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With the new requirements of the 21st century society for the cultivation of high-quality talents,
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STEM education rises and develops rapidly. With the core journals related to STEM education in-
cluded in CNKI and Web of Science as data sources, based on the theory of bibliometrics, CiteSpace
software was used to analyze the number of publications, authors, institutions and keywords, and
explore their research hotspots, research topics and development trends. The findings are as fol-
lows: First, the number of published papers shows a trend of first growth and then fluctuation, and
the research is constantly deepening and broadening; Second, the degree of cooperation between
the authors and institutions is not high; Third, the research hotspots and themes are closely re-
lated to national policies, but the research emphases at home and abroad are not the same; Fourth,
the future at home and abroad will explore the cultivation of thinking such as “computational
thinking” and “design thinking”.
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1. 518

N, AT 4.0 PR BEHIE Gk angs, KENURA TAEARR B R gL a8 NBUR, B 2k 55
BAERERBE S QI s, HEHEIRM A A . STEM #H £ F12%(Science). A (Technology). 7%
(Engineering). #5%%(Mathematics) VU FLIIE WAL G, (8 5224202 B = RHRIHT A8 M oI S A= 75 v 1
R, A5 FRER 21 A AA RN EEHEESZ —[1]. HArsh=Z KR40 R STEM #
BRIKEE. Wik, HIEENS STEM #E SCERFF AT =TT, 05 R SR H 347 L,
X STEM #H A LA RA HEH K L.

2. WEKIRSHMF T

AR RIE T Web of Science (WOS)% /0 & 48 LA S CNKI (1 ) R O B8 e « B0 R A I [R] Dy 2024
F4 71 H. OCHREHRERIE T CNKI S AR TR 2, KR E0N “STEM #H B STEAM #H 7,
FRUGR TR AN, SRIESEHI N “db K0, CSCD. CSSCI1” , #R15H] 916 55 ik, ZIRMERESE. &
HEEAM KRS 153 844 j= SCERIBEFUAEA, IF DL Refworks #% 2ghAT 3 i, e de LI AH SG SOk HY
HAE 2009 4F . WOS ik £ 4% 0 & 4 i) SSCI, K ZITUAMT (A ANBR, 45 2 5K LR R, 14 = (STEM
education or STEAM education not cell), i&5 = (English), SCHERZSRL AR (Article), HF R4 A E
(Education Educational Research), ZIkxF-#1/5 M (Early Access). 28 3C(Proceeding Paper). 5f&z 5
(Book Chapters). CLf#H Hi iz ) (Retracted Publication), 284623 J5 3K 15 3066 f SCiik, b7 & 3R 1 SCHk
HILTE 1992 4.

AL TR FH o VR 5 24 S H A A & ) CiteSpace6.2.2 % STEM L& AHICSCER AT TH 20 5L,
FEIZH TR N 0 SSBERSE LT SRR R AE T R, FE R E ST
AT AL institution and author B keyword, IS 1) e 45 1 4, 9 2% 553877 Uik #% Pruning the Merged
Network. CNKI $#  SCHRIZ AT 55 31 440 75 55, 848 2Lk, WOS Hidf P ki 17 /5135 733 AN 11
., 5590 KL, HARIEAER M 1.
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Figure 1. Implementation framework for STEM education
metrological research
Bl 1. STEM H B it M A SLHEIESR

3. BAS STEM HBRIHERR
3.1 BIHEBDH

W SCR SCEAFA T DL it HH AN 2 R BRI 2 AT LE — B 1] P P R JR ok B FH /K P [2] 0 i ) 1992 4 3]
2024 FEHNS STEM BE W FL K LE(SSCl AL K%L CSSCI. CSCD Wsk)Mgtit, ] LB AR 1R [H
M AN STEM U E i 78 A A 1) R e B

