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Study on Knowledge Graph-based Teaching Model
for Java EE Programming
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Abstract—Aiming at the problems existing in traditional teaching of Java EE programming, such as significant
differences in students' foundational knowledge and learning abilities, disconnection between theoretical teaching and
practice, and singular teaching evaluation methods, this paper investigates a knowledge graph-based teaching model. By
constructing a Java EE course knowledge graph, designing personalized learning paths based on student characteristics,
and implementing an intelligent teaching evaluation system using data analysis, practice results show that this model
significantly improved teaching quality: Quantitative evaluation indicates that the achievement rate of Course Objective
1 (foundational knowledge and distributed development capabilities) increased by 22%, Course Objective 2 (engineering
problem analysis and design capabilities) by 5%, and Course Objective 3 (documentation and expression skills)
maintained a stable level of 0.89; In qualitative assessment, most students expressed satisfaction with the achievement of
teaching objectives, 92% reported significant course gains, and teachers feedback that the model enables accurate
tracking of student progress and optimization of teaching strategies. This model provides new insights and methods for
the construction and reform of computer science courses.

Keywords—Knowledge Graph, Java EE, Programming, Teaching Model
51 B

N f, LU Java BE A (7K.
AR, BRI S S Tl — R

W B A5 ) . X ) R B AR 2 ST AR AN

IRPE . B, HORTERE, WENER ST
WK, FECEAR R EE ) 5 AT AR . HOR,
FeE it TR HE s, Bh= SR SRS G,
PR T 22 A R SE PR T Be S R U i) BRI e . IX
] @/E Java EE FRFWITEEF AR . Java EE
YERN N AR FERT&, S HE
W PR E AL, SR, AR Java EE BT
I SRR R B K HLSE s . 2R S = AR5, B

* BEERB: A BB AL AR B E B SR T E
(JYS2023196) %1

* X BHAEH: IS xushengzhou@scuec.edu.cn

SRR P — e P A ZRY SRt R e TR A o 55
RARBART I, IR SR EIR AT S AL 7
HHATHL, BENETEMTHE s RR Z TR R R IR s i A
HRIE . FEURFR BT, AR ) UK AR 1
FIAR KT RSB ARER, TR — TR IR
W%, A BT 20 G T R URAR ) B AR A A RR
RZIE KR, AL EE N BRI H T
XA, FAR R AT DL B A A TR R G
FRAEZE, (RN MRS SR

T FN, FREREE A% AR R R
AVEHEOR, BEW A B SUNVE PR A U A KR A

2325-0208 /© 2025 ISEP


mailto:csteic@gmail.com
mailto:xushengzhou@scuec.edu.cn

6 Journal of Computer Technology and Education

%, N Java BE Rt #A 3R 4t 7of A fis o B % o
KRR ERE RN Java BE 2P BEFE, T L@
SERACATRTRLAL 77 30 Bh 22 AR H i R S R R R
2, fREFIRMIER SN . AT A E )
Java EE FEFFBCHIRREFIIRIENE, Bt MR Tk
12, JFESLEEATEE RS, MRS AR
FACT R FG 5 S A 1)

2 Java EE FBFIZITEEIR S

M0, Java BE FEfrBtih3es i R AL SR
RAAEBN, T EE

2.1 HEARFRTITLEXR

Java EE {EN—MWHNHFE TG, Wik
MEERT Serviets JSP B A+ g0 4F4n JPA.
IMS ZEARZHA o X B AR G AW E, B IHESE
FN T E. (4 Spring Boot.MyBatis &5) tBE AW VRIL .
A& B8 3 RN 205 A B BT L B, o D B sz ik
BORTIEAR R BAUTIL TR, SEEH AR RE L%
(1) N 255 S bR TAE 78 SR Z AR 2 HE

Fioh, B RA ORI A SRR
BRI Jy AT R T RE 2. 2R,
VF% Java EE PREE(IIRIE B AEAL G000 AR R T R 2L
b, SRR EOR S RIS, SRR
TE BB i M LA B AR AL T R 55

2.2 FHEEMMFIENERBKX

Java EE B2 3]t BONBEN, JCHEXN THA
Yr FE I AT BRI AR 55 1 2 A R Ul R AN S R 1K g
ARFTEHZ WAL ] . AR, RSB AE
RS — B NS, X DRI 2 A [F) 2242
(P52 ST RE SN TG SRk o HB o> 2228 mT Re R R ERAS b gk B
R FBE PG, T — S 2R AT RE R D N 2 T
BT RSB Z B

