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Phat trién tro’ ly 4o hoc tap tich hop LLM ho tro hoc
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) Trwong Pai hoc Quéc té Héng Bang
TOM TAT
Tro'ly Go hoc tép lad mét trong nhitng trng dung tiém ndng cia tri tué nhén tao trong gido duc dai hoc, ddc
biét khi két hop vdi cdc mé hinh ngén ngi¥ Ion (LLM). Bai bdo ndy trinh bdy mét cdch tiép cdn phdt trién hé
théng tro'ly o hé tro hoc tdp cho mén hoc Céu truc dir liéu va Gidi thudt (CTDL&GT) - mét trong nhitng hoc
phdan nén tédng va bat budc trong chuong trinh dao tao nganh Céng nghé théng tin, git¥ vai trd quan trong
trong viéc rén luyén tu duy thudt todn va ndng luc gidi quyét vén dé cho sinh vién. Hé théng duoc xdy dung
dwa trén kién truc tich hop gitta mé hinh ngén ngi¥ In va ky thuét truy hoi két hop sinh (Retrieval-
Augmented Generation - RAG). Nghién ctru cling dé xudt cdch tiép can ddnh gid tro'ly do hoc tép dwa trén
ba tiéu chi: C4u truc cdu tré li, chét lwong ndi dung va dé lién quan dén truy vén ngudi hoc. Két qué ddnh
gid cho thdy hé théng gitip sinh vién tiép can va én tép kién thirc mét cdch trure quan, linh hoat va hiéu qud.
Nghién ctru mé ra huwdng phdt trién kha thi cho viéc trng dung LLM trong xdy dwng céng cu hoc tép théng
minhva cd nhdn hda trong méi truong gido duc dai hoc.

Ttr khod: cd nhdn héa hoc tap, céu tric dif liéu va gidi thudt, ky thudt RAG, mé hinh ngén ngi¥ Ion, tro

ly do hoc tép

1. DAT VAN DE

Tri tué nhan tao (Al) dang phat trién manh mé, tir
cac thuat toan don gian ban dau nhu hé chuyén gia
(Expert Systems), Al d3 ti€n t&i cdc mé hinh hoc sau
(Deep Learning) hién dai véi kha ndng tu hoc va téi
uwu hoda dua trén dir liéu dau vao. Al dang chirng
minh vai trd ngay cang quan trong trong ddi sdng,
khi gép phan nang cao chat lwgng cudc song va toi
uu hda nhiéu hoat ddng thuwong nhat. Tro' ly 3o, hay
con goi chatbot, la mot trong nhitng (rng dung tiéu
biéu cda Al hién nay trong viéc x{t ly ngdn ngit ty
nhién (Natural Language Processing - NLP), cho
phép may tinh giao ti€p vdi con nguwdi thdng qua
ngon ngit tw nhién moét cach ty dong va thong minh.
Céng nghé nay c6 kha nang t6i wu hda quy trinh lam
viéc trong nhiéu linh vure nhu gido duc, y té, thvong
mai dién tlr va cham soc khach hang.

Trong linh vye gido duc, chatbot da va dang chirng
minh tiém nang to I&n khi cé thé déng vai trd nhu
mot tro' ly 3o hoc tap théng minh. Thurc té cho thay,
trong gido duc hinh thirc gidng day truyén théng gap
khé khan trong viéc theo sat tirng sinh vién va gidi
ddp day du moi thac mac. Diéu nay khién nhiéu
ngudi hoc chi déng tim dén cac cong cu hoc tap hd
trg. Trong béi cdnh do, chatbot trd thanh “tro' ly do
hoc tap” dac lyc, c6 thé gidi ddp nhanh chéng cac
ciu hdi vé ly thuyét, bai tap, tai liéu..., gilp ngudi
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hoc tiét kiém thoi gian va ndng cao tinh chd dong.
Dong thoi, gido vién ciing cé diéu kién tap trung vao
chuyén moén giang day va phét trién kj nang mém
cho sinh vién. Dai véi cdc mdn hoc cé dd phirc tap
cao nhu CTDL&GT, chatbot con dugc danh gia la
cong cu hd tro hiéu qud, nho kha nang phan hoi tirc
thi cac cau hdi vé thuat toan, dod phirc tap, cau truic
dit liéu phu hop, tham chi dua ra vi du minh hoa va
|&i gidi cu thé. V&i tinh linh hoat trong twong tac va
kha nang thich (ng vdi tirng trinh d6 nguoi hoc,
chatbot hd tro qua trinh hoc tré nén truc quan, dé
hiéu va dé ti€p can hon.

Theo nhu nghién clru cta tac gid Lé Thay Hién [1] tai
Trudng Pai hoc Kinh t& Thanh phé H6 Chi Minh, viéc
trng dung chatbot trong hoc tap cé tac dong tich cuc
dén nhan the va hanh vi hoc tap cla sinh vién, cho
thay tiém nang clia cdng nghé nay trong viéc ho tro
qua trinh ty hoc. Wollny va céng sv [2] cling da néu
ra rang chatbot trong gido duc cd thé gitip cai thién
kha nidng tiép thu kién thirc, ho trg sinh vién hiéu rd
hon vé ndi dung hoc tap va ndng cao hiéu suat hoc
tap. Mot budc tién dang chu y trong linh v Al gan
day 13 su ra doi va phat trién cla cdc md hinh ngdn
nglt I&n (Large Language Models - LLM) nhuw GPT
(Generative Pre-trained Transformer). Nhitng mo
hinh nay d3 cai thién rd rét khd ndng hiéu va tao sinh

ISSN: 2615 - 9686



Tap chi Khoa hoc Trwwérng Dai hoc Quéc té Hong Bang - S6 36 - 7/2025: 183-194

ngén nglt tw nhién, giup chatbot trd nén muot ma
va chinh xdc hon trong phan hdi. LLM khdng chi hiéu
sau sdc vé ngit nghia, ma con da stec xt ly nhitng
tinh huéng hoc tap phurc tap, mang lai trai nghiém
hoc ca nhan hoa va hiéu qua. Nho kha nang hoc tu
lvgng dit liéu khéng 16, LLM c6 thé dé xuat gidi phap
phl hop, tailiéu hitu ich va giai thich ré rang cac khai
niém chuyén sau trong cdc mon hoc nhu CTDL&GT.
Nghién clru nay dé xuat mot hudng ti€p can tich
hop md hinh LLM vao &ng dung hd tro hoc tap
chuyén biét cho mén hoc CTDL&GT. Cac phan tiép
theo cla bai bdo s& trinh bay co sé ly thuyét, thiét ké
hé théng, két qua thir nghiém va huwéng phat trién
tuong lai ciia hé théng.

