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Abstract

The swift progress of generative Al capabilities has substantially improved the learning efficiency
of university students and the effectiveness of teaching preparation for educators. Nevertheless,
challenges remain in the integration of Al-assisted tools with higher education systems, such as sub-
par knowledge retention among students and inappropriate usage methods of Al tools. To optimize
teaching models under generative Al technology, this study explores the application of Al in big data
programming practices via engineering practice courses in the computer science department of a
university. The research probes into how generative Al influences the learning outcomes of engi-
neering students. Focusing on third-year students participating in big data engineering practices in
the computer science school of a university, statistical analysis indicates that students mainly em-
ploy generative Al for code error detection, environment deployment support, conceptual under-
standing facilitation, script generation and optimization, as well as code annotation assistance dur-
ing the development of big data engineering practices.
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A Al 3R (GAL, Generative Artificial Intelligence) & HEzh K 2##8H #2¢ K R I H B KRB, 7F
KEHBEHF P ERRBEZ A 70 AT T3 E B RERNE T EERENB TN E 271
BRA S =A IR RIEACE HT[1]. B DeepSeek AR A il xl Al BIR P B RN AE BN FKNE,
BRGNS R SIS [ B2 A TR S R I BOR m) i, W R A AR . ik, Al Al R KRR
W, AR LR S R B S I E T R 2 AR i AR B I H S g . BRAE R AL A BRI A
FIRE S R FHF R EMS, B 2L R, FECEIRRAME, WmPERe IR FRARIGL, XRH
RS A E BN AR . R, R REA T B S TR SR mh A RS &, 0 A 3o R A s aK
T AR R 7R PR  ARSREUAR B FEAIC . SR 2 TR SR, B A IR JE 5 I G IR B 7 2
B RHEYERE /), B R ORI U SR A A t R &R [2] . ASOR LR s B B o
HNUR 5 AR KB TAZSE B AR e, F 70 AE sl Al BRSNS T 22 7 TAR S R o) Fomfe
RE T2, XHE SR AR S B el B0 R 22 ) H bR 205 2 RN 805 S 2 DAl JEA T 7
AT A A A I LR R R AR U R B 5 %

2. ERSMAFRIIR

B 42 BT A el AL BEARFBI R BUE I AR o, M AESRE Al EARS S T RSHE
B R WE AL, A WS BN KREBE RS EREY IO, AR ERN ERIEE
FUON . B@ 8 IR I A B R RE 7T, I 2 B A RIATE S B A A R EBUR S KA R e . A
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2.1 §H3FEEMER Al #TE BB A ENMAR

FEAE R AL BRI BLRT, SR AL TR SRR B b, BUMESR A A BAIT R IUH , FETT A
BN A2, AR TREIF A HARHERE T H . SEBLThRE. BEAE LR AL A, B BOm R S A A P I KT S
MTHE, AT, A, EiReE. HnRTE 588 TR R AT 5 IR B Q) B IR,
XA R R BE 0 R A S 2 A [ R, S P v 0 52 T SRR A R Y SR R I R R SR B AR I [4]
AR ALAGHES) TN TR REROR A S, XS AR T8 5 2 S AR I A A T IRIZ IS o e
AR Al FB AR T A BB AE DU 55 BERARRT P BOEEAT B DR A A A0 ol S Bl 7 22
W BAIE . a7 8 HL 5 TR AR 00 7 PRI A R B (R0, SCRPRBES ZEA s AR RS n) AL iR 2
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2.2. $tREEMER Al RN )M

