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El NN STEM 205 iF 58 S M & e ta 3
—— & T 35 AT G TTAALET R

RER', FEH’
(1. %RFEKZE HWHTER, Lk 200062; 2. AL k2 FrHgsw, Lk 200062)

ERFA R T R T, STEM K FE SR A B RN INECFH ARG AT RS, ABFR A SR x4t
B EEARESH, SE NI STEM HEFHR T A7 %; @3 ALME& 54, £HEE A STEM HFHR
HE SRR E R R MBI, ARERENA, BIA STEM XFABAREZLZEFEA TG @
STEM # A MK B & 094K 7; STEM 2 F 5 3] SRR %A T H AR M L A; STEM 27 5 F3) 5365130
STEM # F A X F 6985 . B NS STEM KB AR R G R EAH . STEMEF 36 %5 £ L5; STEM
B H R 09 & ; STEM A 369 % TAL KR ; STEM K E 5ALKF 6935 FHHaké

STEM # 7 ; AIEHKF; HFHF; XRARESI; ALRNEHT

G42 A doi:10.3969/j.issn.1005-2232.2018.02.013

Bl 57 3 ST 0 NA B ZREAC SR, 208 et ok B I 228 2 i Re 52 71, oA s
TR PMEE | TEEE | ORI | BRIRE | ZRTESEAZ O RHIE R STEM B H W2 2 M S5 8H M AL H
()92 TR, MRS B AR HT R T STEM ZLE IR T2 (1, Horp A S SC- R/ o Bt R
Science ( #}2% ) | Technology ( $i AR ) | Engineering ( T2 ) . Mathematics ( (% ) . STEM (& $#&{B1E
AR R DU 2R R RS, RGUHH W A AT AR R O A A OCE RE A2~ , L REAE s
JIT 22 TR AL A8 LA A 30 v 1 ) R 2

SR STEM U H WHT)2 0 S B, KRS STEM BHEIA STEM 5 L% . STEM B¢

I STEM B F VNS5 T . EFEIARIT T, 1T STEMZUH MAb THIRB B, 257 # i A S/
BRft STEMBE S A FE S A AR, B G —RBik . HATFE 2P - 55— Pkt STEM #F
Ve —HiRAE s 53— RPNy STEM 207 & —Fh2y > 5 sURZ Ao . TEHCR SEB s, A3 T
BRTE STEM U H Bl 5 1~ RE RS T SRR Rk g bnifl . S JLAFRRA & S R Art CZEAR) s Rl
AFISTEMH LR STEAMHE Y, S8 K ZHeHH 1 k.

2017-12-23
2016 4F L2t SRR B F F— B U H o NFZI ) gk S T iiss” GR84S A1601) i

IREERE, SERITEREBIR AR =B LT EEM, ERITE AT E 2= BRI I 5 o
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B, S E N SPSTEMZ & BIF 58 T S R e i 3

FR A H RN B Ge i o, 3R STEM 208 A1 i 52 SCRR B T 4F S BB A TR s, 3
RHBE X STEM# B R OQEE N RS THSEE .. Bt NS B2 EASTEM B F 5T . &
BN, LIS STEM 2 S8 B MG 55 . fESERZ M, STEM B E M ERZE T/
ZEASERRIRAE | 5 BROR IR A B AR IRFE , 3458 Arduino ., Scratch ZE 4 FE2E | AT VRS AR TT
JREEY ) B T2 N PA— DA AR SR 5 s R IR 2 R R, STEM 208 1T B SR AF AEAR
PN ] [EFET

IR CSSCIRIEIA TR R A TR, LATEET STEM 205 BIBFFTHR-2 WA Rl R A7 ST, Bl 6 T
WANSTEM L E & R shA M R GRS . FEFX—WF5E BUR ,, AP R I ST AR, R4 F
NS STEM HE ST, s Hr A s SRR T REAG A S, DI R S e ox (it —sef 2

