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Abstract

The fostering of a diverse array of scientific and technological innovation activities and discipline
competitions among undergraduates can effectively facilitate the profound integration of theoreti-
cal knowledge with practical teaching, exhibiting a markedly positive impact on enhancing the qual-
ity of talent cultivation. However, currently, when engaging in a wide range of scientific and techno-
logical innovation competitions, undergraduates often confront challenges like cognitive con-
straints and a dearth of enthusiasm, thereby hindering the full effectiveness of innovation and en-
trepreneurship education to a certain degree. This paper focuses on undergraduate student major-
ing in transportation at Henan University of Urban Construction as the research subject, employing
the expanded theoretical framework of the Theory of Planned Behavior to conduct an in-depth anal-
ysis of the psychological factors contributing to the disparity between students’ intentions to par-
ticipate in scientific and technological innovation competitions and their actual behaviors. Ulti-
mately, addressing the attitude, perceived benefit, perceived behavioral control and other pivotal
influencing factors, this paper offers a series of strategic recommendations to bolster students’ en-
gagement. The insights presented in this paper can serve as a theoretical foundation for the explo-
ration and enhancement of teaching and management models for science and technology innova-
tion competitions among college students majoring in transportation-related fields.

Keywords

Scientific and Technological Innovation Competition, Willingness to Participate, Extended Theory
of Planned Behavior

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|8

BEE KA QR ENR SR AR, SEIE MR A AR AIE S S Sz, <Hhiior 4
EPNESE ok N ESPNE Sack &30 o SN Sl = N 73 U RN 2 SRl TR N4 7o NN e S B b e 1 5
RIELE RN SR T 1] (2] SIBIBRRARAE NA IR RN ARG IR 2 A QBT RE ST, LEER,
Il 2 e Al A R QDB D TARE AT R S5 RIS 1 — S, SEEL T 2 IRHL GRS 3R
D3 SeVE SRS, AHMRERI I — e frl i, EERIAEINEIAN . BIURMEAS 48 PRI, A SO BB BT F i
AR ACIEIE B R E AR A S SIVR T AT, BT GG K E S SRR
BRI ST NERROHERER, NRASHERT R 2R QR e 3 8 5 B AR R S % .
2. BRI AMSERRAR R IVR 53 4A

LA, E W AEE RSB BIRE TR E IR & S 5 R AR 72 28 1 AT T — RPN T, KBIRSE
BT “—RmR=0RaNIZER” FRHBAA X7 e ik aRigae, % RS4RI L AT
RETAV B, S0 2R SE SR SETH T BN A BE IR B BRARIEAT TAITSL, WL ZEAE (51 BERIT I “ bt mik
TR R RIS AT TIRER, B HAE[6] LI ZRATIE A B, S35l R A AR
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SRR SE BT VBN, RBERET AR A SSE IS AR I S A, A A TR R AT
THCE, BHERHEE SIS MBHORREAT TG

N T R TT AR IE R RS RN FE SR BUIR Ao BEZ M BR 3R, AR SC DL R 4 i 2 B 22 il
IBRRARA B, (EBIY T RIAT VB B X 2 5 R G 5E 3R RS 5 AT N 2 B 0 O B A Z AT A
HhE, R AR AR b, @ sl NN R AL . BT . RRTETE =B AR, WY R
RIATONERRAEAL, HR BT I T A IR s B35 A B s 0 A P EAT ) 26 R B A 0 AN e v Rl A7
BRI AT, Fass MARTHS SARRERI X 5.

