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Overcoming Difficulties and Bottlenecks in Project - based Teaching of
Electrical Automation Technology Major in Higher Vocational Education: A
Case Study of Using "Knowledge Map” to Assist the Course of “Innovative
Design of Intelligent Electronic Products”

Wang Lei
Haier College, Qingdao Technical College, Qingdao, Shandong 266555

Abstract : The core pain points in the project-based teaching of the electrical automation technology major in
higher vocational education, such as the fragmentation of skills and knowledge, are addressed in this
paper. Taking the "Innovative Design of Intelligent Electronic Products" course as the practical carrier,
this paper systematically studies the teaching application value of knowledge mapping technology.
The paper constructs a knowledge network integrating job, course, competition, and certificate,
collaborates with enterprises to develop a smart assessment cloud platform, and effectively designs a
digital mapping scheme for enterprise work processes.

Keywords : knowledge mapping; project-based teaching; intelligent hardware installation and adjustment;
digital empowerment; integration of job, course, competition, and certificate

El

ol

(—) ARER
FERRE (T PYTR REHIE R IR ) B ASCHE R BORT T, e 7 S Mt A i B e s TR gt -4

&
BRKI, 1£2020-20254EH1A], AR GHIKEIAR] 12.6%, ik TR TR T EF R AR, AR T8 e

PP2RE GBI, IS 202548, BT RAA B RS 300 TR, AT, AT IRBERe T i B SIEHAR LA
A IR, SR A R G E I
(=) SR R

T LR, A B RR— T =AM
F—, RTHIRGEAE,

B, RT LR A TR

B, RTHEAACRIET AR R

-

1. PEBFENFR 2024 FE “THE. RESFE HERFUFRRRL . “NREFHESRTESTUETRVTERENEFHRERBAHFAHR" B, BARS:
Ceal2024242.

2. WRERIEERRIRM . 2024 FEERIRE . ‘ATERER TRSTUSHRABEMAEHREFDHNNEEHN" ;WE, BHA%S: 24SVE030.

3. FERIFAREEF S 2025 FEDTHWIRFHRR , ERIE . “BRIHE NI I RAKERRSESEEE IO ENEIAR" IRERS: ZJ2025A047.
EHEEAMN: £& (1984.02—) , &, Wik, WEFHA, O+, ##%, FHRLEAFER, FET 0. st aast.

114 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



REAN RS, Al T kTSRS

NSRRI IO, HE ORI BAR. fid 4T H AR

GERAY LRI, HIZEAGE SCREN R A A SRR I L, SRBERTI RS

—. X#&ziR

(—) BEABFEHARIR

AT, AEEBOTHNR AR T R s, M
HAME IR LA A A ., ARG R BB AT S T A it
FELMEATREE AT

FEPULEE B L KOS E A WA S AR
X TH PO R R A RIS H 2 SRR O . (S
FEBVA AR, R RTH OGO D BT 58 2 AT SRR, N 2
16%, XAARFEHAE T AR A

(=) MREEHEMARER

FEREG, BT HREEOR, W R B R
AEOLE o W IRECE SRR AR A5 B il TR R
TFRALSS , SRS EARRICS AT AL ORI T

AICSCAIHF G EEA LT ZANEE: e 2w, Hikig
H T RRUEE + 300 H AR BURRERAY, @R R R ST H
B IENARIR, BT MR SR Rt Rt SR
B, PRl TR AT WS 706, AT LA se At
e DA PO AL R TR, PR TR R IR A X
BT, BESRAN THUE BT, SOA S AR R AL TR
BORB{Z.