(—) % 7 %

JT TR ERTE AN STEM 205 4 ok 5 R g AF 78 4itek , SR A AR RIS br ik, %o ik op AL )
RO SR EA T 43 BT, AR AR 2 (0] B SRIBEME: , 4 ST /37 1) G R SR Al — 2%, ANITTXT STEM &
IRIFSE E A T2 RIS R T 24 STEM U8 IR s e Ak & R i, SRAIFE S ik,
k1 STEM Z8 ST 7% 1 ke gt — At I R, DAAE Ay BT FEF o #his, i ad o pr oot 1
STEM #(F K e tas

(=) BAEHFEA
1. 2 ¥R IR
1
LORLl FALILES SCHRECE:

1 TR R 4765 16

2 T E I 4.530 13

3 BACERHF T 2.877 9

4 hE B E 2.254 47

5 BAHFERA 2.058 36

6 HEWR 1.948 12

7 HULE A 5T 1.868 24

8 H R 1.626 2

9 BT H A 1185 4

2
LIRLl FALISER SCHRECE

1 Learning and Instruction 4.988 13
2 Computer & Education 3.771 30
3 Computers in Human Behavior 3.724 12
4 International Journal of Computer—Supported Collaborative Learning 2.453 3
5 Journal of Computer Assisted Learning 2432 10
6 Instructional Science 2.080 17
7 Educational Technology Research & Development 1.643 11
8 Educational Technology & Society 1.472 10
9 Journal of Science Education & Technology 1.238 137

A5 SCEREC R R U5 TP = M ( CNKI) DLz web of science, MRAESZIN 1)K/, EIREH
BORTA EBAT 0 1 P TR, 478 — KR . Mg Gy “STEMZ(F " “STEAM
HE" “Fega” QAR HAET Uk FEREAREET , REMEE N 20074107 1
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5o #H

H-20174F10 1H” o MHBRZBGERN | BRI e 145 S, ek Hh I A OCREE AR 1635, [R5k
AT ROCHAEA 2435, HARIIT S SCERECRE DL 1, 32, 4 STk 3¢ 5 A Bicomb 45 H AL B3y
ARG, N e SRR AL PR B o T T St

2. IR

7 Bicomb FRXF S EE TR AEA T AR BEL, Ay i 5 B RCHE o M flcer o o o e 3 el SRR BB S B 1] 397
A, BOFROR T35 T 3 S 1 e BOCBEIlF  1 , 3 23 A T IR S i Bdie o b o RIS SCRR B2
FISCHEIH8A6 , BUBTIR K T45 T4 ST L 26 I Dy iRy MO SR TR O S 1 o 9000 00 K B 1) B o T A3
FLES | R4, [RIBRRR] ROCHAIL IR, ILERS | 6.

3
b2 KAR WK s KR BIK

1 WEHT 110 12 B + 6

2 STEM #(7 25 13 P5 R 5

3 RESies) 23 14 BF IR 4

4 HREAREE 18 15 LG EN 4

5 ok Sea 17 16 STEM 4

6 AETHE 12 17 AR 4

7 STEAM ## 9 18 Bl 257 3

8 ABrHES] 7 19 FERFR 3

9 EqE| 6 20 HHEHA 3

10 %25 4 21 TR RAE 2

11 A E 4 2 AN 2

4
s DR LN haca PSiag LN
1 Science education 131 11 Engineering education 6
2 STEM 29 12 Computational thinking 6
3 STEM education 18 13 K-12 5
4 Informal learning 13 14 Professional development 5
5 Technology 9 15 Scaffolding 5
6 Self-efficacy 8 17 Collaborative learning 5
7 Mobile learning 8 18 Conceptual change 4
8 Engagement 7 19 Elementary education 4
9 Mentoring 6 20 Motivation 4
10 Gender 6 21 Complex systems 4
5
UEHH STEM #(H FlE# GRPAAH % =3 )
WEHF 110 10 0 0 23
STEM # 7 10 25 1 0 2
e o 0 1 23 0 0
REBARHE 0 0 0 18 0
=5[] 23 2 0 0 17
6
Science education STEM Informal learning Technology Self—efficacy

