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Abstract

To meet the urgent demand for innovative and entrepreneurial talents in the food industry in the
new era, this study takes the “Food Innovation and Entrepreneurship Practice” course as a platform
and centers on the core concept of “specialized-innovative integration.” Systematic teaching re-
forms have been implemented across four dimensions: curriculum restructuring, teaching mode
innovation, assessment mechanism reform, and integration of ideological and political education.
The course adopts a three-phase progressive instructional design—“theoretical cognition, practical
exploration, and reflective”—and constructs a complete 12-week teaching framework covering
strategic vision, opportunity insight, logic construction, value creation, risk management, and busi-
ness plan implementation. Blended online and offline teaching methods, along with a diversified
assessment and evaluation system, have been introduced. A one-group pretest-posttest quasi-
experimental design was employed with 120 food science-related majors as participants. Self-de-
veloped scales were used to evaluate the effectiveness of the teaching reforms. The results show
that after completing the course, students demonstrated significant improvements in three dimen-
sions: innovative and entrepreneurial knowledge (d = 0.76), innovative and entrepreneurial ability
(d = 0.906), and innovative and entrepreneurial attitude (d = 0.615) (all p < 0.001 after Benjamini-
Hochberg FDR correction), with effect sizes reaching moderate to high levels. All items of course
satisfaction scored above 3.6 (on a 5-point scale), with the highest satisfaction observed in teaching
methods (4.13 points). The study indicates that systematic teaching reform based on the concept of
specialized-innovative integration can effectively enhance the innovative and entrepreneurial com-
petencies of food science students, providing a practical paradigm for the development of special-
ized-innovative integration courses in higher education. This study aims to provide theoretical ref-
erences and practical insights for the development of specialized innovation-integrated curricula
in food science and engineering disciplines.
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Table 1. Arrangement of teaching content under the “three-stage progressive” model
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SIS TSN 2 . SR 115 A, B4 52 N (45.2%), &4 63 AN (54.8%), VA5 szt
HIC R Z 5 (p > 0.05), HifR T AR N D220 E B[R .

Table 2. Demographic characteristics of participants (N = 120)
< 2. MEITRAOFHHEN = 120)

RHE % AN# i H(%)
451 % 54 45.0
el % 66 55.0
il Al s T 49 40.8
Ll iR 2 e 32 26.7
Ll (- 17 14.2
Ll g T 22 18.3

33. NETH

Hén “ B 5aNRFRINER” , R Likert 5 Stk = BE2AFE, 5= Z2FR).
BRI QP ONLENREE6 &), GUEaNDLEEJ1(6 ). GUEaNLASE S BEGS )RR
RJEGE, 0. B =ANYEREAETRFE RS SR — ok, PRER R B AE TR S R E il . BRI
AR EZIRAETT, IFEE 3 B EFMNE R AT X EHZ, WRABE. BERRERER, #4E
5% Cronbach’s Alpha Z%(3)°KT 0.824 (W% 3), KHEREA RIFHIHNH—8E.

Table 3. Cronbach’s Alpha reliability coefficients for each dimension
%% 3. BHYEE Cronbach’s Alpha 5 E &

B RETREL HOW Alpha JE Alpha
BUFTANL SR 6 0.883 0.911
R RN 45 6 0.877 0.881
BIFTENLES & 5 0.89 0.878
TR 5 - 0.824

e AR AU IR, T Alpha FRidy “-7 .
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A)FIWr s BOATFEA t B3R A0 Wilcoxon 75 FRAT IS A T 01 f5 il 22 57 LU#L; Cohen’s d RS & PPAL 22 7 (1) 5
PR XONEN d =02 RN d=0.5. KN d=0.8) [7]; MIZFEA t K656 H TR WA tbE, #R&R
J7 Z 5 T (ANOVAYH T B WAL LB . TS0 IR 2, 6f BT A7 g of A 56 A0 IV 45 46 56 23 31l >k
Benjamini-Hochberg 7547452 KR (FDR)KZIE[8], LAl 2 H LI 1 K5 R K. PR %R A
alpha = 0.05 [] 23 147K
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% 3 5 T HYEEE Y Cronbach’s Alpha 2%, 45 KoK, QUG ETRYEE K RT IR N Alpha &
oy AR 0.883 A1 0.911, BLHTANLEEILEE > A8 0.877 F1 0.881, BUE AL A EELEE 40518 0.89
0.878, RFRIWRELEE N 0.824. FTAT4EFE 1) Alpha REHEL 0.80 (1 RIFS EFRE[0], RUIEREA
B R T A

