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Abstract

Facing the dual challenges of globalization and the rapid development of technology, the education
sector urgently needs reform to address the problems existing in traditional education models, such
as the fragmentation of disciplines, the disconnection between research and teaching practice, and
the singularity of talent cultivation methods. This article deeply explores the construction of a “dis-
ciplinary-research-talent” integrated innovation collaborative training system, aiming to break down
disciplinary barriers, promote the close integration of research and teaching, and cultivate innova-
tive talents with a cross-disciplinary knowledge background, strong research capabilities, and good
comprehensive qualities. Through literature analysis, case studies, and field research, this article
systematically analyzes the successful experiences and existing problems in disciplinary integration,
research innovation, and talent cultivation at home and abroad, constructs a comprehensive train-
ing system framework including disciplinary integration strategies, the establishment of research
innovation platforms, and the innovation of talent cultivation mechanisms, and conducts a compar-
ative analysis with classic theoretical models to clarify the inheritance, development, or character-
istics of this research.

Keywords

Disciplinary Integration, Research Innovation, Talent Cultivation, Education System Reform,
Collaborative Training System

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. 5|
11 fIRERE5ENX

AT, HOE VR R AL B R R AR R R BIHE Sh S B SR BT, LR S
FR07 N4 B BRI, HOH DU BER R A R BRI, TR AR M B2, (e
BRI S EEE R E S G, Wi AA E IR B R, 2R RIS AF 2RI, s BT se
BITIIFRAN A TEFRAU, B0 T 597 B s B BGRBHITRE I M A 27 5 R B AU R A

1.2. EASMAKIIR

REHE R FARFAE LR A BHIFOUE A 5532 7 TR R H 337G K. 1 2 s it 5L
CENREME S F AR R, JFR2%RiE I SO R B A B0 7712 DS i RHEF & Sk
HERHOE X A SRR R SR WS, R B A A . Ui, SR 2 TR,
Rtk EEAL, 2B ARRWERKHMIEFNG], FRE X SRR A% . i, AE
B —. B, RO T LR E E m R R R R 1 SR .

Mg TFERN, EAMEERAZ X A EAAREE LRERERREF, RRMRE. A1k
NHBEOH M EZ 1, HEREMAEME 20 b s ERFRiEsh. 2 %R S HA
(Multidisciplinary Integration Model)5& AN [ SRR F a5 20, 8 s F RS H, {2k
AR 2 U AR, & FRMR A ML [1]. 38 X RME AL (Interdisciplinary Model) it — P HERE, 381

DOI: 10.12677/ae.2025.15112093 723 HaidtE


https://doi.org/10.12677/ae.2025.15112093
http://creativecommons.org/licenses/by/4.0/

B

AN TRV ZE R ] (R P LA 5 AR R, T BT IR 28 SRR 2] AR K 22 I A2 ) TR AR (5 o AR 2 49,
ARV S TR RIRE RS, AR T AR % TR X — #0422 8 A RS (Transdisciplinary Model)
R T ARG E R R, DR S AR IS ) 8N T n), A 2 RN i, TR RASE T F i 23]

PR G T 2 HEBh B 2L RE K T I S B AR 2K . Etzkowitz 5 Leydesdorff #4) 2 (1) = M2 e PG HEZL[A] 4R 7
FRE s A S BUF S IR A, AR ANR G . BRSO T R IR A R . SR R
BEQHER PR 1SR TIAE. Chesbrough $& H [ /8AI T #:84[5] (Open Innovation Model)i\ 4,
Al SO N R S AR AR 2, SEILETE BRI AR O E . 2 R BBOR . AR
SRV T S SR AN

TEHE NA R IR, Spady FTE - BCR T 17 20 & 32 (Outcome-Based Education, OBE) [6] £ 5K LA
AR S BON AL A, T LRI IRAE R R S B RES, BAE LA AT AR TR AR R S

TR ER TR, SULERy, R B LAV PR TR AN T A 7 CDIO LA H EHELE[7], & Himid stk
T B 2 2R 1) T RE S 77 Q0 S 4 K T A B E RS i 244 32 % ] 2218 [8] (Constructivist Learning The-
ory) NN 215 21 R AR PR, SRESE 2] YMES I R g

1.3. ARFESHF=

FERRZR “5AE - BHE - A4 S QUF o R SRR R IO RE D, AR FLER & s M 7 AT 5
BT 52 AL SR B 45 22 R TE 073 . S IR NI AT [ N AME A BHRL S BHIE RT3 0 1 A B
WHEE, JIRRIAHBEERRARL, IR ot 75 %

