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Reform and Practice of Embedded System Courses Focused on Practical Ability
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[Abstract] To meet the demand for interdisciplinary engineering professionals in the embedded systems industry,
this study adopts the outcome—based education (OBE) philosophy and develops three—dimensional course
objectives encompassing knowledge, skills, and professional competencies, based on industry job requirements
and students’ progressive learning needs. A three—stage, progressive STM32 practice—oriented teaching system
is established, with the course content restructured around on—chip peripherals, external functional modules,
and comprehensive engineering practice. An immersive “learning by doing” approach is implemented, together
with a diversified assessment mechanism integrating formative and summative evaluation, to strengthen students’
hardware - software co—design and engineering practice capabilities. Teaching practice demonstrates that the
reform has effectively improved students’ practical skills, achievements in science and technology competitions,
and the quality of graduation projects. It has also promoted the development of course resources and teaching
research outcomes, achieving effective alignment between course instruction and industry job requirements.
[Key words] Embedded systems; STM32; Outcome—Based Education; practical teaching; application—oriented

talent cultivation

55

R R P A R, ATl SRE KR,
R TRAET AA RS S5 TR Z A T G H 2
2o H201THEHE 5 38 LRHE R KR, 40 TR L Frs:
P BOET R o TR A AR IR R RS L S
PR AL A B, DR T R R SRR R A TR
Hfdidr. 20254, BEISBLEN R (S TIRASb “ N TR Re+” T
HEE LY, A TR EES TREEREmE . ST,
BN, S48, SR TN TN LR E S
HIEHFR,

MARRGERBETE L TR, BshEL M mZ.00 e,

T I

CLA R LA E B A, Al B AR BT 5 AT R, B RUR Y
KB RGUEA TRENE, R IR A EMA LRI I B 2
HEREY . BEAE R AT M 2 AN T R B AR
JSEF, AT A A (B AR A Bih R s (0 e o S Bk R 48
SRR A AR T R R

ULAESR, [ YR G HOE 0 R AR o TR AR R AL
N B S R A A" P Em A 510 H R
LR R B R AR I B AT AEAE 5 5] R SR bR
A BAR L BRI R IRA R LSS H R IR A8 4
i)

B EIRA R, ASCLASER BE J1 3 97 %0, S5 A N U

100 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Modern Education Forum

MR FICE
FoLOF 7 HeRA 1.0€2026 F
YERM . W FIS ISSND: 2630-5178 / (FFETIS): 380GLO19

IR AR B8 7R AN Al B A7 75 R, RS2 ST BUR . SRR
HUAR AR FeA SO 25 A DA DU AN 5 T T FE B, IR KT
STM32F &5 M =i it i SR B AR R, DRI 42 (1 TR S
BRAE ), SR BERAE A 5 SRAS AT

1 HEBAXFEIIRR

OBE DL 27 A4 U 27 21 7 O 0, DX T A% GE BLURFE A
B BN ER R RER A HCE, TR0V T E N TREEE SR
M RIS OBEREAE B I Be i L, Je I 2 AL iR REJT
RIR =Y TR AR, ORI AR R R B s S
W

L. LR 2 5 BRI 22 e AR s

L1 TR R G — AL L

RN R GE B A F R A KB 7 2B, — & D I BBl R
R, JE IR 58 R E HO B AT S5, RGEA TR o

B [
Gk FR AR M LR R R S e R
Linux/RTOS/ Android/HarmonyOS
: R
B L 04 517
L) \MH WA U3 R o i _’IM

ROM A P 3% GPIO

- RAM | Wi [ES
i [T ERE [ OSPI

sEl 3 | iHE RS | ADC

CAN MMU UsB

pulEti ]

Fl AR RGHK

BB LR, RN SR R G DU EE R /N RGN O, D
o RAE . BORAEME . B AL 5055 41 [ T R A A e B o
fith, RGN A& TEW R E RN . B, ARG
SIRLEAE A AL B . TR B R G, B T ) 11 s gk
%K.

