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RAION) I HBEEE. BT ESR “AM TZHEFERBEERR N HE” (278, 54%, Likert5 &
), MBBUA%I(Ideological Cognition, IC). £ IVATH E {2 (Professional Knowledge, PK). 223 M@ 5
ZMl(Learning Interest, LI). B 7R (Professional Ethics, PE)FIUEFEM; = & (Satisfaction, SA) L4 E
PSR . HBEE BIF (&% Cronbach’s alpha = 0.887~0.911, & &ZXalpha = 0.781); HFEM
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E0M BT R H R SE RIZE LN EE (Reta’F 7 = 0.067~0.481, #p < 0.001). AXEH
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Abstract

To thoroughly implement the requirements for curriculum ideology and politics construction in
higher education, this study takes the national first-class undergraduate course “Dairy Science and
Technology” as a carrier to explore the reform pathway and implementation effectiveness of
systematically integrating ideological and political elements into professional course teaching. This
research employs the Monte Carlo simulation method to generate virtual data for a teaching exper-
iment, aiming to validate the statistical analysis framework of the proposed teaching reform
scheme. The parameters for the virtual data were set with reference to the effect size ranges re-
ported in domestic similar teaching reform studies (Cohen’s d = 0.35~0.55). A quasi-experimental
nonequivalent control group design with pre-test and post-test was adopted, simulating question-
naire data from 180 undergraduates (90 in the experimental group and 90 in the control group). A
self-developed “Evaluation Questionnaire on the Teaching Effectiveness of Curriculum Ideology and
Politics in Dairy Processing Technology” (27 items, 5 dimensions, Likert 5-point scale) was used to
assess the reform effects across five dimensions: Ideological Cognition (IC), Professional Knowledge
Mastery (PK), Learning Interest and Motivation (LI), Professional Ethics (PE), and Course Satisfaction
(SA). The questionnaire demonstrated good reliability (Cronbach’s a for each dimension ranged from
0.887 to 0.911, and « for the total scale was 0.781). Exploratory Factor Analysis (EFA) using Principal
Axis Factoring (PAF) with Varimax rotation yielded a KMO value of 0.828, and the five factors ex-
plained 63.4% of the cumulative variance. Shapiro-Wilk tests for normality and Levene’s tests for ho-
mogeneity of variances were conducted on continuous variables. Independent samples t-tests or
paired t-tests were applied when normality assumptions were met, while Mann-Whitney U-tests or
Wilcoxon signed-rank tests were used otherwise. Simulation results indicated that the post-test
scores of the experimental group were significantly higher than those of the control group across all
five dimensions (IC: Cohen’s d = 0.316, p = 0.036; PK: d = 0.450, p = 0.002; LI: d = 0.421, p = 0.005; PE:
d =0.530, p = 0.001; SA: d = 0.472, p = 0.002), representing small to medium effect sizes. Repeated-
measures ANOVA revealed significant interaction effects between group and time for all dimensions
(partial n2 = 0.067~0.481, all p < 0.001). The statistical results presented in this paper are based on
simulated data, intended to provide methodological reference and estimate expected outcomes for
subsequent actual teaching experiments.
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B, PPl EOR . TR BERIZ LR . (1) HEEBOTRMAILS L2 B R EB T aede 2 A r
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o M REIERNTTEE K.
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2.3. HSEHEAESR

PSS “ AR - AR5 - AL - BRAT” DURR BOBERR . AR Bolid 61 7 AL R,
A AR B EUTR S TARRI AR R AR BOs I STV NLHE, kA ES 5
FIUTEB R AR BOB RS SOBAER RS, (Rt A RAME N RO NS s BRAT I Bad
URAESEIR A 2 SRR, 51 5 22 AR BB IR A IUE L AT b AN BT S8 s — e B2 (16 1),
BEUTERMA S 7 IR el fE.
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3.1. W

ASIIF FE R FH S B0 1 e I AR S 20 B v o DA St RO 22 i B2 5 TR 2 Bt 2024 SR Ak 30
W “ILEBESHEAR” RAERARA B AR, 35180 Ao Hrfv, stidl 90 A5z iR BRI
#er, MIRA 90 N e gl . WA EAE TRARE T 4n A AN ERAE 45 AR 70 ) 56 i R 26 DI o
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3.2. HiEsRIFEA

AW TER F SR RIS A 7 V2 A B S 50 KRS, DASRUE B B TE I BT R Gerh o T AE AL
FEVEAR S HOR E 2% T E A R 2R B0 7 208 & Bl (Cohen’s d = 0.35~0.55) [7] [8]. ASCEILH
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= EHFER), B8 5 AMYEEIL 27 MBI BECGARIIC, 6 #). Ll AIREIRPK, 6 @), 3 %E5
FIHULL, 5 8). BNLEIRPE, 5 B)AGFLN & E(SA, 5 /).,

G gm it ARG L PR o, B SCRRZEA R VI JEFEAE S ok, BiE 3 A e R
BEXRM 2 A RBEE T KT NAERBEF I, BT RKENBSEBERR: Fik, €30 ZIFEARZEE
RTINS, MERIX 2 BEAR T 0.3 IR fJa TR R & 27 AU IE XA 4 .