AR AL R IEHES AT I A i RE v s A o AR e g R Vi SO E B AR 45 it WA N
FI AT SR SEIHE 45 0 5 A LS ae o A ol 5, ARt AL R KB T 1) SEBR IS T A4 B
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T AR 32 BRAR S A A s R X AL ZE Bl SRR A o A Rl AL S BREAT vy R0 225 1) j AT
GmEEAEEAE ), (AAAEMRER IR TEBEMERERR, APFRY], REFAERR TR R
PR R REE[9]. AN Al KA ROTERHIE & BN DERBCEA AR, EitHEN
GARITT AR, AT i) % R B R AT 75 R A L B A SRR [10]. 72 AT AR Rl AL Fl B kL
FAEG RS ST BB, AN 2 AN W A 3R s 20 WL 00 I R RV, TSR HE T P A
R 2 2 ZE[11] o AR AR e Al KBRS SR PRI R AT RV P 28 B S 25 i He Al B A P AR,
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3. ROUEARKBER

TERR TSR E T, AN R H AR A e ANk Re 70 1, DL H B Ae
AHmENRIY ., HEE . AR NS . SR R LR g R SR N R, B
A = ARSI S AR B, B % TREGRNS . QUi AN v 4E s R FRI@ W pk
K FAERFHT FEHE S SEAR R =IREIT R, B T4, ©H4 C. Java. Python %%
GmAEELA . 2 AR SR EURARE B AR IR 2R R BUIE IT K vh s P AR O¢ T B AR kAT Hidls Ak o AT O RE D
B miE I K2 =10, KH Java #l Python 155 .
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Figure 1. Example of teaching outline for engineering practice in big data direction
1. REIEF B TIEK BB FE AN RG]

Hadoop Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Utilities ~

Browse Directory

‘f /origin_data/gmall/db Go! A
Show ? entries Search: -
O & Permission Owner Group Size Last Modified Replication Block Size Name
CR—— oot spergroup 0B May 111343 0o 7 08 activity info @
m] drwxr-xr-x root supergroup 0B May 11 13:41 0 0B base category1 [
a drwxr-xr-x root supergroup 0B May 11 13:41 0 0B base _category? i)
O drwxr-xr-x root supergroup 0B May 11 13:42 0 0B base_category3 [
m] drwxr-xr-x root supergroup 0B May 11 13:43 0 0B base_trademark m
O drwxrxrx root supergroup 0B May 11 13:44 0 0B cart_info [
a drwxr-xr-x root supergroup 0B May 11 13:44 0 0B comment_info )
o drwxr-xr-x root supergroup 08B May 11 13:44 0 0B coupon_info fu}
O drwxr-xr-x root supergroup 0B May 11 13:44 0 0B coupon_use o

Figure 2. Example of a practical teaching platform for big data engineering practices
E 2. X#EAETIIEIBRBEIE T &R
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A UCRBT) H AR 45 2023~2025 FETF A S 5 RMHE TRESEREK 167 4“2 4/ 3 4 HUM (A 2k
Hds 162 13, BUMEE 3 ). AENB =BT — A 5E BRI H TF A Ak 3T H RS 52 56
Traeak, HXUHESSRITBERME 7R F R (A 3). T AR R AR DU = AN 5T .

1. TR A=A 2 ey 4 A 2 B AL 58 g R 1k ?

2. A AR AL R AR TR 225 2

3. BRG] N2 XA A B AL X T RESEER AR 2

I EAYERR 14y
EARRTELE+ [Sqoop/Flume#iE TR
o [FUESASHHARS] 384, A

AERRAITEN SRR EER: (1
AR, SHRS)

v A W N =

Figure 3. Research questionnaire on Al-assisted teaching
in practice in big data direction

3. REUR mIFESERL Al BN F B E1%

3.3. BiElsR
AT TE SR B 1 BRI, AR A R R R A R T RS, BEA A

RIS SR, JUHR R AR QN TR RE R R HT W A, RS SRR F RE A TR WA . URARSS
B, 66 Bt TR SR AR T M BOE I ZUT AT S A VTR, AR IRFRA S, BUTRLS . AL
MZERERER. A BN, MERGEAR SIRTE, DUGRRE BAR. s ATAS B . A
2022 £ 11 /] ChatGPT ZA4: el Al BB A e, #0 2 TR EE 52 IH . Sk E, AT
HEH PEREZE 7 [ o8 o) MRS R B0 2 R e, (AR R A B DA AL (35 1)

