teaching, knowledge of science curriculum, knowledge of
science instructional strategies, educational technology PCK, knowledge of students'
understanding in science, students' emotional ecology and knowledge of assessment of science
literacy. On the basis of more detailed components, PCK's concept map for science is made.

Furthermore, effective strategies for developing scientific PCK is proposed. Firstly, to
adjust science course setting and focus specially on courses for PCK development. Secondly,
to create a real-world representation for preservice teachers by various teaching methods, for
example, science teaching, attempting to teach science themselves, taking classroom videos
for them to discuss.to pay attention to reflection and cooperation with the help of experienced
science teachers and learning organization. Finally, to enhance and extense science educational
practice and educational probation.

Key words: PCK (Pedagogical Content Knowledge) ; preservice teachers education;
science subject
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W 5002 A7 KRR doe e, KDY RS B A b, 2 A PR T B B4 2
Ths i N ERR S KDY 2 A A0 AN GRS SO il i R BRAR R B A o A Aok

B, KA GERBAURN 74.3%) X Pras b o “ i A AR
3.2.2 MAFWHAFERIEE

R4 BERNBFHETUMAFEEOERL

KA N (%)
1 :

AL | HEAREO | BR[| R AT
K— 2 (4.4) 9 (200 18 (40) 14 (31.1) 2 (4.4)
K= 2 (3.9) 14 (27.5) 25 (49) 9 (17.6) 1 (2.0
K= 6 (14) 10 (23.3) 16 (37.2) 10 (23.3) 1 (2.3)
Ky 0 9 (22.5) 16 (40) 15 (37.5) 0
a1l 10 (5.6) 42 (23.5) 75 (41.9) 48 (26.8) 4 (2.2)

M 4 g, AR AT ERE DAL . B BT, (2 H R

b B BN 41.9%, NS FEGUEF N SR Z IR IXH 7 A IR AOK
MIRHE B DB D, X B B b3 — e . ik, BR%
B AR R A BT N R A, BT AV AT b S A A B . V7RG
1, SEAEHES T RN SEAR G REE R AT, H TN AR, I EBE T
IR 2 HRE UERB T DN EREAR Y AN, PR S BN BB R A
TAEG IR A B T ENP A R REILE,  (H 2 AR TR RS AR I = T 2 A Bl 3e o
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x5 BERFLEM
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TR ey | I e | s
K— 20 (44.4) 1 (22 12 (26.7) 9 20 12 (26.7)
K= 18 (35.3) 6 (11.8) 5 (9.8) 9 (17.6) 15 (29.4)
K= 20 (46.5) 8 (18.6) 4 (9.3) 5 (11.6) 12 (27.9)
N 17 (42.5) 8 (20D 3 (7.5 5 (12.5) 10 (25)
it 75 (41.9) 23 (12.8) 24 (13.4) 28 (15.6) 49 (27.4)

MR ) EAMALE BRMY A £ Fh B R A EL ORI Y . SR IR T2, B T RER
J& B SEBR AT MM, W B TN, BAEZURENIR H A AL, Bk
MV ) AT ZREE Bl B B L S S RTE S BRI IR 2 A R 41.9%,
Hede e hr, XA BTSN I B 95 H bR AEXANEI GBI T “ kRl
FOMEONL IR ), AR I, LM O AN AR, AR R A PR
AT EE R, Al 36%. 26%. 23%, iR A B AT AT BT [ 2
JEOGER Y . P “ AR H ZUH” B B 12.8%, N ERTIEE 41.9%, &
FEHUDATL 22 AR B 54.7%, VLI Z V22 AT FO RO — AU, A — 22t
AREHRIAR . “ORERIE " 124 2E Y BB 27.4%, Ui AT Le AL AT SN 2 o
EATH Y A (15.6%) EFRARLUMA T, EESENXA L H = 24 2] Mok, A7 868
JER R — B0, b, & AR R B AR 10N, 5 BAEREUT 25%,
TR DR R 3 43 Y A AN SR R A /N2 U

3.3.2 MEMWEL

TEXT B A TET, S1%W LR S gl N T YkEiRiE, 14% K EHE N K%
MHEER, 11%5E 8 TIEIR L], 23% K EEES gk, SViREm, EE
AR TR FRGR SR IE JE R ATl 22 S AR AT, RS 4R atykis e mne ), B
IR AKX BN R, IS E A T ri& e . 54h, o A7 ™ iR
I TES T, B A QE IR Rl ) [a] ) 8 22 SR s