2.CO'SO'LY THUYET VA NGHIEN CU'U LIEN QUAN
2.1.T6ng quan vé trg’' ly 3o va mé hinh ngdn ngir I&n
Chatbot 13 cdc chuong trinh may tinh ddi thoai
théng minh mé phong cudc trd chuyén cta con
ngudi moét cach ty nhién. Mot chatbot cé thé xir ly
dau vao tir ngudi dung va tao ra dau ra twong ng
[3]. Théng thuwong, chatbot nhan van ban ngén ngilr
tw nhién 1am dau vao, va dau ra can 1a cdu trd |6 phu
hop nhat véi cdu dau vao cla ngudi dung. Chatbot
cling c6 thé dugc dinh nghia 1a “hé théng ddi thoai
gitta ngudi va may tinh truc tuyén sir dung ngén ngir
tw nhién” [4]. Nhu vy, chatbot 1a mét hé théng d6i
thoai ty dong cé kha ndang phuc vu hang nghin nguoi
dung cung ltc. Chatbot cé thé dwoc phan loai dya
trén nhiéu tiéu chi khac nhau, bao gém: Loai dich vu
cung cap, mién tri thirc, phuong phap tao phan héi,
muc tiéu, quyén truy cap hé thong va mirc do ho tro
tlr con nguoi [4].

Trong bdi canh gido duc, chatbot dang duoc phat
trién thanh mot hinh thai cao cap hon goila trg ly do
hoc tap (virtual learning assistant). Day la cac hé
théng d6i thoai théng minh khéng chi twong tac
ngon nglt ma con hd tro qud trinh hoc tap mot cach
chi déng, cé dinh huwdng va ca nhan héa theo trinh
dd, muc tiéu va hanh vi cta nguai hoc. Tro' ly do hoc
tap ¢ kha ndng tra 101 cdu héi hoc thuat, giai thich
khai niém, cung cap vi du minh hoa. Ngoai ra, hé
théng con dua ra goi y 6n tap va theo ddi tién trinh
hoc cla nguwdi dung. Khong gidng cac chatbot
truyén thdéng, tro ly do hoc tap thudng duoc tich
hop véi cac ngudn tri thirc chuyén nganh. Cac hé
théng nay cé kha ndng thich &ng theo tirng déi
tuong ngudi hoc, tir d6 gilp tang cwong hiéu qua va
tuong tac trong moi tredng hoc tap so.

Dé xay dwng mdt hé théng chatbot hodc tro ly do
hoc tap co ban, hién nay cé hai phuvong phap phd
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bién [3, 5]:

- Phuwong phdp duwa trén luat (Rule-based) la
phuong phép truyén thdng trong d6 chatbot hoat
dong dua trén cac tap hop quy tic (rule-based)
duwoc dinh nghiia san nhu tir khéa, mau cau va cay
diéu kién (if-else). Gia st, néu ngudi dung hoi
“ngan xép la gi?”, chatbot s& nhan dién tir “ngan
xép” va dua ra phan hoi phu hgp. Phuong phap
nay dé phat trién, kiém soat ndi dung phan hoi tét.
Tuy nhién, nd lai thi€u khd nang m& réng va khdng
thich (rng tét véi cac truy van phirc tap.

- Phwong phap dya trén Al (Al-based) sir dung cac ky
thuat tri tué nhan tao nhu hoc may (Machine
Learning - ML) va hoc sau (Deep Learning - DL) la
dé hoc tir di liéu va cung cap cac phan hdi théng
minh, ty dong phu hop vdi nglt canh. Nhirng
chatbot nay gitp cai thién hiéu qua giao tiép, tang
tinh linh hoat va mang lai trai nghiém nguoi dung
tét hon so véi cac phwong phap xay dung chatbot
truyén théng. Hoc siu (DL) Ia mét budce tién quan
trong trong Iinh virc Al, cho phép m6 hinh héa cac
cau tric dit liéu phirc tap bang cach s&r dung mang
no-ron nhiéu tang. Trong x& ly ngdn ngit tw nhién
(NLP), hoc siu d3 tao tién dé cho sy phat trién cla
cac kién trdc hién dai nhw Transformer [6 - 8].
Phuong phdp nay néi bat nho dé chinh xac cao,
kha ndng sinh ngdén ngit tw nhién tdt va kha nang
thich &ng v&i dir liéu phirc tap. Tuy vay, né cling doi
hoi tai nguyén tinh todn I&n, thoi gian huan luyén
daiva c6 thé khé ki€ém sodt do cé nhiéu tham s an.

M6 hinh ngbn ngit Ion (Large Language Models -
LLMs) la mét (rng dung tiéu biéu cta hoc su, dugc
huan luyén trén tp di liéu van ban khéng 16 véi
muc tiéu hiéu va sinh ngdn ngit & mdrc dé ty nhién
cao. V& mat ky thuat, LLM thudng duoc xay dung
dwa trén kién tric Transformer va sir dung hang ty
tham s8, cho phép md hinh hoc céc biéu dién ngdn
nglt phirc tap. Cic mé hinh néi bat nhu GPT
(OpenAl) [6], BART (Google) [7] va LLaMa (Meta) [8]
da chirng minh khd nang vuot trdi trong nhiéu
nhiém vu nhu tra 107 cau hdi, héi thoai, dich may, va
tédm tat vin ban. Nho khéi lvgng dit liéu huan luyén
da dang, LLM c6 kha n3ng thu nhan tri thirc t8ng
quat va biéu hién ngdn ngit linh hoat. Tuy nhién, LLM
cling d6i mat vdi hién tuong “do giac” (hallu-
cination), trc la tao ra ndi dung khoéng chinh xac
hodc khéng c6 co s& thuc t& - mdt han ché phé bién
do thi€u kha nang truy cap théng tin cp nhat va tri
thirc chuyén biét. D& khic phuc diéu nay, cac kj
thuat tang cuong nhu Retrieval-Augmented
Generation (RAG) [9] d3 duoc dé xuat. RAG két hop
gitta kha nang sinh ngén nglt cia mo hinh véi hé
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th6ng truy hoi tai liéu ngtr canh tir kho tri thirc ngoai,
cho phép phan hdi chinh xac hon va cé thé kiém
chirng. Day 1a mot budc ti€n quan trong trong viéc
phat trién tro ly 3o hoc tap dwa trén LLM, vi né cho
phép mé hinh vira hi€u ciu hoi theo ngit canh, vira
truy cap cdc tai liéu hoc thuat pht hop - tir dé duwara
|&i giai thich chinh xac, cap nhat va minh bach.