3. REMEREERE
3.1. HEE

TH 47 312 (Theory of Planned Behavior)fE /03 %% EFR AN N HIME SHAT NEBERE—E M. %
HSFR H XA NS — AT = A 5w (R R 25 R AT NS (attitude) . 32 WBEL Y (subjective norm) J& %147
¥ (perceived behavioral control)f15 5 i J& (behavior intention)

BT RAT B AE AR AT N RS B — @ M RBR 1, SRR 2 5 SR 28 1 % MR S5 1) 5
e, DALt 90N 53 AT A B AT A B T BRI R, DA LT [8]. R A B MEAS 22 e S BUR
PR S 5T R G AR RAE UL AN SO &5 07 A P X, #Emiat 2 5 s =g .
WA EES S BIBURNE MR, B BENRERS. MR MM, N7 mEe s,

(1) BEEN AL s RO af AL SRVR TV 2 RN AL, R R SR AR S i R B BIAME, 5
TP I MARHE B VIA G . A SO BN 2 AL 2 48 KA M E NS 5588 RR4G B O R I AR «

(2) IRANBERT s BN B AN A A AR, BN B RS T BN R AR R AL B B . MR
SHVPR P o A i B R I B ) e R R SR A O, S MR AR R, OEIREA K. WOHIRES A, K
SCHEREPRAS R A S 5 E MO .

(3) IR PERNTE : FE I 1R 2 HE K 2 BN IHGE Rt N ZS BERNAT B2 0 o 0 PR R 2 A 2 i
B RZHANATH, RENMERM T “HaZ2IEFATRN” PSR, Bk, R ar LU sl
fifpRE, FERELCRREREE T, WA T AR A MAIE SR, WM BT N ASOGEMNR . K ARLR
I SOWNE v = = SRt 310} AL

BT, A EWERESE R E 1 PR

3.2, EEETRIAE

AT HERRIRTE 7R R AR BATAT AR O BRI R, MR TEAGEE. S5RE. BRARAETHEE.
BRI BN TRAL . RS E . BRI, BAT AR, ETE. MR IS AN B AR AT
i, TN G AT IR A I R AR E, AT SRR, HECE R 506 447 .
4. BIESH

B RS R EHTRE, FEAREEE SV AMSUE ST BEHTY R RAT A ES R 58T,
T EARERARGE R TR T W AR AR SR IR AN AR A A A U4 HT
4.1. PERERE

4.1.1. {FESWSE S
2 Mplus X %7542 BB CIE BT S, HIBRTC R AR R, WRIRAR R AT A LR R 247

DOI: 10.12677/ve.2025.141038 250 WO A e


https://doi.org/10.12677/ve.2025.141038

NGNS 55

(CFA), SRIGHHT R SISRUZ b, BARTE R4 1 Fos.

Figure 1. Framework based on extended planning behavior theory model

B 1. BT RTRIITRIEIRREIEL

Table 1. Co-construction institutions of exploring undergraduate educational governance driven by “integration of science and
education, industry and education”

F 1. FESWEE
HRE B it bRdERE VA P BHEEE HREE FETEFERE

BEHA BEHA1 0.809 0.016 52.056 ok 0.654 0.849 0.651
BEHA2 0.82 0.015 54.605 ok 0.672
BEHA3 0.792 0.015 51.22 ook 0.627

BI BI1 0.801 0.015 52.449 ok 0.642 0.819 0.602
BI2 0.731 0.018 40.034 ok 0.534
BI3 0.794 0.016 50.751 ook 0.630

SUS SUS1 0.803 0.014 58.005 ook 0.645 0.863 0.678
SUS2 0.826 0.013 64.128 ok 0.682
SUS3 0.84 0.012 68.455 ook 0.706

SEV SEV1 0.857 0.011 76.831 ok 0.734 0.881 0.650
SEV2 0.804 0.013 59.933 ok 0.646
SEV3 0.825 0.013 66.02 ok 0.681
SEVS5 0.735 0.017 44.28 ok 0.540

BEN BENI1 0.724 0.019 38.798 ok 0.524 0.812 0.590
BEN3 0.775 0.016 47.033 ok 0.601
BEN4 0.804 0.015 52.157 ok 0.646
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gk
BAR BAR2 0.849 0.01 81.972 ok 0.721 0.930 0.769
BAR3 0.864 0.01 89.94 ok 0.746
BAR4 0.906 0.008 118.218 ook 0.821
BARS5S 0.887 0.009 104.034 ok 0.787
PBC PBCl1 0.707 0.02 35.044 ok 0.500 0.801 0.574
PBC3 0.813 0.017 48.693 ok 0.661
PBC4 0.749 0.019 40.076 ok 0.561
ATT ATT1 0.813 0.014 60.127 Hokk 0.661 0.879 0.708
ATT2 0.864 0.011 75.903 ok 0.746
ATT3 0.846 0.012 70.273 ok 0.716
SN SN2 0.827 0.012 66.804 Hokk 0.684 0.889 0.727
SN3 0.875 0.01 84.276 Hokk 0.766
SNS5 0.856 0.011 75.572 ok 0.733
DN DNI1 0.839 0.012 68.419 ok 0.704 0.871 0.693
DN2 0.855 0.012 73.676 Hokk 0.731
DN3 0.802 0.014 58.19 Hokk 0.643