AT BT R EZARBUAE: Hoe, W T AR - B - AT AR R R AR, X
—HEZR SR T AL G A R A, SRR MR XSG, EER S BN R RS S, AN
ARG AT S QHE . HX, R T RES . BRI AA S IR E LS, X —HLH] & s
HERERRNACE, RHAESERZAN R A SWRAAE. &, Bt 7 B s Jr 5 m
PR R, PSRBT B, WIEE T AR R . R REERRFETE, AR IR IR IR R
HIPTERAEE S SR

2. A DI EIESF R RHIEREM S RIT
2.1. FREA R

2.1.1. BEA

EREA AT E IS, AR IR, ik B R R AR B R T AR SRR
PR, HESH AR R ARG, NI A I SEPR AR IR (i T QBT M IR e B 4% . BT IRGERAR A . SO
T DS AE BRSO G545, 7 UE SOt Sei R 2 Rhak A [9] [10].

AW RAE L F RS BREERE b, SR T S RHA R RS S R L. B s LR AR
WR QAR BRI G, ARONR TGRS [, SIS RME R, L
A BRI, BE 2SRRI E T, B A RAE SRR IR S0 LA 1 E A B 5
ANF o

21.2. WHHFR

(1) KERFRFRLEN . S ml R B 22, M IS A RHR AR R R, Sl A8 H 2 E R AR R S ) .
Blan, War “ N TERSAMES:” SaaiReE, HIimniEAR TRWEE SRS G IR R, 2
TR B RIS AR

DOI: 10.12677/ae.2025.15112093 724 HHHRE


https://doi.org/10.12677/ae.2025.15112093

ESE

(2) FF A SR LA RS, WS SEE T AR, HESh AR AR RS . i
HSRREGIFI, WO R IR BN B0, By 7 H A RHE Y S o R % 1) e

(3) MIRBARIAZHM R 2P ERHRIE . TARDISEE30, et L 8 R IR EEX i S . 31X
FEAOYAERPHRARAT I RIR N 2, BB AR AL, $RTHES AR R R 5 G Re

2.13. LHEES

(1) S SRNRFEE . RS ORI SRR FEAE L, e A 0% H i 5% 0 R . 805 288
TR, RERRERE Z o SR A, toh, WERREIRAEIEM LG, NS YEEVPAL A %
ST ERR

() WA IS KT EBIBT 50 H LB Be#k, 51 TR LRI, ST s
e, FEEEH VA, NIRRT S . [, SRABUREEREEER, BT
GEHERR.

(3) HBEFRIZRMR. AL AR S SUHTIES), WUSE N AN E R EH AT T
WLk e R, kA e T R SRR . AN, BRSNS SRR, il T
ARER, hRAEBRUNET.

2.2. BWteIFFaEE

2.2.1. BEA

FHIFBE R AA B IR R P B OB R, BRI FE MBI K AE, I aR s A, SURIRS)
Bk RSP 051 % B BRI & &SRB WAL L TR 4 55 284,
A = ORI B AR, A AA TRk, (kR B R Sk o Bk AP [11] [12]

AT FOHESRAE Sk 7k — B e R Aty b, @ —2D5mil 7RSO AIBUR = Z AR L& 5
[FAH . BB ERFOEE & AR RRHA A DL S k. BHHPLA &R, AR RHELE 54
RO T FEE RS, (EHE T RPN . R, A AHESLE RN T IO A
MIES, SRR S SANBRIII B A RS2, $h9E T RME ST B RLEF R E

222 BitFR

(1) sele s, Bos et MR S OB SE a0 2 1, TE B SCI = BRI RL A AR Ak . S5l
FHES SRR B EREMAG L, R TR RS, WALBEWRRNIR, $ET LA

(2) BT H k. BIURSDAE FIRE R R AERTIE , WAL TR H SN, e
ASRPEATT AL IR TSR R, BRI SRR, D E MR H S E A 2 S

(3) BIWTHINALE . seihsi A A ws AR RHITRIN, Bk B AR RS S 22 2B MR R, 3EFRIT
JERITIE , 7> SRR, MAHE R KB E4E. R, BT RS dl. BOWERSTE, 3%
WAL R e

223 LHEES

(1) LR =EMEEHE, WREENLBEEIEAR, ALREMNZEREIBITHERSE. 2N
PARE IR S0 = W A AT RAE ST, BRI AR A T AT HRRE FPIRAG . Bedh, IR A AR
PHEE, BREA TS S, BmAFAN LR E 2RI,

