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Abstract

Learning management system (LMS) plays a crucial role in managing and supporting students' educational activities. In this
context, the university operates a chatbot within the LMS to aid learning activities. However, existing chatbot is less efficient
because it relies on human counselors to manually respond to inquiries. With the recent development of natural language
processing and large language model (LLM), there is a growing research in artificial intelligence-based chatbot. In this paper, we
propose a chatbot that automatically responds to student’s question in the LMS using retrieval-augmented LLM. First, we construct
a retrieval dataset from the accumulated chat data using an embedding model while operating the chatbot. Then, when a new
question is entered, the chatbot extracts the most relevant data from the dataset. It generates the response by inputting the
confidence check result of the extracted data into the LLM. Testing the chatbot with various questions confirmed that it
understands the questions' intent and provides clear answers.

Keyword : Learning management system, Large language model, Chatbot, Retrieval-augmented generation, Pre-trained
language model
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Fig. 1. Overview of the proposed scheme
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Table 1. Prompt for re-rank model

Prompt Example

You are a human expert on the university’s Learning Management System (LMS) policy. Our main goal is to provide a
precise response to the student’s question about the LMS. Before doing so, we will re-rank the relevant information related
to the student’s question. The following are pieces of information related to the student’s question:

(1) {answer_suggestion[0]}
2) {answer_suggestion[1]}
3) {answer_suggestion[2]}
4) {answer_suggestion[3]}
5) {answer_suggestion[4]}
Please rank this information based on its relevance to the student’'s question.

(
(
(
(

E 2. B N0 ZEIE - AR (1) F0iR Folol it HT Rvt R0 MBS MTE & U= B2

Table 2. Prompt for response generation - Case (1) References to the given questions can provide meaningful information

Prompt Example

As a chatbot within a university's Learning Management System (LMS), your role is to address students' inquiries about
the LMS functionalities. To ensure high accuracy in responses, we employ the Retrieval-Augmented Generation
methodology. Embedding vectors have been generated for all available Question-Answer pairs using Sentence-BERT, a
notable sentence-level BERT model. This process is also applied to the queries submitted by students. By comparing the
cosine similarity between the embedding vector of a student's query and those of existing Question-Answer pairs, we
identify the top 5 most relevant pairs. Your input will consist of the student's question along with the 5 closest matching
answers. Your objective is to synthesize this information to formulate a clear and precise response to the student's
question. Note that both the input data and your responses will be in Korean.
(1) {answer_suggestion[0]}
(2) {answer_suggestion[1]}
(3) {answer_suggestion[2]}
(4) {answer_suggestion[3]}
(5) {answer_suggestion[4]}
Please provide your answers except for the words referring to responders such as 'student'.

E 3 G MUoMe ZEZE - Al (2) FOT Ao fE B2 A=IF RI0S FEE HSE + Si= 87

Table 3. Prompt for response generation - Case (2) References to the given questions cannot provide meaningful information

Prompt
Please answer the questions presented as follows by saying that it is difficult to answer: {new_question}
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Table 4. Summary of dataset
Dataset Period # Samples # Processed samples
2022. 01. 01. - 2022. 06. 30. 24,247 729
Chat data 2022. 07. 01. - 2022. 12. 31. 10,499 693
2023. 01. 01. - 2023. 06. 30. 10,047 830
Official FAQ data - 183 183
Total 44,976 2,435
5. HIOIEHA OllA|
Table 5. Example of dataset
Dataset Type Language Example
) Korean | RHAISSHS Wee € AlgU
Question - -
English | would like to know how to resubmit an assignment.
WEHM HE Tt SI5E 23] 0|42z MAEsizoll Z0 Bkl MHZ0| JHsEUCE MZ
K HE HEO| HO|X| 4=ChH WrEAM IHKE S8 152 MBclEAl ZLICh 2| X
orean | s §3 W1 HES DA YSUCL BTG HHE W HESIMOf ks 22 DE
Chat data A deice|Mop & W ZELCEH
Answer Resubmission is only possible if the professor has allowed two or more submission
attempts. If you do not see the resubmit button, it means the professor has set the
English submission limit to one. The authority to determine the number of submission
attempts lies with the professor. If you need to resubmit the assignment due to
unavoidable circumstances, you will need to contact the professor directly.
Question Korean MAIZH Z9| SHHE BiQL=H| M7t HE0iR
u English | received a notification about a live lecture, but | can't find the menu.
SAALO|L ojYE SaiM HAIZE £ 49| oH{E EoMS0|= Collaborate, Zoom U
Official Korean | 7} SOJK| oAle? TALAN OFF i@ 2X| 2 MEfol 4 ZALIC I T
FAQ data 07" EYslE QEGIFAML.
Al
nswer Did you receive a notification about the live lecture via announcement or email, but
English can't see the Collaborate or Zoom menu? It seems the professor hasn't opened the
menu yet. Please ask the professor to enable the 'Show Menu' option."
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Fig. 2. Service image for the chatbot system
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Table 6. Verification of answer generation under the proposed scheme - Case (1) Asking a question suitable for the LMS

