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Abstract

In the teaching of Advanced Mathematics for science and engineering majors at universities, strati-
fied teaching is considered an effective pedagogical approach, aiming to provide personalized in-
struction based on students’ varying mathematical foundations and abilities. This study employs
descriptive statistics and the Propensity Score Matching (PSM) model to analyze students in Class A
(treatment group) and Class B (control group) to evaluate the impact of stratified teaching on stu-
dents’ final examination scores. By matching the basic characteristics of students in both groups,
the results demonstrate that students in Class A significantly outperformed those in Class B in their
final overall scores, indicating that stratified teaching can effectively enhance students’ mathemat-
ics performance. This research provides empirical support for the implementation of stratified
teaching in Advanced Mathematics for science and engineering majors, offering robust references
for teaching practices and policy formulation.
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Table 1. Statistics of class allocation indicators
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B 500 R SR 3 79.15 10.28 33.3 98.0
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Figure 1. Boxplot of final total mathematics scores for Class A and Class B
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Table 2. Analysis of final total mathematics scores for Class A and Class B
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Table 3. Variable correlation coefficient matrix

3. BEMEXRKIER

Variable processl process2 process3 final _exam final_total gaokao
processl 1.00
process2 0.47" 1.00
process3 0.24" 0.30 1.00
final_exam 0.29 0.35 0.50™ 1.00
final total 0.41* 0.47" 0.57" 0.98"" 1.00
gaokao 0.05 0.11 0.44™ 0.51™ 0.50™ 1.00

e TR EN TR EE, "SRR p<0.05, “FRp<0.01, "R p<0.00l.
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Table 4. Balance test results for final written exam scores
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Variable VLFCHT 2 5 NGV 22
distance 1.685 0.069
gaokao 2.431 0.007
processl 0.245 0.133
process2 0.384 0.041
process3 1.503 0.078

Pl 2 A R AR B T AT 2 W Bk, Ol A bR L35 (E 72 R (SMID) K FE &2 AL R ZH K of i 20
B AR RMIIEZ. SMD #x 0 HUAPERES RIF. Y4 1 distance. gaokao. processl. process2.
process3 E B RERIL . 052 RIS IER SMD, WS S 2BIET R SMD. & SMD At it i
[JRIME . 4% processl. process2. process3 Fl gaokao 7 #THS, %5 SMD £ CLHE 0, A AR EREAILT
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Figure 2. Covariate balance diagnostic plot
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ULECHT A B BEmB 4. =Rl et RS AR EARHE L EME 22 5 B, PAREACHT B4R IEA Y
fiiT, EHXHE S mM BB ROR RMILMILEC 5 AR Ja, Al AL {E 22 7% K
TR BRI 0 (R 4. 182), PhACE-PHTIS I I Tl B 5 A% (R VR AR RMEL X TR A, FEAC AT BARGAE 2
FIEATER, W2 PSM BLRLGR T B MR, ILRCSS R A TR

4.5.2. T BEEEFFIHLBHN
F538 5 PR UL 7 1515 206 QA BN Al THEL, BT A BEXT B BET 5 R Gt i 1~ 350 b B
& 15.68 71, br#tEiREl 2.85, FrxfRi p H/NT 0.001, #ERAAEEA B3 MR (p <0.001).

Table 5. Estimation of treatment effects
5. EBYREIT

LSS flitHE FrifER p 1H

treated 15.68 2.85 0.00

A BV 5 0T T B 7 VE R R 453 73 DU ICE: o 3%k 75 v VB RG22 5 & D AR 2 (A A S5 T 2
W 6.

LTG5 000 557 8 SRS e P e AR B 1) o PR R 8

(1) WIRGHRGAEFLRL : 73 7 A BEAER T-UCHRC G A R AH, A5 P35 73 32 T 15.68 43, brifhi 2.85,
p<0.001, Zit)=HEE:

() WIRBIPRGUE IR : $50yJ2 A SRR EVEF B0 A 2 9.32 7y (hrifEiRE 1.97), p <
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Table 6. Estimation of treatment effects for final total mathematics scores

= 6. BIREF S ASA MR AT
b BN fliiHE PR p i

treated 9.316667 1.970381 0.00

4.5.3. IEHIEFEMB ST EAER
7 7 Frid AR T (Intercept) /& 41X final exam. treated #R A2 )15 J T 25 HH AC SR (B B oK B 540
34.615 4. MLERFEIL G brit A2 R 2 (p = 0.00), AT B R = L.

Table 7. Interaction model results

7. XNIERGER

term estimate std.error statistic p.value
(Intercept) 34.615 1.218 28.40 0.00
final exam 0.66 0.017 37.79 0.00
treated 5.037 0.652 29.59 0.00

U1 2 U RN G J2 L0 1 R AR R AR N 2 e R [RUE o b (LR 7), TR CLn A N SRR RT3
Bk 70 J2 4 treated 2EUE 5.037, p<0.001, BIXT[Rl— @25 805 SR U7 E IR S0F b — e 2 4
5.04 F3o SEALEIENE R BN A b A BB RIPRG RN, IX AR A X B, B

(1) ZRWEEFEITVERN: A PEFE G s a2 A8 (0 Fh R AR S S e, IRAEAERE . It e
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A AR R SRR R M A I, D B R GR T

R B UL, AR ATV B8 T v e I A Y 5 4 ) R SR AR R AL TR, AF AT B A R A RS AL
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X G TR A IR A RS R . B RUE S R AL 0.66, p < 0.001, EBANZEEEAIT) I AR Bl
ST E RN R, IRk H2. H3.
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(1) 1€ B PEFr bt sRGTAR A 2 LA, BT R AR BN A2 3.627, p < 0.001, 7 AN ER M i 45
AR Hnrn, ROEAE B HEP AN IR HO ST, A BEF] B BEFE ST A R R, AL
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