1T 22 AL AR AT 22 ST RE /) ZE R UK, BUITE 2K
I poE DU A 2 A R BARE DLREAT PR A
o NRHFMEFRHAHIERBREK, FEER
AR 2 S TR P B R SE A5 AN B S R, s 1
FRR

2.3 EBipHFELEET

Java EE R TSTRRIEAURIVERE, 45 2
RESBRI F RIUFIFF AR 28T, 4 BB
PR TR, STRRPR A 7. Sk
SRR T BB R, (BAERIRSTBRO N, FEEEAK

TE AR AR NI LE IR, BR = AR R SEBR R I RE T .
A Z SRR H 2256, ME DR T A RR N T S B ]
R R o

Y% Java EE RAZRISEIGAIINH B ihid T 5.,
Bz ST E P B ARt . AR SR I AR
A R D PR A, SR = b 37 F R o m) /)
REJJ. UbAh, SEERAARSSIR TAER R, S8F
AR A S M LR R AL R RS
2.4 HFFESRE—

B, Y% Java EE BREERIVEALT7 X598 BUIHR
A RE, BRIP4 R APl . X PR
— [P PAL 7 O DA A T e B2 A 1 2 I AR DA R
R, JUHIE X T SEE AR 1) Java EE BRFER UL,
IR F AR R e B 2 A BN ENR, 1 JGVE TP
HSEBRENF-fg ST H 2256

PG PIAG 77 3k Z 0 22 A 2 5] 1 R (R R B A
U5, e LA RN R B AR AR A ) AR O B e ™ i
FEVEVEAl (SRR, 3 BOHBUTTCIE S 1 B 07 g
FAEARTCTE R SR AR SR B A O L2

XL ™ B R T Java EE #UFEM AN
FAROR, R ECA A R SGE IR .

3 ETHIRENE Java EE HUFIRHN 952

BT AR BT Java EE B i 3 245
ZANPER: W Java EE FURENE. Bt
HEAR MISCHLE BEAL B TR o

3.1. #3J% Java EE #REE

Java EE FRARRE R HE 4, 5 NI
Servlet. JSP B IMESEHIAR . B Ja e 2EX) Java EE
AR EI A RIAT RGhEE, $EHUZ 0L A AR
M, MEWE 1 FTRRIRRIR R . FEFR UL OO
SRR, AT AR S M RE S R, A
Je &R (0 Servlet & JSP MIEM). Bk FHR (N
MyBatis. DAO /& JDBC 3R ) FEHEMIAN LR R (A
MEZENH & G 41 A Tt AR 78 ) o 3 8O0 FR I AR K]
T BT AT RN, TR AR N 25

J14h, Java EE BORTEFHGE, HHERG R EH
FHENAEHRE ST B ST HARAE X JF T H A
ANV SR AARFFFD, KN SNSRI R e (i
At WO AN . ZIRAERAREE), WRBEAE
IR 21 o

2325-0208 /© 2025 ISEP



Java EE 7

Jakarta EESGA

Jakarta EEEZHEE

@
WebZ5HoAR
Jakarta EESJava Web

Jakarta EE...
A

Java EEEEFigit

1. Java EE FEFIEIHRIEENN IR R LS

AETHERETG, HAREIEEIRAK T BRREEEAE S MOREBIM S B, T+
S, WK 2 Pon, WA BB ERR A2 E SRR S 5.
MR Bt BAF D, v ARl iy A

=

2. MRRZIERZEXRR

2325-0208 /© 2025 ISEP



8 Journal of Computer Technology and Education

3.2. W MMMILESRE

SR A A B S 2 R, RO %
M HFRTT A, R s IR o R A )
BEBY A 2B R BRI R 3 I AN R 27 2T 75 3K
W12 R BRI SA T, T gIT R W REE R
TERHT BN AT H SR

SEREFENE... Cookieff91H...

AL CookiefffS:... Cookief9Ry...

URLES#HTS..