3.4. Gt

K H Python 3.12 (pandas, scipy, pingouin, factor analyzer, matplotlib, seaborn)#E 47 5 0¥ . B AR 1%
(TR

(1) (ERERTS . K Cronbach’s alpha RELVHAl 1045 & 4EFE K S BRI N —BUMEERE . S8
KR Z MR F 43 BT (Exploratory Factor Analysis, EFA), 327153 HlilRF 7% (Principal Axis Factoring,
PAF), Jie¥ 7775 N Varimax 1EA3ZiE#%[9]. K Kaiser-Meyer-Olkin (KMO)#5: 36 1 Bartlett BRFEZAS 46 1P %1
P R 72 i@ Uit

(2) BRI HNE . XA ES A & 4T Shapiro-Wilk 1IEAMAT I Levene J7 Z 7R . W2 1IE
M 7 Z TR, SRS REAS ¢ K50 R4k LR Jo I 2H 8] L 30 BREC XS FEAS ¢ A58 (A I LA s
AN R IEZS RIS, B 3 U1 AR R RS 407 1——Mann-Whitney U #3568 &5 ARSI FEA ¢ K250, Wilcoxon
FF5 A0 B ARBCRTRE AR t K505 7 ZAFFIT R A Welch BEIEMT t #5562V 52 K H Cohen’s d (t K56 %}
REYFIG eta T 77 (5 ZE B0 RL). & 2 7K F 1% A alpha = 0.05 (XRUIIEEEE) -

(3) EEMFIRE 7250 HT(mixed ANOVA)HT-A5 56 2H 9] (S 56 2H/x0f B ZH ) 55 Bk 1) (i 0/ J ) i 228 .
BB, DAVTAS T 2 20 AR A R 35 (1 2 7

4. FRGER
4.1. A& EHERE

(B AT S IR, 10746 75 4E % 1Y Cronbach’s alpha %075 A4 : BLA KT 0.901 (95% CI: 0.877~0.922).
Tl ATHER 0.911 (95% CI: 0.889~0.930). 2% 2] X% 52 H1 0.904 (95% CI: 0.880~0.925). HAMVZ 7% 0.888
(95% CI: 0.860~0.912). PRFZIH =& 0.887 (95% CI: 0.859~0.911), HFF N 0.781 (95% CI: 0.732~0.825),
Bk BT 2 bR LA BRI 1)

RN 72047 K A 50 7 (PAF) AT Varimax 1E22 JiE# . KMO {5 0.828 (>0.8), Bartlett ERFEEAG:
45 chi-squared =2923.2 (p<0.001), EWIHHEEFATH 08 iR s AT, Rt r Z RN
63.4%, S FIITT ZEMRRBER T AN 14.25%. 13.66%- 12.38%- 11.50%F1 11.56%. 5 @IAEXT B K -F- I
AR T 0.7, 28 XEAHET 0.15, KU WERA RIFMSERSEGERLE 1),

Table 1. Results of questionnaire reliability analysis

= 1. EBEESTER

HpZ =k Cronbach’s a 95% CI H5E
BBEASN 6 0.901 [0.877,0.922] R4t
A ER IR 6 0.911 [0.889, 0.930] R 47
NS L 5 0.904 [0.880, 0.925] R4F
iR 5 0.888 [0.860, 0.912] R4F
e =5 5 0.887 [0.859, 0.911] R4F
MER 27 0.781 [0.732, 0.825] g
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4.2. BEHEHRE

of R HHE S 4T Shapiro-Wilk IEZSTERIG M Levene 75 ZHMERLG . 45 R EoR, B b AR SR YL
it HEZELFT (W = 0.970, p = 0.036) FTHMY 2 77 4k 15 5t B AL AT (W = 0.962, p = 0.010) AN /& 1IE S PR %
PEIX /N4 5 R F Mann-Whitney U A 50 347 2R LR A4k P 2o e AE S ME R 7 2255 AR, SR A
SEREA t KB

2 BN, SEERAH S X RRALAE IO ERE AT INAS A ) e B E R BBUARI(t=-1.892, p = 0.060).
TAATAESR(U = 4643.0, p = 0.089). 2> MR 5 FHL(t = —1.383, p = 0.168). HOEFF(U = 3702.0, p =
0.318). HRFEWEE(t=0.550, p=0.583), ULEHMAHILLAKFAEY, HATHE.

