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Abstract

’

In 2014, the Ministry of Education of China proposed and initiated the development of students
“key competencies”. To gain a deeper understanding of the research status on key competencies in
high school mathematics in China, the literature analysis tool CiteSpace was used to conduct a visual
analysis of major research literature on this topic from the past decade (2015~2024). It was found
that the mathematics education community has been more responsive to research on “key compe-
tencies” than other fields. Core authors and institutions exhibit a multi-centered characteristic. Cur-
rent researchers in this field primarily focus on the following issues: interpreting the curriculum
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standards and key competencies; implementation strategies and evaluation of mathematical key
competencies; and the cultivation of competencies in intuitive imagination, mathematical modeling,
and mathematical ability. The analysis also revealed that collaboration and exchange among au-
thors within this research domain are insufficient, research on the various components of key com-
petencies is uneven, and the relationship between the discourse system of key competencies and
the original knowledge-ability-thinking methodology narrative system requires further clarifica-
tion.

Keywords

High School Mathematics, Key Competencies, CiteSpace, Research Prospects

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. XEkFESHRGZE
1.1. CERIR

AHIEFE B VR T E AT (CNKI), Az SCHE LRI TR A 2015 48 1 H 1 H, BukiEy 2024
7 A31H, RAGERRT, SCEHE ST REA/NT 10 REGEE %I TI T SC LR Rt
AW, RN CFB” I CEET I R, RREY A I BRI L ERT
KR BN SIS TR AR, 52 FE AR SR 462 4 -

1.2. ARIEAMARSGZE

AT 7R F B9 78 1 E 42 CiteSpace6.3.R1. iz FHZH M, AW 75 2015~2024 4 = h B 0
RIRMARISCHRBAT VAR R, Ik FL B S L R A B e, il iR s, R TS s R s O &
TR ST I 5T DL S AR I R R

2. EKEXERAHRM 5
2.1. BRI ERFSH

B IR OERT P20 R ST O R FHERA EEE T SO R, HRRIE 1. 5 2 FE
3, @RISR R AR B, (HS — B ORI L R ORI AL, B O R R
BHEBERAIGKIESE, [FIRHE 2020 4Fik 2506 )5 AR TR ITE B TR, 1 —Moi%0 =75 5 RO R 37
FIB RPN, R85 TR, SRR BRI e U % 0 2R IR AR U, A TR s
FEAR . R T s P AR O 3R TR A DG SCHR A A A AT B AR AT

W3, AR B L H A O FR TR A DG SCHR IR AR R SO R I R AR R R A . 1R
2015~2016 £ 1y H A4 A% 00 32 77 B RE 8 R AE Hh 181 60 DX PR 508 e (A AL/, 7E 2015 4EAE R SR
B 50w 2017~2019 F = PEUAAL O R IO TR ROCE SRR K 2020~2023 F P EFE O FR
FEWF T A RO E R BUNAE B s PR RIS, 7 2020 SERIER L EIAT] 2287 F, AT HHRES .
XA BAR SR E LR FM S B — BREZ 1 B2A AR 2, HEBEMERAZH, 5P # R
ST YT BE B ARWY KH —2. BB EET, O Rh g AR RE.

DOI: 10.12677/pm.2025.158215 9 I


https://doi.org/10.12677/pm.2025.158215
http://creativecommons.org/licenses/by/4.0/

JA 3G

50k ]
47,360
45k
40k
35k
30k
&
E 25K
20k
15k
10k
5k
1 3 1 - 9 20
ok T —T T & —T & —T &
& & N i % 3 3 5 & 3 & & N & N % 3
S\ & N N W\ O s & N Q S & o e i & Wa
) » » » - » D » » P » »® D > & P »
.- TS

Figure 1. Annual publication volume on key competencies
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Figure 2. Annual publication volume on subject-specific key competencies
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Figure 3. Annual publication volume on key competencies in high school mathematics
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Figure 4. Co-occurrence map of authors and institutions in research on key competencies in high school mathematics
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Figure 5. Keyword cluster map of literature on key competencies in high school mathematics

5. SR EF0 DRI K A B K

EE 5 A, ATRAR YT R PR O R TR R AH0 mP s, #1 B0 ETR. #2 BRI TR, #3 A
RIS, #4 =MREL. #5 B, #6 B R . #7 BB YE, #8 IARAME. #9 BRORE . #10 B,
#12 BUF2ERE #13 BEME 13 DR, MIX 13 NEISIIE P2 T LRI #H0 BERE 1. #1 HERK

DOI: 10.12677/pm.2025.158215 12 I


https://doi.org/10.12677/pm.2025.158215

JA S

W #2 B ERFREE TR #3 IRTEARIE . #4 M RORE 5 NI, AT s b BeA LR IR T T R H S
5 MRFHATIN

e e X S B ] SRS DA 45 A DAY (K AR R SCHR A 20 i, 7T DRI 24 BT v Hh A% e 3R R I T
FEEFELT LA RN E 2 TR0 R IR ACE B RS . B DR IR M LA . SE T
1%L 2R TR A e P B R RO B LS TR R IR IS E R IURE DB 97 . R T HUA i LR IFRIIPF A R &
by e