No Type Language Content
Question Korean  ZINE 00| ME=H|, MEA HMEsh= &igo] ALR?
English | have already submitted the assignment, but is there a way to resubmit it?
IHIE ofo] MERS 42 MEN HMEske W2 fsUnh uEnM ME JKs 38 28 oy
Korean  MEsfzohl Z200 Shoff AHIE0| Thsotn, oth| AME Sl MY AS2 wHoH ASHCL 27t
] SHAl ZHHIE CHA| MZsoF ske 22, nadm 2 A=iStAle 20l E5UCH
Answer If you have already submitted an assignment, there is no way to resubmit a new one.
Resubmission is only possible if the professor has set the allowed number of submissions
English to two or more, and the authority to set the number of submissions lies with the professor.
If it is necessary to resubmit the assignment, it is advisable to contact the professor
directly.
Korean  ZZM S8 diHig AFM|Q.
Question - - —
English Please tell me how to register as an auditing student.
Y S5 UH2 22 IA U [0 F VB ARZAL 5] HiRE SEISH %, Situtis AM
K 50 ‘SIEAPE SESHAIM EHUCHL CiZh FZE2 sZAUE HEVRZE OlF AlAH o=z gaidoz
TSN AT ofmolL HATIZH OIF0IE B Of HUMS SSEHFMOF BILICL XMEH LSS {LinkS &
ToFAD | siEiLick
2
Answer To register as an auditing student in the LMS, click on the [Teaching Assistants and Other
Users Registration] menu within the course. Then, search for the student ID and select
. 'learner’ to complete the registration. Please note that auditing students will be
English . . . . .
systematically removed after the course registration correction period. Therefore, you must
re-register as an auditing student once this period has passed. For more details, please
refer to the provided link. {Link}
) Korean  0|H|g HZ SHHE AFAHIS.
Question - —
English Please tell me how to change my email in the LMS.
ol HZ e ChSat ZEUCh
Korean  OiX ZEof 271015t 3, [S/ER] Blo| [SIXA A0 S0I7tM Z2ioll s oMY FAE wH
3 aiFML. J2|0 SEC0| 20k CH| 270151H HAE ojHg FAJt Hi2 BHAE LD
Answer The method to change your email is as follows: First, log in to the portal, then go to
Endlish [Academic/Graduation] tab and enter [Modify Academic Information] to change the email
9 address listed in the middle. Afterward, log out of the LMS and log back in to see the
updated email address immediately reflected.
Questi Korean  S3ECc0| 20| #2ske 72 2882 £ + ULHR?
uestion
English Can | see a list of students enrolled in the same course on the LMS?
K SaECoME I4H EE ZWHR0| SLM S22 Holgt £ gLk SMESHME i YEE
4 oA solstal 4 glgLict. FoFxel £20| LS NBE AR ADHFAP| HRILIC {Link)
Answer In the LMS, only professors or teaching assistants have access to the student list.
English Students cannot view this information. For additional help, please refer to the provided link.
{Link}
] Korean — EE40| 28 22|t LUHS LAFML.
Question - - - -
English Please tell me how to post in the discussion room.
EE2M 22 22l Uy oY 5o SEE FA0 HEE &, A5 Sl ESAS ZEl6lof
Korean o2 T ASUCEL 2lof E2H0| H[SVH2 HEE0f A= 29, sfg 2= DrEi HLs Buof
SHE QASIAIH EUCh =3 ol &35 &slo] 2 JI0|=H £ tiwde SHolsiAH =20] 2
5 ZAQILIC {Link}
Answer The method to post in the discussion room involves accessing the LMS course for the
specific subject and then clicking on the discussion room on the left side to write your
English post. If the discussion room is set to private, you can email the professor to request

access. Additionally, you may refer to the quick guide or discussion manual available at
the link below. {Link}
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Table 7. Verification of answer generation under the proposed scheme - Case (2) Asking a question related to the university, but
not related to the LMS