3.3.3 Tttt mE

TR S R R A R, K2 HEAE (56%) Ay BEAE AT T, HakJE K
7, AR 22%; A ARSI TAE IR S 19%; IERE S BEI T 2%; &
PERMIARE] 1%, N 1 NEPHZET. %8 2 BEFURN 22 B D, X0 22 2R 5%
ARSI WSS, ABORKH I AA RIS, e b, ORI 2 AR A A
T LM ) T o
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A AL RS WA AR BOIAT i 2R P . RIS B O B A ey, — 4
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NN 2 . T REAEE AR IR A RBA R EME, KBNS AR K+
ANEERHE RO R 0T s AR BEE LE SRR, R RS
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42 HAIRIFHEEW AT IEFERNGFE LB

G, AT AR RIEZ . AW IRX T KA R 2 BT AR A A R IR H
PRER T HRNERL AU AN, B RAERRE BT T G LRI SR BN . S H
PRsE L g9 T “RFFURBUN” X420 HARIVIA R, M P 2 2 3 DLISHE 5l
MRS PR B o BN E, LT R R
SRR BT SCE. WEL At YA BAE SRR . L, AREbER
PEBCE AR ALEL, SO0 T 2 AR AL ) BRAR AN R o

Fxk, BEA8E T REER R ILER SRR fl e AR IE 5 EAAR L /N R o
UREEE PRI 5, (H BTSSRI S B A b 22 A TT B T2 R kiR, #8
FEBCE L RIREE, X R RF VR EE TR BEE TN . 7 RHRFE Y
R A AR SRS RA IR E:, NI B ZA L RIS A R o

4.3 FHEIHEMR

B TARSIAE, SRR R B AN, 2 BN O A R v LI A
p/B-ANE) Y PS PN 3 ot AN AR SPUIR7S V87 o i B AN 47 =Y IR PR 2 VN =R WD N NP R
WAV — Bl 5 S ML, s AR AW R B H RO B A . W™ “ 873 K g
Sy TR B R AR 1 R R FA, A A
ANEEREE U AHZE A A Ny, NI GO 2 AR, HRME S PR . R,
B A 2 AT R 3 E Tk, AN RSN AR O Tk

5 &5

REBCAERGENERRI A AE LA, B FHMIB, AR AL T %
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TR A8 eSS B F R E %
——o . IIBRHTR RN S R ML L

R ofe AEL

C R I P2 Bt U 47 2
2 H R KA 2 SRR 2 )

M OE AanhE, SHTRNEIEE SO EE O EE . A FOB I A A LU BRI X
REA 5 SRR G IEVERI SR IR, T A BRSO A I BRRR AL TP i E K ST P R R R “3C
A" I F R A S I A AR, A REA SO 2 TR g A T, A A AT S i A iR
PEJT R IO SCAA T, W 35 B2 2 SR M S ARk 272 5 P (K SCAR S A, RS oA DT 280 5 T W P — T3
PR

XA i RREAEE e

1 BEXHHFEIT

#5043 Cintercultural education) J2& 20 20 j5 Wik {H 5 B 40 Rk #2121
AR, e RISk (a certain culture) AN ZRBEIARR) 32 20 #3047 AH 5T Hifth A 2K
BEAASCAL Cother cultures) FIZETESIM, LIS S IX 4652 B0 #3003 32 5 IO BE S0 Ak 4niH,
TR, TR PR TR ST SRR TG UL S SO S S TR R,
AT SO A A B bhie. B S 1B (REIMEE)), imiEd 808 2 i
(%5 17, T ARES SCAL PSS, SRR IS SO A 2 ISR A N RS 1R i . 2006
SRS R BB SCAH R (B S B B FarE ) P RIR T - T ST A 1 =N s ) H—,
B W B A AR SO R s T, B SO B AN A Ry
WAL BERERNZS R =, B BAE RSN k. 4. SRR ik
Z AR, AR A L5

Bl A A3k — A I AS TR N s 2 ) I A Bk R ) AR N B S A, IR %
S SCA R B SR AR AR . BRIE, AT RS IS SO BE O 7E I . ARim, B
T USE A SRAT DR ST, TEEE S EE MBS AR 2 . B SRR I
R B Sl R A, 0 H AR E S SO B E A TR R, A
BAT F LS SCEE S . “ B S0k ME MBS B 2001 A HIAE B S0EEAE
e GRIGRD) o, MRMFBE PR A B, WHL. (e B, ISR
HeFW AP TR BT IRE AL g 2er 8 gl . DR SCIE 2 4R S AR

" VLIRS A iV A S R R R SR T S sk ( 20113S)G052); LA EBAEREME “+ =1 &
YT U BRSO B ST JS201129).

