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Abstract

The traditional mechanical design course teaching is centered on the teacher’s instruction, which
leads to an imbalance in students’ ability structure. This is manifested in not only a weak grasp of
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basic knowledge but also shortcomings in higher-order abilities such as qualitative analysis and
design thinking, accompanied by a polarization in academic performance. To accurately identify the
weak links in teaching, this paper takes the grades of the mechanical design course as a case study
and quantitatively analyzes the score distribution and score rates of seven types of questions, in-
cluding multiple-choice, fill-in-the-blank, short-answer, and calculation. Students perform well in
the calculation of standard parts such as bolts and bearings, but the failure rates of fill-in-the-blank
and short-answer questions are relatively high, reflecting that traditional teaching is stronger than
quantitative calculation but weaker than qualitative analysis. Based on the analysis of the perfor-
mance of the mechanical design course, this paper explores the optimization path of mechanical
teaching design centered on the development of students’ abilities, and proposes a new teaching
design model based on the teaching concept of stratified teaching and project-driven, integrating
virtual simulation technology and optimizing the process of the comprehensive evaluation system.
The research results can provide objective data-based support for the teaching design of mechani-
cal design courses, and have significant reference value for promoting the transformation of courses
from teachers’ lectures to students’ abilities and enhancing students’ comprehensive engineering
literacy.

Keywords

Mechanical Design, Teaching Design, Course Teaching, Grade Distribution, Optimization Path

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|

U TR TR VA% o BR AR, R B IE— e AR SR AR AN T 24 A 3 LR A
TARBREE, SEAs . AR IR RSO I, DURHUM R ST RIS 5k #5E, M2 Hir
FETHR AN 5 T B R A BT S RE 1 S B SEBERIR[1]. ERZAEE RS UM E
P T AR UL RGE P MU (RS2 88 759, s IR HERLYE, EPBORTERE, Rt Ml sh ik EA
HAYURIORE S, A A SR, AU SRR (0 SE BV SESR 2] SR, FEA% G2 AU UH O 2
ERGUN, FAEEAMETAREN SEEE, xR, TRiEEE o Irae DlgA L,
FHENREAMEATER, LG TRRFFAAAEREM, W2 ARSI KRR MG, moss
PR Z QS R3] A RS AE W B T BTSSR, R SR BEEAT A S X AR, e
MFRAE IR B E SRR, COBONIRTI NS T IR R A i i 5 N A 8 97 B S i 17

AT, HUBBOHHRRE A R TR R 2 A v S R R e P AR DB RE AT, AR, DA T
FERIINUMBL 3028 5 I R 4] —J7 T, AU T SRR ) S AL S e 42 5 BN
TR TS LB S5 m b B YR RE I thAT PR B 53—, AR SR A BT RE JI R PR 2>
e, FIRES S5 RGN AL . AT RRE AR, S MRS AN TR gL R 5t
KT 6, IS 2 B2 TS S R, QPRI 07, ISR LRGP SEEH A [5] -
N TIERRIEECE B bR, Berdot B T E Bt BeAJmAset. Pk Bit, e T E s, Tk
RS QU EINME AR, IR . T aUaE kiR IR SOV AE 0 LA 2 R [6]. R
WA G HE R R BRI, PASERR TRESRGIUAEERY, TFRAMKEZ RO, IR B iR 5 52
BRICREAAS &, LG M. ADNITIRE B PR T, RS R TRESE BRI 7] HURBLTHR

DOI: 10.12677/ae.2026.161090 654 HaidtE


https://doi.org/10.12677/ae.2026.161090
http://creativecommons.org/licenses/by/4.0/

(ZIVR

RN TRBE OGNS, mMinER SRR a. SRR IRk, MRS WA, AT
AN AR O TR BR8], e iRinitE, DL “iRIEAf, EIRTH” ONERE, BtLLHES
AN EFRHEZTT A, B “RE + BREEE + QU= + Pl be” M2 48H A9, [,
[E S22 A 22 ) AR R . SR 2P 28 J5 s05E, TN BT A B0t IR R
SAL[10]. VREZRE & 2B HE, R R B4R RE, @ar LA N O b S T IR, 58 B
BOHHCA AR ALK [11] o 8 Hlm WK, HUBETT Her T ARG 3 3 5 s e, SRR
PRHELHCEE B PEAL L I REAL A MFEAR[12]. H AT, AU 0 7 BRI AT 2 R 2 R 115,
STHE, KTER, HTERNRIR, WICHEHTREEABOHE RS A A e 8o St it 4.

ASCVUNUR BT RFE B KRBT RG], WER RS AT 13705 BIRSUIBEZ N, b
AN R AR YE 5 e 0 2 T T A SR B RFAIE . BFFER T, I HUMBCTH R ZA b, Rl— %k
FAPT RS RE G R BV, JCHGR IR ARSI 2 AR AR FE R RN IR A AL DL R SR e
PraE T, AAAEMIRAER. RN, $RR 7 ORGSR R ORI, BRI R e
iR, UTTH B0 B BRARTFNEAR P B, MEZ AR R, IR IR IR R . BT
JREI AT IR R, s e A I RR I RS AT, AR AU IR AR e s e it
s, MTIFETH AR A B . S ROR FOAHUR TR 2 SO HR B S, o i T2 A 45
HLERFEAEESENE.

