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Abstract

To deeply explore the underlying mechanism between pedagogical interventions and students’
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learning psychology in the reform of university mathematics courses, we construct a structural equa-
tion model (SEM) based on self-determination theory, control-value theory, constructivist learning
theory, and the community of inquiry model to examine the impact of “multi-compound teaching” on
college students’ mathematics learning psychology. A total of 961 valid samples covering undergrad-
uates from sophomores to seniors across diverse academic disciplines were collected through a
questionnaire survey. Confirmatory factor analysis and mediation effect tests indicate that: multi-
compound teaching exerts significant direct positive effects on learning motivation ( g = 0.591),

learning anxiety ( 8 = 0.160), and learning atmosphere (8 = 0.239). Regarding the influence paths,

learning motivation plays a complete mediating role between multi-compound teaching and learn-
ing interest (indirect effect = 0.690, p < 0.001); meanwhile, learning anxiety exhibits a complete me-
diating effect in the path from learning motivation to learning atmosphere (indirect effect = 0.229, p
= 0.001). The findings reveal that multi-compound teaching fosters deep learning interest by stimu-
lating intrinsic motivation, and optimizes the collaborative learning ecology by inducing moderate
cognitive tension. University mathematics instructors should deepen multidimensional compound
instructional design and effectively regulate psychological variables to enhance the overall efficacy
of teaching and learning in college mathematics courses.
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Figure 1. Model structure flow figure
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Table 1. Distribution of sample demographic characteristics (N = 961)
F 1. HFARAOSIHEFHED RN =961)

e A B 4y SEU(N) B4 (%)
b 5 486 50.57
x 475 49.43
K= 580 60.36
g = 265 27.57
Ky 116 12.07
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Table 2. Questionnaire design ideas
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Figure 2. Mplus path model
2. Mplus F&1Z4EHY

3 HIH SR T AR TR AR B R R A5 B SRR AR . TERRHEAR AL (STDY X) 45 R, 4
Bk R A R B AR T 0.5) BRI AR 10T AR ORI & T2 T fEdk . &0 IRk, 52 o) MHR. =330
Bl Zo0E8. GBI Z 86 REF T AR &Rl T 5. 64 3. 2 A1 7 A& .

B 3 o CFA 45 nI A1, OREA I BT A U S8 THESS KT 0, HAE p<0.001 K EREE. &
e FE A AEEE(CR) N 0.879. 0.844. 0.671. 0.843 Fi1 0.944, KEREHGEHEMNIT 8. &
4 10T 15 7 Z A B (AVE) /37508 0.599. 0.4764 0.518. 0.728 A1 0.706, ¥34bT Al #2537 sk 3 ARVE I Y,
W BH % 4 P55 A0 B B TR A R G P T 22 A e 0 AN B S R SBORUE

Table 3. Factor loadings, reliability, and validity

3. ARAEESEEMNUE

s i SR EEA T BHGEE HERBE WSk
Unstd S.E. Unstd./S.E.  P-value Std. SMC (R?) CR AVE
11 1.000 0.905 0.819 0.879 0.599
o 12 1.058 0.024 43.429 0.000 0.900 0.810
;% 13 0.730 0.028 26.209 0.000 0.728 0.530
14 0.612 0.030 20.539 0.000 0.605 0.366
15 0.738 0.031 24.125 0.000 0.685 0.469
M1 1.000 0.776 0.602 0.844 0.476
53 M2 0.845 0.036 23.280 0.000 0.728 0.530
L M3 0.770 0.042 18.412 0.000 0.606 0.367
M4 0.871 0.036 24.016 0.000 0.726 0.527
M5 1.105 0.059 18.798 0.000 0.611 0.373
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M6 0.882  0.043 20.702 0.000 0.674 0.454
Wl 1.000 0.607 0.368 0.761 0.518
3]
P W2 1218  0.067 18.074 0.000 0.828 0.686
w3 1.119  0.063 17.672 0.000 0.708 0.501
225 Al 1.000 0.834 0.696 0.843 0.728
s A2 1.085  0.051 21.191 0.000  0.872 0.760
S1 1.000  0.000 0.779 0.607 0.944 0.706
S2 1.013  0.041 24.643 0.000 0.734 0.539
25t S3 1.045  0.035 29.846 0.000 0.854 0.729
& S4 1.119  0.036 31.012 0.000 0.886 0.785
oHE L ss 1.088  0.037 29.630 0.000  0.857 0.734
S6 1.159  0.038 30.490 0.000 0.873 0.762
S7 1.131 0.036 31.325 0.000 0.888 0.789
Table 4. Convergent and discriminant validity of each dimension
4. SHEWHHESXINE
HEERE  WEUE X 5 54 FE
CR AVE N AN FIEE ¥R BaEAEHEF
22 ) M 0.879 0.599 0.774
=)V 0.844 0.476 0.767 0.690
o) fEEE 0.761 0.518 0.700 0.780 0.720
2 ) 0.843 0.728 0.473 0.523 0.570 0.853
ETW -Rer G 0.944 0.706 0.455 0.589 0.577 0.502 0.840