A 22 A E G B AR AT an B 3 B R B 1
WORAR, RGUIRE S 51 AL KT 70 R AR
SIBRAR: W TR IS R, LS SR
O S RREAR; X B A e LR A >
WHEFHR N S R BOR BUR 2% BT 552

SEIRIT EEE
E HiR= ()

LS

LERBRERIA

Cookiel&. {FA. T
ERE

CookiefFEFIRIE
CookieR9IRZF
URLEESHTRIERER

FlFBHttpSessionId i
- {TEIERE

FAHttpSe...
L BERRER (3)

& 3 Java EE FNREIERIEN KRR

BT RORERE, WTRLR A A FIRR, 52
PRI B A A B MSEERITH o 41573 7T LSS R
B Web SFITFAC, 1 g 24 AT DAM A SR oA 3
AT ARITH IR o B0 2 AR AR 2 ST R o3 ) 1 1R
PRAEAVEA ISR P AN SRR B, @i EniRE A
ARG, ARO[ 5 3] IR B HEUM A

~Jo

3.3. SLHIEREMHF IR

#FresponseXigksendRed...

SETRER, LR R, P
FIMEE RS MEBCH NS . Java BB BUF R R
CTISCBPE R R, FUHEA T KT B o
PR S L F S B 7 A

SRR BRI TR, B
SRR B AELEI R 25 ) IR 25
B L R R

B 4. ETMREENIIRSEERTR G

FERNR s AR FEAT I, SR mT DA B 20
AT 7 AR RR SR AR O, e
TAAMZR I, R Gen] UL A S A A AR H

BRI T AR . AR S S
RGP E S oL H SR gt it AR, ild 4 pros,
TR A FR R ARG

2325-0208 /© 2025 ISEP



Java EE

BEAk,  RIR BRI T DA B 0m e vt SR 2
BAMUEH o 8RR R RIBVERIHERE, &R
Ginl L S A AN FRIERE GO0 R H i R 4
HOVERT 2. R, AR G0 AT LRSS 22 A 1) 20
Ol BhAS T EE H RIXERE, W DRI A v mr P A A 2%
.

T SEEBE ST VPAG . BOHAT & Al S SR A
FAESS, PSR ARSEERRE y. B, ZERAAETEK
AT SSMAMEZR AT AN AR G, PRAL HATHD R
B T RE TS A i) R R fE

AR AR S, il es. TH e
JRE DL S IR EE, R R TR P P SO g A9
BEETT, MR sE I DL IRIEMTEE R, i

1.00 1.00

0.89-1%*% E ﬁ'\itﬁig 0.89

0.90 0.90

0.81
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50

WREERRL  REER2 IREBRS

9

AT UUR B T S R R, O RIS T JE U SR
I AR AN A B R, DA AR B AR
S, ATCLSEELE A RUR I skt

4 HETFHREIER Java EE HFHRA S

B SR RIT

NEGAERE T RIR B Java BE HEE A 2L
P, RAVEARIEE AT 728, REPIASTATHE
AR LIRS RRZH, 43 591 R FH 2 SR I 24
2 RFE G HER . Gt e By s, d@id
SFEHENL . REE S TUH BV RS R AR
KR 7 NS, T PR URAE H ARk
¥ . Java EE 2P HIERFE HARRIA W T .

i%*igﬁ'ﬂiﬁifg 0.89
0.77
0.73
B2 B ARL Ri2 B#R2 Ri2 B #R3

B 5 ETHIREENHFER (EE) SEGEHFRAMEE (HED

HeFHPR 1N Hf# Java EE FREAHES . T
BRI ARMELE, HA&AisM Servlet. JSP. JavaBean
A1 JDBC AT /0 A I K IRE ST HOAREM 0. 73 #2
THE 0.89, $RFFT 22%. i BRI B A0 T
SRR R AR FE R AN E SEE R TR B B
AR .

45%_
|

EZCEL TR HrHAR 2

FEAHERR 2 9. RENEXS oA 3N U5 T ) AR ]
AGHEAT 0T, B IR i R R, SE
MR T7 % Hak BN 0. 77 $27H3) 0.81, #2277
5%, Ut BRITR B A A RE AT AR T2 A4 10 TR g