2.2. Cacnghién ctru lién quan

Dé xay dung mot ng dung tro ly 3o hoc tap cb thé
dap ng t6t cdc nhu cau va hd tro toan dién cho
nguwdi dung, nhdm da tién hanh khao sit mot s6
nghién ctru lién quan. Chatbot tu van tuyén sinh &
cong trinh [10] tap trung vao viéc phat trién mot
chatbot tu van tuyén sinh cho trwong dai hoc.
Chatbot duoc thiét ké dé tra | cic cau hoi thuong
gap cla sinh vién vé quy trinh tuyén sinh, cdc nganh
hoc, hoc phi va cac thong tin lién quan khac. Nghién
clru nay st dung cac ky thuat xt ly ngdn ngit tu
nhién va hoc may dé cai thién kha nang hiéu va phan
hoi cha chatbot. Van dé I&n cla hé théng nay la
khong kiém soat dwoc dit liéu va thi€u chuyén mén
trong mot s6 linh vure, dan dén kha ning cung cap
théng tin khdng chinh xac hodc khéng day du. Cong
trinh [11] xdy dung mot chatbot tw van ngudi dung
trong linh vire y t& da liéu. Chatbot nay st dung nén
tang Rasa dé phat trién, vdi cac ki thuat x{r ly ngdn
nglt tu nhién (NLP) nhw phan loai y dinh, trich xuat
thyc thé va quan ly hdi thoai. Mé hinh PhoBERT
dugc ap dung dé cai thién hiéu qua nhan dang y
dinh va tén riéng. K&t qua thlr nghiém cho thay
chatbot c6 dé chinh xac cao trong viéc tu van cac
triéu chirng va phuong phap diéu tri bénh da liéu.
Tuy nhién, chatbot nay dya trén quy tic (rule-based
chatbot), Iam han ché su thodi mai cho ngudi dung
va lam gidm tinh linh hoat ctia hé théng. Nghién ctru
[12] da trinh bay phuong phap xdy dyng ing dung
hd tro hoc tap dwa trén ChatGPT APl nhdm gilp sinh
vién hoc tap hiéu qua hon trong mon CTDL&GT. Cac
k{ thuat néi bat dwoc ap dung trong nghién ctru [12]
nhu prompting, pre-prompting, function call va fine-
tuning dung dé tao ra phan hdi phu hop véi ndi dung
moén hoc CTDL&GT. Du vay, nghién cttu [12] van
dang con phu thudc nhiéu vao API cta bén thir ba,
dan dén cac mit han ché nhu chi phi cao, khé kiém
soat di liéu va hé théng dugc xay dwng van chua cé
co ché danh gia ty dong su lién quan ca ndi dung
phan hoi.

Nghién ctru nay dé xuat mot s6 huwdng khac phuc
trong qua trinh xay dung ng dung tro ly do, cu
thé nhu:

(1) Tich hop truc ti€p mé hinh ngdn ngit I&n (LLM)
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vao hé théng thay vi phu thudc vao cac APl bén
ngoai. Cach ti€p can nay giup giam chi phi van hanh,
kiém soat tdt hon dit liéu dau vao/dau ra cla
chatbot, dong thoi gidm d6 tré trong x( ly truy van
do khéng phai truyén tai dir liéu qua mang dén may
chi bén ngoai.

(2) Phat trién co ché danh gia phan hdi nham cung
cap cho ngudi dung co s& dé theo ddi cau truc, tinh
chinh xdcva mirc d6 lién quan cla dit liéu tra vé.

2.3. Cac mé hinh ngdn ngit I&n ngudén mé

Nhom nghién ctru da tién hanh khao sat cdc mé hinh

ngén nglt l&n ngudn ma& sau nham tim ra md hinh

phl hgp cho muctiéu clia nghién ctru:

- M6 hinh aya-23-8b la m6 hinh LLM do Cohere phat
ndi bat nhd kha nang x{r Iy linh hoat cac ngdn ngit it
phé bién va phu hop véi cac tac vu phan tich, sinh
van ban phirc tap. Theo bai bao so sanh gitta cac
md hinh LLM phé bién [13] cho thay so véi llama3,
aya-23-8b tranh dugrc 16i hidu sai chi dn hoic sinh
van ban thira bang tiéng Anh. M6 hinh nay ciing
dat diém cao trén céc thudc do BLEU, ROUGE [14]
va d6 trung thuc ngilr nghia (semantic fidelity), dac
biét hiéu qua trong cac tac vu da ngodn ngir.

- M6 hinh qwen2-vl-7b-instruct [15] la dong m6 hinh
ngdn ngit I&n (LLM) do Alibaba Cloud phat trién, c6
kha ndng x{r ly déng th&i hinh dnh va van ban, gidp
nang cao do chinh xac va chat lvgng dau ra. Nho
kha ning tuong tac theo hwéng dan, mé hinh dic
biét phu hop véi cac tac vu can linh hoat va tuy
bién theo yéu cau.

- M6 hinh hermes-3-llama-3.2-3b [16] la dong m6 hinh
ngdbn ngtt 16n (LLM) do Nous Research phat trién,
duoc tinh chinh tir Llama-3.2-3B, ndi bat vdi kha
nang doi thoai da luwot, 1ap luan, vai dién va tao ma.

3. THIET KE HE THONG VA PHUONG PHAP

3.1. Khao sat hién trang va phan tich chirc ning
Nham tim hiéu nhu cau va mong mudn s dung hé
théng tro' ly 3o hoc tap cda sinh vién, nhém nghién
clru d3 tién hanh moét cudc khdo sat véi muc tiéu thu
thap théng tin vé nhu cdu st dung tro ly do trong
qua trinh hoc tdp mén hoc CTDL&GT. Két qua khao
sat duoc sir dung dé xay dung cac chirc ndng phu
hop cho hé théng tro ly 3o hoc tdp mén CTDL&GT.
Dai twong khao sat |a sinh vién nganh Cong nghé
thong tin (CNTT) tai Trwdng Dai hoc Qudc té Hong
Bang. Hinh thirc khao sat 1a truc tuyén bang Google
Forms vdi cac cau hoi tap trung vao tim hiéu nhu cau
va mong muén cla sinh vién khi st dung tro' ly do
hoctap moén CTDL&GT.
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Hinh 1. Nhu ciu s dung chatbot trong mén CTDL&GT

Dua theo cac khao sat thu thap dugcnhu & Hinh
1, nhdm d3 thiét ké ra so d6 chirc ndng cda hé
théng (use case diagram) v&i hai tdc nhan chinh
la ngwdi dung va quan tri vién. Cac chirc nang
duoc thiét ké trong hé thdng nhu & Hinh 2 véi

muctiéucungcdp moéitrwdngtraoddi, hoctapva
tra ctru thong tin vé mon hoc CTDL&GT trong
chuongtrinh daotaonganh CNTT tai Truong Dai
hoc Qudc té Héng Bang mot cach trwec quan va
tuongtac.

