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Abstract

The ability to solve complex engineering problems constitutes the core of cultivating new engineering
and new-quality talents. Traditional teaching models fall short in achieving students’ ability to solve
complex engineering problems and fostering their higher-order thinking. Through analyzing the
connotation of complex engineering problems and extracting the characteristics of complex engi-
neering problems in mechanical systems, a method of complexity degradation and decoupling was
put forward. On this basis, the capabilities that students should have in solving complex engineering
problems were analyzed. Based on the educational ideology of constructivism, the corresponding
relationships among the capabilities necessary for solving complex engineering problems, the char-
acteristics of complex engineering problems, and teaching strategies were established, and a multi-
dimensional research-oriented and challenge-based teaching approach was proposed. The effect of
this teaching strategy implemented in the mechanical design course at North China Electric Power
University indicates that it can significantly enhance students’ ability to solve complex engineering
problems.
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Figure 1. Classification of complex engineering problems
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Figure 2. Technical complexity of engineering problems

E 2. ITE@EFEAS 24

M2 AT BUE Y, BACHUIR G852 2% TTRE 1) B2 2k T OB I BRI 70 Al AT B, 4% B 35,
C 51 D KA P T KBRS O E T RARMERAN A KEEP I THEAR. X THARK S
fige, FTLASR AT E & B AR ) WBS U 1206 R 2% TRE 1) b iy B R BEAT IR AL 8, 23 2 o i
BRALRN Y AT B,
3.3. JERARE Ft PR

TR TEMNS, TEENNESEORE TEME, vATHES . TRERE. TEMR. THER
Th B, M THNE . ST BRI AT . XA THARZ 2 4, W
T LR R RGN, Frg kA2, CHRELSEEGE. WEYH. TEHNE. TEeHE
ST AERRBE S . WIS AT RS R 2 T T R SR T TR A TR SR A%, SFERT
FE I AR AR B 22 M mT DUEE WBS Tkt T8 41 1 5
4. BEZT 2O BRREENRARBERERE)

SR TR R RE I HEE T, K2R G SR P ESE RN T 207, B sese . TREIZR.
PRAE VTR BNV T o 300 S8 IR 1 2 A AU 2, 9 98 R I AT DA vy 2 A 52 2 TR Im) R At e i
H2, WS TN AABEFE T R nT DUE H SR 1 10 LU B8 3 78 35% 7245, R AR (S d i S B 15 48
SR TR ) B R R RE ST AN R, ROE IS YRR TE RS 7, 456 IRR BRI TT, SBEHEHR A
S 20 7 R
4.1. fRRERTIEOMELZNEE

BRI B TH ISR, M FdR 57 TR 0 850 PN SR PR A BT R 52 20 T Il R A e ME O P, T AR ISR
AR IR AR IR R e Re 70, AR A AR A R RE

(1) TAEHRRIEH R

S TR i) 5 TR AR Z R SRR RN, 7 Bl TR R B AN Wi B AN S A DA o, 31X

DOI: 10.12677/ces.2025.13121002 630 ClE e E= R


https://doi.org/10.12677/ces.2025.13121002

ksl 55

LR A A UL & TR SR I2 F g

(2) WK - b - fR e

TS A B H A d s R 2% TAR ), AR TR 2R & N E A s IR il /B Re 1), % B B4
RO JORIOC R FE TRl B Yk oy Hr 5 ol 1n) L) BE

(3) BB BYE s TREERRE /)

W 5 TAE ) R AT Hh AR AL 3, R PRI . GBS F AR 2 AR S 5 I e AR i T AR
)RR R0 R, XA AR RS TR ), RO RE R, ZREEAR, ZHARM
ENG S0k 1D

(4) A2 5H0n B4t pe

SR TRE S A, AMUFREERAR ERBIME T, BT RESHANGHIEAR, EHFELEE
HE TR, TREMNEA TRESCEArdE, Xl 75 E 24 B TR B 4ERIRE R B 4ERE /1.

(5) AL, hiARE NS RZEN

SR TAR IR K 2 ST AR 55 07, SRR T MM R GBI K, LRG3 TR R S
GEMERNE S, RS RE I TR WG,

4.2. ST RROIEM KR - ZTMRMERENEHFEN

TEAEG I N A B 370 a0, IR R E S ST SRS VR 52 3], SRR AR RN . 4R
M52 PR T SE B AR R, E AT B SR BT R 77 AR 2 R i ARk B HUH B AR, RS R T
T2 )RR R e DD IS IR AN A o IR B SRIE R 2 D4R R 7R, UL X L 50, 7EURFR U1
LR, SRR AR R TR N RE ). ERFEEA T, R AR, RER
REFR AR ORI, )RR AT Il R U R

[ca ][] |a]|cwu cs | | c6 SR TIZESE
7
/. B N g

Tiex | [mman-| [omse | [Teee| [4a. m| irn
WER | | SR | | STER | | Shaw | | Eghs | STLeoaR

e | | R | RMAEED

(2]

2] 1&8E

mE | | @E | [ =6 ST
we | | &x| | oF -

Figure 3. The relationship between teaching strategies, abilities and characteristics
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Figure 4. Teaching strategies for force analysis of belt drive
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