2 Bor, EAECEK STEM #UEHF 7T SCHRAZ 2008 ERFBAREE LR “E R LA 5", 5 % kg
BESGEE AN STEM #E, BRERFLETESIMHETK, BARN STEM #H TS E1%[3].
2008~2013 4F, FKHE STEM HE M FIEANEE I E, HFERCRKEREANRET 555, PRNERHM
T 5 2 [ A STEM 208 MR BUS R R k4% . 2014~2019 4E, HEANALEL &I B, 10 8E RiE i K,
MANBUCIELE . REEE . B MO0, 2020~2024 52 EIMEIM B . 2020 4E45 R RR
W, TSGR IR TN STEM 20E A G SRR SR DRI ARG, TR & BUIRHT TUZR BT . 45
i, [ R BrE A 0 ) R R R A SO 1503 B, 2R BRI 7T I8 2 B [ 2 AR R #

32 K, HAN STEM HEMFAKRIEAE T =1FrEt: 1992~2008 4 A01EIM B, 2001 4F, 36 E EH K
B2 HE 4 22 (NSF) A H7 5 5 (Judith Ramaley) & X H & 7 RE4 S 1] “STEM” KIaRFS:. HoAR. THEM
B FE[4], STEM HBEBRWIE K E. 2009~2021 E NIRRT, KB ZIEREINKEY, BRI
BENEV ST RIE TR SR . — 7R STEM %I EE, #illn, 2009 4, SEHEEK
W22 (NCR)FE HHEIE K-12 RF30E T DAHE B E K38 sk R K, Uil BE 2 2% 48 R A0 T
FRARHRL[5]; 2013 4 5 H, REBUFMAG T (BREUN STEM #UE FAERIE R , FReRiE T
STEM feJix £ EFR— M EZNE[6]. H—HHZME STEM #EWH T, FlnBChBUT 475
STEM # & Wi H _EMIHEAE 30 12K TTAEA[7]. 2022 4F ik NI BY, 83T & SCR B/ IMEBEE )R
NEFEEL
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Figure 2. Trend chart of STEM education research publications, 1992~2023
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Figure 3. Distribution of domestic STEM education research institutions and authors
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HIE 4 K PRV Hd s, 1992~2024 4 [H AMIT 5T B A A L. (HAREE E LK, Purdue Univ (68
%)~ Arizona State Univ (50 %)~ Univ Wisconsin (45 %)~ Michigan State Univ (40 %)+ Texas A&M Univ (40
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Figure 4. Foreign STEM education research institutions and author distribution
4. B4 STEM BB RN KIEE T

Univ Wisconsin

Univ Texas ‘Austin
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AR SO0 A A RS M, RIS PT LLIE T 2 B2 78 AU A sl R [9] o TR IERR R4 BT
M, o BRORS: 2 1] 7F DG 1A SR B b = A= 1 s AR g RO PR LR, RSO 5 %A B A 1) SRR A R
VERZ OISR TF 34T

MEE 5 K, FRE STEM BERFTMALE “EH” “QIFEHAE” “STEM RE” “FIEHE”
“WLEFR”, R MAIKHEEE AL, "L EX STEM #UE IR 2 78 IS EAL TS 456
MIBTEL. “BHEHE” “GIRBE” “BLRFE” P OHERIOEAME#HA DT 0.08, 7] WK EXS STEM
FE I BATER LU A2 2] S, (HMTE R T SL R R RE ORI R BE M E RS

MEEPE 6 KB, 4 STEM HE HF 7T 14 5 & “ Science ”“ Student ™ “ Higher education”“ Mathematics”
“Achievement” “Science education” %, FHANEXT STEM #(H (N AR ER P EE RN 2. (HH
1A “science education” X “higher education” FFRHIER —RXEF, RAWESNHRES, HE
BV AR e AR R, RSS20 R EE MR G .
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Figure 5. Domestic keyword co-occurrence map
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Figure 6. Foreign keyword co-occurrence map
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3.4.1. EA STEM B BMRERE