Hinh 2. So d6 use case tro ly ao ho trg hoc tdp CTDL&GT

3.2. Phantich va thiét ké hé thong

Hé thdng duoc xdy dung theo kién tric da mo-dun

nhw & Hinh 3, trong d6 cac thanh phan chinh bao gom:

- M6-dun Ti€p nhan va x ly dit liéu dau vao (6) la
phan “clra ngd” cta hé thdng, noi dit liéu duorc
nhan tr nguoi dung théng qua giao dién
(text/voice). Cac dau vao thudng la céc truy van
nhu “giai thich vé& cay nhj phan”, “vi du vé thuat
toan sap x&p nhanh”, hay “phan tich do phurc tap
cUathuattoan dé quy”.

- Mé-dun Hiéu ngdn ngit tu nhién (NLU) (10) chinh
[a trung tdm x{r ly ngdn ngit cha hé thdng, chiu
trach nhiém phan tich va chuyén déi céc truy van
cla nguwdi dung thanh dir liéu cd ciu trac. Hé
théng sau d6 s& sir dung di¥ liéu nay dé tim kiém
théng tin phu hgp va tao phan héi cé ciu tric, bao
gdm giai thich thuat toan, vi du minh hoa, va m3
nguodn cai dat.

- Mé-dun Quan ly hoi thoai (11) la phan ki thujt
trung tdm diéu phdi cac tuong tic gitta ngudi
dung va hé thong trg ly ao. V&i dic thu cla viec hd
tro hoc tdp, mé-dun quan ly hdi thoai khdng chi
theo d6i céc truy van ma con ghi nhéan lich st hoc
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tap, gilp tao ra mdt chudi truy van logic, cé tinh

lién két gitra cac chu dé. V& mat kién tric, mé-dun

nay dam bao rang cac phién giao tiép dwoc duy tri
lién tuc va cd tinh lién két cao, ngay ca khi truy van
cla ngudi dung thay d6i theo thoi gian.

Mé-dun Hoi dap & Sinh cau trad 10i la thanh phan

chinh ctia hé théng giao tiép théng tin, dwoc thiét

k€ nham ting cudng kha ning tuwong tac gitta
nguwdi dung va hé théng. Mé-dun nay dam nhiém
nhiém vu nhan cdc cdu hdi do ngudi dung nhap
vao, phan tich ndi dung, truy xuat di¥ liéu lién quan
va dua ra ciu trd 1o phu hop cung vdi céc dé xuat
thong tin b6 trg néu can thiét. Cac thanh phan
chinhva quy trinh trong mé-dun:

M&-dun RAG (12) ¢é nhiém vu truy xuat tri thire tir
cac kho dit liéu cé san (16, 17, 18) va dung mé hinh

LLM (21) dé sinh cAu tra 5.

+ M6-dun Danh gia cau tra |oi (14) cé nhiém vu
danh gid chat lwong va mirc d6 phu hop cta ciu
tra 1o truwde khitrd vé ngudi dung.

+ M&-dun Hoi dap (13) két ndi gitta backend va
giao dién ngudi dung dé hién thi phan hoi.
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Toan bd chudi xt ly hoi-ddp dién ra theo thi tu:

Truy van - Tién x ly (6) - Hiéu ngdn ngit (10) >

Quan ly hdi thoai (11) > Truy xuat/sinh cau tra 1oi

(12) > Danh gia (14) - Gi lai qua giao dién nguoi

dung (13).

- Mé-dun Tich hop va giao tiép véi hé thong bén
ngoai dugc thiét ké nham tao cau néi cho tro' ly ao
v3i cac ing dung khéc, tr 46 mé réng céc tinh
nang cla hé thdng, gdbm cac moé-dun sau:

+ MO-dun Xac thue (7) ¢ nhiém vu xac thyc ngudi
dungkhidang nhap tlr giao dién.

+M6-dun XU Iy tap tin (8) hd tro xtr ly tai liéu (pdf,
docx), lwu trit vao mo-dun (18).

+M6-dun Goi ham (9) cho phép goi ham tuy chinh
tir LLM (21).

Hinh 3. Kién truc téng quan hé théng tro ly do
hoc tap mon CTDL&GT

3.3. Cdch thure ddnh gid phan héi tir tror ly o hoc tép

V@ tiéu chi ddnh gia, hé théng danh gid dya trén 3

khiacanh chinh:

-Cautrdc: Panh gid tinh day dd va cau tric phu hop
clacautraloi.

-N&i dung: Danh gia chat lwgng ndidung thuc té.

-D6 lién quan: Banh gida mirc d6 phu hop vdi cau hoi.

3.3.1. Bdnh gid céu tric

Hé thong danh gia sy hién dién va ndi dung clia cac
thé bat budc trong cau tra 1oi:
<CONCEPT></CONCEPT>: Gidi thich khdi niém.
<EXAMPLE></EXAMPLE>: Vidu lién quan.
<IMPLEMENTATION></IMPLEMENTATION>: Trién
khaima ngudn (néu cd).
<EXPLAINATION></EXPLAINATION>: Giai thich chi
tiétvan de.

<DESCRIPTION></DESCRIPTION>: Minh hoa thuét
toan hodcciutric.
<COMPLEXITY></COMPLEXITY>: Phan tich d6
phirctap (néucd).
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<LAB></LAB>: Phan thuc hanh (néu cd).
<VIDEO></VIDEO>: Phan video lién quan (néu cd)
Hé thdng dénh gid su hién dién va ndi dung cla cac
thé bat budctrong cau tra |oi:

-Thé cé ndidung day dG: +10 >15 diém.
-Théténtainhungtréng: +5 diém.

