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Abstract

Computer education is one of the requirements of modern information society education. With the development of large
language models, there has been increasing attention on applying of large language models to the computer education
process. However, the hallucination problem associated with large language models poses significant challenges to its
application. To solve the challenges, RAG techniques by incorporating external knowledge bases can effectively enhance
the quality of responses generated by large language models. However, the traditional RAG techniques lack a fine
screening mechanism for the retrieved information, which leads to the retention of a large amount of low-correlation

knowledge, and the interference of irrelevant information makes the model hallucination problem not effectively solved.

2025062-1



TOPIC &

We collected computer-related textbooks and knowledge documents, dividing them into knowledge document blocks
according to the content structure to construct an external knowledge database. On this base, we introduced the large
educational models question-answering enhancement method based on re-ranking and post-retrieval reflection, which
utilized a high-performance multilingual re-ranking model based on a cross-encoder to capture deep semantic information,
filter the retrieval information, filter out irrelevant information to improve the retrieval quality. The proposed method
applied RAG techniques for model reflection so that the model can further enhance the quality of the model's answers
through self-examination, and effectively improve the accuracy of the large language model in computer question-
answering. This approach significantly improves the accuracy of large language models in computer question-answering

tasks. The proposed method has been tested on several popular current generative models, achieving promising results on

CS-Bench, with an approximate 5% increase in accuracy for computer question-answering tasks.
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FEEER) T B, i i A9 AH Sk B (B 2 A
RHMERLA [ R, 18 B S cut . [H
AT DASR T AR ARG 2 S A e O ROR, R
14 cut,, =0.3.

&8 M cut,, TREELERBEFENTIIBEE

ANEFTR Programming_Books_llama(n=5) CS—Materials(n=8)
cut,,=0.1 I [Fl4 AL 4 3.92 7.22
cut,,=0.3 I H [El4c B 4 2.88 5.75
cut,,=0.5 B [Bl4% A 4% 2.04 4.64

2025062-10



14

BIG DATA RESEARCH K

2025062-11

4 £RiE

SRR T5- R N it VA S IS R A RIS
BRESRE, KACELEEE T IHHEVAHEX
ANERATR 2, JHId RAG RS i KA AE
T B AU T FR AN R LUK “ 4 IR
G Hk, AT EBEG RAG H AR TR
Tor 2R 25 AL A AR () 25 ) S TR S i, e
M T EAF BT RERM R, iR
RIS HE; &IF, BT HE—P R
BAERERNE, 5INTRERERRA,
W KB A IRBEEERMEE S . A
A3 T B U R B2 E K
T [|] 2 384 50 77 ¥ 4E CS—Bench 045 £2 U 5K
WA T REFMZR, EEHEZANAE
Az iR B 5 (o R AR R B B IE A R AR A T
5% A, BfRT “Z1un” (A, R
ARV EHLA Z PR . ShAh, [HRA
I 5040 YA AN (] 0 S R 28 ) 6] B S
LW, AL HR T HRRE AT R T KA AL A
THEMLAIE R IESR R, R EIRE
ST A R ] 2257 9 ff 3 TR 4 L I () 1) 5 i g 5
WaE R, 2R TR EER
FHEE MR, (B R EE T HE B A A
ARICH) T — 4 A& 22l 78 B /N Y A
BT BN RAG AR, FFibfr kit

SE Wik :

[1] OpenAl, ACHIAM J, ADLER S, et al.
GPT-4 technical report[EB]. arXiv pre -
print, 2024, arXiv: 2303.08774.

[2] GRATTAFIORI A, DUBEY A, JAUHRI
A, et al. The llama 3 herd of models[EB].
arXiv preprint, 2024, arXiv:2407.21783.

[8] DAN Y H,LElI Z K,GU Y Y, et al. Edu -

[4]

[5]

[6]

[8]

[9

[10]

Chat: a large—scale language model—
based chatbot system for intelligent
education[EB]. arXiv preprint, 2023,

arXiv:2308.02773.

WANG S, XU T L, LI H, et al. Large
language models for education: a survey
and outlook[EB]. arXiv preprint, 2024,
arXiv:2403.18105.

