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Abstract

This study explores teaching reform initiatives for the graduate course “Mathematical Statistics”
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from an interdisciplinary integration perspective, using Hebei University of Engineering as a case
study. Analysis of variance revealed significant differences in teaching effectiveness across disci-
plines: students from Materials Science and Engineering and Geological Resources and Geological
Engineering scored significantly higher than other majors. This indicates that practice-oriented or
data-intensive disciplines derive greater benefit from interdisciplinary case studies. However, stu-
dents’ perception of interdisciplinary teaching showed no significant difference across disciplines.
To investigate the influence of disciplinary characteristics on differentiated optimization needs,
Chi-square analysis revealed significantly higher demand for curriculum optimization among Min-
ing Engineering and Computer Science and Technology majors compared to the average level, while
Agricultural Engineering and Municipal Engineering demonstrated lower demand. This reveals a
positive correlation between the breadth of a discipline’s application scenarios and its demand for
curriculum optimization. Pearson correlation analysis was conducted to validate the multidimen-
sional synergistic effects of teaching outcomes. The results indicated that the correlation coeffi-
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cients among “broadening knowledge horizons”, “enhancing interdisciplinary academic capabili-
ties”, and “improving thesis quality” were all above 0.725, signifying significant positive synergistic
relationships among these three dimensions. Based on these findings, the study proposes improve-
ment measures, including tiered instructional strategies, differentiated case library development,
and a dynamic assessment mechanism.
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B gt R SR S ST I R B — TR, BRI, N, R H S
KA LA T B (1] RRBEEGHRIE T B bR A A B s FGe it -G R vE A ST i ok
AGUSHIT T BRI RE ST, T RERTH AR IR R FRAZ LS4 1o BEE BB A BRI R R, B
gitr N B RS B Be TRESESIIEY REANTE G, KBRS L ER 2], X
Fasons (K get) ARG TRrisbi:  mimd Hea i A g, BES5 Ser AR i B Seit A,
SR REFOR B GE T IEIT R B U BFT RE 0. FEEBEE NERDR “m S gt IRE ST
AR RS E, KR THE SRR FIRTIHIBRAR[3]: 32 KA N TR TOPSIS #i7, M3
SRR VE A AR IR RO S R A [4]; ORISR NAT X S AR MO SRR R S AR
FREALAFEA LN, NN BEFIE BOFOY . MBI S5 7 AT IR ANIR T, 3R R A
AR GRS AR RET B BE AN TTVA[S]: BRI B BB T SO A A SRR AR “ B GE EEIL
WHIAAAE BT, AR 2 SE AR SR, WIRIE BRI JEETiE SRS L 50y a8 T T xt
TR R HCE R EAT T RIF[6]; XIEESEANTE ARG, 5 R TARGE & DR SRS T
FHCABCEE I, R R AR A Ge v B AERE IR GRANEE TR 7] RN AR BT R SR A R
WM, NS FEEWE . FEEINEMEEE R A e T IRFE 2 PRI R Fr ik
F, WA FERATSU 8] LA AL, “BHRGIETRES)” AL, AR AR, X (KK
HEE) MEEARHHT T T[9]. ARSI LA TR RSO, Tt aiim, mdnEiHas
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2. BERR

A TSRS (G AR 2 E N EN 5, RS RE., TRIEE.
HLE I & 105 S AT B A8, SRR 300 43, [mI 287 43, ARGy 264 £, A RHAE 90% LA
b RUGHAE T, AL 66.29%, A E 33.71%, X T ARG AifE L BT — A NH
N124 N, WHFUAE TAERAAENEON 72 N, WHRUE =GR NN 68 N, R LA L
R LPR:

Table 1. Professional background information of respondents

®1L WHEEEFIERERR

fabr P kiR BRI B
G ES5lELE 56 21.21%
TARTHE 15 5.68%
MUK T2 19 7.2%
THENEE SHA 34 12.88%
Wk TH2 15 5.68%
i 23 (EE B AR 4 1.52%
ML 9 3.41%
£k PERAIR S T 2 T LR 8 3.03%
HERES T 20 7.58%
P R S P R 12 4.55%
WA TR 21 7.95%
KA LA 22 8.33%
flb K TR 10 3.79%
Aol T2 13 4.92%
MEEES T 6 2.27%
3. HiESHh

3.1 SEVERE

AT G280, T8 & BRI EEARERLE . SRS Z0ERE, MNEMkfEE
FWE RIS RANZE 2 Fias, AWK 3 ANTE X 264 453 3647 Tl&E, Cronbach’s a RECH
0.907, BZ=T 09 WR{E, RWEREEFRESMNEE—E0M, (s K.