No Type Language Content
Korean SR A Cfele| EA2 F10171R7?
Question
English Who is the current president of this university?
1 K ISR SR A CHEtel BF0f st 2= MojAs ¥ o Sz ZEQUCH ofg HEE HolstH &
OreaN i Ja0lLt FAIOISE ATEIAP| BRRILICE
Answer
Endlish I'm sorry, but the current information about the president of the university is unknown to me.
9 Please refer to the relevant institution or website to verify this information.
Korean A C{Siol| QU= EHHiCfstel] 2= HAS LE{FM 2.
Question
English Please let me know the names of all the colleges in this university.
2 K Z| &R A thetoll= Cheol BRRCiStol flon 1 WA 2F 2€H=2|7| o2 A o FE=RIUC
oA o xNE MEE %owuﬂ# A T8 4| EH0|XIE 1Bt Bl
Answer
Endlish | apologize, but please understand that our university comprises many colleges, and listing
9 them all would be difficult. For more information, please refer to the university's official website.
Korean A Cist SAlstzie| of st FH2 ¥ Felie?
Question
English What is the annual enroliment quota for the statistics department at this university?
Z|&5HX|gh A ThEE EAIS o] & s HRo|| ChEt HEE €1 = 0| o] HEof| & ié HHE =
3 Korean & 7 SiELICE e HEE 2olst2iM A CHsle| Z4| HAO|EL} &t AFRA| 225t 20l E8 A
uc. £23 =28 =8 FSEC
Answer
| apologize, but | can't give you an exact answer because | don't know any information about
English the quota for a year in the statistics department. To check that information, you might want to
contact the official university website or department office. Sorry for the lack of help.
Korean A CHE0| = kMo CHsl Y2FML
Question
English Please tell me about the admissions process at the university.
Z|SIREL A ChSte] USHHSO) Cis TAIRSl s Has| 2Ri=ely| ofgsLch A tistel Ystrise
Korean  Ofid WIS & glon], StufLt stof w2t Ciet stent Mt MEE & 7| HEAULCL A Chete|
4 34 ZH[OIX|LE stA SoIM FAl HEE SISHAlE Ag ARSI
Answer I'm sorry, but it's difficult to give you specific information about the university's admissions
process. This is because the university's admissions process may vary every year, and various
English admissions requirements and procedures may be applied to each department. It is
recommended to check the latest information on the university's official website or admissions
office.
Korean A C{sle| MR ZL=META| 7hs Lils LHFML.
Question
English Please tell me how to get from the main building to the central library.
5 Korean Z[ SR M7 =ot=d 2 s HEUF ofgUCh CHE WEQHH A|AHIS OIZSAIL 3K FRI0A 2|
H =9 IéfAIE 20l =20 € + AFHLCE
Answer
English I'm sorry, but this is not the information | can help you with. It may be helpful to use another

traffic guidance system or contact your local residents directly.
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Table 8. Verification of answer generation under the proposed scheme - Case (3) Asking a question not related to both the LMS
and university

No Type Language Content
Korean &I Z|U2fe| LHEHS TTIR?
Question - - -
English Who is the president of our country?
I &SRS, XM= SR Alcholl Chet MEE & = QU] 20| (HEe] HEE HMSg + glELc CE &
1 Korean i ~ ol A
20| AAH ==Y 4 ASLIC
Answer
Endlish | apologize, but | am unable to provide information about the president as | do not have
9 access to current data. If you have any other questions, I'd be happy to assist you.
. Korean  Formula 10 &ofsl= ElE9| 222 YT L.
Question

English Please let me know the list of teams participating in Formula 1.
{25t 52 MAlSP| oEE

Korean  Z1ESHRISE Formula 10 Eojsks EiSel 222 of AT BSEP| g2 Mg =5
2 ek &R AIZ0| Eojsi= EiSS S22 ZA| F1 HAOISL Bt FA 52 HISAD| sfic,

E=-1 SaC ©on

Answer I'm sorry, but the list of teams participating in Formula 1 changes every season, so it's difficult
English to provide an accurate list. For the list of teams participating in the current season, please
refer to the official F1 website or related news.

Korean {iolo{2eol2h FA0Irte?

