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Abstract

Embedded Technology and Applications is a pivotal course for engineering disciplines in application-oriented undergraduate
institutions, where its laboratory instruction plays a significant role in fostering students’ practical competencies and innovative
thinking. Nevertheless, conventional experimental teaching approaches exhibit critical limitations, including ineffective pre-class
preparation, monotonous experimental content, superficial comprehension, low classroom efficiency, diminished learner engagement,
and rigid assessment mechanisms. These constraints substantially hinder the cultivation of application-oriented professionals. To
address these challenges, this study proposes a systematic experimental teaching framework incorporating diversified strategies such
as task-driven pre-learning, hands-on replication experiments, extended post-class assignments, phased micro-tasks,project-based
curriculum design, multifaceted evaluation systems, and competition-driven incentives. This framework aims to holistically enhance
students’ practical skills and innovation capabilities. Empirical validation confirms that the proposed model not only markedly
elevates learning motivation but also strengthens operational proficiency and problem-solving abilities, thereby offering a pragmatic
pedagogical solution for embedded technology laboratory instruction in application-oriented undergraduate programs.

Keywords
application-oriented; embedded technology; experimental pedagogy; task-driven learning; project-based instruction

| ] 2= EE 2 > » A A, >
MABARBER “RAXBEARENA” LWHFEHEXH
o3 = ok
TR R
EERE, HE - =R S 653099
=
(FAXHEARE A ) AERAAHRRIAELES L TERAE, LEREHFBAF LG EREN S 6B LELA R
B, R, BRAEBERFHEXAEMIMRE, FRARE—, FARBREL, RELFIK, FIXBREAEF B H X
BRI, PERAT ERABATHEREE, A, AEH T - AGAN THHFEX, B3E5£XAT. L0
KEH, FREIKREES. HERKAMES, A XREBRH, BEXFTHAERUBF S0k, 2@RAF A0 F&
AL EIR, EREIELAN, BEARREZFRSGTFANFIRME, TWET AL TFRASPAAMBEES, AL
AR AR BNARBEAR EBHFRET I E TR E,

ES k|
BRAR, SAXEK; FHHF; H£45E; B XHF

[24TE] TUSRANESFESHSNETR 133
B “CIEAsIE. MBWn). ZRDE SIS N BEE RS AR R, AR AR TSR AR
BRAS (RARBASHA) 22" (ABHS. FASWMLRraly, LEESERENRER, BARK
WYZL210346) . AERHBEFRNSHRESTE (EF Rl ST TAEYE, HE22RIA VRSB E
LabVIEWHRBE A NV SR ARE) (| o RIBALE, SOVERERLE, DB
e 200160 ﬁ%ﬁw@@uﬁmi%“?m%@mﬂ&mﬁgmrm%
SKIFL, B A AR AL T TR . bRl
[EEFM] T8 (1986-) , B, PETFETIA, M sy RO R . BoME BRI AR
T, B, MERADEARSHAEHZ. FORRIFRRRAE DM T, A, T, s T %%

59



HEHFEUMELE - £08% - £ 128 - 2025 £ 06 A

W EAZ DR . RAREAR— T RAESR S AN
BRVERIERE SRR, I AP FRER I ISR, B TE
PN ZTECESENE, RBeE v, 20T FAERE)
FREDAISLERRE I IVEE IR

T HITR I RARSR, BT es, B
REJTRRZE K, WERR RN ZARRA, HEABoRB AR
WARITH . A TR LR TG, ST
ROk, Bt 7T B H T R ES—IE S
T EP AT R, B DR AL,
TRENANE”, BN L5 3168
CEBTREIAISEERRE ), SRR S R SE A A A B,
IR FFRAY S

2 fE G B L FF AR )@
2.1 MR AGF

WHESRIE 2, B — RS ERSINAEMES,
REFAAETASI e, FRAESE ST N AN S — i,
ANEHRIERA A ENARE R LI HIRE S S, HRRsE T
KT SRR B RITASHES, 2 T Segaimsede ©, min
P TERRER MBS, (XERRIZEAER:, RIBHE
B4, SREAREE A GEETRHTEE, AN5RTE FIRTR
th, BRI, R ERBERIIDITHR, FArEek
TR H gt IR s iy AP IR SE Rk el R R s 1y
S,
22 XWHRE—

RESYH 5 R AR AL B TP R S A, —
L SLI SR LB RIR, TER A AR R S R S i
BRMGE L BRI T A . ML Isfd gt , EE
HESIRIG R TR, B St 5B, 9
HITAFER SR AR AR E RGN s 4, LU
BRI, TSR E 5 AR et b, Hih
h T RIEE AR PR L AORTRNZS, R
NG B, A SLIe T FRrp e B SLIG N A S RIS H
FRVLRD, REEOE BRI — B s, S pie R
RIREAENEI Y, LB EERIE, N, &
ZLEOTE . ORI, S PR
AR AR S, RGN el E.
2.3 XMANREMEAR 6L, BWFHDRE

