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Abstract

The rapid advancement in the field of biotechnology has posed new demands and challenges for talent
cultivation. Over the past decade, the models for training biotechnological personnel have been con-
tinuously adjusted to keep pace with the evolving industry. This paper applies CiteSpace software to
construct co-occurrence networks of institutions and keywords, cluster maps, and keyword burst de-
tection maps. Furthermore, keyword frequencies and centralities were statistically analyzed in Excel
to generate data tables. Based on this comprehensive visualization analysis of biotechnological talent
cultivation models over the past decade, the main research hotspots and trends in educational pro-
grams are revealed. Building on this, we summarize the biotechnological talent cultivation system as
a “three-dimensional integrated” model characterized by “basic innovation, interdisciplinary integra-
tion, and industry-academia driving force”. Additionally, this paper innovatively explores how to com-
bine the cultivation of biotechnological talent with the field of traditional Chinese medicine (TCM) to
promote the development of new qualitative productivity. Ultimately, a comprehensive compound bi-
otechnological talent cultivation system that encompasses disciplinary integration, practice orienta-
tion, global perspective, and dynamic updating has been constructed.
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Figure 1. Co-occurrence of institutional map
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Figure 2. Co-occurrence of keywords map in the field of biological talent cultivation models over the
past decade
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Table 1. Keywords mentioned > 30 times in the field of biological talent train-
ing modes over the past decade
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Figure 3. Keyword clustering diagram
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Table 2. Internal keywords of the clustering map for biological talent training modes
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Top 22 Keywords with the Strongest Citation Bursts
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Figure 4. Keyword burst map
B 4. XM E

4. 7Fig
4.1. EPEANAEFIR

EVIRNA R TR A2 R R E AL, ARSI YR R RGN R, MR EEERE
rEe BT ) SR B3 . AR YKIZ ] CiteSpace i 32l “ AWl F1 “ NA 5357 MO SCREEAT AL
AR A AR ANA R TR E AT T, RN T B R SRR, “ A3 “4&
PIEEAR” AW THE” SR # o AR O T8 OB 2L R FF RS (R OCHEA], HAT “AEmmilgy” “RAEE1E”
“PEHERRGT CHTRY” PG SRR K RIS T I TR

AW T SCHRSE R R B AR A R N 85 95 07 T 2 s e A BRI e R g e i i g %, 1H
H AR SLER P W& s Z W A, TERRCT “ & B M. X PR B R B B R e 8 i &
AP, BRI T A R Ay BT R . HR, SRR ST R, CAAEERT 5 A
A7 R TRE” GEOCERIR R B AE, R FRIECE MG R I IR AR RN A IR RO
Bio BRI, IXFAZ AR T FE BRI PR BRI AR SE B, IR T AA BE R0 AR .

Exfix—3lk, EXRZHOEHE T —RABOEHE, (EXRPFEBEAEWEARNA KRR L
(2010~2020 4F)) BH#f 1578 m s AA DR BAs, SFENRAEDRHE N A 578 BRI 355 22 Pt
A, R T BRI BRI, S EHE AR AN A BB . SCREAEIEAR A A G
HEL4]e FEN TR B, DU ARG R BRI — D a7 IR S« EE bR R R ¥
AEE SRR 2.07 , REAIRTEA A BF S USSR B, DU FRAEM IR 2 B B R IR
BT AA . TRAHEANA . SR AA[15]. [N, %0008 S KR A M R Al # r 5 TAE
s, B S5 R MBHFHUG TR TUE , HE L 2GR EE B FIE S R B B, LA A 1
o,

RPN I NA B IR PAEE N ), @ IR A R ARG &R, AU e v [ 5K B
FoH, LERFEMELE, ERET, DIRARBENEE REMAA R .

DOI: 10.12677/ces.2026.141082 669 eSS G=R I


https://doi.org/10.12677/ces.2026.141082

4.2. “ZHEZEAR” BANMBSHhK

AT “ =457 NAFFRER, R OB IR, ARG, a7, SR
FRAARFE I RIS EBSRER AR E AN, DRt KM E R E SRR R o
WS G S KPR B SES E PR AR BRI, 25 AT R8I A Bk A IR A HLE .

