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Abstract

In view of the requirements of complex engineering problem-solving ability under the background
of new engineering, this paper is based on the cloud teaching environment, deeply integrating the
structural advantages of BOPPPS and micro-projects, and constructing a closed-loop teaching pro-
cess that transforms abstract theory into specific practical tasks. The results show that the mode
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has a significant effect on shaping students’ comprehensive practical ability and thinking ability of
complex engineering problems, providing an empirical reference for the in-depth reform of similar
courses in the context of new engineering.
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135 H (Micro-Project){F A3 H 1k %% 3] (Project-Based Learning, PBL) F il 4 A4 ZEff, J& — b DA %E F 3.
NHAIBA S AT S %0, BERA A GIE S St R I BCET. S R SRR A T,
T E AR IR a2 2 AR R B2 2 o N R B D I AL s AR TR eIt B A, Tl H A S 2 4
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R UESE, 12 AR A SEPR N H B 5 7 AR B I A S W B Yt Re 7). BEE ZLE R BRI,
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2.2. BOPPPS ¥ ¥R

BOPPPS # #4520 45 /) B 45 5 A\ (Bridge-In) H ##(Objective). HIll(Pre-Assessment). 5524 >] (Par-
ticipatory Learning)+ Ji5 il (Post-Assessment)-5 & 45 (Summary) 7S AN A5 [9], TEEC—A B ARBIAA [ 458 BB
PR EGIE I 20 2 4 55 % . BOPPPS B AALE T RS it 2 21 ik ) 2 e, SN
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R MR AsER” , B &4t BOPPPS MM TN HIZC H., M iRENE R E8)77:0, BiEFP
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KT (WHURBE SR OHAR) RIERBCEAI T, EER T EE PR AN BSCE . SKIRA REH K
R EEBR =T . 2022 4£2 2025 4, REVFARYIIUTIRIER RAEZE RO 553755
EAAERER: —RERECENAER . MR, FAEE N R SCECE; RN R
PRT D IRIGAE, ToIREH B RGBT sREUHT S [ 13]. BExE BT & 5 924 5208 i 205 HUA) 2310 17 AL
i B BB SEAR SR T, 1AL 1 REILDT L DR AE S AT AL . M i s 5 Bl )Ry I
o, MR R RS I [14] [15]. BN 2 TR E, 40% UL RS EYORIREE “ iR a2
M REREAR” 5 1 HIE S0%ENAFAE “HEAEFE, KRITM R4 RIRHEEA .

i ERSCR, A CRUEEE 54 D EOR) #erBUIRAT B4 LT @ —2RERECH “A
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AR, (HIERT A RERCHLE MR EE: =R #BH S H SO AL 7 HOR 57710504,
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Table 1. Correspondence of logical architecture
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HEIHPL, R FERAMET RS MRS, kA m B N2, s e
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JZRFDNALE R JZ N =K, 8 — 2 B AR N — AN AN H 55 .

RIS, MAseWi 5 ia . EIEXFEIN, o PEREEIMITINRS, MEHRE. wmiE
SJAUHT A SRR N . MR TE R, R RN AR B E S AR o O 45 Foks 2= AR R o 2 o)
LM, PRALE R IR . FUREBEIE BT, WA [F) S G A SR A X V55 R A TR D B Bl
BANGHIR, TERL “REERCE” .

S HECIHT, REANFEMIIZL . KIEa FEFEEREUNASNHERSE ZimiH. %
A BT RS SR B B ML C R, JESER R RGN . =i AsE E s A e H & A%
AT R . HUFER, SFER “ERE + RIBER” Thae Rird ol P MZBUmELTE S, ik Rk
MR, TR LA I A

JEIETT, RS S ERE VP LS. OTH RS, RS E SRR IR 2T
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4. HFYRSIHIE

AT BOE LR TR R B 5 S TR (LR S O AR) 55 2024~2025

S AR S o I SN GO A AT IR SE 82 44, LRSI PE(B BE) R A BOPPPS 2 il H Uik,

Xt REPE(A PR AR SIS E @ 4 B A B2 21 5 2 W TR 14 1, 22 BR -5 B0m BB OR FF— 2,
PR DR X LU R 2 . BARVEA BLHE LA D5 T

DOI: 10.12677/ae.2026.161248 1830 HEHRE


https://doi.org/10.12677/ae.2026.161248

4.1. HFEHREZ IR FE T
TEHF RS 1, M7 ATebs S T, W3k 2, B ¥ E e cEfair LYW EE ST
A BE.

Table 2. Comparison of learning outcomes and behavior data

® 2. FIMREITABIEIL

I e e =S

I8 AR FR I S (47) 80.6 71.8 111.8
I H T8 EE (%) 92.0 68.0 126.0

B I LB (KN 23.5 9.1 1 158.2%
TELLH BB & BRI N) 15.2 4.9 1210%
HafR AL B (RN 32.6 10.8 1202%
TELNE S 5%(%) 81.3 28.4 152.9%
IR (AR ERE) 4.35 3.18 11.17
HO I 5 B AER (IR ) 12.2 3.7 1229%

MNE TATEVE ], B, B UERIIRERINAIMEN 83.6 70, B A BEIR R 11.8%. £ Wil HAESS
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FHIEMR@E=0.78,p<0.01), WS 55T W EEREE T 28R

4.2. W B RE S8R
2R S SRR AR A SR S AN S P ZRIR B =AM R SO E . WEE 3 (RO E BT S R Be AR S
H)o

Table 3. Micro-project tasks and phased task settings
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Table 4. Comparison of cloud micro-project dimension scores (full score: 5 points)

4. SIBHETFIEEEGHEST A 5 57)
S B (B BE) XRIE(A FE)

R RTPTS ER7Y =4
Difie 56 B 458 3.42 +1.16
WA 4.47 3.50 +0.97
AL 422 3.06 +1.16
B 431 3.15 +1.16
1 BA P E 3.23 451 -1.28

MEGERTTUUE Y, SEIGHEA AL “ UME SA0ET” 4EfE iR i 2, X 5 BOPPPS Kixlrh “2 5425”7
RIS RET REGHIREDIASG: =oF 6 EEEIE RS RPN SORr 100 H SR BRI, i
B RE ST T B B RREN . HI AR, ZUH BEAA BN R, 1S SR IR AE
g AN R HEIE, B PMES SR 5 I R AR

4.3. BOPPPS A S5 ZWIM B LSS HF IS5 E A
R =7 6 15 G EHRC R A A T iR ST R, M S AT N B S R IR AR A R A
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Table 5. Correlation coefficient between learning behavior and achievement (n = 85)

F 5. FITASREMBX R (n=15)

34T R LEFS L8 BEMKFE(p) YA
4%fi§i§z§zzi 0.78 <0.01 fEEAH K
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m%giﬂggﬁ 0.68 <0.01 MR 2 ) &
R 0.74 <001 SERRRERIY 2
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M BOPPPS #A5 A= fil H 45 500 M, I i) IR RN 32 BARTUAE =T Th . 5, ARy
A PRAE E R LR MEANIE SN, BOPPPS i N5 H AR T CRAE 2 AR B AR 35 R3C, 170 AT i 7 22 57
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