ST AR RS, K B ST R,
EANERR, RASR A ZEFRARIRA L HRIR, WS, A%
& ARERFRZESSR TR, FREERA AR
FRKATHES FAFIMRE, WEESLFR TR H TRy e,
AT ERNE BRI AR . A R PR,
RAEFEAREIF AN SAERE, 7Eeitfed, Rablii

60

(5EmERE, S8R ERITRBNEE, SE2hER
RO, BRIEIHESEE TIZREEIRNG, RAEE IFIRARsD
I E o
24 RESEARIHEAR

AR S R AR AR S b T AR b B B A R R R
BEERE—ENRERT,, FRBMRESAREUOT HRE
—ERIRARAY, (BRI R AR L i RS e
BT E R RIL SR Ses, REEMERAR S Ak
fit BRSO RBIhRE, AN N T, BRI ZHE
N%¥e
2.5 SLIE 34 B #TPE(R

IRFRENARRIE, BERETE, SRS HNAE, iF
N —, HeER BRI, SEEEe 5L TR E B
TILE R A ST F A . ESEBRIZRTR, b T B
REFHIFAS:, M2 FRIE RSN, e
FIRM MR, Rt SR TR — 2R A,
2.6 1%

S5 B R AR Rk, X TSR
T3 AGESELART T 58 B SR B Bk H rp — Al M MO R
(s b b A R R — sk seR, BEERHETER, R
FEAE NP SRIR N ek T, G TR C Aimd
T ZEEPARIEARI I TR, — o A AR
GRS ST, P R G LD S8 . R SERRS
PUSRAEATIRA, R BRI LIRE A, BRNE AL
IR, LG EEHIE. SERSHeRE R
PR I8, E R, ARSI A TR
KR AT  ERE S, (5P S th BIMESR RS, 224k
TESG R K B A IS AR N R H

3 LIWHF RN L

S P TRHRE N EZEANE Y, ST EFEBCER
H IR 2R R IRBES R B S e —EREE Y
SR )T BB B AR E SN BRI R A R A A e
FERARESRI AA TR TR T, TOINZR
S R RCH I I 24 BT 2 A RN . #er
TR, Wi, PUWRRRSe B, BAEE
KRR S 2 AR SRR, fem A SEPrah TR ERE
B BEETEESD, R SCPRAGERCE . A IR — P R R
AREB A SRR AT . 7R LR ROIR AR5 R AR
Fegearh, Z2HELGNEY B —EH— R—ES—
H—5—tae” bl BRI RS, BRAa T
HIEIHSGE, EArseRerh, A SRR — PR,
SFRESIHE— 2N, FASHIBRSTRSCRECREETE, Bk
SEHERIARANE 1 FR



HEHFEUMELE - £08% - £ 128 - 2025 £ 06 A

TIzRnE SHIDHE R e sezes
EENFrERE £, HEmEE BRE. w=a IHFEERE
EFEhaE i —EIEES EEai EEE
LIS s R T =5
FHE—EIEN EITEE
BRzE BEF T, LIRS
RESITEER = snEEs mEEEE
B, =EmE EesEisgn
EHNEREE T—EanE
B 1 (BARBEARGNA) SWHFXEDTE
31 UESKHBEMINR I RAMERGFES

(IRAREARSR ) sSLRiRES I . (LS ETR
REIRA, TEAE S SR e R 28R s
B SgE, PRSI, AN TR RS
7, S IEIThRE, RO RE, B3P stm32
J2 HAL BER ABOR SR AR, DUES T AR E A 520
SETHST P, BInDL led ATHREIAG], BRSZATRSI RIS
TR, FAFEISRORIS S, e ITanT, SeRmEr
ESHh—E R R MR & E LR ERIET IS S
FAEPHE . ZITEPFLROES, TREE AT, *
HESESTREREN R A 2 FE IR Z
32 EMAEHMIHAR

GUTT RGN, Il a 5, 10 &
. ERARCE LR . ERRESEANE, RERERIL
ST LIRSS, e R EK AR RS
IR RILEH, I HAE RIS T rs R, At
BRI AE D EREEAR L SEii R 5S, (HEIFAR
FOLEHERETLEAR, BHEEEHREINAENIRG
55,

FAEREB E I R A R S -,
REASSERGY FRMERYSESS, 7EMTEESN, R b R RpE
K, TESERGPRAVELAN BRFE M 255000 — SO B R SE e
7, R GEY HO BRI, f—
AEERESEEE SERINTIRE, 4 R B IIRERESS ., 2K
FHEEGR EIRZAER, RATERIIDREREA M) 2
R, AFoRFEATER T1Z . AT IRENTAIAIR, ST
SRR RIASE, ALK T TREFIESE NS, WM
2P E B A A3
3.4 B ZHMES

AT 22 A — MERF R, S iRA
ARG R FHRESRDL, SURAE RN ESE VO IIRELAR &
MERIIFERTT, MEY SRS, G HmESE
SER—AINIE , Berl AR SR IANE, A
BEGES, SCSEREITIARE. B = B
HUSEER(ESS, BN BENHYSEERT B 2 U DD Rebih
HITHE, TREA - ERERANIIREAS, ZHHE
SRS ARSI 1 FoR:

1 MRESERREZANE

e | BEAH % i ik AL
i J1} STM32 52 B LED., #% §i A1 e v | - )
o o | LED S | LCD BRAIL IR, Bttty | LED, 3 g2, |0 i e LEDIEK, B GRIORELSHL:
BB o | LED ks S LCD B L | LOD. sty | LCD PHIUT LED AR, | 5048 LCD BRUKA) 5 s
R e S FEHR T TR | SHRSNIUT IO
— : \ SEBUE I 25426 LED | .
onpsmig | STMI S B0iE, 1| LED, %\f?g%%igﬁ%?gq%ﬁﬁN%EEEQ%;i
BB | [ | WSEHT LED R, S | LOD. ST, | O B R LB SR
T | BRI B E PC B R USART | 0 S Wit s
i F STM32 528, ADC It R 4% LED. % @ SCHL ADC R R PR
SRS i SPU2C B, JFELCD| o i EP B, LCD B Wor¥idE. | 12 ADC Rl &S,
BIME| Tz |PPRTR, BB AEE | T | R IRE PO, | 9 SPULC RIS 3k
T IEIpC . ST led RS | 0 R R, IS | TR R S
TR A A ) " | Bl LED FIsHLEIEH)

3.5 BIENFFRIRTRIRIT

TSRS R 25, R AR RS Se pl— K
I, LA EE RS N IRE RS, BEOR2EAE
BERSRE A AR AN, e il — e R R e i
W TEAETT I 28T, BERAEROERH, HE

B IE N, HERAETHRIE S, JRIHE f7i]
b, TIEES . SR RSENE, S HRESRRL LA
5, hEImEAZTT RTINS R E SeRE T,
TN EFET R SERIEDL, TR, BORDAS IR
THRES .

61



HEHFEUMELE - £08% - £ 128 - 2025 £ 06 A

3.6 ZAEXFARIFEEZ

B LIGER, — MR SE RGN, LI
BEEBOCRI TS, RAGRNZEE A, fES M
AR, XTSRRI S R A BARRON T B, REER
bR R AR B RIRANB R RE D . FEIBITIR AR S
HFERN, HTERSHRETEBYR, HoFE T HEEHEAR
BT FORIT SR, KBRS R G R S
RGN KIOER S, SERTRRSE L 60%, MR RS kb
40%. SEHIERGIIOTEE bR A58 | IR RIL. FISIEAL.
TR ESTEREN . BB TS SERIE 0 5 A5y, MR
R4y AT E SERB AL . PPT HIVE PPT LR, iR
BS503Ry, 0T PTT LR AR AT th A Fnfi 2 [
Y, BREEINSTE, SHReasotiditEAsh e . Bl
BB, SCERREDMOIRE .. BRI Sb N 2 Frx:

&2 BRAER G LS B R

ST B e
;ﬁ i | R | W | 55 %i;ﬁf

o DA R

(60% )
5% 5% 10% 20% 20%
T o HIfE PPT 4R

el R ] o
A FAPESY HIFESS
(40% ) 20% 5% 5% 10%

3.7 HIFESMRIERZ

e B By T — i R S A 2 SRR S B
BERS AR A ST D, SR TG, B
SR g M, SRS ERESED, A TRE
RS, SEahMZIE— B SRR IRRR, SRS
%, AR R A QT RSB B . TR BB
ES 0T, Y P S B DU IR B AN B B2 AR 5
B, VTSR M, Bk, BESINENFEAN
HUMTEREERZ , PR B EREREIN, SRR

62

HHT T
4 &g

ASCEFRS R R AR CIRA SRR SN A ) 256
HFPEENIRE, BRI e e e %R
DUMESIE AN, DMESATA S S A 255>, 23
A B AT EIE AR, 7 RIRE LS4 1
TRENEMH, BERVIMES B SFAESERE ), THH
RRESO TR AE SRS N R ST, SRE AT
HERE SRR, [AERE A S SR s T GIETRE )
AIABAIMERE T SEBRERIH, X — N UE R T 15458
SLIGHEE P AEIEIRIRE, RBERE T AR AR S RS
BeRETT, AREFRE RN A AR T B . 1%
1R £ TRESSIRAR e, st — 2P Al B AR
WSS E S AT
2 %30
[1] el PR AATSE, S5 LR S R i A RS IR AR T o

EFRSE ], BN E Bt 5+41%,2024,40(07):36-42.

[2] A s A LI S e UG S SRR 0] R LA R b

ThRAES i HE,2024,44(20):99-102.

[3] SRR AR A SIS AR AR . AR S ET,2019,
36(5):45-48.

[4]  ZEom, w0 A ARUASRIBE A S e PR A 5 (. S B ot
77,2018,39(3):78-82.

[5] SUA, FF5 FETAESIREIAHRA N SIS A (1] B

#75,2020,18(4):56-59.

[6] =ik AT R ARSI A LR H AT ] #E B
1£,2020,7(12):123-126.
(71 #6250 10 H A H AR AR AR R 9 (0] 5 L

EEFRIFAT,2021,39(1):67-71.

[8]  ABAHXIPE AR SR AR RIS A (R e E ] T

HI#E,2021,19(3):45-48.