Science education 131 1 8 6 5
STEM 1 29 1 1 0
Informal learning 8 1 13 0 1
Technology 6 1 0 9 1
Self—efficacy 5 0 1 1 8
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BAER, SR N SMSTEMEH BF5¢ 32 A Lk R 3

1.STEM # A5 £ 469 AR £ 7
B AR )RR P A SPSS FR A TR RIS, g LARPIRE e Ak T i, aniEi . BB,

{FEIRE: CARD fRHRE
EEEETE S

Computer science education 8 : I : ' g
TR AR MR comaionatiming 131 |
TG 2L S |
0 5 10 15 20 25 K12 14
EHRE 1 L : L L L Conceptual change 21
f1% e 5 J Complex systems 24 g
BRIz 2 Science education 1
R 10| Self-efficacy 6 |
Re 17 % i 15
STEAM(H 7 Collaborative learning 0 T |
WIFEE 21 J |_ Elementary education 5| |
R R Mobile learning 7
it h I Informal education 4 ‘ I
jee ] 1" . Engagement 9| I
ity 19 4‘ l_ STEM education
> QERR 12 STEM 2
L C2EN 13 % Gender 11 J
STEM#E 2 Mentoring 10|
P Motivation 22 J I
HmR 20 ] | 5 |
STEM ik | Education 1
O E TR 18 é Higher education 26 é
% i 17
fEERRE 4 Engineering education 12
ik 16 —I Middle school 19
Lk e |— Attitudes 23 é li
HEHEA 2 " 18
1 2

AR AR L E2 22 F Re B9 SR RGBS YERE - AndEdil . (Standards ) | PEHRSE
Jiti ( Assessments ) . 2511 ( Curriculum and Instruction ) . &\ & & ( Professional Development) LIRS
A]i% ( Learning Environments ) , ¥ STEM 25 FIAF5Y TR0 R U2, 280K % g 3843 S Bl i) L3R 7

7 STEM
BRI R RO B i)
STEM & A& 1R 5T STEM (& . #52#Fh, BN +, ARIES:~] | Bahed | G
STEM #H 7 I R e T HORI N BIFZs0] R RGE. Haia I3, 2 H0R
STEM (77 15 s 52 5 W BIFIREE, Heoakisl, 250 1, 5% SR, #
STEM # & G2 RIS PHA8E | Beeasr . HEBAREE . HEHR . TRAF

(1) STEM %A M X E RSN EA

HHEHI TR A LR, 76 STEM ZUH ARG T, W MBI BB AR Z . X T E
il “STEM#E” “B et “HEM +7 “RIERE” B Smpioc ity . ENAMIESE
2L XS STEM 2 A S IR PR IE LA S AR I STEM 2 & Hh BIS Y NIRRT

B Y5, STEM Z0H WA IRSE . H i E A b2 % STEM 2 i iR & FUE A ik i3], A
[ 52 3T A B R R AR T X STEM 208 A3 . FRIE R 2507 F I STEM 25 2R
(Science ) |, AR (Technology ) . T.#2 ( Engineering ) FI%(%% ( Mathematics ) [ |2~ RHWARE , TEH il
FErhZiaia A RHAIE, (RIS SRIEES AR 3SRl S . 56 #0 STEM 2L & BB h 2Tk,
Leigh BSTEMZ HE LN ‘Tl ( meta—discipline ) , TA b STEM 4% Fr A5 H9 B T8} 1 Breinerif
T AR 7 3, W AR R RS R T STEM 2 1 i AL A TR0, 255 BR T STEM 2 &
9 NEE72% , RIEHAAT T AR AT — B 125 5, SEZ MR T A C IR ORISR STEM #(F
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5o #H