Table 2. Table of Cronbach’s alpha reliability coefficients
52 2. Cronbach 15 &2 ¥i%

B BT A e MR o 230 Cronbach’s a %3
P 8 FR LT A 477 5K 0.791 0.885
P SRR AR AL RE ST (A0 3. 58) 0.811 0.871 0.907
ENvig i = 0.84 0.840
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FEJ5, ] KMO il Bartlett #3637 RSG5, MK 3 ATLUEH: KMO {84 0.747, AT 0.7~0.8
Z 18], RATFOEHEE A RIUE R

Table 3. Table of KMO and bartlett’s test of sphericity results
Fz 3. KMO 70 Bartlett #0238 45 R %

KMO i 0.747
Bartlett BRJE A5 bl (Ve i 509.010
df 3
p & 0.000

3.2. BEMMASEFMNTRAETLFENNERS RIS

R FUAS [F) Ml 2 A o) 15 27 LR A 2805 R DA N 22 7 J Font 25 2] R e, ARt 5 SR O 22 93 B
(ANOVA)IEATA I ELEE . ANOVA iEH T 2 AR &S ERIBMEZE AL, THYABE N/ RBE
T, BIAR R AR 1 S BURVE S, AT SOR A S H IR R AR R R . AR, W
J 15 AN EEA, IR BRI A MAME 2 5 .

Table 4. Table of analysis of variance results

4 AESIERE

BV A E bR HE ) SRR AR T ) R AR B AR T AR

= 5585 T (n = 56) 1.88 +£0.83 220 £0.77
+ARTHEN = 15) 1.73 £0.46 2.40 £0.91
HUAE TFE(n = 19) 1.42 +0.61 2.26 +0.56
THENEESHAR (N = 34) 1.74 +0.83 2.18 +0.94
Wk TH(n = 15) 2.07 +0.96 2.47+0.74
= [EE B LR (n = 4) 1.75+0.50 2.50 £ 0.58
WE T (n =9) 1.56 +0.53 2.00+0.71
e, AL BRI (n =8) 1.63+0.74 2.38+0.74
WEERLE 5 TR (n = 20) 1.55 +0.51 2.30 £ 0.66
i BEYR S5 R TR (n = 12) 2.17+0.83 242 £0.51
HHRE S TN =21) 1.52 +0.51 2.10+0.54
KR THE(n = 22) 1.50 + 0.60 2.09 +0.68
bk £ TFE(n = 10) 1.70 £ 0.67 2.20+0.42
ol TFE(n = 13) 1.77 £0.73 2.23+0.44
AR5 TN = 6) 2.67+1.51 2.50 +0.55

F 1.984 0.576

p 0.020* 0.883

M7 4 S5 R 050, BRI A BUFEREMOR FAAEREES, p (R 0.02, 12 AEx T 15 2 B
TIAREAS TR EZES, pfEN0.883.

DOI: 10.12677/ae.2025.1571300 892 HHHRE


https://doi.org/10.12677/ae.2025.1571300

EESEETE
HRRESTE +ATRE
2.67
RIVTE 188 TR
1.73

1.77

RKETTE N2 SRS SR
1.70 1.74
1.50 207
KFI T2 g TR
1.52 1.75
1.56
1.55 1.63
BRSPS TR 217 FrLSEEE T
RS E TR RIS
BRI E TR i, MRS, BRRSETRE

&
48

%\;

Figure 1. Radar chart of course effectiveness
El 1 REYREILE

ENESIN OIS P v e N 91 7 B L1 € T A0 =4 3 SY: 0 3 T i e N = 8

T 2208 B 27 B AR AR FEAE & LIk R T 8 25 22 5
33 ETFARENETZUFNHMATRERLTR

RS AR 2 A R R Ot 7ok, BRI R A RS (BRI PUAS 5 T, AR
FRRH RIS, RARIIER T80 2R SR O, TR I0 WS 5 30 SR AT 1) 25 72 2
VR O SR A DR B B Bk rp SRk b, A KRR, AW R IR AN IR TR B — 42K
i NV IEAN £ 73 KA R R B ML,

B2 5 A1, RBITE WG R H A SO TR EAS R b [ ok R % R
Modk R, Hop N 0014, FEEEESR.