o FRoREUE/NT 0.001.
R AT A, Z (EA P AEY 2, R HYAEER]. MEEE. AREE. P ZE
FEHEE SR KT 0.36. 0.7, 0.3, FPHIBLW 2.

4.1.2. RAIE S
X 591 2050 A 6 45 SR L 72 2.

Table 2. Differential validity
2. XRIMEE

BEHA BI SUS SEV BEN ATT BAR PBC SN DN

BEHA 0.807

BI 0.689 0.776

SUS 0.375 0.468 0.823

SEV 0.297 0.364 0.791 0.806
BEN 0.339 0.374 0.744 0.65 0.768

ATT —-0.124 0.032 0.069 0.061 0.063 0.877
BAR 0.387 0.573 0.173 0.175 0.258 0.189 0.758

PBC 0.379 0.512 0.56 0.546 0.71 0.074 0.352 0.841

SN 0.42 0.604 0.194 0.211 0.247 0 0.628 0.323 0.853

DN 0.464 0.595 0.074 0.079 0.133 —0.005 0.565 0.283 0.812 0.832
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POt A 2T E OISO 5 IR JEXT R ARl 4 L I BRI A R B R B mT g,
MLRTTREFN KT F 5, F—ATRIeRANME, R XA

4.2. R RUTAERER 54
PRI AR bR L2 3

Table 3. The fit degree index
3. YA EER

A R bR HEE AR bR (iey
FIHML 1) /N T 900.392 ARG
H (DA R BLT 250 B ¥ N
KTEHE 1~3 3.602 B ¥ N
ER5E SRR (@) >0.9 0.958 e
FLE AL & 4R #(TLD) >0.9 0.950 e
PR 22 15 77 I (RMSEA) <0.08 0.051 iy
PRUEAL IS T7 R PR ZE(SRMR) <0.08 0.032 e

oI ERER AT R, RU5/E HEARRRON 3.602, K FARAEESRAY 1~3, ERAMEAK, EREZEHZ
W, SR TR I AR B UL & FE SR AR I 7T 5 2K (8]
PR B AT e R I 4

Table 4. Results of model hypothesis analysis
= 4. REBRE DGR

WRAT e MREE fSiHME S BERE Z 8 P 1 R2 % XHE5R
ATT 0.267 0.048 5.542 ok ok H1 X HF
SN 0.122 0.064 1.899 0.058 H2 ANHE
DN 0.293 0.060 4.901 ok H3 X
BI 0.541
PBC 0.231 0.044 5.240 ok H4 X
BAR -0.035 0.029 -1.200 0.230 H5 ASFF
BEN 0.058 0.049 1.184 0.236 H6 ASFF
BI 0.656 0.040 16.376 okt H7 RE
PBC 0.016 0.043 0.369 0.712 H8 AN
BEHA 0.511
BAR -0.152 0.030 -5.106 ok ok H9 ANCHE
BEN 0.091 0.034 2.718 ok ok H10 RE

FRUEFITEIE Z KT 1.96, P{E/NT 0.001, R2 KT 0.36([8]. M EREEw &, d EF/H,
¥ HI. H3. H4. H7. HI0 L. BREAT AR HEESE. iR EEE W ITRE, JEHET
AT IR R BB AT AT N, BB I 2, kbR B A T e — 2B b
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095 (080) 145 (.054
313 (.058)
635 (.049)
295 (.057)
.282 (.058)