-Thé bithi€u ho3cl6i: 0 diém.
-Cautracténgthé: T6i da 100 diém.

3.3.2. bdnh gia néidung

DE& danh gia chat lvgng ndi dung phan hoéi cla hé
théng tro' ly o hoc tip AlgoBot trong mon CTDL&GT,
nghién ctru d@ xuat co ché chdm diém dwa trén bén
yéu té chinh: d6 chi tiét va rd rang cla giai thich khai
niém, tinh minh hoa va lién quan cta vi du, chat
lwgng m3 ngudn, va dd chinh xac cda phéan tich do
phirc tap thuat todn. Cac yéu td nay dugc gan trong
s6 twong ng (30% cho gidi thich khai niém, 20% cho
vi du, 20% cho ma ngudn, 30% cho phan tich dé
phirc tap) va diéu chinh dua trén d6 dai phan héi,
nham dam bao tinh khach quan va phu hop véi yéu
cau hoc thuét.

- Chat lwgng giai thich khai niém: yéu té nay danh
gia mirc do rd rang, day dd va chinh xac cha phan
giai thich khai niém trong phan hoéi & thé
<CONCEPT>. Céc tiéu chi bao gbm: (1) dé dai van
ban, st dung sé tir (word_count) trong phan giai
thich, véi ngudng téi thi€éu 100 tir d€ dam bao tinh
chitiét; sé lwong thuat nglr chuyén nganh cé trong
phan hoi; va danh gia cau truc phadn héi bang cach
so sanh vdi cau tric cda tirng loai cau héi.

- Chat lwgng vi du: Yéu t6 nay danh gid kha ndng
minh hoa khai niém théng qua néi dung phan hoi
& thé <EXAMPLE>, dwoc chdm dya trén ty € ti
khéa chunggitta cdu hdivavidu.

- Chat lvgng m3 ngudn: Yéu té nay danh gid phan ma
ngudn trong phan héi & thé <IMPLEMENTATION>
dwa trén tinh day dd cha ma ngudn va ty 1é chu
thich comment_lines / max(1, code_lines).

- Phan tich dé phirc tap: Yéu t6 nay danh gid phan
phan tich d6 phurc tap & thé <COMPLEXITY> va
dugc cham theo cac tiéu chi nhw +25 diém néu cd
phan tich day dd dé phire tap thuat toan; +15 diém
néu cé phan tich mét phan; +5 diém néu cé phan
tich co ban.

- Diéu chinh theo dd dai phan héi: Néu word_count >
500 thi diém duoc diéu chinh tdng 10%; néu
word_count < 500 thi diém dugc diéu chinh gidm 20%.

3.3.3.Ddnhgia dé lién quan
Dénh gid mirc d6 phu hop clia cdu tra 1&i vai cau hoi:
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-Tylétirkhda chung (45% trong sé):

keyword_ratio =
len(common_keywords)/max(1,len(query_keywords))
keyword_score = min(100,keyword_ratio*100)

-Twong déng ngit nghia (45% trong s6):

semantic_score = cosine_similarity(query_embedding,
response_embedding) * 100

3.3.4. Tinh diém téng hop va phén logi ddnh gid

Dua trén diém téng hop cd trong s6, cau tra IO

duogcphanloaithanh ba mirc:

- T6t (= 70 diém): Cau trd 1&i rd rang, dang dinh
dangva day dathéngtin.

- Trung binh (50 - 69 diém): Cau tra 1&i ¢ cau tric
nhuwngthi€u nhat quan hodc chua day du.

- Té (< 50 diém): Thiéu ciu truc, sai dinh dang,
thongtin khong chinh xac.

4.KET QUANGHIEN CU’'U VA THU NGHIEM

4.1.Caidathéthdng

DE phét trién tro ly 3o hoc tap tich hop LLM hd tro

hoc CTDL&GT hé théng dwoc nhdm phat trién theo

mé hinh 3 |&p nhu & Hinh 4 v&i Angular cho giao
dién nguoi dung, Spring Boot cho xt ly nghiép vu
va két ndi co s& dir liéu, cung Flask ddm nhiém céc
chitrc ndng két néi véi ChromaDB va LangChain.

Ung dung gdm cactrang sau:

- Trang Home: Gidi thiéu vé hé théng, chuyén tiép
ngudidung déntrangchat.

- Trang Dang ky/ Dang nhap: Nguoi dung sé xac
thucthéng tin trude khistr dung (rng dung.

- Trang Chat: La trang nguwoi dung tuong tac véi tro
lydonhw & Hinh 5.

- Trang Minh hoa thuat todn: Ngudi dung cé thé
thay rd hoat anh minh hoa chi tiét vé cach thirc
van hanh cta cau trac dir liéu vadi cdc thdong sd
duocnhdp tlr nguwdi dung nhuw @ Hinh 6.

Hinh 4. Trién khai hé thdng theo mé hinh 3 I6p

Hinh 5. Giao dién trang Chat

4.2. Xaydwngdirliéu

Trong quad trinh kiém thir, d& nang cao tinh chinh
xac cau tra |oi cla tro ly do hoc tap, hé théng duoc
nap tai liéu gido trinh va bai thwc hanh s dung
trong mon hoc CTDL&GT nganh CNTT tai Trudng
Dai hoc Quéc té Hong Bang [17]. DI liéu la cac tap
tin *.pdf hodc *.docx sé dwoc nap vao duoc
ChromaDB xtr ly théng qua quy trinh RAG. Quy
trinh nay bao gom:
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Hinh 6. Giao dién trang minh hoa thuat toan

(1) Phan doan Qc}i dung: Tailiéu dwgc chiathanh cac
doannhé dé dé dang quan ly va truy xuat sau nay.

(2) Tao vector nhing cho mdi doan nhd: Chuyén déi
tirng doan van ban thanh vector nhing cé kich
thudccd dinh.

(3) Luu trir trong ChromaDB: Cac vector nhung
cung véi metadata twong &ng sé duoc luwu triv
trong ChromaDB dé& phuc vuc cho viéc truy xuat
nhanh chéng khi cé yéu cau tir ngudidung.

Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwdrng Pai hoc Qudc té Hong Bang - S 36 - 7/2025: 183-194

Hinh 7. Cac tai liéu dwoc nap cho hé théng

4.3. Thir nghiém truy van
4.3.1. Phwong thie thir nghiém

Nham thir nghiém hé théng tro ly 3o hoc tap, nhém sir dung 68 cau hdi dé danh gia hé théng va duoc chia

thanh 4 nhém chinh:
Bang 1. Cac bd cau héi thir nghiém

Bd cau hoi giao ti€p co’ ban

Bd cau hoi ly thuyét

1) Chao ban, hdy gi¢i thiéu ban than va chirc ndng
chinh cla ban.