TUBBCR AN KR, 1977 R4, A, TEHVEREIETTN, MR BBUT S T, RSB (L) W
+, FENFFRER S HE . BREEE T
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KBTI N i, fndimg . 2P L bRy fREAE) RIEEE (/B g = R i
AR PR R S e AR R AL B S B R 0 F AR A, B T ORI S
WS ACH A T3, ABAE AR A EE HHBCA IR BRI . R S 9k

2 . BRI ‘Bl SRR INRBY LR
2.1 AR BFr

DURRFAZ YT (BRSSO SCAERE,  HAT AN AL 22 2 A 2 2] VU T a7
IS 23T S SO RS . BL o “REE R RA” (science for all) 5% B IR 2UE 4
PRGRFE BT EFAEB T WA AN 2B ARE I “ B30 K.
M ZE R 78 “ U447 (Culture broker) AU, 5 B2 A4 58S L e,
DT RE™ AL ST PSR, AR A RRE SR D) A S B o XA e th T Pk
S By SO A UG 5 B 1 SCAC A, AR AR PR R DR B nT e B [ S0 AR
M.

AHESE S AR LU S BRI RS SRS IR S A, T R B R
ity A2 TR R A (R SCA PR SRR, T B AT TR SE 4 (K SCA A7

2.2 MRATHE

AR “Fl2= 53047 WA E K (SCN, science and culture nexus) J2 i
FHEBE TRALE (0. Jegede, WAFIW) . KM (G. Aikenhead, JNEEXD. BRly
JE& (M. Ogunniyi, FF4E) FIkI4 (W.Cobern, M) B4 IFRINEL

B 5 A ARRE BREMES U CRIEES I Dk EFERIECE.
FAN T 2 1A A BEE ST A7 (). SCN St 67 8, ik T xR 5 S04k A it 5 15
REFBPEBE WEE, JERME: 5=3EF R, 4=F&E, 3=, 2=AFE, 1=3EFAH
Ko I AR GEICER BB BUMAT A - S04k 5 174 77 BE27 SO TR &5 1R 3L 55 D VR IR & 1k A
AR, A FL S BRI R B SO EE AN [R5

2.3 HERAh

AT I KB s H 7744 (Saskatchewan) [ 25 44 24 SRR 4> [H 1
THOTEINBEN 37 45k A b B - b 1y b 22 BRLEUm . b InBOm i) B35 X EE T Ofth
1B S HAARFR AT 5 @5 HT B AL IR, sl ixt i 2 4 12
N EAERS, T E SR BT 2 S R A R AR 30 IR T g T AR AT AR
5 ARG A S Al . JRATTIEIC T SCN ) 36 LEAT A (SCN i i
JLBR=0, IFRI SPSS GEvt BATHEAT B 0BT, 8870 45 SR AR ATHR I A 4 F

231 “B=E7 m@E

L IO B B A SRR, BRI CRFUR A B
(A2), X “MNHSFEMEFELEREE” (A6) BHFEEM A, HAZ I HBER “XH
SEEEERE 7 (AL3), I AERE F AR A A T 2 N W70 o (H 2 BT R 5
HARZ RS (A4 3.05, I113.61; A5 3.49, Il 4.00), ¥FRlFS 8 TH ARG
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25 HARIBCAREER, IR 5 S A LA a5 A T HoR 5 S AR AR A . dX e
[ AR UE AT B H 1 P 80 AT ARABL AR 22 RS 55 CRZARE AR ) « AL Xk F () 73
SE B O PE 7 B AR SO« AR A EE AR RIS
AR 2GS Fra.