FeEHbR 3
B 6. FEMBFRRABIRIR

2325-0208 /© 2025 ISEP



10 Journal of Computer Technology and Education

HEEHbR 34 BEXTSERN Java BE ITH S
R, MR AT EWERIA B B AR, JF
BEXS T3 F AR G o) RELEAT A1 o LB R AR FRAGE, 1Y
4 0.89,

SiaURIE BRI 5 BE vl LUE . 7EHEAl
FHARBLIRFERE AT H SEEkEE 7 CGRIZ HAR 1) Jri, &1

REREHEA BT AR R B 2 TR B

FEBLH T R A OB AR AT 5 S 07 T, iR B 1
PR AR A W R

BT U TR = T, TR RS
JrTH,  FRATIE I A 2 1 7 SN A A I T 2
Ao 0 H BRI B 0 B 2 AR T I AR R AE SR B
175 TH GRS LI W 5t 70 57 242 52 RV 7] 2
WESERME 6 Frox, Hb, ANIEREL, B NEL,
CH—M, DA, EREHEZE. WTEUEH, XT#H
EAR 1L 2 /13, ICNE CEFRIERAER I (A FEsg
U (B) [ NSO 3 47, 35 147, AEUL Sy
AN T1%. 55%F1 71%, X5 A0 THI 1) € & 04 45 Al —
o T T IRFRBGRIE I, Eik 53% 1) AN AR AE
TR 9% EYONBOGRI K, 3T A B
92%. bR &5 HENNIE T 2225 XT38 T S iR PRt ) A
[ EE, UCANHA R TR RS S5 58 1
AR T

BEAh, M RAGER I, TR B A A s
RENS E AT 1 AR 2 ST O, B B e s
RERPBCARAR . AR, SCEGIRERY, 1A I St
XFHUMRIEARRE I MEA IR I T 2R,
HE— BN SR BN I A B IR

5 ZERIB

AHE TSR 2T RR B ) Java EE FEFPBETH
oA, RS EIRE R Bt MR
SIERATA RUR DL T 5 A HEA AN 5 3] e 70 22 S 80K )

ANFOM AR T PR H 5 SRR 1. 53 4h,
S SEEVE e A VAL, RENS TNV AA A 2 T VR
FUARCR

FTFIRERE R Java EE B AR T T #
R RIS L, IR RN A AR AL A S
oK, TGRSR K SRR BE A AR DR BE ST o [
A 3 S A o M AN A, B ML AL 2 SR
SCIBCF RO RSt . SR A L, 2R
g WP A A I SRR iR, RS
W HH SRR TR AT, AR EE RS
PMEA SR B R

ARSRAIE TR E— 2D A0 S TR P P A S R BE AL
i, SRR AR EREEA R R, HES)
THEHLEE RSP K.

2 £ X M

[1] ZEne, TR, T EREER Python F&JF HITHEREH
M) THEVLBE, 2024(2): 51-54.

[2] EUtiT, B30, AR08, 2. T AR ERE RN
WA BIHT BT S5 S 1], JLBH RSBk (k2
Jii), 2024, 10(4):94-99.

[3] PMa, EZHB, FhiE. 2T HEREE T ENLZE T iR e
YOI B S HEE VR, B BRI, 2024,21:126-128.
[4] HKZE, M. L4¥ Java EE WA NEER R[] T E

HREHARIE. 2023 (22):97-99.

[5] EEF5, BE. T HIKShHIE Java EE HEZEH & HRAE 3 (1) B
FIWFFE[]. BARAE B RHE. 2024 ,8 (03):195-198.

[6] xUfEZ, kB, T, & BERETREEEN Java
FEF ISR #A R SRR HENEAR S HE ).
2025, 13(1):76-81.

[7] ZEHK, ¥ofh, 2003, 2 BT R=H0+5HIRShH “Web Bl
I F R R ST B IR R [I]. T ENLEAR S HE #ik.
2024, 12(5):97-102.

[8] IBE&EWN, MAhth, WIWAR. FT OBE SR KA
MM 5SS BI]. HEIEARSHE %M. 2024,
12(4):8-14.

2325-0208 /© 2025 ISEP


https://kns-cnki-net-443.webvpn.scuec.edu.cn/kcms2/article/abstract?v=_dzes7vZToNv2A974DK03CSEhS5c8yTzFDdCf8WPQJ7Fzn3OCabDtPN6tNLCfTYTKNEWSZrmr84teEDINcB43jo5g82QDbCeVYPBDqAio3VNN-D17oMf6Y2N4ky9TtrO3W7wiLrBY_hrjXXQdM5_MJfsGXDJm_-dGnc5fvnpuKPiFt6Wz9GBMg==&uniplatform=NZKPT&language=CHS