“=HELRE T BRI AE TR S ERIIR R G . EADOGRIFERAIRI 2 A s SR
I, HIEESLEAE IR, TR A LSS ES IR R AR R SE PR R B RE ). SRS, 2T
WA BT IR, it 2 AR A AR S AR, MO A AR BB e, BIE B 58 I S 2R g
TIRRNA - XA F RS AR T E N, IEEkE 5, et 2REE IR NI &5 E PR g
PR R SR, SRIRBUR . RS A R UM, (EBERMIE R 1 SR R A, N
PTG R AR B T AR ER 25 KON, izl B TR W SRR A R TR A
FRSEE, MR T IR AR e B 25 S BRI BOR RS 5, DR N A[16] . HTVT A BR 25K
I EBEL I E . B 2 NS EAA BRI EE, BT R ES TRe. BNE57 1
PrEE AMLED, FE B T S AR S BB A P SR BN Y . SRR, AR R 2R 53
WREERL G, TR R Y, AL IR AR AR A 2 . R 2 R IEOT R SR U SEERRE S, B E
T s A RO S S RE I A A A1T].

SR, S “ =4kgis” BRI IR PR . PRI e 5B IR R IR R e — KA. % T
WAL AL 5 WAEAE SR AR B I SRR R, B R I B S SE BT 6 BT REST L AR 4
BHRUR, SEFUTHEINE ., AR R xR AR A, BRSEORISELE R, HERZmEK
SFRITSCEE, SN “CEERE. BEHT MINE. Kb, SBARTARYE A SRS AT R, RS LIR
R E ST %,

5 R T R R EE 22 I EEREAG, BORERAERIERCE . M. BHME EAE T AT AT
HORT[18]. [N, [ PR AR E I TR B E . SO, RLEBR RS A . PR IER S
I P ek 30 B, HESW A A R IR 60T 5 T 2

PR AR R 5, MR EENLRIAME 2. SRR RS HE[19], & TR, 12
THEERES MR FN, IREGES| T 53R, N aFEiE RPN,

FAN, BEEEERAE BARIRN KR, B A T AT s K8 =R SE IR At
AP AT SR I B AUhe R R BOR [20] 0 R ER 2 B AL T SRR AR, BIRR
WA IEANA R SRR N S S, A SI BOR IR I B S Tk, IRTH AR . [H
I, B XA S| 3 PR BN e 5 E P s BE R sg i S, Bor R E P N .

GREPTE,  “=gEgia” BT ANWNIE L E PR A AL S B I R R R, N5 5 1 PR Se it #
BHESIZRILLE, HENARIREX M FFLEAH 5T, UGN AR R EHLIE, HEHEL
HA QR 5 SR AEMRRE ERNA

5 B&ERE

AR EEAEH] CiteSpace XS 2014 2 2024 4 8] AEWR N A 55 I5J7 SEAH S SCHRITR AN AT ML 2047 5
220 ELOLA B, #8R 1RTIRAOR AA R SR BT T TR RN SR AR 3, SRR “ SERIAUHT . 5 AR
FREEIREN T R C SRR BEIGREN AN B R i R

B B A A RN A B TR BB, B4R SR AR MR IR SS, AWHR R A B A A 5
FRBEe —J7 I, B BRI A RLECE MBI RE IR, AR R R SR I S N A S8

DOI: 10.12677/ces.2026.141082 670 eSS G=R I


https://doi.org/10.12677/ces.2026.141082

SO, ERRRHES T R 2 S YR X, B E 2 BEE IR LS AE YA R SO T R
ZREREIAEMR RGNS

RK, RPN ARELTRES “ A B WAT, FERAREHEFWMEEN 7 WHEE, ARERRAAEY)
HEMNA BTN, N EYIBAR GBI A FE AN [ Z 0% H AR 9 SEEL ok 5

B O

TR Pl A v B 245 K S AR AL DTN A B SRR RN (B 7 25), R P R 25 KA 5 SR UM EU A T2
THERIL S BE 25 K27 AL 2023 4R LRSS — R URARE (RHIEREES 577780« R 8 25 K 27 A% Lol IR TR AR
(R EHNFEH) .

E&WE

R R R U 2 2023 4R R AR RHA T O RS (23LK0207) s AR HH BR 24K 2023 I
B #ET H (JGZD202304) «

SE 3k

[1] @ E Rt 2 3 U Ry T @ wat & £ IR E R F 44 2F: P EI= %8 R EERE
Ko Erk &N AR H#K, 2022-10-26(001).