4.2. iGN B &R

P4 BT ZANERE PR eI ECR R B0 5 R o -4 B R R Y 2 IEA ORI 1= 0.383, BE /] r=0.345,
B r=0.192), SUF T ECWS BT Rk . ERRET AN ARGERE, BTIA5 A 2.57 (SD = 0.63), JEill)
43N 3.14 (SD =0.72), #FIEEN 0.57 4, FEXT t #5: t = 8.33, p<0.001, Cohen’sd=0.76, ikZF|H%:
BB FERIBTANL RE JJ4ERE, FIY 5~ 2.55 (SD = 0.62), i34 3.21 (SD = 0.65), #&FHIREAE
N 0.66 47, t=9.929, p<0.001, Cohen’sd=0.906, NKZN. FECHENLAEELERE, RiM%IS N 2.78
(SD=0.7), Jali¥7343.31 (SD =0.67), $&FMEEN 0.53 47, t=6.732, p<0.001, Cohen’sd=0.615,
RN . Bk 452 Benjamini-Hochberg FDR fZ1E fG ¥ ORFF 35, UL SORE ARERE. fe )
B RS AR =N R T 87 A T S M R AR (1] 1)

Table 4. Results of paired-samples t-tests across dimensions (N = 120)

4. BEERIENEIEIELERN = 120)

%R MM +SD)  JE(M=SD)  EXFr 14 p (FDR)  Cohen’sd 3R
LU TREUN|ZSIRTE 2.57+0.63 3.14£0.72 0.383 8.33 <0.0001 0.76 ax
R RN 4zt 2.55+0.62 3.21+0.65 0.345 9.929 <0.0001 0.906 N
BIFANLAEE 2.78 £0.70 3.31+0.67 0.192 6.732 <0.0001 0.615 aE

#: p{E4 Benjamini-Hochberg FDR &2 1E. 2 RK/MNAERRHE: /Nd<0.5, $10.5<d<0.8, Kd>0.8.

YRR EESI R
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Figure 1. Comparison of dimension scores before and after the educational reform (Error bars repre-
sent standard deviations; ***p < 0.001)

1. FHATEREEBIHRORELRTIEE, ***&RKp<0.001)
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Yoo BN T KENES TS X S E O,

MBENYERERTE, S REUSRILH BT 4958 T URREEE =B BUZe R R B0 1 8 )11 0 4 OB,
HEIAT, BETES EEBE IR T BN R W . I ME S48 AE ) BOR AT SE A B, (B SEEL 1R 3
Tt ARBL T BT URFR AR 2 AT H S ont WM RE 7 A i ik .

M EYEERTE , AR TR BB, Horh Gk B BRI IRTH RO B2, R IRTEE
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Table 5. Comparison of pre-test and post-test scores for dimensions and items

5. BUHERATRTENLRER

Y FE/RRT BTHI(M + SD) JEM(M = SD) Cohen’s d p (FDR)
BEE AN AR 2.57+0.63 3.14+0.72 0.76 <0.0001
BIEEDILRE ST 2.55+0.62 3.21+0.65 0.906 <0.0001
BB AL R 2.78 +£0.70 3.31+0.67 0.615 <0.0001
K1 2.87+0.73 3.40 +0.93 0.519 <0.0001
K2 2.68 £ 0.80 3.21+0.83 0.474 <0.0001
K3 2.43£0.82 2.91£0.91 0.465 <0.0001
K4 2.47+0.81 3.22+0.81 0.793 <0.0001
K5 2.25+0.77 2.90 +0.83 0.678 <0.0001
K6 2.70 + 0.84 3.22+0.89 0.483 <0.0001
Al 2.58+0.75 3.35+0.86 0.763 <0.0001
A2 2.49+0.73 3.11+0.74 0.692 <0.0001
A3 2.98+0.78 3.54+0.84 0.58 <0.0001
A4 2.27+0.78 3.09 +0.80 0.82 <0.0001
A5 2.44£0.85 3.02+0.86 0.532 <0.0001
A6 2.53+0.81 3.12+0.80 0.573 <0.0001
ATI 2.81+0.88 3.34+0.80 0.499 <0.0001
AT2 2.52+0.79 3.05+0.80 0.477 <0.0001
AT3 2.40 + 0.84 2.89 +0.87 0.429 <0.0001
AT4 3.14+0.84 3.69 = 0.80 0.523 <0.0001
AT5 3.01+0.84 3.58+0.78 0.49 <0.0001