Question - -
English What is the large language model?
3 K Z|SSHRIRE Aol = 2o Chet PRzl MEL BHHE HIZs| MEEUCE O XS FEE FoLEA|
AN ALt MEloiH BolsthE WS HIERILIC
Answer
) Sorry, it is difficult to provide specific information or answers about the large language model.
English ) ) .
We recommend you to find more information or contact experts.
Questi Korean A7t af2l0fM O{AS SS0{HFIEUCE SH2I0A O1AS SS0IH2|H OfEA| sHOF SH=Al LRATMIR.
uestion
English | lost my passport while overseas. Please tell me what | can do for a lost passport abroad.
4
A Korean  Z|&5HX|2h 1 AR0l| ChofMs HHEE 471 SiEUCE CIE EE0] ACAIH M =of=2 = ASHCE
nswer
English I'm sorry, but | can't answer that question. If you have any other questions, | can help you.
Korean Transformerdi|A{2] Attention mechanismO| £9{217t27?
Question
English What is the attention mechanism in transformer?
5 Korean  SotAlZh 1 A0l Chet BH2 ofifM dE=2 471 YSHM HE 220] oAl AHEA 201
BEAL, NS Ol =ot=e| &Lt
Answer

I'm sorry, but | can't explain the answer to that question because it's difficult. If you have any

English other questions, feel free to ask, and I'll do my best to assist you.
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Recall, F1-Score S AH-3te] A H G XEV} X HAE
oF dubt 2 A sh=AE SH s, Aol AlFe g
o] A5 THHLE Hrlsted T8 988 sty 2
2)-®T= 27 ROUGE-19] Precision, Recall, F1-Score<]
4] Yehdth. ROUGE-19] Precisions A4 H B 2E
©] Unigram T % Bl 2Ed| Z2)8H= Unigram®] Bl &S
Yehl®, ROUGE-19] Recalle 3% ©2E 2| Unigram
& WA D g AE0] EA)8E Unigram® &S et
ROUGE-12] F1-Score+= Precision®} Recall®] %3} % +t9]
t}. ROUGE-19114 2] Unigrame Bigram3} LCSZ 73k
71o] 7}7} ROUGE-2¢} ROUGE-L9] #2]¢] Hth

ROUGE—1 Precision
Numberofoverlapping unigrams (2)

© Numberofunigrams in generatedtext

ROUGE—1 Recall
Numberofoverlapping unigrams (3)

Numberofunigramsinre ference text

_ 2X Precision X Recall
ROUGE=1F1L=Seore = Precision + Recall )

39, 10, 112 2H2F LMSel A9 A8 skls 4%

E 9. ROUGE-12 0|&st Bt M5 -7}
Table 9. Evaluation of response using ROUGE-1

ol o] F3to]l AT Frdel st ROUGE-1, ROUGE-
2, ROUGE-LE °]&sto] g A5 H7H 2s yet
Witk Aotsl= 7IHolA Confidence check$t Re-rank
modules A 23 Zﬂ-Jr Xﬂ J'“E?} 719 Abole] © Al A

&3t 1070 9] Aol disted 7t
7—}417}114‘2 ﬁ]”&f{ H °§‘ Hestetith 1 A3, F
o1zl A9ojol| thate] A HolEAlg T3l =& /M

bt 22 dolele] tatel AR A3 %98 2
2 A oF UL YT Aol H B2 4% gu
ATE F 98T FAT + UdAn

B ERoA] e Aol AT ol thate] 307
o FYES PO FYHOR YT 6,7, 83}

3L
[§)
= ARSI 54 BAE HEs

Metric ROUGE-1
Method Precision Recall F1-Score
w/o Confidence check and Re-rank module 0.3308 0.3633 0.2759
Our method 0.4326 0.4763 0.3642
E 10. ROUGE-2E 0|23t B Ms LIt
Table 10. Evaluation of response using ROUGE-2
Metric ROUGE-2
Method Precision Recall F1-Score
w/o Confidence check and Re-rank module 0.2088 0.2409 0.1660
Our method 0.2983 0.3441 0.2372
E 11. ROUGE-LS 0|25} HH M5 Tt
Table 11. Evaluation of response using ROUGE-L
Metric ROUGE-L
Method Precision Recall F1-Score
w/o Confidence check and Re-rank module 0.2919 0.3295 0.2461
Our method 0.3880 0.4337 0.3291
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Table 12. Evaluation of response through survey

A Student Service Chatbot for Learning Management System at University using Retrieval-Augmented Generation-based

Large Language Model)

Score Very e - Very
Metric dissatisfied Dissatisfied Neutral Satisfied Satisfied
Accuracy of provided answers 0.00% 3.33% 26.66% 56.66% 13.33%
Naturalness of conversation 0.00% 6.66% 33.33% 50.00% 10.00%
Overall satisfaction 0.00% 3.33% 23.33% 63.33% 10.00%
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