L. L 2R N R DL AE S 7 3R

PL U N7 ok i 2 E 5O AR IR &-F 6 111
BB, LI Z A R AT HISTM32HE 56 A7, o FLHH 35 S5 AT
KRFAT 0T . 5 RREA, IR A KA F W K= SR, )
REAEH A BB SRR, KRG, RIGIE LB
PREETICE K (N

HH G 7 5 30 2 s Ml 2 B4R HF LK L MCUBR A J2 12C S
PI. CAN. UARTZEIB{542 1, BRSTMI2ZE A 2% f7Keil . PCBIX
TR, BN BB R T  R R A 3 B
[E B, 3 BB SR R REEEIE B SOR S i R0 25 B B
YERE ST, FERUMTE ) T2 B4 SR im0l H SR

L. 1. 3N A ) K B 45

BN A ST SR A IG -rdh  BESE 4, T IRD 55 S
Bl AR R 5 H ST AR 7T . W2 B BTR,
A7l B R AR BER BR 42y RN SRRl — 5 LB AL — STM32
B HL— ARM+Linux, B2 7R 40 NERAE BL A8 )1 35 7R 10 Lol iR
PR R

e A HE 0 IRAS B 2R

B AT EERY . | sTM32 9 )
B P SLEHL L ARM-+Linux
Y y E v
e
?hlcii ! .',_[.L;t ARMISi
it \ ‘I':H])L;;Ji o LT LIS o BAE o A Linux
HEH. BT R 7| st ARG
L2 5CAD 7
LR II

E2 AN NBE S R B 2k
EH 1277 L, STM327E BN ) ik g ol B 7K )R N RIPEA,
B2 A5 LE AL T RNR BRI 590, 2 2B S ARMHL i nux
B R I IR . ARFESTM32 - &, 22 2] H Al IR N EIRARM
AEFRLZF IR A1 FE Th REASTH B 5 R R O JEAR, SIS
BRHLIT R IR N N R A LA T B TR EE JIBRIE, a4k
RN L inux AR 2E ST MR .
L. 29 5] R
LEE R EIR = UK, WER B AR, TREAE HAR. 454
% B b= 7 TH R AR S o) R, AR B IR LR .
F1 AR ) R

bt SR
1. BRI N RGURICHER, 48 STM32 BRI GPIO. HiM, EmFas. ADCEE N
b AMEE A

REEE | 2 RO, ARMESE. BHSARBTE I b
3. SR R T (T R H RIS, T AR AT S0
TR
| BT STWB2 BRI POB 13 SRR, S AR
e

BHER | 2 AOSIEANG, 2O TR B AR, S N RS
3. G ERHEE SRR S, ST R A N AT
T BB TPR STREHURET, A TR E 4 MR R )

| e TR, SR, 5 H RS

BT | om0 e 45 2 2R, JUATIDA B 5 G300 LB, 28

R BRI TR

2 EM=MEHFATEHFER

R (AR RR ) WEEE AR STl 2R
AR LG R 1B IR A 70 0 45 0, K IRAR A (RN
KRG ARRGRIT2) 1 BRAXRFET3) =
I 13 SRR, 43 AR R R b B A1 Rl Th R AR e AN
LG TRESEER =AM B, TERUHT G . BRIRONIR 1 ST %
5.

2.1 STM32 7 L 4h e ki

CGRANARGRT 1) TR T4, 24820t A0 R
#HCIE T AR B EE R TH A MLER A, PRAE = P STM32 N 4%
BEKY REAREEAE . AEAERS S TR R BAME A, B RISk
GPIO. Hbr. 0. ER A FADCEMRRME 5K .