Table 2. Comparison of pre-test scores between the experimental group and the control group

2. WA S RARTUE TR

i3 SSWAM+SD) KB £ SD) B GitE p i
SECA%D 2.99 +0.66 3.17 £ 0.66 t K46 t=-1.892 0.060 LRFESRF
bR IR 2.84 +0.65 2.67+0.67 Mann-Whitney U~ U=4643.0 0.089 LEFERF
=2 SRS FL 2.63£0.68 2.78 £0.75 t K56 t=-1.383 0.168 FELEREZER
Rk Z 5% 2.72+0.62 2.79 +0.68 Mann-Whitney U~ U=3702.0 0318 LEEZHER
VR R 2.60 £ 0.70 2.55+0.64 t K5 t=0.550 0.583 EEEFEER

43. BEHR I

4.3.1. ANREIEMELE

T BT 4 5 R0 e I 25 (B AN A2 1E A5 P18 ¥ (Shapiro-Wilk £ 56 p < 0.05), K 45 #6% Fi] Wilcoxon
PSRRI AT N A S I EL AL (R 3). SEBRAAE T A TN BE B 5 IN45- 40 35 W38 = TRl (p < 0.001),
RSB AR Forr, R 38 R4 P ¥ 3408 5 85 K(Cohen’s d = 0.745), BIBOAKNZESE X2 (Cohen’s
d=0.724), ZEIXMBEIPLYER N 0.713, HFEHEELEE R 0.568, T ALEIREIRELEE N 0.545.

Table 3. Comparison of pre- and post-test scores between the experimental group and the control group (Wilcoxon signed-

rank test)
= 3. LIG4H S RLARTIENE 7 LB (Wilcoxon FFSF51GL0)
i3S A5 Birfll(M + SD) JEWM = SD) w p d B

BBEA A SEERAH 2.99 +£0.66 3.47 +£0.66 0.0 <0.0001  0.724 ¥
BB Xof fE2H 3.17+£0.66 3.26+0.68 740.5 0.0049 0.122 ¥
Lol AR R SEaeH 2.84 +0.65 3.22+0.71 155  <0.0001  0.545 Rk
Tl AR R X e 4H 2.67+0.67 2.90 +0.66 210.5  <0.0001  0.346 ik
5 SIB S B SeaG e 2.63+0.68 3.13+0.72 13.0  <0.0001  0.713 ok
B FHL S HRZH 2.78 +0.75 2.81+0.78 524.0 0.1294 0.049 ns
Bl # TR SEER A 2.72+0.62 3.21£0.69 35 <0.0001  0.745 ok
Bl # TR Xof i 2H 2.79 +0.68 2.83£0.72 910.5 0.1050 0.066 ns
e =951 SEERAH 2.60 +0.70 3.02+0.75 20.0 <0.0001  0.568 ok
R R Xof i 2H 2.55+0.64 2.68 +£0.67 431.0  <0.0001  0.202 ok
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SHELH 5T, BEGAZI(W =740.5,p=0.005,d=0.122). E AR EIRE(W=210.5,p<0.001, d=0.346)
FEFE R B (W =431.0,p <0.001, d = 0.202) =ANEFE HHL/IMIEE 5325 1R T 27 5] 2485 ZhHL(W = 524.0,
p=0.129, d = 0.049)FIHRL ZE FE(W = 910.5, p = 0.105, d = 0.066) N4k FE T i 484k, H T 4: 5 (30
AR T 5 .

4.3.2. AEEMELE:

4 Shapiro-Wilk IEZSPERTIGSE A, TV ATRERLERL (LI W = 0.969, p = 0.030; AR W =
0.970, p=0.038)FMHAMY & FE4EE FIELHL W =0.957, p=0.005)0 & MEHE AN E EAMER B, KR
Mann-Whitney U #5365 L AR4EEE i & IEAMATT 255 AR, SRS AR t 156 .

SERWIRGE 4), KIHAERTE TUNERE ) RIS 50 25 5035 i TR R AH . 54k BN B 7 0l Dy
INFI(t=2.117, p=0.036, Cohen’s d = 0.316), LI AR ESE(U=5131.5,p=0.002, d=0.450), =>]XE5
FIHL(t=2.822,p=0.005,d =0.421), HIMLZEIE(U=5168.0,p=0.001,d=0.530), IRFEH=E(t=23.164,p=
0.002, d = 0.472). o, HRMVERFRAEE A 2R K, R4 R, R\ BBGREN A
XANERE AT RE A BN R L .