[2]1 Z=F, Jidh, H4eTt, & MR E . B A S E R R D RR R —— IR R R A
AW RSB RS MmN BAREHF, 2023, 42(1): 1-13.

[8] RASZR, MIBUEE, 3kifg. HT CiteSpace AT IR B S5 R S — T it P R s R B [J]. 61
B WS, 2024, 12(9): 586-594.

[4] VLS, JHERI RER, . WU ERHE B N P IR T AR EEIERE R IR B 5 UEN]. PAE
OV #E, 2024, 42(22): 4-7.

[6] feduifs, FWHEoT. TEA SRS TFENZREERGEHIRD]. FEEZ%T, 2001(4): 297-299.

[6] Mth, BRESE, I, 4. CiteSpace AR EIREM T ERTIBEN]. RH#A#HT 7, 2015, 33(2): 242-253.

[7]1 #EHERT]. FEHENERT STt Al E R AR E AR TR R 2.0 MEILQ]. =FEAE WA BUR),
2018(11): 28-29.

[8] THERI, #4F MAMER—RE W ERFRAIERED]. +EEREHE, 2020(Z1): 16-18.

[9]1 3k, HilgHE, #ibtk, 55 SRR EAFEEMER T HSIERIRZ ] RS T, 2022(18): 32-35.

[10] #HEGT, D¥RvE, R BOSIKS), PR SERAH R R A A B 0]. BH#EF T, 2023(19): 55-57.

[11] A=W, ZEE, BEY, & B THma 3 h A4 2R e BE R E R[], 4i%8E, 2024, 40(3): 60-64.

[12] ZEFH. BRAES DA THE . B A FEREIFL]. BATNZE, 2025, 43(8): 9-12.

[13] MEZKEEWE)R. BHEGEE CH R RRIESURHL AR Bl m[J]. M& R, 2022(11): 1-2.

[14]  BHEEHE: 7S301RATE R KA FEARANA KEMRIA]. S ERE I, 2012(2): 52.

[15] EER, #df, ZIL. REAEMRT R R &R E KK [I]. o EAEY TRRE, 2023, 43(8): 118-122.

[16] k3, WHUSZL, &78F, & W LRV R P HEFE TRAA B FRELBRESRE——LUL R EZRERFII]. +
E#E, 2021, 40(2): 15-18.

[17] Th8, BXERHE, 248, S5 WFICAR P S BE & 1 9 S Hh B 0 B 5 S —— DAL R P R 245 KA ). s
H, 2014, 33(5): 45-47.

[18] fgg“iz R, FES. R AR Vs, BRI RN R EBE R (R EE), 2021, 4(4): 120-
129.

[19] gg@(z)%;ﬂiéﬁ WA, TRE, B, 0K PP A ERRE UGS W R ECREN]. BH E,

4(2): 34-37.

[20] 5B, BEWRWE. N T REIKEhHTR AL I i A OB B B T AL S s B R [I]. F PR 2 (1 2 B2 AR),

2024, 30(4): 144-156.

DOI: 10.12677/ces.2026.141082 671 eSS G=R I


https://doi.org/10.12677/ces.2026.141082

	生物类人才培养模式演变及复合型人才培养体系构建
	——基于CiteSpace的知识图谱分析
	摘  要
	关键词
	The Evolution of Biological Talent Cultivation Models and the Construction of a Compound Talent Training System
	—Based on the CiteSpace Knowledge Graph Analysis
	Abstract
	Keywords
	1. 引言
	2. 数据采集与转化
	2.1. 数据收集
	2.2. 数据转化

	3. 人才培养方式的可视化分析
	3.1. 不同机构发文情况分析
	3.2. 关键词共线图分析
	3.3. 高频关键词表格分析
	3.4. 聚类图谱分析
	3.4.1. 一维——基础创新
	3.4.2. 二维——跨界融合
	3.4.3. 三维——产学驱动
	3.4.4. 三维综合——培育新质生产力

	3.5. 突现词分析

	4. 讨论
	4.1. 生物类人才培养现状
	4.2. “三维综合”模式的优势与挑战

	5. 总结与展望
	致  谢
	基金项目
	参考文献