SR EFELED, MR EE . BRI, B EE . TR

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 101



Modern Education Forum

MK AFITIT
FoLOF 7 HeRA 1.0€2026 F
YERM . W FIS ISSND: 2630-5178 / (FFETIS): 380GLO19

o ikt E, PUMES L R S R I EE A 2 B AU R AR AR .
RBLR 2R F E BT IEHIESTMI205 /N REEAR, 58 R B s il g
Y AL A ThRE, 1B B SR B PR TR 5 A LR T
RAEH1S TRENE RN,

2. 2R NI RS R

CGIRAR R W TT2) T 550, JL48%4 0T, 75 7 4k
WA ERABERE T RS RSB, RERE
STM32CubeMX. f£ A HIE R4 . T2CHISPIIEAik 2% LA 5Lk
WE. BAES BBRES B KFreeRTOSSE 4

A3 DS18B20. DHT11. MPU6050. W25Q128. ESP8266.
Ak ML OLED . 844 Sk S BT e st ik, B4R i K48 L 1240
WE, BB R G REBIE O R SIS % IR LA
AN T BTSN R L I 5 RO R R S R e, o T
HVEN BREFI BT S VR0 25 28 RS HUAE il 5 T

2.3 STM32/) T 25k

CIRANRRG W3 FFET 286271, JL3222, T A LT
WITTESE . Hl it Mal B ee R & T K, Huki 2 S
H. AN TGS . RAEERS TRAFEES.

TRAZ 5] NOpenMVANK23055 & BE ML U AL HR, HF RE B € R 7)) L %6
BRRTI H AR PSR KON E I . TELE
HWHY, FAETEREALRIRAA . AL RS 5 SO
BRAZHRRN MR SR SO S S, TR BRIk 2/ N EFI B B)
BYONEERG . WAARRASEYRR . DB R A &
MG, GEEEFEN RGBT TR EK ST E 5
L3 AR
3 X5 LT MHLH GIHT

3R “frh " HeEE

RIE N =M S R R R, BRI B A
WERAN XL =, SRR IR 55000 B L g, 5
Wi IR H BEE) . AOh . SRR SERITTR R

WRAET, ZUMRA T SIAT S, 515 2% A S 4R T i 2 A 2
BB AR, BT ET X 2o M S AT R, S e A R S
BRFmES RS R, ZUTKEE SIS )5, &
FESLI = TR BT e T A S5 ThRe g o £2A T H R A3
NANHIETE R, B 3G R AR & AR REHIR
SRS, STt T2 RE 1 5 B A ME = TR

3. 22 T FE LR R

0 DUBASR 283000 B — 3 U7 o, AT i %
KEEMFEIL S HE0%HI A FEVPNMA R, B H A 2R TR
B he

T B 25 % DABLEAL SE I T H Dy, i@ id Iz Ve % 56
AR DH SRR, WA Re ). A SR
FG M AR B AR IR, 55 VPN JL S A | il R AR LA (]
UNIYES

LV RAUE IR, RA “IIH SR, DH &R, R
RS M A MR AT BRI RS &

GG, VS Vot G, HEB R R TR BURTIREA
[e] 225 i)

I AR R R R ST E SR, SR B R,
BB BN B LI S 22 AR IR A R G TT K BE ST A LA R T
Rk FL S B BT R TR AR T T .

4 HFWELERRST

ST EIRR 5 e B, DR 7. L
R4 E iz 0, TR S LRI E R IR AT M B
B, N 85955 AR SO B 2 3 R

4. 1R SR R R P K

WRIESr Z iSRRI GG, 24 2 5 %05
FERHLAH AR B B 36, FAEAE R E R
THIFFE REERRE R EREGRE. PLENFERETD
IRAE —4E 18T, —AFAL 13T, A BUM IR BT T A
Uil o e A T, S AR R A [ SRR AR BT A I ZRa - RITE 12
T 48 2030 H 305, ARHIL T 2% A QI S B AN R R R R e 111
FRE4R T

4. 28V B B AR o R AR T

SE35 140 2 SEERAR R AEBN RN 0 ) Hl 5 B AR
Fho ARG ER B, Plas A PLasilo. e/
SEERAE BRI TT IR, B PR R R B SN DY AT S
ANHHLIANSFEARGEE R & RALEREERNITEH,
MV BT S 5 R A B 95%, H G T MEE R RS,
IS SRR, 7RI T AR TR R TE R T L
B STHU R Ge B 5T T RE T I SR LI SR T