(2) BHIFITH 51450, 2H % b RSO AR R 75 BN, 7R3 H % 8. BF TR SEae s
R EEI MG THAEREMEIR S BARDIHE SRS, KN ERTE S, o ma 42 (g
TIED

DOI: 10.12677/ae.2025.15112093 725 HHHRE


https://doi.org/10.12677/ae.2025.15112093

B

(3) BHIFHBAE o SCRFEEAMKIE N NGB 5 TR B BB, $T3E B A RRHE ML, 9 ISR i
FRALHEFE R, HESEIANEREMES3CH. FR, EzhingS5ak. Bt EfE, N
RN E ST B S RIS

2.3. AAEEFEHNHICIH

2.3.1. EiOEM

HERROZOET AA T, HZ0 HAR2 80 Ak B e B 4e 5 SK Bk ge IR RAA - FEN
AL, AT MENEE R RAICVEE. MEEE RE T HERDOB L KA K
KR, ORI K . R, RAESEEHC AR T A A B F O B2 3. S
BAE. BRERDNI SEIARI S 2 U SEERT B AR R BB ROV SE BRI e, JARSRIPUL A R BE
SR, BRAN, SRACERIAE, EEERAENIEE R R A SURG L BIN RS, RSN
5 AT Bk 2GR 7 [138]-[15]

AT FUHESEAE I X OBE MAAUSBE A AR b, SOOI 5 A2 AR ) 22 S O 51 A0 T8 T A i URAR A &
SHEARNS . WIS MEAC B . RSB LR R R, AW FEZEUN T e R T R A
GEFRIFGERTI. RN, REFFHELIEHR YT CDIO BB MM EkEEE, Wi H sk, RIHRR S
s, B EFREAN TRESEERRE /T BT B YE L BN MERE T . M T 4248 CDIO R, AWFFTHESR
SN I F S A R RR R G S 2R G R BRI, LRI RO AROR B 2 2 A ) TARBR AR -

232. BUAR

(1) AT ERILACTE . SRR SRS, BOITER G H R M IR 5. #id
FHE LRI R S ML T B R i, RIS AR SIS, B AR TR O S B SR B AR 1
KA K -

(2) RMSEERHH R LI iR FRESLUI, BIALSE S S SCBIA 1T, $RTT 22 M SeHR B g S HRML g
Jie IR, BABIHENLEE, BOREAERER KL S BNLIERE, IR AR .

(3) WAL NHF . EMUAAEEEETR. ASOURE A ERE IR IR o BT 3SR AR 5285
ZRMTES), EWRT ARG E RS aHEE,

2.33. LHEES

(1) HEEAMMEAECE . MR 2R A DR, R SR AT 2 A 1) 26l s 5 L KA . 55T 5 o AT
AR HIR RS R RIER . [N, mBOf A B e I, SR A i e

(2) IRAbSEERHEEDOE . M 47 L SEBRHCEAE L, T 2 SR IR B AR H e sl ks S 2 NEFE .
R S AT A e S ST sl S, 0982 A SR . IR, S SERR IR SIREALE, &
I I e AR 1 5 A

() &HTHERFRHUE . W BB A OB & M ES A iR s, R FIRERANAS
BRAR. AL . SARER. HeEEEE), PGS R 5SS TR T
I, I O S, WEST S DR R R R

3. SKhETHRI STHARR
3.1 sEifEiX

DR “ERE - B - A B GUFTY RIS R R R BENSAE AL TR D T A RO, AR R i
TR S .

DOI: 10.12677/ae.2025.15112093 726 HHHRE


https://doi.org/10.12677/ae.2025.15112093

ESE

A BU(1~2 ). EWIIEIN B, E BAT S 2 58 B LA A R I TR E AL, 456 FRaE
MUER, Wit AR AR N . [N, &5 FInsksei s MBI R v, ST RIHE K
1, B ORSE A RENEAE SEHE R RIIEPA 5T AT SE AR AT

HERERY BU(3~4 4F): BENEE I BG R A e i s A . HEAT IR R 1 - 0 H SRS
Ao I SR R BT AN SRR S B, IR AR s RE . PR G, A2
PR, WEN TR+ ER+ RAR S £ TARYS, (el R R B A
e, ST RIS 5ERIETT K.