—. RBEE

(—) MiREiHE

ARG, TR TR ER, B =M0
T

HNREUE e, B R A AR, WRRERE. BT
T DollA= . 2R EF AR B B L, $RE327 AN
ST AR T (U0 ESP8266 Mtk AL ) | B
TR (A HBRECE )« REEHE (nZ &Rl S )
SROREE R BT IR T ANRSERL, M ORT AL
SRR =R

KA, MET 5B JIHT -0 ZRRREM
%o DAIESF 2 I — 2L AMEI WU S e bl ST B o 1, Jafs
FAT DA ORI AR (Ui LA LT IMEN S )
FHATIRE R T HAR M R CAnZrdM& IS H U A 2 =5 [ 50
), HE SRR DLRAERE AT IRIT (AU e Gl
K)o ZMBEE 1426 KR, PIIEAT RRE T XHe4.34
iER =P

BT, A R TG, B BRSO R
HOMA P F 2 A2y, ARIEROAR R R RE S — I B 5 7 7 4

e
AT Ko

i

(=) #eesmmdigit

GHEESLS, S ESEAR T 202358 1. 2HE/EN LS
W%, PPESER TR AT, B 23-2 RN B,
EGHEARERETE A2 1IN SRR, SRR B +
T B, RO, ERTI sl St R A VR B S DG R bR
b, PIANERAERA W K

LT

1) BEFTR T A SRR T R M2, (5 /i
Koo SR S H R AR e 2 A

2) STHRER . MEROIbRE, MR T 49 R,

3) L LF: WFEAR AR . AR MR
T L

2. SR :

1) BRMEBL: B SR RIS W A A RE A B

2) HUEM B SR PR AEARYR AR, RIS I E AT
%, HHEEAEA N

3) JE B BRI BURRI A S RN

3 BRI

20253 HETH, HoREE
HEREST R RBUT R

ST NEIE2.3TB, mE 2

=. SEERZAI

(—) SBEERHENBZATRE

L AR SR AL

FEATR RS AR I N I TER REHEFED LA A B s, 8
BLLNHA T :

1) FREE A R B B R T RIS 1 IR TR
B, REGATLARRBI, 4 92% n92E A= Aefg P st L iR i 7
HPFA, TR E AT T TS ST T RIS
AR, S RGO R AT OG0k

A e AT LIAME R, X — A A
A A A AR H A ORI, AR S BRI T
40%. HHEMBORNZS, ATV HE AR A0 e B b (59 2R
TR RE T A L o ST R0 AN 3 il e o

2 HF PR

AT E R LW — 4 — S IR R «

1) FZERHB B T AR ES S Wi, BRUN AT A
CETERBSIRTT . PRI RAE 12 S A R I L. IR A, X
TSGR (A0 A% EAEERH R EE R ) |, &
4t H SR RET IR U S R 1 25 X 202 A S TR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 115



IBFEFAFT | COURSE RESEARCH

B (n: A 28% WA NIRRT RIZE ), MRt
PSR Iz IS SR T 95 430 I 272

2) BRI B BT ARG RIS, T, KH
IROARECFASE . BAFECE . RS =T LS. AT
DN EE=giiba) Shitvri=2s) N Ty R RIS U E e e A
Sese BRI A, TRECFRE DS =2, MIAT DAER A sek
TR P

3) THEBRIeR B SR AR EE KN ) RE PRI 22T, WL
EB A B R R B G I RENNE (B ENREIRZE< 0.5
B, I H AL SR SR PR

(=) BEEITETE

L e AT R 2R

1) FREHR AT 6 W IR R et e AR B
BT AT IR L A B AR R B A T T, AT D R A
TEHEPPAERE B, T LIAMERRERTT R, RGOS Ak
MR G IS 4 BRSSO SCER IR, X Su R
o, HHTHE— PRI .