GAO Y F, XIONG Y, GAO X Y, et al
generation for

Retrieval-augmented

large language models: a survey|[EB].
arXiv preprint, 2023, arXiv:2312.10997.
J1 27 W, YU T Z, XU Y, et al. Towards
mitigating LLM hallucination via self
reflection[C]//Proceedings of the Find -
ings of the Association for Computa -
Linguistics: EMNLP 2023.
Stroudsburg: ACL, 2023: 1827-1843.

DHULIAWALA S, KOMEILI M, XU J, et

tional

al. Chain—-of-verification reduces hallu -
cination In large language models[C]//
Proceedings of the Findings of the As-
sociation for Computational Linguistics
ACL 2024. ACL, 2024:
3563-3578.

WANG K, RAMOS J, LAWRENCE R.

Stroudsburg:

Chated: a chatbot leveraging ChatGPT
for an enhanced learning experience in
higher education[C]//Proceedings of the
INTED Proceedings. Valencia: TATED,
2024 : 6580-6589.

LIUS Q, YU Z Z, HUANG F R, et al. Can
small language models with retrieval—
augmented generation replace large
language models when learning com -
puter science? [C]//Proceedings of the
2024 on Innovation and Technology in
Computer Science Education V. 1. New
York: ACM, 2024 : 388-393.

NEUPANE S, HOSSAIN E, KEITH J, et
al. From questions to insightful answers:
building an informed chatbot for univer -

sity resources[C]//Proceedings of the



TOPIC &

15

[11

[12

[13

[14

[15

[16

[17

[18

]

]

|

]

]

2024 1EEE Frontiers in Education Con -
ference (FIE).
2024:1-9.

LEWIS P, PEREZ E, PIKTUS A, et al.

Piscataway: IEEE Press,

generation for
knowledge—intensive NLP  tasks[EB].
arXiv preprint, 2005, arXiv: 2005.11401.
YANG A, YANG B S, HUI B Y, et al.

Retrieval—augmented

Qwen2 technical report[EB]. arXiv pre -
print, 2024, arXiv: 2407.10671.

X1 Z H, CHEN W X, GUO X, et al. The
rise and potential of large language
model based agents: a survey|[J]. Science
China Information Sciences, 2025, 68(2):
121101.

CHANG Y P, WANG X, WANG J D, et al.
A survey on evaluation of large lan -
guage models[J]. ACM Transactions on
Intelligent Systems and Technology,
2024, 15(3): 1-45.

KAPLANJ, MCCANDLISHS, HENIGHAN
T, et al. Scaling laws for neural lan -
guage models[EB]. arXiv  preprint,
2020, arxiv:2001.08361.

R, BUCA, 2008, & AR SR I o
SRR FET]. REE , 2025, 11(2): 5-
18.

CHENG D W, JIA R J, LI J T,et al. Re -
search on knowledge—augmented Chi -
nese financial large language model[J].
Big Data Research, 2025, 11(2): 5—-18.
T, WY RS, L AT AR
T T AR B AR R ST T 1T). KRR
2025, 11(2): 29-46.

WANG M, GAO X Y, WANG S R, et al.

Research on recommendation system
based on knowledge graph and large
language model enhancement[J]. Big

Data Research, 2025, 11(2):29-46.
SRIGE, B, TR, & HEREIERE
B HLE SR ABE 1], KEHE, 2020, 6(6)
52-63.

[19]

[21]

[22]

[23]

LE JY,LUO CY,DING JS, et al. Re-
search on privacy protection mechanism
and technology of educational big data
[J]. Big Data Research, 2020(6): 52-63.
CHENJ L, XIAOS T, ZHANG P T, et al.
BGE M3-embedding: multi-lingual, multi—
functionality, multi—granularity text emb—
eddings through self-knowledge distil -
lation[EB]. arXiv preprint, 2024, arxiv:
2402.03216.

LI C F, LIU Z, XIAO S T, et al. Making
large language models a better founda -
tion for dense retrieval[EB]. arXiv pre -
print, 2023, arXiv: 2312.15503.
NOURIINANLOO B, LAMOTHE M. Re-
ranking step by step: investigating pre—
filtering for re-ranking with large lan -
guage models[EB]. arXiv preprint, 2024,
arXiv:2406.18740.