RALETBU(5~6 4F): &M B s AU, ST E S R . R IEPPO . A& Bk
PN B ZHEP A R . RN, X — B BoC R BRI BRI, W ARSI A 2Ty
o RARRN LB R 4 2 AR AU, DHESI A B F T 5 AR

3.2. FAARLR

RS B SR R - B - AT BhE T R IR A R, IR RENE SEEL— R IR Y
R, XSRS AU ARG N P AR R E R, RO R O R R A A

FENABFRYERE, B IHATIEE RGP . B R ENSHERNRERR, ZERRBLSRER
BEZ, TR EFERIRINSS o XA RIRARM B, A2 BE Rt i I B B A 2B B 5, ST £ Bl
TAR A E PR, HIE RS AR )RR T BURE 454 . RIS, 1R RAr ) s QU R R I 55 5
W AL AT LY AR R R ES LT 6, S0l AR ARBU . TR Rk . ENSCRFRBIETT
I, QB SEC ], AR IS A SCRIME RS, Ed ek, b kEL gz, B
R AL L 5 SR L FT AN

B R, R TR AR ZE R WARI BRI S 5, B8 74 BU AL
TC, EAURAE USRI SR R RE . BUUPREMBL— B E BRI R G SCR, BARAE TGO
KRIFWAER ST RPN A LA BEAMAIR, Bl 5Tkt & s, HEs)
B NSRRI AR, T RREERBT T - BOREA - bt 5 AR A

AT, 2R AR N SRR B, T 2 RO T R IR il R IR R
MBS RER e TERIEI N, NPT R A% LIRS ) o XA BRI 1] 54 & SRR
AE, KRR RERIE . ARV 2 S R TR AR o [RI, AR R MR B AT - B R, ROV EE
FHRHEIH R I EEREA, S SOOI HE B S

4. L5 RE
4.1. ARG

Zeidxt “CEERE - BHE - AT A QU R SRR R R AR T S KB AT AUE T LRSS

TR RA RO HE TR B A G BB E RS AR . BT DL R AR
VB, T TG Rl M a2, 2 AR AR S ST AR T B RO B ST B RR U, B SR T ARG
R R S ER G RET

BHITQURTE 1ZAK R P45 2] T R8T B IR GHTRIIET 6 SCRFRAE R T IE B L BT IATBA
FAERG T 2T ERWESCET, AT DRI 7RI, SEECR T RIREE, 1R T
FIRAETT o

A RAEE NS RACESR, B E R . RSB G  &TTR R, PAEGERRE
FPTe AL EAFLSE, B m i SR ASOREAE R B PR R

=

™

DOI: 10.12677/ae.2025.15112093 727 HHHRE


https://doi.org/10.12677/ae.2025.15112093

B

4.2. MRRE

“EERE - B - AN B A BT FIRE R R SRR BCE R ORI E By, ARERAE IR R P TAT
AT FCRFIIZ — PR 0 T3 THE0F BRI TR QU N A R B 3, IR SRR NKE 71, IRALHIE T,
LARLXT AW 2240 (K1 20H PR B 2 5K

FERRMTETCH, BERRETHRRNLE DI S EE. ELWETER PR REER, Sa8F
RIEIIHOES, W EFRA RIS IAT B R, DL ORILEMG & #a sibr, 3 RIRIEPEAISERL
Pho FEREAERRE R E . BEAT AU R RSB AUR, BHSINEZ TR, DR AER 3 #
fEMaE S, RTINS B IR AR .

E&WE

Loiva KRB gt R E “&F N TEBMREAR SRR S B RIFCRSE” (h5:
20250941); 2. KIRFHL KA HAWEDH “58 - B - NA” @G QRO R B IR0 R IR TU (G5
JGB2025049).

SE

[11 H#R, =88, X, 55 O TR SN RE + PECWREE R XA A A B R —— DB S 22
FAERINBICIIES i % e L TR E Shr N A B iy S 2R, 2024: 7.
https://www.cqvip.com/doc/confer-
ence/00090HKM51707JPOMHDO4JP1IMNDO9JDZ?sign=7h12584e1d73d9bbcd6512d78502b16884b69574ddcbd786
5bbd938b856c9h97 &expireTime=1794270519214&resourceld=00090HKM51707JPOMHDO4JPIMNDO9JDZ

[2] B WU R AR A BRI B ERL R, 2022(3): 58-64.

[81 SRAK, 1REE, #E, 5 2RSSR RHIERAARRRI]. PHREZHEFIRE, 2022, 42(4): 292-295.

[4] Brostrom, A. (2011) The Triple Helix: University-Industry-Government Innovation in Action—By Henry Etzkowitz.
Papers in Regional Science, 90, 441-442. https://doi.org/10.1111/j.1435-5957.2011.00357.X

[5] Chesbrough, H.W. (2003) Open Innovation: The New Imperative for Creating and Profiting from Technology. Harvard
Business Press.