2. BG4

PASE L 59 44 S AU THRAE Z s S a ], Goit 13 BAN R Y DA K S s S 6 G A e,
K LR, RS T W& BT a2 i, REhit R R REAESR. RAER
&0, T LR BN F 22 A AN AR GE FE M GE ) 2 R AR R 2257, OF BN R AR ki i B4R DURE P
WEFRER. ERRATRTTIH, EEER TS NBELGh 47.5%, EIHZSRREOAS Jof Lk 2] 25.4%, &
REE A SRS L] (11.9%) 1 2 4, RIS THUMBCHHRAE A PR RIR IR AR, 08
o ANEGE RS IZIEAFAE RN, SR ARG R LB T R At Rk &R o A2 TH SRS N D7
SERR T L R SR A 75 AL 43 BIA B 83,191 71.2%, 7 W K 2 B0 A o btk 3 R X B it
SRR IR RE LR , (EAL IS H B L% Ll (32 7170 Mt 20.3%, 15 30.5%) i T HoAth v S AR (R ke vt
5 10.2%. iR 18.6%), RWIEAZRATEBORI AU ERREE EBB b, #arA R e %
BHI M VHEITE . R N Bk NEL ik 71.2%, R F5 ANBLEBIAN 10.2%, 2 B2 A AR A 2
s BB YE SREEIATTIR B K P EOR DT HAF R A R R B AR T E ', (B
BOFR B, J7 R R E AT VR AT I RE A AN A, IR B A A AR VAN AL
BOFRFEFIR ST A 2 o RS AT S, FUIRESCTH IR A IR 1A e Bt Sae ), (AfER
RlRR AR L SR A PERITR RN 5 T A AE AR, ARRAUMR T 2 BT BOZAE SR AL 012 5 B 1 2
fifi b, nsEx v EE . 7 RIIESE AR R RN AR IR E IR 5, BiR AR SN ATRE S . AR
M RAG G OL AT, AT CUR BN BT B Bt A A, e, SRRt S, RRTHSE S ) R AL
s SOBREEART RIS . SEOCIZET . A AN R A WA, SRR AR E AT, R
AU AR B AR IR FEAS , INASSIRA TG RN LR R U IRECN R %, B AR IR AL,
DRI BAKRE, PSSRV 1) RS R ROR,  BEORFUTIT AR # A kit T8k
SR 5N FN AT 70

A R B, DB 1~7 AR N Tk e SRR A BT RL kEn . fE
S BRI, THEARIA RS RGO, W 2 s, SRS, ASHURBTREE S I

DOI: 10.12677/ae.2026.161090 655 HHHRE


https://doi.org/10.12677/ae.2026.161090

(ZIVA

MRS R, R AT 2 A A A FIURAE B AR B RIRE ) 22 7 5 B a1

AN HH

TR R, AT R TR 5488052 1 0 Mt 15 0 R HGE B0 T 80%, REIAAEX REE
T RONEE R R, B TR RO R ). EEhi AR RACT T0%, RYIEA
FESERBFIIR I 2R 5 N 5 T RE T8 PR Bk BEAh, B8 7 AT 60%, R EAENUB T IRAE
FIFEA TR SRR LGS, XA R AR B ANIE IR N o 1973 28 45 BRI H 224 1l B0 ORI 3R I 2

BRI E BT AL RE
FEREATIR IR, R ILGE TIERTFR.
20 i e - +
* * * Fk Kk * * *
= | * kKK KK K K K K * Kk ok kKK K
= 15 HHRK *¥ *k * Ok ¥ K RE
i
&' * * oKk Rk kK
10 * * * * *ok -
)
) .
5, L L 1 L L .
0 10 20 30 40 50 60
¥y
18 * * *
16 ¢ * *
4*"5(14_ * % *
12 ¢ *  x o
X * * * * *
%10’ % * * * *
o 8t * * * *
i<i1:[ * * * % *
= Of * k% %
= 4+ * * ok * Ok ¥ *
2 * * * * dk * aoe*
0 - S ~ LS
0 10 20 30 40 50 60
Ea]
15 T T T T
M Bk kR doekk ok Rk Rk * Rk Rk Kk % ¥
% <X * * *** **** **
£10;* * . * ** * ]
R *k * *
R * *
%*
X 5 x
E *
0 1 L 1 ¥ L * 1
0 10 20 30 40 50 60
=)
15 T ¥ ¢ " *
* * kK K * * * * * *
*
s * ok kKo
%10—* ** * * R
mt *
= * .
NG 5f .
= * ok * ¥k
* *
0 1 L 1 L * 1
0 10 20 30 40 50 60
2L
T

R4
IN

15

BRI TSRS
a

15

Lz

Figure 1. The distribution of scores for different question types
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Figure 2. The scoring rates of different question types
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