MBLHUE R, Q=05946 >0.3, KWLM EE; NREFEESE, S=0.8987>0.7, FIIHKL
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RGBT T E P STEM BUE 0 7010 S AR AE 42

1308

DOI: 10.12677/orf.2024.143359


https://doi.org/10.12677/orf.2024.143359

BERL, B4

RERGE LT LU 7 E SRt — MWD I R A AT 1. (HRIARZEE A shahE. B HAR b4
WEE, JTEMAL, SEEHMIBUOTREA G SRR A AT . Bk, 456 AN TR, A
B E 0 B AR A B . AT AR SR IS I I OB IA] S G R, KR IE STEM BB I 78 1 #4 i 32 R/ mT 1A
ARSI TT . PRSI SR T TR et 7T A DU A A

¥F—, STEM LSBT . 1ER 21 g BBl #E 2, X “STEM #(E 2K 2AH4 7 1B
W %A STEM #E W /A S FEARASM10]. FE#0 STEM #HEH . #1 STEAM HE . #HUFH AT S
“STEM #(BH” “STEAM #F "~ “##6H7 “STEM £9%7 SRRVl 7 X — WA . STEM
HEMPER T RESREEE, KE STEM HHE A L LA S E 755250 R4 3R E E 1S TR A A
WHFE[9]o L SCHRAREE, RIS H STEM #E MU BERBUEIE T M FHE M 55 1K R . 3L
HENFEH STEM #E REELER T2 ERS 5B RHRAAE, &b, KITTAS®HE, &
TIUH A R ZE [11], BA R kv, 5SS RHIE .

B, FRPEEAHI. #2 QIRHE . #5 0 ERTR. #6 BIEHE . AN TERIE ST AR ‘B
SRS CQPIRAAT “BiE )7 SEOCHEE S R W@ R A R STEM #HE B &% FRH
WMEIER, SIS AR = H K. STEM #EBFRSE. 0%, R, T, 2R, W3, b
LA, B RE R ERIE BN, WRBIVFZ 0 3R, RN R SRR I A
WA AR IR [12] . BHFEEBR T ik A AR R AN, im0 B b ik A e R E
PRAELBE,

F=, HUFSLERMT. STEM A AR 3 BT B O ME S i, )5 BT LR AT 205 S0 .
BT, ¥ REERE. BUM. Heptia i, #4 STEM UM, #5 0 &I, #7 ZUria. #9 B8
RSN “ZUFE R E” “STEM BAE” “STEM &JF” “Suiiskng” Sein SrEN STEM WL
M5 R STEM ZBUlE R S5k E . AR 5008 . X7 STEM iRiE, EWNFERH T
GRS EEIRSUR, REERBIR SN TR SRR . ARSI ) E LS
) = Fhis R A I E A [13] RIS AN T STEAM 3B B NN EIR AR R EM R, JHdtfr
TR AR [14]. EEESNEEF TR STEM #H Al &R 2R R [15]. Bt UL R . 95
RN E. XF STEM U, RAETIREFUTEI R, WFee =S5 N IH A DL AR« XUREE
W7 R FREa[16]. ST EEEEA, K2 DA 3 R RS, R MRS T B R & I H %
THE 3]

S0, BAEFERA T, #5 0T #8 N LERITE SR UM EEYE” Rt B4R SO0 IR
A AR TR B N R AT AR VTR 7L, Wil A NS T A B ECE B A e, A
TR EI B YERE IS MR TPOTHEZRSE, M 1 b B EIIVEREZR[17]: AR s
ABSLE ) STEM 23] K& B UCUE4ENERE R [18]. (HE4EFRRE — MKW, RGNS, FEITK
WA IE T R 400 STEM BRFE[12].