BAE—Le AL B, WEBITRAAE R 2. T Rl gk MRt
DIHEA” (A8, t K%, p<<0.05), P EUMERFABCRIIR AR LR BAREDW A, (H
IR BTN BT LARE B SO A . iiskhs b, BRESEARZRIFFAE A
R R, TR HAR, EXEAEM . WIERE, Plea Rl 8RN E
VARG DY 3N TE R 5% N ki BUR S VLS ES I VN IBE PR NI CPNE 2 g 8 = T
IS AR R S BRI ST A . T “REERIE T — M3 AR Z 2RI RN
W7 (A12, thad, p<<0.01), K ARG AR, K E— DI
F SN FUAR IR 73 TIN5 R 0 RT A 2 5 B DA Ji 32 UM e, A AE Y A
KA HEHPANS ARETIR, st s 3 SR

232 “BEH5XL” 7|

PR BN AT R A 52 B4 2 SO AR R 3R 5 2 2 T AT (5l (B12), X2
AEAEAR S B TP R A S, JRRRE S B S BRI B AR RS, A1 R
K TAAIE L (B2),

AFAE S0 35 7 e (1) 7 T R 224

“RlEFEIR— BER, eamEEl— N AR (B3, t K, p<<0.05): W
FE MmN A 27 ) S SO RS B ARG 0 7 OB A M E R, (RIS K BN ER 2% 2]
REEEEIR AT e S dashil 2 Ak g

“COUARRRFEH AR VT SO SO, T DR S R R R
WA (BT, th%, p<0.01): i EBUNAFE “ AR P8 7 ST 7306 ” 1,
KRMAEE N R AEREE 2 2] PR s AR 7 N Wl BEIACABL# I & T 7t 7
iR

“RlEER T ey 5 [ SO0 A SO B KT R SR 7 (B16, t KSR,
p<<0.05): JNZE= KEUMIN A RLE HAT BUA R SCAER T, X R W Ak 55 RE 27 FO Y 2 Bk R A
I X — B AT G vA (1) )77 2 15 5e ) B S i A e X, R — 22 S i A 1 SCAR

FiAhs FRREHE W H bR R AR A E T . AR, BUIXIX
— AT ARG E CRZE LR B EAETE 5 NEE, WA 1 6et B 27 fl A AT ]
YT 7, Bl4). IS REUN (3.04) MIfEA R FRER TRy 24 R R, HiohH
0 T EBOT (2.49) AN N B 5 52 FoA DR 25 5% M ClnnBURT R R 808
GAEdE . BB R RS .

233 “BFE5FIR” AE

PR BRI A R E B AN F - H 8 A Ol R 7 iE 1 20 1 45 R 51
KEFFADRAEEN”, C, B “FHEHRFIRERHTA, WAZHEFE” (C3,
t K%, p<<0.01) “BpEEZFAEEH W PR SCFREM A7 (C5, t %, p<<0.01) EAFAE
WEZER . IMEREITEAERE S-SR, IO — NI AR AT PR 5 — A
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PRI EIU, AEREE S W IRZEIR
234 “xXk” F@E

LRGN B2 5 SRS R, SEER N S Fik. JL TP Uik
XA IS H AL i, AR TR SO “ —MEe 7o (DL sl “ —FhiE X
R (D3), RXLEEIFEIA NI

AEOINEE KO SO T AR, i A [ 0 3 S SO I ARE T . AN R SC
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2.35 “EBRHE” FE

X E BN S, B2 RS 22 NS SCEAA T B DI R CRFEEHE
B T2 R NRF AR A A B E2) . AT “ FEURMEON i 3
TR N F GRS RIEMAES” (BE1D) KZFRESE . [ERFERNE, BUNREH KR
BE HAs AR LS SLIUEAE R FR A RS 5. AEIRIE, BARIEREAE R OE
OB 10 AP0, A NAREE W MR AEAE . EERIBUINI 1 53 T 8 b, 31
RO AE A 2 S I e (CBERMEUIN R TR RS A A O, AR L
FEAUE”, E12). W5 EZUMA AR ZI R B ARG J7 22 4506000 07 RE2E ANTE B (Xt
V2R E, AR EE N 7 —Fh sS4k ”, E15).

“CHURLEE T T R ERAE T, PEBUTN N E R R BT AR R T S
b, AR DR R B 2 R B R 22 H AR I B IR, RIA T R o HE A
WGV (SRR R RE AR S A R I Eisc i, B4, tRS, p<<0.05).