[6] Spady, W.G. (1994) Outcome-Based Education: Critical Issues and Answers. American Association for Higher Educa-
tion.

[71 Crawley, E.F., Malmqvist, J., Ostlund, S., et al. (2007) Rethinking Engineering Education: The CDIO Approach. Springer.

[8] de Carvalho, G.L., Cavalcanti, A.C.R., de Souza, F.A.M. and da Silva, L.V.P. (2017) The Integration of Graphic Disci-
plines in Civil Engineering Courses through Computer Graphics. Journal of Mechanics Engineering and Automation, 7,
94-100. https://doi.org/10.17265/2159-5275/2017.02.006

[91 X%, “AREEAE N AR BOHE O R]. AR TR B 24k, 2016, 33(4): 85-86, 99.

[10] kALR%. MAURAR 5B SRR R B BE Al 1 B [J]. IR I K5 B0A B 2540, 2012, 11(2): 64-68

[11] 2305, XSHH, HHIR. BRFR B QU A B e A i —— 2R TR R T i i 0], w55 AR
BT, 2023(2): 70-74.

[12] A30E, GRS, £2@. BaT W IAEM TREZEE CDIO M ME B A S5 5k [J]. W E (mER),
2024(6): 55-57.

[13] Yan, S. and Hua, C. (2021) Research on Theoretical Innovation and Practice of Talents Training Mode in Local Appli-
cation-Oriented Universities Based on Excel and SPSS17.0 Software. 2021 2nd International Conference on Big Data
and Informatization Education (ICBDIE), Hangzhou, 2-4 April 2021, 313-317.
https://doi.org/10.1109/icbdie52740.2021.00077

[14] ®#H. RFIEEE A T 00k B KR QIR e i3 i —— & T RO SR IR S IE R A [D]: [ 1 2
frig 3], B Rl R, 2014

[15] HMIRER, @k, “PRERE I T & A 00 B 4R R T 70 IR B0 A4 B 2R AR A B [C/12021 4R« — % "R
AR R SR ST 4R 2021 28-29.

DOI: 10.12677/ae.2025.15112093 728 HHHRE


https://doi.org/10.12677/ae.2025.15112093
https://www.cqvip.com/doc/conference/00090HKM51707JP0MHDO4JP1MNDO9JDZ?sign=7b12584e1d73d9bbcd6512d78502b16884b69574ddcbd7865bbd938b856c9b97&expireTime=1794270519214&resourceId=00090HKM51707JP0MHDO4JP1MNDO9JDZ
https://www.cqvip.com/doc/conference/00090HKM51707JP0MHDO4JP1MNDO9JDZ?sign=7b12584e1d73d9bbcd6512d78502b16884b69574ddcbd7865bbd938b856c9b97&expireTime=1794270519214&resourceId=00090HKM51707JP0MHDO4JP1MNDO9JDZ
https://www.cqvip.com/doc/conference/00090HKM51707JP0MHDO4JP1MNDO9JDZ?sign=7b12584e1d73d9bbcd6512d78502b16884b69574ddcbd7865bbd938b856c9b97&expireTime=1794270519214&resourceId=00090HKM51707JP0MHDO4JP1MNDO9JDZ
https://doi.org/10.1111/j.1435-5957.2011.00357.x
https://doi.org/10.17265/2159-5275/2017.02.006
https://doi.org/10.1109/icbdie52740.2021.00077

	“学科–科研–人才”融合创新协同培养体系探究
	——以太原科技大学为例
	摘  要
	关键词
	Exploration of the Integrated Innovation and Collaborative Training System of “Discipline-Research-Talent”
	—A Case Study of Taiyuan University of Science and Technology
	Abstract
	Keywords
	1. 引言
	1.1. 研究背景与意义
	1.2. 国内外研究现状
	1.3. 研究方法与创新点

	2. 融合创新协同培养体系的理论基础与设计
	2.1. 学科融合策略
	2.1.1. 理论基础
	2.1.2. 设计方案
	2.1.3. 实施要点

	2.2. 科研创新平台搭建
	2.2.1. 理论基础
	2.2.2. 设计方案
	2.2.3. 实施要点

	2.3. 人才培养机制创新
	2.3.1. 理论基础
	2.3.2. 设计方案
	2.3.3. 实施要点


	3. 实施计划与预期成果
	3.1. 实施计划
	3.2. 预期成果

	4. 结论与展望
	4.1. 研究结论
	4.2. 研究展望

	基金项目
	参考文献