MIFTAIZEREE, STEM AW IRK L4 P 7E 2016~2020 4E[A]—J71H, STEM HEHMAEXK
RIEBUR, WEKBER S0 STEM 2E . B EBER RIS STEM #F . H A B B NBEETRY
STEM KJEMLER[19]. H— AT, FHIEERRIRZR STEM #E 1t 7. Wl i STEM g
O HE STEM ZE VMER PSS STEM BN, MWESEHSERMER STEM 385250 .,

3.4.2. B4 STEM BB
FH Q=0.3343>0.3, S=0.6726 > 0.5, =IkHE KIS H A 2 . professional development. higher education.

STEM education. augmented reality. teacher education. first-year undergraduate/general. instructional change.
education-medical-undergraduate-methods. attitude. student ¥J5% T [E4h STEM (5 W 5t I B AR HE L
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Table 1. Domestic keyword clustering report
= 1. ERXRBRRELERE
PSS S P FRE(LLR 18)

STEM #( 5 (63.14); STEAM #(&(30.7); #~E#(9.15); STEM (7.69);
ZOETR(6.91)

STEAM #{# (58.38); STEAM i#7#£(18.48); STEM #( & (15.65);
IR FR(14.76); WA H(22(14.76)

B #H (51.33); % (31.34); % ~%iH(26.85); 3d FTE(18.57);
HIER+ (13.9)

#3 M 0.939 2016  E[E(64.61); H/NE(11.69); BUHR(11.08); HFAE(5.53); ARH5.53)
STEM #{Jfi(25.08); #i2£#i1(25.08); #HIfi% k& fE(15.51); BIMHE
(15.51); STEAM #( 7 H4:(10.9)

W0 2 37(35.14); STEM HRFE(26.8); BRI 4 (20.45); Wit /H4E(20.37);
LT 9%.(10.18)

B E (44.45); JBR(11.87); BRI AA(5.92); MIPEHTi4(5.92);

T —ARHAZE AR 1E(5.92)

FoEpiN(27.93); B¥RH22.28); STEM #77(16.67); 7l STEM (&
(11.08); STEM #J%(11.08)

#0 STEM # & 0.955 2018

#1 STEAM # &  0.803 2020

#2 UEHE 0.896 2016

#4 STEM #Ufi  0.912 2018

#5 MR TR 0.818 2019

#6 Bl EH 0.902 2016

HT ZEAR 0.875 2019
NT#R8(30.19); 81i&71(11.8); HEEHE(11.24); #E 1 E1k(8.09);
TG4 H7(8.09)

W1 (22.66); JLila SR (15.03); 44 BEMA(7.47); AR F5 1L 5 010 (7.47);
HNEEE (7.47)

#8 N TR 6E 0.867 2018

#9 AR & 1T 0.957 2019

AR SRR i oesin) A H e R, AN STEM B WA A S IRGUNE S BRI T, B A
{1V 3 B2\ | 4 % R 1 o N €= e M A i W UL R TS

H—, STEM BtS1b @& 7t. HI5#2 STEM education 1 “STEM education” “science education”
SRR RILHIX —WHIT. STEM ZUE —& I, IR B0 AT R N SRR AR S o T8I Be 1 SR,
Al STEM # B K Z#ATEAEME L, &) T Z 56 LA RIRIER G 4], H T Ao i) dE R
H[20]. KRB “Ais” BARRESE21) =NZIR, ARRRAE B AT RHI A AMEFIXT STEM #H
fRI1E FH10]

T, BE AT . FH#9 student F1 “inclusive education”  “quality” “disability” “deaf” 455%
BRI 7B AT, R E LA L — R AL, (HED AL 25%, V2R E TG
FLAMAE STEM #E PR MEARRE, B SHEAT s, @it 5REE R
AAENLRIG SR PR B N RI[22] o BRILZ AL, B IE A Bk SRt 2B =5 4 /) STEM
2 3][23], @A STEM 4555 H Jdt [ 24] .