3 WRIFHBEMHBUITHEHIENX
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TEES SO IR, AT S R B R R 2230, BoRAdsct, %2
RIS o BFEVE AV T AL RUE . R 218, B NS 2 BER T
Ak, MGy 2 AR R AR Sk IFEME 7 (Culture Assimilation) . 1 #8224 ALK 5E 12
“aEEn” P (Fatima’s rules), DU WIS MWL B . ML S Sy VL sk A5l it
AR, T[] SCAk R A I R R B, (AT S AR AT B A 2 2

SRR N H ARSI SO SR B 2E AR R R SO X g R R R AR
TAF 2?2 3R ZEAR 1 I FOW 5 04 7 Bl I SO AT 22 e I 2 Ak U, BB A R A
ASGENR] E AR s MO FERHE RS ] 23 R O—BUR ST SRR 1 258k @A
[ A SCA TR B 5% ) A RES ;. @2 AL SCAL T B XS (15 ;- @AH T ph 92 11 S Ak
{F15 25 AN ] BE B 1E 56 A5 B

M2, a2 A AE L B 3 2 04y BL2 R, A 2RA AT B S Sctb A M E 1
RVE? A “SCARFRf” 5 CYRAE DY SENIX P R 2 TR I — 2k nT R TE R T e e A 24 S
(Collateral learning), RI7E—ANELEHEAEMISEIIAET R 22 ST A, B BRSO B AS f1 DA 4
AR, e S RIS SOAL B YA S R N A . BT RIEI A R, ik
o H 5 SO SRR E R SO TR R A
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Implementing intercultural education in science teaching

Abstract: In recent China, it’s urgent to implement formal intercultural education. This
article aimed at comparing the similarity and difference between Chinese and Canadian
Science Teachers' Views on Science and Culture and trying to get their understanding of the
potential culture conflict in classes. We introduce a new role as “culture broker” to pre-service
and in-service science teachers and give them a better understanding of the cultural nature of
western science. And we hope they can offer better help to students in the process of
transcending cultural borders in their science learning.

Key words: intercultural education science education teacher education
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THEY &St
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B F REBERRAREOAR AR AR T I AR L DR A RHEEAE A BTl B A R, (HELR R
HEAR UK BAE NS G B R BE R, A AI7E B I BERHSE AR HLATRBAR “ 9938k, 58
IEERARIEE 575222 N1 - kNt i = BT I T S s e N e N Ve R LA s G e 2 N LBV
Zro WAL HR— BT ? FRA TN BB BB 18 B AR BB T i 2 R, —J5 1 57
H2ABMWE T A, SR maE AR 53— J7 B AR R AT B2 UM B A 5, BNELRL
JIREIR ML TR SRR [ X B AR R M R R R, W BATESF AT 7R .

KR BRREARECAR REEEE REABUTHEE LR

SERBEF R S BUNEE KBTI ERI LR 8, TS & T BN E K s
BRAFAE R — AN T R A, H e [ 20 BAS At B EAN S, BRI A1 A
BRI IXAN ), — 5T RO R B R 2 R e 2R e, CaA R
e IR O ARV A= ()85 55 1), Bedlt 10 240Kk B9 SO R 5 B ie Lol
e N T U | 5 22 VA1 [ GG R T e L e 1 i L | A S (VAL B e ) Ve o (OB T B
F—r MR T ERAEED], HLJUE “HNEE " (Pedagogy for teacher education)
VK — 1B e RHE VOB R 5K (S L S5 L OGRS MF [ IE e R e
SR PN R B YO ERCF R A, A AR N S BT E 2 BT
AR s o FRATTIA N, XAV S AR A o SEBp by 4R80T [ B 24 “ HUR#0F 27
TR TR R 5K, PRk ax S [ 55 3 SR AT R i BB SO I i Ak Gt . e =
AHFRAERMER AnEE . JbRER. HE. PE%, BeHRRERE8esie ke
U B0 1 IR BOM A B 2T b & R I B RIERL . RS . SRR S
Ul R R 1) 6 B AR SC Y], A2 P BRATT ST 55T o LU PR R0 A1 00 B R 1 R 2%
RHEBCE R HREZN B PR O O R 1) L

IR RIE18 (Subject didactics of science) & #H 2 — LI RHEE,
TR A (didactics of physics). fL22#22i¢ (didactics of chemistry). “E4#(
1% (didactics of biology), |~ X AW ] LU E 2= 2%+ 18 (didactics of mathematics) .
AEREEE R (EERPRRE S, WsE. A 5L IERRE 5, Wi 2524
FF55), AW RIFRHEC RS AL S0 R XSS R R St LA I BCE R TR
20 thad 60 FEARLIK, HRFERIEEAR R R, WO RRABUNR & M0 %R, 5