Table 1. Research results on Al-assisted tools in the implementation of the “big data” project

=1L “RERT ITIESE Al BB TRBMER

i Al AL R 20 2% 21 2% 22 2%
1 Fi DeepSeek (2023 4F) 0 0 41
1 FHl 540 APP (2024 4F) 0 0 11
{# F ChatGPT (2022 £E) 3 8 2
S0 — 5 (2023 4F) 0 0 18
{5 FLAd AL A EL 0 3

KAFH AL AEL 21 49 4
ISP 24 60 78
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4. WEERESH
4.1, LR

BEXT 162 A R [F) 225 LA g AR B RE R & 8, Horh 13 AN B O £ 5 R %, 54 7
FORMAEACT LR, A 40 (LFZRoR B Cgfe— M, R 37 (L% R B IR AL (R 2). £
37 gL A R MIF 2, A 3 ALAE N —ANINH M HHE 60 43~70 2 X 10 HifERE ) BRI, Ml
AEERIELEHE X PR e, N 87.41 7 1 B PR FE /KT B Al — i i 2228 P 453 7 Z B
AU BPEELRA R AEEARREN T E IR GRS A h Rl Z. 48 Bk, KEn
Z 5FH LR SR AR B IFAAE— € EA B

Table 2. Survey results on Al-assisted student programming self-evaluation in big data engineering practice
2. REEHELIEXE Al BEIF4 RIERITANER

o B X TRl g R e ) B P FEMELYE AT P K — B miEL KA L

0~60 0 0 0 0
60~70 0 0 0 3
70~80 1 19 6 25
80~90 9 31 13 9
90~100 3 4 1 0

AN 13 54 40 37

FE 87.41 83.51 83.17 78.23

4.2. WEEIENRE 1: FEMAMERERN Al SERRE

BFX} 2022~2025 FAE A Rl Al HEAT 5 B RSB TT R 11 88 fr[F) %%, ANHIF 515 R AL K s LA sk
b 2R DL DU R AS [ 7 S A R AL (52 3), RIS ERMR M A BIRCE . FEFF IR R AR, i
BTt B 7 BARARIR R TT R SCARA K[14]. Al BefE HZN IR B AL E SRR 515, AN T
YRS, S A, JEm O K EE TR S B b (1 OGB4 B T B . sk 4 ffoR, #E Hadoop 73 A7 U5
BEPS R TR, AL BN 3R T 80K, RHAE M IR SRS AT, SRR THME Ak 4.72.
£ Sqoop/Flume #(#i T H S, A& Al AI/EEOE AL IEAR 5 9 5 07 T SR TR FE BN — R (93 38
2.67 A1 3.84), HAEKIF AT HMARE FRFRETHEE, HEED] 429, 7£ Hive £l 6T K%
W, AlTE HiveQL 5 1) S I€ de JIA 8 5 07 TGRSR TR &2, $59ME 0 4.54, XK Al 7E R J 505 A 2 54X
g S R ¥ T EEAEH .

Table 3. Big data direction engineering practice: Al-assisted typical development steps

3. AMIESEITIESEE Al BN #ATF L PR

FFRIEH) WRIDIR
Linux £ %; )2 Hadoop #0141 &
O MESHME LIS E Mysql HHi 12 fic B

Sqoop/Flume T. A it &
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HIESANFHHARS
BT TS
@ IR EZAR _ ‘ B
HiveQL 15 4] J € i A58 5
T O ARG R
, WA 28 R EE LT I A
@ BB Ktk ) e
G e
. - TR s
@ fRITTRLARET ‘ ‘
W HVCIR PPT #E#%

Table 4. Big data direction engineering practice Al-assisted typical development steps efficiency scoring table
F 4 KB\ HETIELE Al HIABA L LB ET R