¥E: p {HZ Benjamini-Hochberg FDR #:1E. FT4A @i p < 0.0001.
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Figure 2. Radar chart of pre-test and post-test item scores across dimensions
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Table 6. Comparison of improvement magnitude by gender

6. FRIMAFERFARBELE

HRE (M%f;n) (Migzél;D) tH p (FDR)
BUFT AL SRR 0.56£0.70 0.58+0.81 -0.133 0.9716
UEE RN 4514 0.65 + 0.66 0.66 £ 0.78 -0.036 0.9716
BIFT AN B 0.63 + 0.83 0.46 + 0.90 1.058 0.5847

4.5. EWERST

DRS8N ) b 2 A 0 B B R AFAE 22 R, W DU Tl B TR BEREAT 1 IR 3R 77 22 0 #T e
iR EIRA 6), =ML TR 22 5 RIE B G it 24 8 /KT (4 FDR UL JR), R X A
)b SR S A 387 A T ORI BT A BOR . X PR 2 T URARE A A E B i L il PR 2% L Ry
O ARG T B (5 3~40 R 7).

4.6. REEHRBE S

TR R R A S R R (L3 8), HANPNILH 353 I7E 3.68 43 LA b Horp “HUETILI R E”
O E(4.13 47, TR 85.0%), Mt T EEENT L 2k FIRA REH AR R BIIKSS. WH T3y
HRR AT . “HBEENRRRIE” N 4.08 (R 80.0%), RN BRI MA AT R B
FERBBHUER” N 3.96 4X(HEZR 75.0%), Ui HIRFEEE a7 G2 724N “FZ a8
PE” 1990 FERHRAR(3.68 47, THREER 62.5%), TERTEH LT X LA A 8], ARRn] 2% ik — B3 i
R LCE MR, BRI N 4.16 SHEE 83.3%), RIFIFEEIASZ B %4 1
AN 5. Kl 6).
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Figure 3. Comparison of improvement magnitude across dimensions by gender (Error bars represent standard deviations)

3. FEMAFE B HEERFRE L RORELR TITEE)

Table 7. Comparison of improvement magnitude across majors (M + SD)

£ 7. TRIEWFERARBELLE M + SD)

g g wRIE Bz A3 TR TR Ff& p (FDR)
REUEEREIR| SRS 0.49 £ 0.76 0.62 +0.75 0.98 +0.59 0.39 + 0.81 2413 0.2108
AFTDLEE 0.39+0.71 0.80 + 0.68 0.82 +0.58 0.90£0.78 3.981 0.0581
BN B 0.49 £0.92 0.51+0.91 0.53 £ 0.65 0.66 + 0.86 0.205 0.9716

e KIS NE R ANOVA, p {4 FDR & IE.

RIEHEEITMN

ERAR

RIEBH

Figure 4. Comparison of improvement magnitude across dimensions by major (Error bars represent standard deviations)
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DOI: 10.12677/ces.2026.146462 576

QFTEE T


https://doi.org/10.12677/ces.2026.146462

qiE
xS}
Zm
Im
Bl

Table 8. Results of the course satisfaction evaluation

= 8. RIEWEEIFNER

M E BE PR WEE4 7))
K NAHRE 4.08 0.72 80.0%
BFE T EE 4.13 0.67 85.0%
W B ER 3.96 0.7 75.0%
%07 A 3.68 0.73 62.5%
AT 4.16 0.71 83.3%
SRUNTINIES T 4.0 0.54 60.8%

T BRI N AT AR

EHEEREESHEEIEXER

& 0.75
i
R
0.50
;'é -0.25
3
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Figure 5. Scores for each item of the course satisfaction survey
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an® an®E s PrEhs 2 anTe P P PERs S R P P PEns S

Figure 6. Pearson correlation coefficient matrix between improvement magnitude and satisfaction

6. BUEEIRFHIRE SiAEER) Pearson 18X R B
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FEBARAEAN B 9 FE T F R 2 57 AU A AR R o X 52BN 10) B AL R L — B, At T95 L ik
R b T B35 B 388 R B A T SR AL
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VR AR AR ORI, DA AR E AR o AR AT 25 iR AR S xR e i sl s B e i, BE R
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