HIR, STEM BB — R A2 E HE, NMUBE 5Fah 7] | GRS > AN & 1
FLBARSS S, (RIS REAS & BRI + ST BEAE &, O STEM 2L #4783 4%, £ STEM 2L
B N [F] L REXT STEM 208 W AT a8 . b s FHEE 20 R P A P BE O e 2 F
AR, T O E B R H H A, A A RO g e ] B EGE it H H bR, b 3RA5
ff A TE A R F RE . RSN “ES2ERME” JE STEM 201 fie 2 A OAFAE , Rl 3% [ STEM
P B F R A D IEATUR : 43 BILASARHN AR | PR DA K2 ) 3 oo i e A 1Y, g LS
BRI LA R 22 R 0 H R EME, TESCBerh Ik i H BAR, $2m A iy QU ZE SRR RE . “ BRI +7
W 2T E STEM 2 F W5 b i I 2 WML S, BRI + 2 — ML T80 2.009 BRIl i e =, il
WIETR I 5 EEST | RSB WS, Foor R I TEAE PR e b Y E AR, A
RSB, BRI + FHRE SR H 201 542 sw s UM TAEHGS , B EIRNES IR, T7 R4
BORZO TR, W “HERM + B/ WRE A E SR E RIS, T EHFNE L BEEH
WA, A T EEM 5 STEMZ B RlG, A58 456 BB AN ILS 32 T STEM 208 1 HAHT
FAe . LASTEM# & QB O &, SUBON FIkit 225, FITYEM . =115 K8
PERAR T, LRI EFE IS S 58 BN A R BB

(2) STEM 2 F % 3 I35 Bk X ¥ 3 3% AWy R A

THRHLEY S Jr 25 AR 1 iR B A A [W] I, W 20E SOk TR 28 24022 T 5Ok, [N o2
X} STEM # & 4 A S 1, 15X 22 ) HoRAE STEM 2L E U5 2] T T 2 BN o 24 FRTE
o B AE RIS . TR IR, 22 2 BOR AT LU B B A A s B S ) 2015 5%, 1k
AR BB AN ORE BE M AR A 2 5 TERIRPHR IR Y, 22 S HOR AT DRI I3 (5 BB I, 5 B e A kAT
AR s RN PMERRT, 2 2 BORTT LIRS B B0 A 753050 21, ] Loy~ A 45 8 28 i 1 i
V5, AT E TR ATHE s TEBCAPN AT, 22 2 5o B TR GRS B O TFJE , MK
PRI PEHOIE L PP E RS T TR BEAE R AT s TEIRFRAS AR, 22 S HORIRIREA] LIS 52
AT B RIS

) HOR Y STEMH | Bl 308 1985 RE S B 4 M 3 Bl 7 ) B A TR AR5 . [N H RTAHDCEK
FTRED, KSR BB TERAMNMIA THAR SN H . 55 NIRRT IR %L
ARG T — RS b A R E RS M 2 T P LRSS (MUVE ), FFXF River City BRI H
AT T HARA 41, WIREAM e R 322 1, B H L MISTEMEA | 4120 8 S v rn J Ly i AT,
UL T B BRI B 2E IS R A R A, Hlat SERRZE B, At S BOR R A R AR U= 0 7
LRI, SREEOR A W T, W EAMERER I R RINT, SR B HR
STEM # 7 WG 64 7 RSB R Y

4 STEM ZLF Hr 927 S BRI W AR 32 2 28 BB, IRz PR TR | BRI 6 DU
ST H 2 2 W H |, GBS 427 T B BRI () PR PR R 2 A B RHAR ST, TEHOR |3 HE STEM
HEMERE,

PRI THAE AR E B R B L A, BARH IR (BN A . HETRER
O BHFR G SR T HAA R S T IR A il B2, A SRR 2845 BRI 2f Middle Years 207 4]
TG B IFAE Y Artemis . AT DASE AL /K BT i B0 102 AR 547 73 AT ) Water on the Web 55845, {HIX
L6 H TR A A T BN R A AR R B I S 0T AR RO E R ) T