WA HALPIR SR Al BB R R R AR EHME
@® Linux £4t X Hadoop 414 & 4.34
Hadoop 73 fii sUEEF#5 22 . ‘
® MR T AR E 4.72
@® Sqoop/Flume T HA & 2.67
SR/, ® B 384
@ HHEFANFHHARS 4.29
@© Mysql ¥ FER & 3.48
Hive (i G PEJT K ® HtnEgiEkt 2.17
@ HiveQL iBEH) € d A 485 4,54
@ BT ERE 435
ISP S R @ TR Es 4.83
@ T H LA PPT & 4.4

ke 4 pos, SRR ERGE AV R EEEH ToIEA S E . ARE . CRER DL K
SRR T . 256 AN AL TR KRR FY AT A D A al A, AE PRSP B 5 AR T LI g 4>
JiT, s AR IR L T4 0% A A FE AL IX P A b e RIS AR BT T, A8
FIAE R AL AR 1 AR R 1 B A2 RS, 38 H T4 Oy AR e A O SEBrACns, 45 & 0Um T2
ST H 75 SR A TR /NN AR H GRS o ARRS I REAE v E M0 H SR SEBU 405 30, LR 5 18
M = RS T RE, A2 B BAE B Rt AL R B AR RS, XA B /N A R A BEARAC S ) D e 5
1.

43. MIRERE=: FEER Al REEXF PR ?

AT AL fIE 7 sUBON T B, AL ATRIZ g5 — AN g A 58, T HAR B (U0 CSDN. 1 A1
Stack Overflow) Il 285 2 R 250 32 IR A BESRIUCE 28 . MR S (I R 38 A3 B 1 SCFF 2 2R 1Y
BGPTSR A T 2 S RS RS A S, MAMUOORE SR IEE SR £A
TERESRKIFEM T, A A AU S SR AR, BICiR R DM 22 A i i K& B e T
X BORHS THEAGD R ERT H 5 TRIFRIAGIERE . 4 5. & 6 Pox, MREHEURIEA(60~70 77) 5 R
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ARG ] A VBT & SERIR A AT (2023-2025F IR AFELR)

5 48
4.6
4
R 34
2
R
P
R,
B 2
14 .
W TR RS R
R R
W AR R
. B ERTTSAR RS

60-70

70-80
H&RHrBE (RETXIR])

80-90

90-100

Figure 4. Histogram comparison of Al-assisted development efficiency improvement across different score intervals

& 4. TEREXE Al BT A RIEAXSLLERE

Table 5. Student self-assessment-Al-assisted development efficiency improvement comparative scoring table

*® 5 FHEBW-Al HEFLYERFAI LTS R

2 P AR ZEEUON ALRBIIT R R RFHREE I
1 NESER AR AR 3.29
2 PP IR S i3 3.72
TIEZLI AL
3 iR K itk 3.98
A fRIRTTRIABEE 473
1 MRS B A IR SRR B 3.47
2 TP FF R SRR 4.15
RS — %
3 R K it 3.95
4 R R CARRE 4.66
1 MRS R LI ERLE 3.62
2 TP IR S i3 4,53
IR LI BT
3 iR KAt 3.79
A fRIRTTRIARES 4.49
1 MRS R AR S RS B 3.98
2 PP IR S i3 455
FERELR
3 R K it 371
4 R R CARRE 456
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Table 6. Student performance-Al-assisted development efficiency improvement comparison scoring table

6. FHEMES-Al BBNTF R MREAX LTS =

S R SR AR RN AL BT R SRR TR 3 ME
1 RE HR R AT 3.29
60-70 2 B IT R KR 3.72
3 BB KA 3.98
4 IR AT 473
1 MR A B 3.47
-6 2 B R SR 4.15
3 AP TT KA 3.95
4 IR AT 4.66
1 MR A B 3.62
60200 2 B R KR 4.53
3P KA 3.79
4 fRIRTT AT 4.49
1 MR A B 3.98
90~100
2 B IT R KR 455