4. SRFEZ - R R BUR F2 0

IR BN SN RN A FE 7 T R E T e 5 SR X
FAr P BE W EAE R E ANTE 6T, KR I E 4
T, 9% 5 STM32% TR 13, IFIK G A b JT R 7 i & 20ht i
W [FIN, #E @2 EURTEAE =46 BEUR B, R a5 BOE IR T
fRIR B FRFP RS . SRR R T H S, T iR . Bkt
52 ERED RSN R B WK R, N0 B SE B e R At
S AL IR B

5 Z&iE

AR SR T OBERE &, T ] MR N 2 M A T5 3K, 4 3 = vt
BERL BB R, FHRIP SR B RS B, G RGE
TARGURTE R IR AT L TR 35 R T AN SE B e i 554
e R o % S AR B, R BE AL VAR TR M U RS B 2 4R
AR RS I R AL T, (R NA RE 77 570 75 KA 2
o RABBFREMNTIH AR SHRNA, ISR EANE,
AR

(HE&mH]

202457 v9)| A4 AA S AL A AL S biRAR (R AL RS B
B ) HF R E AR E AR B (251103879053129; 2511038
79060950),20205F /L Vi JE S Be 37 AR L 5 5% %A B (210220
051),20254F /oLy I 38 57 IR AR 2878 3R A2.(210226012)

102 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Modern Education Forum

MR FICE
FoLOF 7 HeRA 1.0€2026 F
YERM . W FIS ISSND: 2630-5178 / (FFETIS): 380GLO19

(5% k]

[(LIFFALFKEF VL EFRE TREFTRAN TR
WA LI T3k Frfz BAL#E,2025(11):88-94.

[2]R & 4 KW A, Inbe & B Fn 2% 3 TR £ 50
& M A & 0] E % TR F A R.2017(01):1-9.

Bl EEHIAREN ARSI GETRATH
%,2017(3):1-6.

AIERB. (A TRENLH “ATE® ATHNEL) #
BEZ AT RWEREHE & LA RLILAE A L,2026
(1):79-84.

(51ne, A 2E N FH.ETHIAELW “GARXZH %
7 RE K E A HI). L5 FE AR 5 E X,202544(6):162-
166.

(61 &, T 4% B 0.1 138 8 A 4 R H AR A
TAEGSERAFFEXILLEEA R %,2025,44(1):85-90.

VIZ®FE L THANLTFEENIALRAFRZR
W15 % 75 5 4 %,2024,43(10):197-202.

(81Xt thbesr, 2. e W A ERF M R PR LK

HEREDLEREF R 5K K,2024,43(12):146-149.

O 5% 22 P4 S NAAIHFEZATLRRER
EERRULEREF R 5K K,2025,44(03):147-152.

[10IFR B 47,8047 A T4 eI ik A& b “2 4 47 72
Bha AL FERE R AT R0 RS S5 B R T 5,2025,
(3):255—264.

[I1IBRH. RS EXTRAH AR L #F L
B B2 A S L] 80 H0 A b 2 s B R 5 52 #,2025,8(19):105-108.

[1205K # 1, s e 4e, 7K 61 %, 2 . 2L T PBLAY S N NALRH 22
B H R R J]. 525 = 8 % 5 ) %,2026,45(4):21 9—226+264.

(1317 /NBE, B 3, B B 5, 26 T 1] % 4 A a8 Ut 44 52 )1
HFERE W LI E® EH K 5K %,2025,44(7):125—
130+143.

(1415 A . “UANR AR BREREMHRE L BRAF
[0 2 F H ¥ 0 42,2026,(2):140—143.

EE B

FALE(1981—-), 8 ik, @ ) GBI AT R T SR SR,
IR T MEL W AR ST,

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 103