ZHANG X, ZHANG Y Z,LONG D K, et al.
mGTE: generalized long—context text
representation and reranking models for
multilingual text retrieval[C]//Proceed -
ings of the 2024 Conference on Empiri -
cal Methods in Natural Language Pro -
cessing: Industry Track. Stroudsburg:
ACL,2024:1393-1412.

PRIHAR E, LEE M, HOPMAN M, et al.
Comparing different approaches to gen -
erating mathematics explanations using
large language models[M]//Artificial In -
Posters and

telligence in Education.

LLate Breaking Results, Workshops and

Tutorials, Industry and Innovation

Tracks, Practitioners, Doctoral Consor -
tium and Blue Sky. Cham: Springer Na -
ture Switzerland, 2023:290-295.

FAN Y X, JIANG F,LI P F, et al. Gram -
marGPT:

exploring open-source LLMs

forNative Chinese grammatical error

correction withSupervised fine—tuning

[C]//Proceedings of the Natural Lan -

2025062-12



16

BIG DATA RESEARCH K

[26

[27

[28

guage Processing and Chinese Comput -
ing. Cham: Springer, 2023: 69-80.
KORAISHI O. Teaching English in the
age of Al: Embracing ChatGPT to opti-
mize EFL materials and assessment[J].
Language Education and Technology,
2023, 3(1): 556-57.

JURY B, LORUSSO A, LEINONEN ], et
al. Evaluating LLM-generated worked
examples in an introductory program -
ming course[C]//Proceedings of the 26th
Australasian Computing Education Con -
ference. New York: ACM, 2024 :77-86.

JI' Z W, LEE N, FRIESKE R, et al. Sur -
vey of hallucination in natural language
generation[J]. ACM Computing Surveys,
2023, 55(12): 1-38.
PASQUARELLI L, KOUTCHEME C,
HELLAS A. Comparing the utility, pref -
erence, and performance of course ma -
terial search functionality and retrieval—
augmented generation large language
(RAG-LLM) Al

information—seeking tasks[EB].

preprint, 2024, arXiv:2410.13326.

model chatbots in

arXiv

FNESR (2002-), B, RSFREFHEAB S EARZR (FEEOARTEER 2R i, FE

P WSk 1Tk Vo 1T N S et

EEF (1998-), 55, FEGFREEHR S EARZER (HZ ORI BE, ZE

TrEATE T SRR H A,

[29]

[30]

[31]

[32]

POLIAKOV M, SHVAI N. Multi-meta-

RAG: improving RAG for multi—hop

queries using database filtering with
LLM-extracted metadata[M]//Informa -
tion and Communication Technologies in
Education, Research, and Industrial Ap -
plications. Cham: Springer Nature Swit -
zerland, 2025: 334-342.

JIUF L OREUE BRI . BT ORI
R 5N AR U] hE AR F
2024(7): 99-108.

LU Y, YU J L, CHEN P H. Design and
application of pedagogical agent with
foundation model[J]. China Educational
Technology, 2024(7): 99-108.

GLM T, ZENG A H, et al. ChatGLM: a
language models from

family of large

GLM-130B to GLM-4 all tools[EBI.
arXiv preprint, 2024, arXiv: 2406.12793.
SONG X S, DIAO M X, DONG G T, et al.
CS—bench: a comprehensive benchmark
for large language models towards com -
puter science mastery[EB]. arXiv pre-

print, 2024, arXiv preprint: 2406.08587.

2025062-13



TOPIC €& 17

KR—ML (2002-), i, FEFRZHFHIRZESHRZES (HZROARTEMERM 2R Bidd, EEP
TIPS, BREE .

ERR (1996-), 2, FUFRZETEIRRESEARSE (EH R ORI gk, HZR
T AT R GE S IR 2

FOTT W NEEE IR . BRE S A AiRIRE .

E EFE (1962-), Ji, WL, FEFRFETENREE SRR (ERROMOREER R 202, F2HT

kg A EA: 2025-01-02

BIE1EE: [FIfH, shxiangyang@tongji.edu.cn

E&WE: HRAARAEEIH (No.72071145)

Foundation Item: The National Natural Science Foundation of China (No.72071145)

2025062-14