GUET T EKT 2425 (70~80 /) AI T sC EIF R B2 22 57 . ST TS (B 90 70 i=2 4, X N T g
A A 5 B E R R T A L 5 7R EH 1 . BEXE RSOV IR /N LIZ T AL BT RIS TE, AT
XFZER I N AT R T R WS TR« 12/ INH 22 A Ay AL S 3R T T AATTR 2 21 R, Bl ot
174 5 5y faries I AAS, BRARACHS B IR IO Sy, I WINRT BAR MRS A BER DI RE . W AR AT Al Sl B T
H, MAIFEAUCOREE TR ke S 9iR 28, P iRt oA IR . XA 2E D5 A
MR B TR, AR SE e AR . A8 DMETT AR rh, PRIIC B 5 A8 5 5 i i & 1
W2, TS A BEAT I AR e, TR T R B0 SR 3 B R e R S

4.4, RSB : BUBRTEEEA Al AERSEH TRESBOR BT

e 7 FoR, EFUNEE S, RSB IRBUM [FAT I L 2 A g R AR e e 58 BT i i T
B o I = A2 A A SRS I S AR R VP AL, AN SE A e B R BT, A
AR RGBT R BB AR L . ST, R S N R R B SR A R AR, AL T
H B PRRA > TRESCBIT AR, (HRXE D 2AEZ 5T R, BB A g AR A A B KT
AR . ZITANAE RN REREBRTHEN TRITRRE ). £ LRSS IRIE T, R4 gife
He. B S w2 R

Table 7. Programming level-teachers’ evaluation of Al-assisted development efficiency improvement comparison score sheet

= 7RERR - BIMAA Al HBFF R MR R A TSR

I EIR AL IR FUMIN A Al 24T R e 15Tt
RIS IE A1 433
B ARA e BT 4.67
FAIEC B A g e 2 5
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X HkE 4
Kt P TR A a — Bk 3.33
I LS5 A 2.67

i H R mT 47 3
T H M Re il 433

45, BAELEL

AP RCR R, FAEES AR E . Hive B4R, Flume H & #5558 20 45 1 F AR it
Al BHTRIR W, TERIUACARAE, ok Y 2g BC B R, DUAL Hive /A 5NE 55 . (HAE Hive G2
BEUHAT Sqoop MEEFRPE L OIAT, B AR RO A Rl Al SBORFERIR E IR T . BEXT i
IR, AUAE J5 SRR T R BRI AL TR, Fah2x i Hive $dli 4 5 73 2 4244 [€1(ODS—~DWD
—~DWS—ADS), IRERSZIEARALIA FIZEAN R T B e, AGUNIEYE, FRZA kAR
BT, TSR AE FBE T 5 S 52 5 e B et e 1

FE R TR Sk, 75 EMM G AR E . ETL MRS ORI A R, [R5
St RS A BRI I A TR A S HUNLE AR R A AE R B, ARV AL
B R 2 gRRE S AE, AL REATIN R) Py 345 SE AR o7 S CLSE ol R0 S0 A = A P 3R
RERCRERLD, HHS S AR BRI TR BT 5] i S AR B 1 R I A T 224500 AL
1o JRE A LA R e e A B B R AR, BRI RS RE AT R AT R

5. R4

AHFFELCATHENL R AR TR SRR HOA IR TI R R0 T A2 AL SR R B TR Sy
MIZANJ5TE, WIER T T e S A O TR R AR LR B . St 8 R EoR, RS
BROREE Ty 17 TRESSBOIT b, 24 BRI K Al BEAT I ARACHS R R A & A BIPA BT i, H0)
AR AT A AR RO B ARS Bt il Bl #EAT AR R o T F PR AR 2 B0 iR e 2R R AR e o
S EGEAM AL TR, g1 S AR HIVE B e, SCRr2 A0k AL RS ARIRL AR BY BRI, JFah
AN AUBY TRESCBEI H P R AR, M “ANIIAE” BEES. AURREZEMN Al ZREE,
(HARRAT AT AR VT BOM T Al Fl B B, 0K 2R i UM S R A B Ram b, SCRp2 b
FERRKER . R R R FEI15], AR AT HORBEA R L /1 TR, W “ ANUEAE” BEAS

E&WE
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