2) Chao ban, ban cé thé gii thich mét cach don gian
cau trac dit liéu la gi khong?

3) Néu téi khdng hiéu bai tap vé cay nhj phan, ban s&
giai thich lai nhu thé nao?

4) Ban nghi gi vé tam quan trong clia giai thuat trong
viéc phat trién phan mém?

1) Dinh nghia cau tric dit liéu la gi?

2) Giai thich Quick sort.

3) So sénh wu nhuoc diém gitta mang (array) va danh
sach lién két (linked list).

4) M6 ta dac diém cla cdy nhj phan (binary tree) va cac
(ng dung cla né.

5) Giai thich khai niém dé quy va néu vi du cu thé.

Bd cau hoi vé Code

Bd cau hoi vé bai tap va tailiéu

1) Viét ham ddo nguoc mot danh sach lién két

(Linked list).

2) Viét code cai dat thuat todn s3p x&p néi bot

(bubble sort).

3) Cach cai dat thuat toan Quick Sort trong C/C++ (hoadc
ngon ngit khac).

4) Viét ham thue hién tim ki€ém nhj phan trong mang
da duorc sap xép.

1) Dé bai: Cho mét danh sach s& nguyén, viét ham
C/C++tim cap s6 c6 tong Ién nhat.

2) Dé bai: Cho d6 thi cé trong s, viét code tim chu
trinh Euler (néu ton tai).

3) Tham khao: Liét ké cac bai tap vé ciu trdc dit liéu va
giai thuat.

4) Tham khao: 10 bai tip vé Binary Search.

Mdi bo cau hdi dugc thiét k& nham kiém tra cac khia canh cu thé trong Iinh viec CTDL&GT. Cau tric (ng voi

moi bo cau héi cu thé dwocmd ta nhu & Bang 2.

Bang 2. Ciu truc phan hdi cta tirng loai cadu hoi thir nghiém

Bo cau hai giao ti€p co’ ban

B6 ciu hoi ly thuyét

<CONCEPT></CONCEPT>
<EXAMPLE></EXAMPLE>
<DESCRIPTION></DESCRIPTION >

<CONCEPT></CONCEPT>
<EXAMPLE></EXAMPLE>
<DESCRIPTION></DESCRIPTION>
<VIDEOS></VIDEOS>

Bo cau hoi vé Code

Bo cau hoi vé bai tap va tai liéu

<CONCEPT></CONCEPT>
<EXAMPLE></EXAMPLE>
<DESCRIPTION></DESCRIPTION >
<IMPLEMENTATION></IMPLEMENTATION>
<EXPLANATION></EXPLANATION>
<VIDEOS></VIDEOS>

<LAB></LAB>
<COMPLEXITY></COMPLEXITY>

<CONCEPT></CONCEPT>
<EXAMPLE></EXAMPLE>
<DESCRIPTION></DESCRIPTION>
<IMPLEMENTATION></IMPLEMENTATION>
<EXPLANATION></EXPLANATION>
<VIDEOS></VIDEOS>

Hong Bang International University Journal of Science
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Trong d6, bd cdu hdivé code chiratwong ddihoan
chinhvé mat cdutric phdnhéictarngdungnhat

Theo Hinh 8, ndi dung phan héi tir tro ly do dwoc
trinh bay theo bé cuc rd rang, dua trén ciu tric
mau tuwong &ng vdi tirng dang cau hdi khac nhau
(trr nhitng phan khong bat budc). Thém vao dé,
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<CONCEPT>

<EXAMPLE>
<DESCRIPTION>
<IMPLEMENTATION>
< EXPLANATION>
<VIDEOS>

<LAB
<COMPLEXITY>

—
o )

<CONCEPT>
<EXAMPLE >
<DESCRIPTION>
<IMPLEMENTATION>
< EXPLANATION>
<VIDEOS>

<LAB
<COMPLEXITY>

—

<CONCEPT>
<EXAMPLE>
<DESCRIPTION>
<IMPLEMENTATION>
< EXPLANATION>
<VIDEOS>

<LAB
<COMPLEXITY>

<CONCEPT>

<EXAMPLE>
<DESCRIPTION>
<IMPLEMENTATION>
< EXPLANATION>
<VIDEOS>

<LAB
<COMPLEXITY>

<CONCEPT>

<EXAMPLE>
<DESCRIPTION>
<IMPLEMENTATION>
< EXPLANATION>
<VIDEOS>

<LAB
<COMPLEXITY>

—

va sau khi th* nghiém thu duwogc két qua nhu &
Hinh 8:

Hinh 8. Két qua phan hoi cla bd cau hoi vé Code (1)

troly 3o cé dé xuat cac tailiéu, trich dan ndi dung
lién quan va hién thj do lién quan twong &ng dé
hd tro ngudi dung dé dang hon trong qud trinh
tim hiéu.
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4.3.2. Ddnh gid cdc chi sé vé cdu tric, ndi dung va
déliénquan
Hé thong cung cap danh gia cho tirng cau hdi dua

diém trung binh cta 68 cau truy van nay theo céc
tiéu chi cau trac, ndi dung, va dé lién quan dé so
sanh nhu & Bang 3.

trén cactiéu chi: cdu truc, ndi dung, va dé lién quan
theo céc tiéu chudn danh gid d3 trinh bay & muc
3.3.Bén canh d6, hé thdng cling dwa ra cac tom tat
danh gia téng quan nham ho trg ngudi dung dé
dang nhan dinh chat lwgng phan héi. Hinh 9 cho
thay tro ly do dua ra két qua véi dé lién quan cao,
cau tric phan hdi twong dong véi cau tric mau d3
dinh nghta. Tuy nhién danh gia vé ndi dung van con
han chéva cantién hanh caithién thém.

Trong thue nghiém, nhdm da tién hanh truy van 68
ciu hoi d3 xay dwng véi lan lugt 3 mé hinh ngén
nglt ldn nguén ma& la aya-23-8b, hermes-3-llama-
3.2-3b, qwen2-vl-7b-instruct. Sau d6, nhém tinh Hinh 9. Két qua phan hoi clia bd cdu hdi vé Code (2)

Bang 3. Bang diém so sanh ba md hinh LLM
Cau | Néi
tric | dung

D3 lién
quan

M6 hinh Uu diém Nhuwore diém

- Phan héi da phan cé ciu tric rd rang |- Chat lugng ndi dung ddi khi thi€u
v&i day du thé d3 dinh nghia. chi tiét.