KBTI R SR T 2R R A BOE B AU S0 DA D R TR R, B AER F I S SR
WA THE B, WFR A A O R TR, DUERDETI AR 20 7oK

3.1.1. EFRORFHBFRFRBHR

FERRIE T, ESRHE AR DR IR R TR, VEIRA(2024) I\ 9 i P80 IR B U2 SIS SR AERZ L
RIEFA T, @R RCEHCE Abr . LB R B B TE . SEIA BCEA TN (1] BRilEE
(2019 N EHG Lt Al U B, IUER LR IFRINAE S R2]; LT QTR A HAFEs T, ik
SRR SR B RE 0 (R I PR R IR AT, A RIR T S B R A U, LR B U A S
MILEIR[3]; FRAEAl(2022) 8 BN R TE e v By B sy 2% 21 S L SE b SR A I R (4] 5K SCP(2024) & 10GE
AR T RO R A LIS S A BRI R, R R i ey S BOR R R R A AR B % R
Fr B 175 ]

3.1.2. BERBORFHSSHEREH AR

THIQ019) WG IR A A HOFL O R TR BN “PUE” “PUge” “=£&7 [IXR, ULElS5%
AL O R IR RIRATF[6]; ROLEQO2DYCNEREMIE LB, IR R4, HHEZEEY
RHBCEE, BB RAR[T]s BT 22Q022) YN ESRE— A ak— R — @ Pk v 0 7 8, ik m) @5
ST (8] AN YR Q02D LA “ K& " AEK A, WA SRR 9] B
(02 )P N I R T (NG AE T ARBLRRR M FEREYE . SRR IEA R B, (it E RO R O R IR I
AR FE[10]

3.1.3. EFROLRFHETEESHRERS

FAEMR(2024) N R B IR, A RO S AR 1 5 3] Esh E, Bas AR I B e it B 4R K e,
RSEILE 2 HeF BAR[ 1] M/ (024) 5 A m R e, 0T BB B S84 30 I BE s e . il L s
KIRAy AR AT AU R A, MLt R R [12].

3.14. BETRURFHFERTMENIIZFMR

AN QOITY N NEAB R T2 R R, Beria a1 R AU A 1% 0 3R IR I
FEA FEPRAAE[13]; BRILAE(Q2019) N s 77 2 A ) 4k Re ) 250 2 T AR RE F% . B0 I i e DA S ik
RIEHNAEL[14]; BT 2EQ022)E BGEE ZEAHE R R A BEWE R ). FEMERE) . Borsia B8
AR IBAR[8]; HOHQ018) U AL R IR I T SEERBE /IR IR IV EER, I AR IR R AL 1
RIEE SRR I IR [15]; A (2024) Ny 2L D B RE 0 B 22 B O 2 TR SCHEAE AT, T
B B D2 IR0 P AR I B RE DR 51 AR HI[16]

3.1.5. ETHFZBORFOITNEROBRTR

WP (2017) A B SR S R B 3 MRS . ARERAR . SIRIERE . FHREIHT, ARSI 3 FhE
BERAFAT A ORI, B, WO R IR AT I 23 T RRE ST 3 FIEAS[17]:
W3 1 (2022) I\ A AT AT T Ak A 2 A 35 sl R T 7 A 4 PR T 2 o 80 v s 20 M 35 9 10 7 ST A

DOI: 10.12677/pm.2025.158215 13 I


https://doi.org/10.12677/pm.2025.158215

DUEAT VR [18]: BT H#(2020) I\ x4 28 AR G 7R (K PPAN R B A B IS BE A S AR [19]: 5K OCAE
(2022) N NEE T O R IR R E LA VR, T Z BN LF N AR 5120 RFRHIKR([20]: VRRRAIN(2024) /5
B O NS A ARV R RN ZR A R IR, IR B 5 A RO ARG &, AT HES)
ORI TR E].

3.2. XBIARTRRAREH I

A& IEIT CiteSpace 1% TR HEAT 73 Hr, 171 I AL 1] 2 Fit DR 1] 7 ot — I ) B3 HH A IR SR 18
MR o I I 23 AT A I e PR U A0 3R SR T U 7E S [5] B F T) P R AR 3 A8 1, nl&] 6 i

Kl 7 2383 CiteSpace, K4 HIAR  BF IR ) y (BB 0.4 Z 53 BIRIHT 8 A7 1 T AP 5
T o S AR SR B RE (0 BT, AT DA I LA SR v R A% O 31 IR AT A AT T N N
F&, LS EEEZ ORI AREBG N =B B

FPrB, DECEBYE BRI E N R E TP EUERZ O R RV IR R BL. 2015~2017 4, B
DAB Y, BUFs HE N FEEMI AT, SRR SCEN 10 B DA B4 A EMmP B O R 57
EHNAE E R BEERERER . WEHY . mdE. B4ERIUEBENES L8,

BB, R SR RPN IR R AL O R RSB AU B . 2017~2020 4, FEIZPY B T
WERFRHERAE T R BB S RO R TR, R IR, B asl, BN R, BEEH
PASE Gt . X — P B E AN A F R PR A Rk BUOERh R AR DL A IR
FEME S LA T8, R CERN 97

FEMEG 2 ESE mE I & T AR O R TR TR SR B 2020~2024 4F, TEZBY B, #

JEHA R A O R IR TR A . T BT U SRR A A SR TP AR R G S . TR A
AR, Zo0iP . Sl RS L8, FEROCEN 30 .

* ——— — : T i #0 A
o e - - = . #OELER
LS 2

- o = = #4 = fiwH

#5 Rk

#6 EA R

o+ @
%
]

e e o " #7 er A

. #8 BT

wn . 5 -
" R #9 B RGRE
! 2 : -

2021 £F sume
200 o= s W10 BEEE
2018 e ™ - 1ty aaise

il IR
2017 ©

A
#12 BEER

#13 HEME

Figure 6. Timeline map of keywords for key competencies in high school mathematics
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Figure 7. Burst detection map of keywords in literature on key competencies in high school mathematics
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