FFARFE G TRFMEIRF SR TR, RBUE SCHFBCAIG S 23015, B AT R H T
Bl -6 A WISE ( Web—based Inquiry Science Environment ) BT ML IRFER TS 1 3%
AR SO SIS SETE BN, AR T AT DA RS A YT AR RS B, (T AR AR T
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BAER, SR N SMSTEMEH BF5¢ 32 A Lk R 3

SRR MR- G AT 2 I Mok, Hd e A R AR R BRI HE B 2E A B R S AT A
R SEE A T AL DhEE, vT LA 22 A 22 o s A b i SR Al AR R A TVRA 5 [R5 dumT DLk
TP AT, ST R TP A S R BT = ] .

Bh2g W H R F R 2 S NI LR S . H Rl s 44 192 38 E 223 e B - il
FF R BT MUVE 92282430 H - “River City” 'y 122350 H A1 50150 A 19120 B 191 49 25 [ 36T River
City Jif T £ 4T, [6] 240 75 2 AL B AN [R] B AR €0, 3 RS — 3t TR — 1500 — S0t s e - g 5
LA — RNVBE R R, JEFRIE A T A B i DR R AR R R R Y ik o % H R R AR R
TR ESE, EH R A I TR IR A, SRR AR L Rl P 2 A 2 )
RE

(3) STEM # & # 7 30 £ 36 5 F 1

TREBE G YA CBORT IR SR, ¥R STEM A HA i st St 5 1F
B &A1

STEM #0551 ¥ B 280536 sl ik 1T LA e B 0 2802 1 SR DA 2 0230 A o] sl ik i) — 3853
STEM #( & HIEs2~RHE | TEEEME | BRER I A% D RIE T BOL 2R T S PN BRI R A — R [ e
IR, BN ARG i P TR AR . 38 [E STEM 222 fe il LIS A i o8 — St — el
= e BEFEIE ST LA R LA TR T % 1 . 2 ) S i e 2 se i 2 4 BIBAS AR 22K
BEATE BT B ERE VBT B2 A e I R £, JFRETENS Sl Frh - 748 & ZEiG s
HERF G2 BR, GBS R A4 RS ; PR PN 2528 S i AR B AR SEARLEA 7 ) 5 A
VIR R SLPRA T, L2 A P2 MR AR St x4 SEIR & SRS BT 5 R R I A T R S
Fro EN STEM #2239 S 5% 2 m A KB F B EFE AP, SREPLE RER | 1
BEHTIRRES, A REHEET REIR VLS EA 2K T B B PR IR &R . (RT3
STEM # & H RS 7 4G, s STEM 20 2% H AR AN [RRRE A3 S DU . R 58 B2 | ik Al
et | TSR A R BERIZ:, IR RERRIEE B bR, 321 T AL T,

STEM 2 & 1 HH2H 16 S i 520, 65 STEM 2L 18 H H 2A A A SMILA W 27 L[] A T IR AR T
W SRS SR A A AR, [RI O6TE STEM 2004l B 0 2 e IRl i 121 26 [ 58 2 A A 1
4 STEM PR AR fl A GBS TR 8 LR IE sh B 0T I, 11 92 AR Bl = b o 2 B s Hh 48 STEM 45 (2.
e, xR . BFRHIA SN GAE , o A SR P BRAR S M B A I, FEAR DS PR rl R 22 3
HEHRE, HLUE NS5 STEM AHOCSE Y T AR . th TR EBUMXT STEM #H W SCRs, IRZ25 —
AR Wl H % T STEM BRFE , IS5 G R T8 . nSe E BRI H A &0l “IiH 5188 , H
FERBBHM “BARZIT “AWEER | FERERWIE ARz, 78 STEM ZURERFET R
Ji 1T, Dwight Schuster /M8 T 3¢ [ PR E R A G B, ARG 22748 125 AR 1 592 >0 X ol STEM 4
A T R R R s S EINAIAE S W AN 5247 STAR ( Teacher and Researcher ) 0 H , 38 13 # 7 S
IS 5 B anfal AP 75 20