2) BORERARIETEAY . BETHRMEFRISeEEE AT, WRlERE
AAERECRREE . TR RSP RS Ui L, P A RER IR
B PURE (B A7 32% M2 A AERR s I AR R T A I
%), JEHAEAREI IS R

3) TRERAERE IR @A A e 7 sk Bk ARk
AT REHRSE, NITRET-fitr 2/ A AL FR e 7T 58 7 77 1 B B A
B,

4) PR 5. FIMBIANIMEE D R S8, ATRUAEA S
N R AT 4TSS 4 LA IS IO R
SR A T AT FIA RSB A, SRARTH R & 12
YR TLRE TN

2. R IBITHLA -

BRI B R AU R - 3T - SIS S AL
ik

1) RAR IR HE . S BERU NG S 454
PR TEE 15 43N R

2) B AREFARER, WTRLASIREREA e TR
AT, NTTHERS I AZ A R

3) R AR KR EILE, WUIEARRFEEMIR, £
e A ZIRIUANE IR O, B R R R
HEAT IR AR

=4

M. MRS

(—) BUBES

A SON SASH AT T A G AT, SRR TR A AL
R, RIS AR R AR AR T SR
TS VAR T D AN A AR

PRARI F SERCREE — BT, SEGBIESE pl o ek k35 P2 a E
o FPRMEMRERNGE, £ BRI BHY, 4Pt

A=A PR (U EE 2.3 UGB A T LUK, T @A AR 05 2
5.7, Bl T HIR B AT U RS T s A

ARSI, BT RSB AR, AT
FEEILE N AR, RTINSk e
AR A AR AR Bl A

(Z) EMHARER

KA =AN7TE

LINFIEIAL: G50t 829 n2ALE “RER B A 4 S U
PERIRHARII” , FHEIR R T RS EAEAIE R

2SRRI LIS, DU RES = R e
E55 R0, SIS AT ST PRIk 4.7/6 7%, AR T
39%.

SV F AL : FWHI & PR, SRR A AN RRRE (T
AR RESETF 22 89.3%,  H R Ar S R FiE e Enm g

LIRRI, FURARRIEERA, @i A - R0 -
AR =B, ST AA ST R ST

h. RARERLERRKREE

(—) XEFARER

AT N 184 F -SRIl AR B EORTE S
R S AR AR T i E AR R B = A% O

L AmREER L T

FT BAT-LAMANEZRAG B [ AR M 4, T LRI 327 4
BHUIRR, EEREIIRR, Gl B~z R m] DUE 3L
MR T R R RIET T 92%, R EREMS ek T g,
“UESF AL SRS et BoR FI 2 S Ad ), i o -
AT -3 ZgRRML, FERGIERENTA SRS T
41.3%, RERTH R #E =,

2. TR P AL

FER MBS 7t BB Rl <7 ST — i
VA - ThRER IS TAERRE, B N B EHER, PP
R, SRANZIEE I SR AR R A, BERRGRE A 15
K, HEGEORES SRR LIS 4.7/6 45, i, JIET
TSR A

3. L WO 58

BEE AT AMAN LSRR (AR, BigE. T4,
FEIE) LT M =SSR

1) S sE 2 >] bR (AnNLrAME R HEgs SO R ARG =R
98.2%) ;

2) BB (BRI L 89.5% ) 5

3) FEANE & Je v CRTHRS 2R ) o

(Z) RRARFA

BT AR LB IE R,
AR

Lt R A

TG B A pe G T A S s s . Tk

JE BT R R =AML IR

116 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



T0E o S5 M A O VR, BRURIHE S7 6 2000+ 715 1 A 185 4003 0
WE . BRI TN ARG LGRSt
FOATIRZE LRI, ST AT A2 A 25 6 T H SE8CR 4R T 40%
Pl

2. JHIEZ A B TR

IRFCE TR, I FIT A e SR SE, LI

243t

XL AR A BT AR A TR SR S5 R
i R A R AR LSS

X EEHIFETT GRS 1A SCHI OO BR, Iy AR
+7 HEBHESR, AT R GBI ERE A T — 2
UHIDE S E S

[EHE . YT aefiliE AA B30 (2], 2023.
[2] Chen L, et al. Educational Knowledge Graph Construction[J]. IEEE TET, 2023.

[3] F5 . ET BT H G Bk R IR B RS R AR R UGN (). SRS 2024

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 117