O TIOP, BRGSO AT, W b b R S T, e, WL, i S, e
R B BT SO BUR BH LRI .
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FAbHE R AT R A AL R PG . AR, 80 AEARLICK, BERFAA
HUFR AN AR B AR BB ZOE SRR L ALK o 22 R BB Bk
RAEIRE i E ARG TGN AR, A EE HAR AL .
T AR R, M\ 20 THAE 80 SEAUH IR AR EUEAR A AR AR, R
TR AR, BEBR SRR AR AR BT T AR B DR I Bk A B
BEL MR E, BERFERI AR R A E AR — R BT RS R 2R 5 T, M
SRR, AEABATT 7 BNV A BERE % e R MR B AT 9, ARATTAE H OB Se R HL
TSR “ S 3IEAR 7, 55 208 2 e (R R s Z 2RI R AT S - 5 AL, AL A
T m B R TR T AR ML S W] X — WG ? Tk [ et
RUFRIE B R TR Z e xS 5@l U (R A 5 B s 1)
U AR o BATUN BERHA R E 58w AR A 2N A H T I, — D51
i B LA R S € L, SRR 5 — 5 T SR I A5 22 1 SR T AT B2 2
JTHCH PR, BREE BT TR AL BTSR[] 2K R S R A (1 ke
JEZ N, X EATEVFAT AR

1 BRFEERBFIERFIESEM FREAFEMER S E

FERKIEIES, BRSO 00 SRR T 50598 (Didaktik) 258, B/
LA LRIB TG T 2RE8 (Fachdidaktik), BIIEELEE TS . H2E 0% W AVEYIH
S, S, BRI SRR R R SRR R, Bl BT AR R
B I RN R BT B, ST T B A — KR 5 0 14 10 B

1.1 BRFEERHFICH £ E4F1E

R i R IR 224 1R (0 3 — A R BRRAE 2, N RIBCE 38k g . 4R Ak
R R RS K )8 e rg R, A8 B 4 DT (1 AR ) J s T e T o 2 A B
P EREFENM R IXRAEBE H 1) (R FRAT AR O B ik S8 AR SF R R
FE—i, IR ENEEAR EFN TR 4 1H R R AR 25 BRI R A il i, (648 |,
B i [ R PRI B2 e TR R . 2 AR B A = G R I AR 5T, BT
1 — M (the Didaktik triangle). BXFliE K # %1t (Didaktik, didactics) [iX—4§
TIE 55 98 5 A5 0l [ K 20 BRiG (theory of instruction/teaching) AR AN[A] . DESELEE K
(R BEF B TR I 2 B ] “ 807 ()8, e ek s SR N 2
R S AR v 1 O DA | W= 0 e kY - A R AL =11 S s 2 R e | e B
A2 U, W B K B e o 5 e 36 [ K BUE B i SUE 700 4 N2 TE T
J5 A 158 7 A BN ZE 5 1

WERFFIN 2 b, BREE R B e i AR E R B e . WOk iRl 2R
(geisteswissenschaftliche Didaktik) JJR LA “4b 7”7 Bg A IEAL, O EBCH N A RIS 1)
PRPEFIERPERE I SI——SCUERE R B R IR B “ BeE SR i, WX
Wi 0 1A U TR 2R TR 2 BT A ST B2 R R A% 0 TAE s b8 e R i IRy
WHE S5 EE B LA, R0 AR B R A R R, R T A
AR, RN AR AR DR R A A I CE B OB 2, I AE SR R
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AR AR E SRR M, ERTSUTE L, B E R B e B R E
PRAEARVERIEFT A4, 48 15 A 44 205718 L 2K sl by IR B e G S i fHek) ey ”
B HVRHEIS, Rl AR TR ERXAPECHIR RS T s R T A SR
(k17775 (empirical method) FItL2 /3 #r 5EURASHEAII I M9 L Jise, v ik
BRI ST BCE MBI, — R R E BCE BRI AR SE, H A AN I
B A F A FIN T B, bk DRI, A8, IIFMES S M
&, BRI ERAEEE, SURA ST EY, UARTRHE .

