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Abstract

Aiming at the prominent problems in computer-related majors, such as isolated courses, disconnec-
tion between theory and practice, and insufficient cultivation of hardware practical ability, this paper
takes the comprehensive innovative practice of computer hardware system as the carrier, and con-
structs a project-based teaching system of curriculum group with the architecture of “Three Layers &
Three Collaborations”. It deeply integrates three core courses: C/C++ Programming, Discrete Struc-
ture, and Computer Organization Principles. Progressive project training is carried out around four
core hardware modules: data representation, arithmetic unit, memory, and instruction system & CPU.
Taking Cache address mapping as a typical teaching case, a mixed teaching mode of “theoretical ex-
planation + case analysis + group discussion + practical verification” is adopted, with ideological and
political elements integrated organically, and a process-oriented multivariate evaluation mechanism
is established. Practice shows that this model effectively breaks down course barriers, significantly
improves students’ abilities in software and hardware collaborative design, logical thinking and engi-
neering innovation. Students’ competition achievements, curriculum satisfaction and teaching quality
have been continuously improved. It can provide a reproducible and popularized reform paradigm
for the construction of project-based curriculum groups of computer majors in the background of
emerging engineering education.

Keywords

Project-Based Curriculum, Three Layers and Three Collaborations, Teaching Reform, Ideological
and Political Education in Curriculum

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. 518

RO R R S AR RN, N TR AR SRR AR RSRE R P HOR KR,
HENAE 2 M BB 3 [ REAE O R it . — AL SRR A . I SRR N St B T RHe v 5 o AR i
HHEEFR IR 2.0, BMERN TG SCE, BACSEIRAN S RGUEYE, 10k B sL /R R E A0
IR LR AA (L] TR TS Tl A A SR 5 R B R . FT R URARBE 22 . 5k TR2 SRk
XHEPL R R BIHTREA1[2] [3]

FEEREH . CPU. 7l R G A AR RIE R, AT R iR R B, Rgtueit. TR sesl
S5WRIFREERIEANA . SR, AL G SRR RAE 28 B WE . SEE gy, PR —. B0
BN Z M, A DUENT B + 25 + BEME” BARGUAR, B8 TR AR R /1A AL
FEHHRT, BTH ARSI (PBL T, MRS URIE sl — AR R 2R & GUFT L ERAERY,
OSSR TR S $2TH N A 5 7R BUR I B AT

2. IRIMIRFAREN
2.1. EBAIMFFRIRR
TR H 32 S OO TR S B i A, I ANTRSR s DA TR e Y T B S S LA R

DOI: 10.12677/ae.2026.165889 540 HaidtE


https://doi.org/10.12677/ae.2026.165889
http://creativecommons.org/licenses/by/4.0/

E ST

F, I CPU Bt ARG E L TREARSS, KBS S SIR LR &, TR H iR
KRS HLEI[4].

Rl A AR AR RE S T DS LUR AR T A e, AERR P Biih . BE g . T SRONLA R B AR A
B EFAERERR: JIHZ/RT AT, BREDE R H R kb 5iH
PABGENE 9, e o @R LAty SR, Bt S PO sz AL, ELSZE R SR
Y5582 2% TRE IR LRE /11597 5]

T 16 T SEAUE R R A% O PR Y s PR AR I H AR Mok, FRmE R b SCBRIA T g . BORE 1
Jli T A5 ) R Y, R TR B IRAR R S . — R R H SRR A R R ENLR S
BRGWNA TR F b, W RGOS, BFRHRSCI TR, SHE e EiEa, —#Fit
[l S AL R G NRE B LR 5 B AREE6] [7]. SR, &SRB BeA KRG 2 B 58
—, R EDSL, REFPRE. BECS . PENLE R R, R R AL SRS, R
HELAEE L “ PR gmis + B + BEOFSCEL” 19—l =, BOR YRR, X Cache. Huiikmk
G BHEAE. BATUKESM S S IKBR TS PPT, St vllfb. WIERAE. FIORIEMSSBIAY, FfR
HERER S A NBUK[8]s 5=, SCEIAIHES, SLIRZONIIETE. JEostE, S A S TR S LR
HRTIH, 2AENTRN. RGEKAET). QUi R IR A L0 I, PP TR, DUIR
FUONE, XML E TR, FBUME. FEAR RS G EERE Ty ST, AR R BRI,
b S e, TRCHE., BB E. B &R E R[10].

22. BIREBEX

AR FENBACEQSHT 5 N A RE 15T AN EZ R, e AR 5 Se i o

(1) #OFSEERE L FE R H A BE A A= TR O RO AR, M s IR . i, —
AT H A URAERE, ST TERFE I HAL R R, TR H Bt b A e semti b F) L 1PAR R bl R ) “ =
JE=7 B, SRR TR SR U RN H SRR A B IR R S SEt R AR, N RS R A A T
RARE /2Pl = R NI TR 1 e v

(2) NAEFRE L T2 RN B S 5 TR SCERE ) LUBEPE R H v 4k, T Fgife . 248
ML, BRI (R RREE A2, BN R A A e B LR G EE . DA Cache Mk S5 TRE S )
Wik, #RIAERH M. B RBE . AR 5 I BAEMERE D, 5597 365 B 5K 54T L
BT NDR TSR TN i et e s A RS D AN 9 A

3. R EH RGLRA QIFSCRRIN BV iRIER

B ER A, SRR RIS 1T AL A RS LR & QR e e il H AAPRAERE, 12000 H LARAL T
BN LNH TR AA B RS A 20, A (CIC++EF ) (BSHEEE) RN R =17
WAt sCERFE I, DL SRR E R QDR LN 26, A BHERFEAZR & AR, BRI
RIZHERAR, IR IE R SRR, $RR I LB ATH LR G 0 B0 o8 B AR 2R & 605
SKEIH X7, WHAREZSidE, REHCAD RS, WE TR T “=R=0" )RR H (K
AR, BRI RN A R P B AR AT e

URARZHAZ O30T H A BN B 42 1 .

3.1 RIEEWEA
BATH RGEHH . 2B H AT IH =24 70T E A S R 56 Bt SRR 1R A 0 B 1

DOI: 10.12677/ae.2026.165889 541 HHHRE


https://doi.org/10.12677/ae.2026.165889

E ST

Table 1. Advanced teaching contents of project-based curriculum group
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Figure 1. Knowledge graph of the course group project
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Figure 2. Curriculum design philosophy
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Figure 3. Three synergies of the course group project
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