Figure 2. The revised model and its path
E 2. f2IERBRHERE

4.3. HERNHR o4
BRI A ORI T A R A 5

Table 5. The influence of latent variables on participation intention

# 5 BEEBLENSSEENFN

ALTIESES B EIEe3=A11 pus A
0.222 0.171
PBC (0.000) (0.000)
0.259 0.259
ATT (0.000) (0.000)
0.249 0.249
DN (0.000) (0.000)
() FWESAMIEER NS, TS NEIR AR SN p E, p < 0.05 KIELMSHEE; Q) MNMSEN
AEARTEL R B
5. B’AXE

LRE R R RAT NS AT B 51 V3 5 45 SR DA S R B I A e o s R, AR
4 2 5P T SRR R AR LA R

(1) THESE(ATT)

THES N R FAEZ SR REEAA REWIERER, Jf il 25 %Ry m S 5R 65
TR, WA RFAENERSETUSEES w8 a i, RIE CFA WIEMIES R H, “Z 584
AL FIRAER” . “SHRESEREZINRHE R EIGE” . “RIBEZZS 5REIE R8I RH T
I R A = AN AR BRI B3, AR T S R . OFF & 2 SR SEFEXT B O AN Ak
WU TT T A A ) S AL A W2, RS AE R R E AR @ BRI T g Lk, R

DOI: 10.12677/ve.2025.141038 254 WO A e


https://doi.org/10.12677/ve.2025.141038

NGNS 55

AR, WO EZHRFEES S,

(2) BEFIAT NFEHI(PBC)

AT AR KRS SR S B A B R, i m K2R AT N fil K,
ATDMERE R A 2 55 R, R CFA ks iR: “HA LBl 1A 5RI5EE” . “TUER
BEATRMBE S AL 20 Z0h A B o« H TR AR A LUER BT SR I RO SE B AE i A AT A 1 j . = AN B AR
BRI E, MHRRTREN T OSSP E TR ELZ 3EO, B FeES
53553% @B RN 5| 522 R AT B RHE S BUAE .

(3) A AL(BEN)

A A T RFEES ERMIE R BRI AR BN EHERN, Y HESHS SRR RERENK
A2, MRYE CFA BIETRESE B “BEWRIFFLIKTE” « “BHRGEIHEZEMSE” « “HHTlkag
FW7 = RAARE R RE, MBI RITS S5RE15E300 KRR KE Bl e
Tt 5 TH 2 Ak ) B AR ZUE 53

6. &t

ARHEZH R RER G AL T E BRIE 4 0 I HE B8, ORI AR 15 0 AR 2 B A G A A 8 97
fofidr, —DIEmB A AA BRI, Wl R A R AR e SR (e L H . N T TR
LS 5RIHTER N QBN AR, AT VBRI E, I 5N AL . RIS
FIAERNVE =N, WY R RIAT VB, JRR LB H A B {5 B Mplus BPFEAT
] 4 PR AT I AN T AT O BB Sy M. WFAEAE RN, WA RAFRE LGS B SR RS )
ARG (OSSO « DX AL ) » [ ST 5% 98 73 1] PR AR S P 45 3 A2 R, S AT R 0 W 45 SRR W - TN 2 AL
BRAUT P AT NS BRI R R 2 5 538 R BAT B3 MR A2 . e i ik =g mi
=, HOAHRTERSEA S SRS R K. AR SO FU R NSl Rk & HAt TRERR SRR
QUBTTE 3R 5 i B A IR R IR R 3%

E&WE

WA RERE R SESTAME “HEB TN R A B R R R RER S L
BR” (2024SIGLX0169); TR H 5 B8 A SR ST I H “ BOEHARMEE 4 1) T 50l 2% 1% 080w 1
FLG 7 (2024SIGLX0474); ] B3 2 Bt i S5 30 B O Ol L S SR T H , B B TS 5 R IEIE
TNV ASRE B e J1ik R RO 7T 5 92 (2024TG014); 0] FE 3k 2 B i 28 0 7 0 NG e 5 5
BRIUH , HJ7 R A B TR A B 2R AR B S A T R S 77 v R A S (20243 G022)
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