T [E STEM 2 5 5Lt 1% %) 36 (6] STEM #H R FIiEoY , M &R EHF IR, FFEALn
Wz, [ O A E R R STEM ZUM & J [, 3220\ 2 M BEATF-HETH STEM B £l B 77 o
T 0L X 58 E R TG ST R T, A REZE IR, SRR R IR E STEM #F &R XT3 . Al
WA STEM BRFE VR IR , 5638 STEM BUAR MR 5555 25 335 #5875 STEM B L aE T 5 IREEHH A,
RN E 250 ; EEZIOLRY STEM P R4 ™. 7 e e [ UM ST UM F BHIAR R T a7, 3
UM AT BTN SEARE ST A TR0 , FF P HAR DCEE YIS B R AT BUM P2 AH CH BE 5 X 7EHRZIm ) ik
TS J1 A4 S AR R RE S ARSI, R RTH M RE 1" b SRR A MRS SR 4 AR
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5o #H

W IR S A A SR BB B I R EANUATERT, sRfb A el 535 R BIaf s 5 AR,
EA 432 BEOM RS F7 5 ISR BF L IR, Ri gl ssme 11, v xd B N B 7E e BRI & UE T
IHTHCER, R BT E UM AL T S AFE LR A (5 B IREC AL, B a R0 28 DA 3, Gk
28RS s BN B B R G— e, B2 E s RS ThRE R B, ASBEWL 5200 ()27 ) Xk,
TR BN HR R APEfb 4 2 BR T

(4)STEM HEM X FAH X

STEM fiBk# | AR | TR Feaml a2 RHa ag, W AR TR . S TR SR
EEZME, 22 EFESTEM FEEAZAR (Art) RFEASCRE, TR STEAM, {#15 STEM B {R R H NG
B, BEENAEWEINSEE . Wi STEM PRETR B, 553 2R S MHEE, Ch STEM #F #E
SR AR AR, THERRF T E R EE 22 | 2t R 7 2R 4 B 4R S A R S HeRE,
FERefh e o538 . AE STEM 2L M) 2% 308 F 0 L b pg i 118 = 28R TG, DAL — TR
SRl S5O HAD RN AT . W Mike&Dori DA 3D B IRV TRAR o BL Rl Bl TR FE AR N
7%, R S K H ARG EAE TR TREMBAR SR, Bt H R ™ 5 Elliottet i 1 525
5T “REBUPIBLF” XA BEFSE | )R D47 B LA S A s i), AR5 e B Al (R 20 ) 2
SRR AR, SR A e I R GE L K2 > S AR T —E TP,

HHT STEM & O AU 2 TR = 12ROl & 20, MRERE R L TR Besmr]
AR B iR S U T AR . BAT RGN T TR R G 2 T
H B RlA 2R L T B Rl G205 . David W.White 3631 75T T2 A5 H |, | 7-124F
PR TR ZE , AR 22 B 2 2 B BRAR DL R TR R AR, 700 H 1 s A 6
BREERATT & . HUBRIERE BERE A B W S5 4E B [ B2 Tseng Kuo—Hungfl\?E THRTHHB
STEM il 5202, ih2# A Z 22BN TR SR A AR 7™ . BFY R 22 A% STEM 20 A ™ A=
THIRAME, BT H () STEM 2% 2 X284 45 U2 0 2, Jennifer L. Goeke 7E3C A48 T 2 T W] 5
B integrative STEMARTY , A8 2 Az AR 0 07 A DB 36 th LS A AE R Il . SCERh A4 T —
AN L2 AT RO (AR R R B A R AT, AR AT (Rl REERAE — A RIS - T TR —
RIEE - BRI IA B H AR