DR i R X2 1R R 2 A E BRSSO TG AR IR HR U A 5 b
AR RSB o X —RFAIE (R I S B T 32 1 e — T 1B B A R . RN BSR4
T — TR 2 AL, BB B K BCF R B S A S AN S E X ‘A E R
(Bildungstheorie). HR#5 ANFIE RN “LLEEIL”, FACEE IARA H 1027 oA AL 3250
PURUR R AE 7 ) G AT 2R R R S e b BTl o S i 140 )5 1T A o [) 2
FAEROACRE, BT “Bi3R A, BIPEM A BN B o WIS SR 2 v R S s
MZCE H e E BAL S R H e se e DI Rl ok . 6T “AbEHw”, e
A ZHE R AT (How) [, & SN 2 9 N BIARAS i) i, JREP A2 FE 1
HIANA (What) FUAEA (Why) SXFERETR AR “ BN R, 1E a9 AL
AT XM (Rudolf Kunzli) s : “MIEZC- R, E & BT E1H
M IR G NS, RIREN )25 B 30AIE = R G Pk A5 e AT T T A A
(RIIRL AR oo PR L A ) 2 SR 0], AT A2 AR S XA PR 2 AN R
DRI E A T B A, ATATECE HAR AR AMER ). TLL, H MRS KT
AL S O RIS, ARG A B 1) B BRI 24 08 27 A A AT i S RA A A7 A ey
AE [ ORI I B E S 7 M R TR “ R PR 10 SR TR SR s/ 1F R 2
T “AE” SRR

DRIl FEL K R B8 0 = BRI A, B R R IO A I B B 2 2 2 L AE A
B OB BIS PE R HARBEHIRAE N — T T2E R =R, B e AR IR B2
PERTAE —HEOC T A R EE RN EL g, A G T 20 Il B B 20 4%, T A2
BB ADAT AT AT 20E YA 2 e 2y SO, SR R WARA 1L ) b B MR AR R
Befitte IXHPAMEH T RPIERE AR “AURIERR 7 TR, B A I
AL T B A 20 i B S0 IR, B ) R RS SR A AT B BUE S 4k (pedagogical
thinking), JEIEHEE N — N B L (teaching as a reflective profession). i1, &
EHF 10 45 P RS I “B2% 100 i (Didaktik analyse) £ 24 2 BRI %0 M
R, SEER BRI R BOM A TR EIRERME T AN R T ORI EEAKRESE . v R IR
T U AR B O80T “ A (B A BRERAIE I T AT ARE ) 5 g
F A PR R SCRSERR G R SRR T DUE N it th R R S AT %
BCIEA R B WRLER A ARME. L J7A. HREEERE? 7 @ ¢ IR AE
XA R MRG0 DGR B RE B AR BRI LB I 3 8y A A4 AE
MBE F I EE N e R 2EH? 7@ i XA R LE AR A= X? 7
@i “ARERMEH ONFE— = ZAREENETTNEEFME) 2a? 7 ©%
B« AMRLERE . IS RO 22 AW FRDE AT DR BE B X EL
HOO TN B AR R A DGR PR AR L R T Al AR e el
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WHTPTR, HEFR SERERZCA RIS R SRR G R XML,
PR T HA I SR AR BER R e 2, Hd DURAR IR 27 R 25 sl A
Pk, Dlt, BERMERIZCAR A B B BT SO AT I B R I S R .
tean, BRFERIZCH IRl “IFENR Y B, FHENFERIECA AR . NBE M
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I3 A RAE IR B R AL T AR R R VUL, A AR SR P 2518 £ B A B B A 2L
U RIERE A [FIREAR S N AR 16 A 5 DA T A R R 2 (A 2 7 S A
A ROBHIREARELE . FTLL, IR0 SR 222 18 2% Friedrich Buchberger F1%5 22 #5124
% Irina Buchberger BT ISEE, 0 (FERL SERIBEABHE “ N HE ARt —
it &5 PR AL 1% Cintegrative transformation science for the teaching profession) *°
KR G AR R Ve T BRERI AR B B8RRI Tk, W
WAL T8 H S SHECHCARRN Y, B RAAERIAN 2. FRIR. AR5
SR RIS Y 2 AR SR8 1 S Y T EREE . BRI, BRRFA R B R
AN N PR RE, e A ER 2 R e S B R TAh, LA
2, A ERIEUNECE R AT A AR R T AR R AR

2 BRIZFRHUFILFRARERZHINH E KoL &
2.1 BRIEFRHEFIEEARIIR

T30 4K, REPIREARIEEARHIBAT T, EORAAEE 2 FEL WS
JE: WAHTEF N CBUTISRB: G5 WIRRNBEE W ERIBS INEC T EE G
FHerszk” B IEE YO E RO A CERIZ ARG B AR R S
BRYE” “ILEARMIER G ZARRAALY, 8 KW (KD BEgl. BREM”, 2
NGRS REET U AT R RIS R RHETORI SRR 4
LRARHEYE, FRET LR R, R LR SR B vk 7 Py
KRZRMNFERBEARA T M, TS EOX LR G5 7 i R 2 T PR R A5 3 78
SRV, B, JVEVFR AR T2 N R, (I A H R R A, B
SRANHL, 7P JE AR WA R