- Lubn bao gdm céc phan khai niém, vi |- Vi du chua dd toan dién.

du, minh hoa. - M6t s8 giai thich qua ngan gon.

- Dinh dang ma ngudn rd rang kém
giai thich.

aya-23-8b| 90.0 | 364 | 60.0

- System prompt bi 16 trong phan héi.

- D6 lién quan téi cau hoi kha tét khi ) N .
i g - Thuong xuyén bi “hallucinate”.

hermes-3- hoat dgng dune. ~Thiéu c4u trdc va dinh dang phii ho
llama-3.2- (13.75| 12.0 | 74.0 |-Bao gbm phan videos vdi cac tai R R g pnuhop
N > (khong tuan thu system prompt).
3b nguyén tham khao. s e LA oo e s L
, . » - Phan hoéi khdng nhat quan (doi khi
- Vi du ma nguon thuec té. v x
trong rong).
- Thiéu dinh dang ciu trdc, phan hoi
qua ngan gon.
qwen2-vi- 12.85| 11.5 | 54.0 |Phan hoi truc ti€p, ngan gon - Chat lwgng ndi dung th3
Tb-instruct| %" . . ; p, Ngan gon. yng ne g thap.

- Khéng tuan theo cau tric mong doi
(system prompt).

4.3.3.banh gid khach quan tir ngwoi dung 20

Sau khihoanthanh &ngdung, nhém d3 ti€n hanh 5

khdo sat hiéu qua clda rng dung trén y kién cla

ngwdi dung dé cé cdi nhin khach quan vé tinh 10

nang va trai nghiém cta ngudi dung veé tro ly do 5 I

hoctip daxay dwng. DSitwongkhdosatla30sinh 0 n i
vién nganh CNTT Trudng Dai hoc Qudc té Hong ! 2 3 4 >
Bang, 10 sinh vién K24 (10.33%), 16 sinh vién K23 mChatGPT | 0 | 2 | 10 | 15 | 3
(16.53%), 2 sinh vién K22 (2.7%) va 2 sinh vién AlgoBot 0 0 6 19 5
K21 (2.7%). Phuong thic khdo sat dugc tién m ChatGPT = AlgoBot

hanh théng qua GoogleForm va dadnh gid theo

) Hinh10. Panh gia ciu tric phan hdi gitta ChatGPT
thangdiém5.

va Algobot vé kién thirc mén CTDL&GT
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15

10
5 I I

0 [ |
1 2 3 4 5
B ChatGPT 0 2 9 13 6
AlgoBot 0 0 9 14
B ChatGPT AlgoBot

Hinh11. Danh gid vé dd phu hop vdi ndi dung
mon hoc CTDL&GT da hoc trong chuong trinh
dao tao giita ChatGPT va Algobot

20
15

10 I I
0 ||
2 3 4 5

1
W ChatGPT 0 0 16 12
AlgoBot 0 0 8 17 5

wv

W ChatGPT AlgoBot

Hinh 12. Danh gia do dé hiéu cta ndi dung phan
hoi gitta ChatGPT va Algobot vé kién thirc mén

CTDL&GT
20
15
10
R
0 |
1 2 3 4 s

mChatGPT 0 0 12 14
AlgoBot 0 0 11 15

B ChatGPT AlgoBot

Hinh 13. Danh gia d6 wva thich cac chirc nang gilra
ChatGPT va Algobot vé kién thirc mén CTDL&GT

Dua trén két qua khao sét & Hinh 10 - 13, hé théng
tro ly 4o hoc tdp duoc xdy dung, AlgoBot, nhin
chung dwoc danh gia cao va cé phan nhinh hon
ChatGPT & mot s6 khia canh dac biét 1a vé ciu tric
phan hoi, d6 dé hiéu, con vé do va thich thi ca hai
déu kha tuvong duong nhau va trong dé AlgoBot
gitt 6n dinh hon vai da s6 danh gia tich cuec.

4.4.Banluankétqua
Két qua thir nghiém cho thay hé théng tro' ly do hoc

tap AlgoBot mang lai hiéu qua dang ké trong viéc
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ho tro sinh vién ti€p can va nam bat ki€n thirc moén
CTDL&GT. Khi so sanh vdi ChatGPT, AlgoBot vuot
troi vé cau trac phan hoi, dd dé hiéu va mirc do lién
quan dén néi dung gidng day, cho thay viéc két hop
LLM v&i co ché ddnh gia phan hdi c6 thé dam bao
chatlvong cautrd 1oi.

Dwa trén Bang 3, mé hinh aya-23-8b dat diém cao
nhat vé ciu tric phan héi (90.0), phdn anh kha
nang t6 chirc théng tin tét. Tuy nhién, chat lwvong
ndi dung con han ché (36.4), c6 thé xuat phat ti
viéc kho tri thirc chua bao phl day dd céc cha dé
nang cao hodc ki thuat RAG chua duoc tdi wu hda
trong qua trinh truy xuét tai liéu lién quan. Trong
khi d8, md hinh hermes-3-llama-3.2-3b c6 diém do
lién quan cao nhat (74.0), phan dnh kha nang xtr ly
ngt canh manh mé. Tuy nhién, mo hinh nay doi khi
gap hién twong “ao giac”, dan dén cac phan hoi
khong chinh xac, lam giam do tin cay trong két qua.
Nguoc lai, mé hinh qwen2-vl-7b-instruct c6 phan
hoi ngdn gon nhung thiéu dinh dang cau tric va chi
tiét, khién di€ém s6 vé ndi dung thap nhat.

Két qua khao sat ngudi dung (Hinh 10 - 13) cing c6
nhitng phat hién nay, cho thiy AlgoBot duoc ddnh
gid cao hon ChatGPT vé cau trdc phan héi, dé phu
hop véi ndi dung moén hoc va do dé hidu. Dang chu
y, sinh vién nam nhéat (K24) danh gid cao cac giai
thich khai niém co ban, trong khi sinh vién ndm
cudi (K21, K22) lai wu tién tinh ndng minh hoa thuét
toan (Hinh 6). Diéu nay cho thay hé thdng can tich
hop co ché hoc thich nghi, cho phép diéu chinh
phan hoi dua trén trinh dd va nhu cau hoc tap cla
ngudi dung, nhdm t6i wu hda trai nghiém hoc tap.