P2 (Science ) fE STEM & 1 — AT Z2EF)E, 78 STEM WEASHE H 22 Ak & 24— A7 12
BIAMATAEAE . B STEM ZUH 1 H s K, HLps 2R | 53tk | UMEME SO R E R S B2 2 E
KT —EMsEm, EPREEITN I E PISA K RI2E R 2w O MMARRIE R — @ REFR, fefigis A
JIr 2 AR R DL Rl B AR AR BTN, REREPRAR IR B =, BB R MBI — R A, X
SO SCHE H DI R R I E IR FEE B e N 2 —, BURTERM A EeE N e L BoR | 4t
LB ZAIMBCR, KERRE | ERTEA SR SUNME, fEE 2R A R IR T, ARG R
SRR S BN T MR IR PG HESL , R IR PR 4 I L AR
RETT . WA, NI ERAEE PRF R R IR MR ™ 5 T RHE T iRl
R A B A g5 a2m. BASEARE A A AR AR N 2 2,
VEE A A B R IR T T G500 ik AR R A S50, F o et i ; #h 5
FleEBRe I B R 2R 2R I RN A R, FLA AR DG A0 T8 A B R ™

2.STEM K F #F 5 69 4 &

W LBUAE R T UCINET i f 7t 22 M4 4B, 45 21 i A sginl 41 2 I 2% (&1, &3, B4 .
HAr T S R R, AR, DI O] H B GEZE , FEA A 4% R R A A A, B
P 1) LB OGS R) S BT[] — SCHR B B8 B 5 1 sl S5 s A B AR S Z M OC &R , i Zbiok
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IR, % [ S STEMER BF gt A A1 B R a5
PRESCHEA Z A B R A D), B 3 BRI A

BRRAYE EREA
L

alFallb #E
3

Professional development Self-eficacy Computational thinking

. Flementary education STEM education

\“ b <G ce education e
A

e

v Mi \
*Scaffolding Motivation \'
" Engineering education
; PersistenCEﬁ-_\ﬂ Education
Higher education

4

Fh 248 AT LU LR LA TS 750 H

(1) 4307 515 RN . HERRBFSE £ “STEM” 4b, B HE . B E . A% 2sm . JEiF
2] BOR L HLIR W) 4+ S5 S HRI R Y STEM 2805 A0S 7 A% O S A i) o 3 i SCHRAT 1) & BE, F 98 22
EHHTE STEM # B rh 2= MR AN EE | 22 > BRI LA R A R I G 3R JL Tl . DAL DGRl A 3R
T STEM # 5 Sl Ay BR R 5 3280

(2) 43 M Se4ia) 5 S 2 (R L R AN FRE . DASTEM ., QIR E . Blr20E Ckdin) Sy s, 5
523 (8] DL R AR A > 2 0] A R 25 dnc il LS it iR & 2= iy bk | JEIE 2= 2 i X iE
DL AR G206 B O T S J& STEM U H WF 5T S A% O B2 2R, FLUCR BRI + ., BUBTRE T | B} |+
K25 5, PTLIE  STEM HE S SRR HR | 222 UM as &, ek T3 FE 9
BRI REHE IR, NZAEATFRIESTEMAH .

(3) 3 trat s P2 e fA . By Seat S IS IR th B T — S Ab I 2 i S B, ik & |
Bl R IR EE, R R T H AT STEM 20 & W7 U i i 55 2 4b . FLWR, A2 48 B i
ARLEMI T LUE Y, S URZEA % B PR o e B B X 51, UERH STEM 5 W98 N 28 G HL 34 4
WIEER, WA BN e, WEH S ML E K] DUE Y, ek 5 S 2 [ A 2
HAREE MBS, W] STEM H B W RVE R R, (HRRAEARSUR I 5T 8 A ETRA