FRAE P 2 SE R AT AR B N TR T, B TR, THENURLE SRR A2 A TR B w1 Tk
S, 155 60.0000F1 55.88%:; I Al TR TTBUTFE Tl ) 25 A kst ] AL I 7ok K T
SR, A LA 530 92.31%F1 88.89%:; [KIIth, 7EFEII AR T — D SR HH AT I E AL T R

34. BEMBFHR MR XBRMMR

NIGAERS A RHBCAAE “FIRALET” o “SEREES)” A R CIRE " =ANMEREI P RO, AR FER
B2 IR bR 2% 23 M (Pearson correlation), HAZCALIAE T REWS B AL IS IESAR T W LR PEAR OGO, R
R ARSI BUEE N1, 1], AEXHE T 1 34 R ) S Pl o

T T

H13 6 SRR, “RILE” 5 “SREET IR RECN 0725, “HMEMER” 5 “iRSCiE”
MIFHRAREON 0773, “ZEAREESH” 5 “WICHE" FMKRREIES] 0799, =4HAHHEE ST 05,

RS2 RHHEE R M =AY Z AR S IR R PR &R, AT S R 3 Frm .
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Table 5. Table of chi-square test statistics

F5 FHOMEGERE

Ll
i B0 ‘ iz . . s ¢0 o
BH g (B8 A BRI BN L W SHMRT SREIRLY SR I KR Holl Aol pp BT P
WE TR TR W TE I;'Q%“‘ T EREH 5T/ BiE Al T KE TR B
sefp) AR 31 5 10 13 6 1 3 6 7 5 8 5 6 4 4 114
s 17.113 0.250
Wil s 25 10 9 21 9 3 6 2 13 7 13 17 4 9 2 150
ey R 26 9 12 15 6 3 8 4 12 9 17 13 8 12 5 159
e 27.991 0.014"
WE wep 30 6 7 19 9 11 4 8 3 4 9 2 1 1 105
s Rk 44 13 17 24 12 4 9 6 11 10 18 13 8 10 5 204
Bl ep 12 2 2 10 3 0 0 2 9 2 3 9 2 8 1 g 200
Kk 49 11 16 31 13 3 7 7 19 7 18 18 6 11 4 220
HAh 16.534 0.282
kR 7 4 3 3 2 1 2 1 1 5 3 4 4 2 2 M
*p < 0.05, ”p < 0.01.
EESEBEIR 4 46.43%
AT 60.00%
IR 63.16%
HENRIZESEAR 44.12%
FTE o 40.00%
TL=EEeIE o 25100%) 75.00%
HHRIRE -k 88.89%
i, MRS, BRERZEIRE 50.00%
MERIFEETE 40.00% 60.00%
WERERSHERTRE 251007 75.00%
EERNEETE 19105% 80.95%
KFITE 401979 59.09%
FAWKLETIE o 20/00% 80.00%
I T2 -§765% 92.31%
HERSsTRE 6% 83.33%
0 10 20 30 40 50 60 70 80 90 100
Bath(%)
kigh M %
Figure 2. Cross-tabulation chart of academic major and classroom content needs
E 2.5 5 ERNEERZXHHE
Table 6. Table of Pearson correlation coefficients
% 6. B/REMEXSHTE
o TE AT A0 R AR i
Tt b RSIBBLIRL BEREABIR b m e
Yy He
Fh T8 R A 4 5 4,652 0.663 1 0.725™ 0.773™
5 R R 5L Re 4.699 0.638 0.725™ 1 0.799™
it R R 4.629 0.719 0.773™ 0.799™ 1
*p<0.01
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Figure 3. Visualization of Pearson correlation

[& 3. Person #855 AT {1 1L &

4. EREEW

AT TEARR S, RERT T (B TR AERENZEERCR . LlER 5 &R
fik, #7s 1 LAUR 45

1 #ERRCR BA L RE, R 5 TR R 25 TR S B3 st TRE
AL TR EABORE R E, AT KR TR PE 8K, BN Rl 2 A 52 05 17)
AN AT T 5 22 B R R AR A — RE 57

2. ANV 2R AR B S B /55K O5 T B 0 ARHIE, B CRE . tHENLRE SRRk 22
X TR B 7 R 2 e TP R, A TR T B AR M 2 A R A Y A B R SRAR T
PRI B, AR R R R A M E SRR R

3. WRRHUAMCRAE “RIRMEF”  “SORRES M “IRSCRUER T = ANYER Z [AF R R IE A S,
AL GEERRE BT 2 BARAH B R IX, IR B AR LR )30 98 & [RP R T AR BE 1 510 S &

P g i BLT Sk it -

L XM TFREHESRER, @D EIEEERNG: PRI KM TR Lol ih4h
R R R G SMRREE . MR IRSE R VR Tl SINE Z AR AT AT AR AT AR ,
THEE S RHIBEAAIH . REIHrEE, SRR R A R R e 7).

2. EERR S FoROT I, W FERBACER SR, RSO BRSO T TR THEAURL
SEREME AT R G A A L SAVE BRI IESE SEER AR, AR b AR S TR L L UK T B 1R T
AR, SEWRTHT B, WA I IS RDE I AR BT WA A VIREEE TR L R
FEAS ATl A A X PR P (1 B AR T SRR B

3. NRTPRIEEGEROR, BV ECAERL. QU NV SE TR IR F S, (ERIRER: BRSO
BRI, FISEHRiRHCE, RIRIE D AR R R, R E R R RSN RDE R R AL o),
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