=, AL BT 7T - BEZ5#1 higher education. #2 STEM education. 3 augmented reality . #5first-year
undergraduate/general . #8 attitude H“persistence”“motivation”“ student-centered learning”“critical thinking”

“achievement” 5G] I 1 T R AR O SO SR EE AR . JE I SCHRIIF S B, T TS R AE X
4 STEM %) B il . 4 Kevin Eagan i@k X K —¥r AT 4 FHNEE 7L, SHZS 58 H
24 A T RE 4k skt STEM Tk R 5T AR - FE[25], Hide E EIIVR &0 7215 H 5Lt STEM 15 3l %)
Ay 21 A RE(RIIE 77 #EAIMEEZ4ESE) . STEM B SEAIZIHL = A=A AR R M [26] .

”éc ”éc

>

3

DOI: 10.12677/0rf.2024.143359 1310 12 5 5 2

B


https://doi.org/10.12677/orf.2024.143359

BERL, B4

U, STEM #Esi i . JEJ5#0 professional development. #4 teacher education. #6 instructional change
H “pre-service teachers” “knowledge” “curriculum” “educational innovations” %5517 288 7 STEM
FUFSE TR B SCERER L, S MG E WH BORFR[27]. 38 IR I U0 T BUVPAG
J53[28] ARBEHIN Mk K R [29] B = K H i 7T F2

Table 2. Foreign keyword cluster report
2. ESRBRIARERE

R S{H FHE FRZ(LLR 1H)
#0 professional 0.455 2016 professional development (48.26); STEM integration (42.62); STEAM
development ' education (28.87); pre-service teachers (25.19); active learning (22.76)

. . higher education (63.66); women (39.13); diversity (36.8); graduate

#1 higher education  0.606 2013 education (33.76); persistence (31.4)
. STEM education (63.31); science education (29.28); gender (27.34);

#2 STEM education  0.697 2013 gender differences (20.03); motivation (19.37)

augmented reality (18.93); critical thinking (18.56); physical education

#3 augmented reality  0.616 2018 (16.45); learning strategies (15.97); virtual reality (13.96)

. teacher education (51.66); knowledge (27.15); curriculum (18.61); career

f#4 teacher education  0.742 2008 and technical education (17.34); educational policy (16.29)

first-year undergraduate/general (100.08); second-year undergraduate

0.803 2017 (85.84); chemical education research (78.99); collaborative/cooperative
learning (75.27); student-centered learning (53.82)

#5 first-year
undergraduate/general

instructional change(15.84); educational innovations (11.62);
0.812 2013 evidence-based instructional practices (11.62); dissemination (11.62);
politics (10.93)

#6 instructional
change

#1 education- Education-medical-undergraduate-methods (19.19); clinical

medical- 0.909 2009 competence- standards (12.79); risk (12.79); model (9.12); STEM studies
undergraduate-
(9.05)
methods
. attitude (18.9); gender (14.71); design-based research (11.92); STEM
#8 attitude 0.944 2003 activities (11.92); achievement (8.92)
49 student 0.855 2005 student (32.32); inclusive education (26.2); quality (15.71); disability

(13.62); deaf (11.36)

3.5. STEM #EMFRRHEEE T

G B A] JEAR TE S B (8] A L 2RI K oGk A, R R i, 3R B % DG BRI E 1% )
B oA (1t A AR A R AR o B TV S i LR 1 B B R R sl [, T Ak R e %5 FII A CiteSpace
SRR I T BEARAT 2 R BT 303, AR OB ) R (1) 7 A4 8).

B 7 A7 A1, 2009~2013 4F,  “SE[E” NBFAAA: 2014~2019 4, “EIFREE” “QIF7 “REH
B UG 2020~2023 4F, “UREAES)” “STEM #UM” “STEM iRFE” “STEM #EH A" M
ZATIR IO T S . 25 EFTiR, HRE STEM HE M A M EICLFRHE: %, FTARARSHRET
REERS], SRR A YIRS, 1 STEM MES L@ B 10 STEM #UESEEF 7L SB=, WFixt
Z NS B BUES 1R) REB B
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Top 13 Keywords with the Strongest Citation Bursts
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