3.STEM A AR MG KA H

TEAt g g, FRATTRT AR DG B TR) 1 i i rboC B | 2600 0 B R v ] mp s B R A 1O
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5o #H

FHR] Y R AR 2 0 2 R A e (57 R B OGS Y R 2 (B DG AR o T Y DB A PP R O BE A
RO | B RO BRI, 20 T DA S MR 5 A K SR 2 R X — SR AT
AT DA T o %o v A8 B O] (1 R A BT R TN STEM 20 F 40U 1) & S a8 B LB 4 5 A UCINET
AT SRR o E AR BT, R S - - 2 E AT R ZEMER T (Multiple
Measures )iﬂ:ﬁ:fﬁ“ﬁo [EJHTIX‘—J‘,'Q EF"E‘@ N ?%J‘EEF‘AIL\TE“&EPI‘ETJ qjlﬁ‘gﬁngigﬁ*n$ﬂ?7ﬁ%ﬁﬁii+% , # ﬁ‘
RIS 329,

8
K] BHULE el e B LN

BIEHE 86.364 88.000 54.045
STEM # & 36.364 59.459 5.340
BEHE 22.727 43.137 1.869

% 231 45.455 62.857 5.437
BIHAE 22.727 52.381 1.084
fHTRE ) 6.667 51.136 0.108
R + 27.273 55.000 0.998
FHE 24.506 53.891 4310
R 17.099 9.494 10.869

9
Kt i) SO Sl Wi Hr ] R

Science education 88.000 89.286 52.189
STEM 56.000 69.444 13.006
Informal learning 32.000 59.524 1.386
Technology 36.000 60.976 3.847
Self—efficacy 24.000 56.818 1.358
Mobile learning 24.000 55.556 1.019
Gender 24.000 56.818 0.761
Professional development 12.000 50.000 0.167
Collaborative learning 16.000 51.020 0.333
Tl 23.692 55.164 3.538
R 16.377 8.728 10.070

R8T LI, WA O BEEUE 7 & FF 6 2 i 8R]3R STEM 280 F Ui & k%
AT REAY IR STEM U BB I 1m 45822 , NRERTH I LG R i, (BRI EER Ll kR 2
55| VM S BRI A T 5 A A s RO S O A, (E R L B B AR, BB G
IR REAE— AR N STEM 8 AR LRI A S i . M S o ktin], S5 I a2 2rbr, 1
M STEM 2L H 1 4 Jre s
(1)STEM#EBWENNEZ S
STEM 2L 58 8 2 A X B 2 MR BE AL S E AT, BT LAAE STEM 20 vy G R A A, 5
B e AR N, RS B SRR . HATENSMSTEM Z0H CL 45 R BUN | #E2HIA fK2%
W Z )7 et , (HREHINNYMES 5 STEM 2L E 16 sh 0 H X SRR B2 mT etk flink#5
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Research on Topics and Trends of STEM Education:
Visualization Study Based on Co-word Analysis

CHI Jia~hui', LI Bao-min’
(1. College of Teacher Education, East China Normal University, Shanghai, 200062;

2. School of Open Learning and Education, East China Normal University, Shanghai, 200062 )

Abstract: In the context of innovation-driven era, STEM education has become a hotspot in the education field of at home and abroad. This study
classifies the research theme of STEM education through high-frequency keyword and co-word cluster analysis. Through social network analysis,
we can grasp the research hotspots and future development trend of STEM education. The research results show that the study on STEM education
mainly focuses on the following aspects: the exploration of STEM education related theoretical concepts, the construction of STEM education learning
environment and the application of learning technology, the implementation and evaluation of STEM education and teaching activities, the study on
STEM education-related disciplines. The development trend of STEM education is as follows: multiple participation of STEM education activities,
development of STEM teachers' professional abilities, diversified development of STEM education evaluation and interdisciplinary integration of
STEM education and humanities education.

Key words: STEM education; maker education; Science education; co-word cluster analysis; social network analysis
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