BATAA, A L3 ] R O B2 RS2 R 1B (1 2 R B R R S R 2 BU 2
AARHIECE R HAihde, RE (R REMDO HREERIEAR H R RS R
JEEATPTROL, A LARL A BB ISR 56T

HA 20 LYK, e Kl — MR B, JREFRFERIECAE (80 AR
LA PR B BEAE BB B35 BUNHAE AT 2B (M F R AR, e
FHS B R AR IR B 2 HEAE RS R R TS B A h sy — e ATE HE, By 4
ANERCHE N BT SRGL,  Fr EABUT B #2020 22 e M- e RO F A A5
“HAIE, FAM. S, BREERECARAOTR RS B kR R, AT E L
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FHARREAR I AR T BAT S Btk e, DR 27 380 808 Al B AT S i A2 o
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HONTIRAER BB R AT “BIRLL. AREH”  “HARERIAL” MBI
BRI AR WA IRAE 73 R B AR 20000 2 SV DB Ay, B0F R MR th L
BT R E F ML, LRBAR RN d % B G R K2R BN IT 8, 7
b3 6—8 FIAE /N M HEE 5 2

TR T —MELRIBRE BN AT ER A% WA ARIEOND BE R, e
HZCIE B T AN YRR SO ARk 25—, RIERMAFUIEE C 2 il Bl
O TR S TR . AW BUTECRE TR OL T, B2 P ALRE A
nREERIE . Tk, N AR R ImeA T, FEAR BTS2 BB A BUN A Kl
Zxs IHATE R RRE N R K MARN T, BAREYR T AL E., i
PR, AT DAE T30 AR, (HERZ RERRFAAE e Stk g IE, Toig/h
o RIS, RN RIEA S P BRI PIAR AR L, L, A A R
= IRFARIRAR S, RN SRR R B A RN, U2 ) R 0 e AR
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A ABIPE T HbR. 5, B BUMECH At 255 P2 1A BUAE T RSO e AR o2 Ui
A TR TR, 2k, B PARIE BRI EER AN A G ) TAR 2 e R
FONERETT, LA, UURWEAG. ADTE, #OmEE f R RS 2 IR e
BER AN ARG DRI, B0 RIS B R 4 s S v AR B SR v /N2 Il S PR 0 A o B
VPGB e A: Ceed e Ad:, KRR g e . KA AR
FEBIN RIS, ELR AR AR 0N i T HRMIE 5 & R 2 BRI 0 A
Rk B BRI HARBOMEELL, ABITASAE NI G N TR A S AR e SR AL
HI T2 R 0N 5 B 2 T BUME RS R AR /N 2R 2 U R ez 3l ) 5 110
BUL, DI 20 R BOM R TR R EORAE AL, 2=, #F b BRI A
TP A RRREE 2 2z i D, WERBRIH, AR TR BU A A g . A5
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Subject Didactics of Science and the Reform of Science
Teacher Education Programs: An International and Comparative
Perspective

DING Bang-ping
(Centre for Research in Science Education, Capital Normal University,
Beijing 100048, China)
Gao Xiu-ye
(Centre for Research in Science Education, Capital Normal University,
Beijing 100048, China)

Abstract: Compared with its previous title “the teaching methods”, subject didactics of science
in China have made great strides in terms of the construction of the subjects. However, teachers
of subject didactics of science have long been working in their respective colleges, institutionally
being away from their colleagues from the college of education, and thus they are still regarded
by their own colleagues in their colleges and others in general as “disadvantaged groups”.
Meanwhile, they lack associations and exchanges with their counterparts from the college of
education, thus leading them marginalized in the educational scholarships among Chinese
teacher educators. How to find a way forward out of this dilemma? It is our opinion that we
must, on the one hand, clarify the nature of the subject and its place, and improve its academic
status among teacher education programs; and, on the other hand, conduct reforms of science
teacher education programs at the university-wide level, so as to improve the mechanisms of
science teacher preparation. Studying and borrowing some experiences from continental
European countries may benefit us in this respect.

Key words: Subject didactics of science; Science education; Science teacher education;
Reform
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