Nhin chung, hé théng tro ly 3o hoc tap tich hop
LLM d3 chirng minh tiém nang trong viéc nang cao
kha ndng ti€p thu kién thirc CTDL&GT, dac biét 1a
vé tinh c4u tric va d6 lién quan cta phan héi. Tuy
nhién, dé phat trién mot céng cu hoc tap hoan
thién hon, nhém nghién ctu can ti€p tuc cai tién
mo hinh, m& réng bo dir liéu thir nghiém, déng
th&i tich hop thém cac phuong phap danh gia noi
dung mét cach toan dién, huédng dén viéc xay dung
mot hé théng hoc tap thong minh va thich (rng tot
hon véitirng nhém d6itugng sinh vién.

5. KET LUAN VA HUONG PHAT TRIEN

Nghién ctru nay trinh bay viéc xdy dwng hé théng
tro Iy 4o hoc tap tich hop LLM nhdm hd tro sinh
vién trong qua trinh hoc tap va 6n luyén mén hoc
CTDL&GT tai Trudrng Dai hoc Quéc té Hong Bang.
Hé thdng duoc phét trién dya trén kién tric Truy
hoi két hop sinh (Retrieval-Augmented Generation

Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwérng Pai hoc Qudc t& Hong Bang - S8 36 - 7/2025: 183-194 193

- RAG) cuing vdi co ché& danh gia phan hoi theo ba
tiéu chi chinh gdbm c4u trac, ndi dung va dd lién
quan. Hé théng hoat déng doc lap, khéng phu
thudc vao cac dich vu APl bén ngoai, qua dé giup
giam chi phivan hanh, nang cao khd ndng kiém soét
di¥ liéu d3u vao va dau ra, dong thoi gidm thiéu do
tré khi xtr Iy cac truy van tr nguoi dung. Bén canh
chirc ndng chinh Ia trd |&i cdu hdi, hé théng con tich
hgp co ché& danh gia phan hoi truc quan, giup
ngudi dung dé dang danh gia chat lwong cla céc
cau trd 10i. Két qua thir nghiém trén tap gdbm 68 cau
héi dwgc chia thanh cac nhdm ciu hédi vé kién thirc
co ban, khai niém, |ap trinh, bai tip va tai liéu cho
thay hé théng tro ly do AlgoBot cung cip phan hoi
phu hgp hon véindi dung mén hoc so véi ChatGPT,
dac biét thé hién wu diém rd rét vé tinh tryc quan,
cau tric va mirc dd dé hiéu. Tuy nhién, nghién ctru
cling ghi nhdn mét sd han ché con tén tai nhu sy
thiéu déng déu vé chat lwong ndi dung phan hoi,
hién twong “ao giac” (hallucination) trong mot s6
mé hinh LLM va kha néng thich nghi theo trinh d6
nguwdi hoc chua dat mic t6i wu. D& khac phuc
nhirng han ché nay, nghién clru dé xuat cac hudng
phat trién cu thé: (1) nang cao chat lwvgng ndi dung
phan hoi thdng qua viéc b6 sung va cip nhat dinh
ky cac tai liéu chuyén sau vé CTDL&GT trong co s&
dit liéu ChromaDB, qua d6 cai thién kha nang truy
xuat va giam thiéu phan hoi thi€u chinh xac; (2)
ki€ém sodt hién twong “do giac” bang ki thuat kiém
tra chéo giira két qua phan hdi cia LLM vdi céc tai
liéu tham chiéu cé san trong ChromaDB st dung

chi s& tuwong déng nglr nghia (cosine similarity),
déng thoi tién hanh tinh chinh cac mé hinh nguén
m& nhu aya-23-8b trén tap dit liéu chuyén biét; (3)
thuc hién khdo sat danh gid hé théng trén quy mo
I&n hon, t6i thiéu 100 sinh vién thudc cac khda hoc
khac nhau trong khoang thoi gian ba thang nhdm
danh gid hiéu qua sir dung lau dai va thu thap phan
hoi dinh tinh nham cai tién trai nghiém ngudi dung
va ca nhan hoda; (4) phan tich lich st truy van, trinh
dé ciangudidung dé phan loai nguwdidung va diéu
chinh phan héi (vi du: Giai thich chi tiét hon cho
sinh vién nam nhat, hodc tap trung vao minh hoa
thuat todn cho sinh vién ndm cudi); (5) ap dung cac
thuwdc do dinh lwvong nhu BLEU va ROUGE [14] dé
danh gid khach quan chat lwgng phan hoi, két hop
thém tinh nang cho phép ngudi dung danh gid tryc
ti€p dd chinh xac cla cau tra 1i; (6) phat trién mét
mo hinh ngdn ngit chuyén biét danh riéng cho mon
CTDL&GT bang cach huan luyén hodc tinh chinh
trén tap dit liéu hoc thuat chuyén sau, qua dé nang
cao d6 chinh xac va chiéu sdu chuyén mén cla cac
phan hoi. Cac dé xuat nay s& duoc trién khai trong
cac giai doan nghién clru tiép theo, nham xay dung
mot hé théng tro ly do hoc tap théng minh, hiéu
qua va dap &rng tot hon nhu cdu hoc tap cla sinh
vién nganh Cong nghéthoéngtin.
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Developing an LLM-Integrated virtual learning assistant

for the course of Data Structures and Algorithms

Hoang Ngoc Long, Vo Hai Dang, Le Hieu Nghiem
ABSTRACT
Virtual learning assistants represent a promising application of artificial intelligence in higher education,
especially when integrated with large language models (LLMs). This paper presents a development
approach for an Al-powered assistant designed to support student learning in the course Data Structures
and Algorithms - a foundational and compulsory subject in computer science education, essential for
building algorithmic thinking and problem-solving skills. The system architecture integrates advanced
LLMs with the Retrieval-Augmented Generation (RAG) technique. The study also proposes an evaluation
method for the assistant based on three criteria: Structural quality, content accuracy, and contextual
relevance of the responses. Experimental results indicate that the system facilitates more intuitive, flexible,
and effective access to course knowledge compared to traditional study methods. This research
demonstrates a feasible and practical approach for applying LLMs to the development of intelligent,
personalized learning tools in higher education environments.

Keywords: data structures and algorithms, large language models, personalized learning, retrieval-
augmented generation (RAG), virtual learning assistant
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