108

HHRIBAR SHE# H14%E H6l 202659:9H
Journal of Computer Technology and Education Vol. 14 No.6 September 2026

E T HIENHBRANRIERGIRIE
HFHESER

KL " WK BAE MRt
KA T (5 B A TR, K 301636

B OB A EErm AR ERRREATERN BB, WA B 3 RORAE B IR L, A SR H DA
[ RT-Thread #:1E RGHMRE ST 4, L STM32F407 B Re/NE NG —3k, i “TiH IRsh+BEGEL S —14k1k
BT R B EAHFE N BRI | 92« T E R AT -HR - M EIR AU BOR R O BIEAR” RAR,
G RIRE . LIERAM. FAUME =2 B EL, LIl “frb2e. 2hE7 o 2R smlRIRIr: o 5L
DRI B R HRPEY 6.57% P& % 0%, 70-79 3B LhH 24.59% 2T & 47.87%, & gt B ii; 2
A 2ER eI S S SEIl B AT FF RO e E SR A L R IR T S R RSS2 1248 20E oAk
AR BRI ESMERBIG —, NRARIRER A b oGE 5 IR B BRI T B E R 5% .

g WARERIERYS, RT-Thread, W HIKZ), R

Teaching Reform and Practice of Embedded Operating System
Course Based on Project-Driven Approach*

Zhanghong Hao Nan Zhang Caixi Luo Nannan Chong

School of Information and Intelligence Engineering, Tianjin Renai College, Tianjin, 301636, China
zhhao@tjrac.edu.cn

Abstract—In response to the prominent problems existing in the current embedded operating system curriculum, such
as path dependence, fragmented content, disconnection between software and hardware, and superficial integration of
ideological and political elements, this paper proposes to replace foreign operating system platforms with the domestic
RT-Thread operating system, and adopt the STM32F407 smart car as a unified experimental carrier. On this basis, an
integrated teaching framework of “project-driven + ideological and political integration” is constructed. Through
teaching content restructuring, progressive project design, and the implementation of a five-stage teaching flow that
includes project release, knowledge construction, collaborative exploration, achievement demonstration, and reflection
iteration, as well as the integration of three core ideological and political themes-serving the country through science and
technology, craftsmanship spirit, and teamwork spirit, this reform realizes the concept of “learning by doing and
thinking through learning” . One-semester teaching practice has validated the effectiveness of this reform. In the
experimental class, the failure rate dropped from 6.57% (in the comparison class) to 0%, and the proportion of students
scoring in the 70-79 mid-range rose from 24.59% to 47.87%, reflecting a markedly optimized grade distribution structure.
Student engagement in discipline competitions expanded by an order of magnitude, and the teaching reform case derived
from this course received the Special Prize at the National Teaching Case Solicitation of the Frontier Course Seminar
and Advanced Training Workshop on Artificial Intelligence in Higher Education, demonstrating strong replicability and
promotional value. It promotes the organic integration of knowledge instruction, ability cultivation, and value guidance,
and provides an operable reference for the localization reform and ideological and political construction of embedded
system-related courses.
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