T XMLV AVE T = 80 Ro= 4 B2 2 8] (¥ B R A SR R

% 4 JBIR T AR B RSO 5 X A R . 14 4 BT A S ADNERE ) N AVE 8L (80%) 18 K T4
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BRI MARERERE T, FIIRERRRE J1, DL YR R 1] (1 IX 7 J8E 203 B W] 45 32 KF

4.2. GHFERES R

AR SR EMLYRT ] 1 BRI 450 75 RS B AT &, LA TREEE RN 5 Fos. 1RdE &
5 BRI AR RLE B, TR 42 /df <3, CFI>0.9, TLI>0.9, RMSEA<0.08, SRMR<0.08 % W]ffar
MR SR B RIS E T .
Table 5. Model fit indices
5. HEHIAIEH

fitii ik 7 df

ML 210.928 200
H: MLONECREBMRTE, 22 NRJ5, df NEMEE, 22 /df EEA T 7 2 5 MR T 5 22 B 2 TR A U St &
1< 2 [df <3 FF MR ARAF, CFUALEINGIRE, CFI>0.9 I, RUIMAIAEF; TLI 9 Tucker-Lewis F84L

AT 0~1 [, BHEIE 1 FoRIEESF; RMSEA NITBLRZH T, SRMR NFREACITTIRILZE, FOlbEE 0 2R
ME R

CFI
0.930

RMSEA
0.073

SRMR
0.057

TLI
0.919

2°/df
1.055
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H8 ¥R, 1 HI A HT7 AT,

Table 6. Model regression weights and hypotheses test results
= 6. HEEEINEMBRIREIE

A2 & HAR & it R4 S.E. Est./S.E. P1{H R2 Rk
. ESIW- I G 0.004 0.034 -0.115 0.908 H1 ANz
2 2] o 0.591 B
SN 0.771 0.029 29.953 0.000 H2 %A
22 SIEHL Z AT 0.591 0.025 23.912 0.000 0.350 H3 o7
- EPIW- b G 0.160 0.035 4.518 0.000 H4 oL
2 )RR Y 0.658 -
2L 0.706 0.032 22.068 0.000 H5 %L
Z It E A 0.239 0.040 5.968 0.000 H6 %L
2SR ES2EIIN 0.138 0.069 2.004 0.099 0.371 H7 AL
=S HEE 0.315 0.070 4.506 0.000 H8 BT

BAR S, RAERHEEE R B 6), MERROLI 6 MEREET: 2B &5 NBEERIRTE 1 AMx
HEZE, R E A P00 2 S S AL 5 S A B A EE ST 5 73 a3 0 0.591. 0.160 1 0.239 MigitEZ; ] Sl
PEFF 1 APRUEZE, B TE [m] T 7 =) RN 2% 5] AR RS A BI3E I 0.771 A1 0.706 MRz I EIERHET 1
ANFRAEZE, B I T A% 2] R 0 0.315 bRtk %

4.3. PAM o

WRIELE 6 MBI, ZICE G NBEAR MR 22 BN 2 S5 1 B2 A 2 AN
. BRI A R N R RN SLH], BRI, BRI 3 s RS AR PR TR
[R]E R

Figure 3. Mediation effect model
B 3. A RER

MR 7 AR TS ST A, (1) 2 ZNL e A 2086 U0 2 2] R 1) 2 AL
NAZE (B =0.684, p<0.001), HARLW5E4H AR E = E(HEN. B = 0.690, p < 0.001), EERNAE
FE(p=0919). (2) FAHEEMTEETNEM: TP R E RSN R E (B =0.327, p<0.001).
FIRE, HEEMNALZE(p=0.099), R4 5] £ 8 1 B2 R08( B = 0.229, p = 0.001)SEHL
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Table 7. Effects decomposition

7. MR

ittt P-value
RN 0.684 0.000

Z UE A @ S NI,
2% 5] e V)22 55 0.690 0.000
B -0.006 0.919
RN 0.372 0.000

25 BHLIE I 2 5] B RE X 2 5 NN
TSRS SRR [ 4222 0.229 0.001

A

B 0.143 0.099

55, 12 H Bootstrap 72:(1000 X HE 3 )R A A1 008 R S5 25 1 EAT IR (2 8). 4R R, ] hbleg
M) 27 ] MR ) R A% 95% BLAS X (A1 N[0.714, 0.832], 2 ] A2 FE RN 2% 3] 45U ) [A] 5 % 45 95% B A5 X [H]
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Table 8. Confidence intervals

%= 8. BEfEXEE

Y A L O A

2 S BN 5 ) R 0.672 0.697 0.714 0.771 0.832 0.844 0.858

)RR N & 2] 4 0.107 0.158 0.179 0.315 0.475 0.503 0.573

FTH A AL 0.479 0.498 0.520 0.591 0.656 0.666 0.680
BXEIiIR

2 ST LB 22 5] £ 0.593 0.619 0.636 0.706 0.776 0.787 0.807
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