Table 4. Comparison of post-test scores between the two groups

F 4. MARNFIEER

;3 ZRAM:SD) XHRAM=SD) BB E G p Cohen’sd EZEH
BB 3.47 +£0.66 3.26 +0.68 t ke t=2.117  0.0357 0.316 *
T FnR AR 3.22+0.71 2.90 +0.66 M-WU U=5131.5 0.0019 0.450 o
2GR 5 FHL 3.13£0.72 2.81£0.78 t K46 t=2.822  0.0053 0.421 o
Bk &% 3.21+0.69 2.83+0.72 M-WU U=51680 0.0013 0.530 o
R R 3.02+0.75 2.68 +0.67 t k4% t=3.164  0.0018 0.472 Ho

4.3.3. ZEHR 5T

HEWETT Z 8 R BIR(GE 5), B ToA4E R i 4] 5 I 18] 58 B AU 3938 B Gt B K F(p <
0.001). HrF, 3] D5 ZhHL4E R )58 AU e K(F = 165.037, 1 eta “FJ7 =0.481), BRI ERFR4EE IR
Z(F=121.179, fki eta *F-77 =0.405), MBEOAMYERA(F=110.447, 1 cta 77 =0.383), URFEHEEELE
FER(F=50.401, feta 177 =0.221), LMLENR EIRYEFEZE BRARAIREL/NE =12.772, fi eta V77 =
0.067). X—&5REH, MBE AR S ERB AL BEEBER I 0B FAAERE 2R, Sind
R T 4 8 KT B

Table 5. Results of repeated measures ANOVA (Group x time interaction effect)
F= 5 EEMNERFESTEREER x BEIZEX)

i3 F (X H) p 1% 1 BEE
BBEA A 110.447 <0.0001 0.383 Hok
A ER IR 12.772 0.0005 0.067 Aok
SR S B 165.037 <0.0001 0.481 Hok
ol = 121.179 <0.0001 0.405 ok
TRERI 50.401 <0.0001 0.221 Hokk
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43.4. ZHEHRILL
B 1 BRI T AR AR BRT R AR B L. RTOAE Y, SR A 4 5
LB R AR TS, T TR AR R N . (8] 2 BE— B i T I ALE B4R AR, SIS
MIZH (] Cohen’s d {H7E 0.316 & 0.530 Z[H], YL F|/NE RN IR FLHRHRMY 3 FR4E S N i K (d =
0.530), BRFEHA R (d = 0.472), EIAIRESR( = 0.450)F12 2] MR 5 FHL(d = 0.421) 5, EEGA
RIS N 7 e /M(d = 0.316) .
Bl SHEERENESTL

SERELA-RTR *ERLE-RTR
— - e RE-EN

BEIAE B IR R FINBEEHH Bl R 5%

Figure 1. Changes in scores before and after measurement across various dimensions

E 1. BHEERRENSIEL

E2 SHEBFHRYEEIS L

0.57
RIBREE
0.74
LATE S5
0.7
¥ B EEH
0.54
FA R RIE
0.35
0.72
BEIA
— s
— AR
0.|3 0.I4 0.|5 0.|6 0.|7 O,IS

Cohen's d G E)

Figure 2. Comparison of effect sizes of teaching outcomes across various dimensions

E 2. REEHFHRYNEILE
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43.5. RIEEREESTH

Bl 3 JRR T SRR AR RN B &4 H LNt . SR SR, KEHEFAR BB H
SRR, F “HeEI QI BB BRET RIS AN R HS S 5 Al
CRARHUFWRIE” A, CFR” M CAEERET MG 50%. i, R EIEEE S
SRAGFIC VAN, SO H M8 B A SR BRI R AR

[E3 LA REHFEE ST (n=90)

_ - _I

BUAHFHREE

0 20 40 60 80 100

— AR FEE e mE mm A

Figure 3. Distribution of course satisfaction in the experimental group

B 3. IWERIEHREES

5. WSS

AT TBULEHE, WIS RIE T BB R R “TLAFHE SR RSO WS
HEL. BURIAMHT S5 BRI, 0507 R THRAE 2 MEE LA B TR AR BLF LA TAT 6«

5.1. Rl RFRAMR T e AEY

UL BT v, D 2R 5 4 FEE P 28 18] 2808 B AE T 4 B2 v i K (Cohen’s d = 0.530, fi eta 77 =0.405).
R4 Rl e 5 AR BB o R B 2 R ORI E RS B <. AR RBEFLH AN
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