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TOM TAT

Hién nay bai canh viéc hoc tdp dudi sir hé tro cua ieng dung tri tué nhan tgo
ngay cang phat trién, nhu cau hé tro ca nhan hoéa tri thite ting cao. Trong bai bao
nay, nhom nghién ciu tgp trung vao mé hinh ngén nge nho (Small Language Model —
SLM), kj thudt Retrieval-Augmented Generation (RAG), cac kién tric RAG, va dé
Xudat mét hé thong tro' Iy hoc tdp ddng tin cdy, hiru ich cho hoc phan Nguyén Iy ké
toan. Muc tiéu cua hé thong 1a hé tro nhu cdu hoc tdp cia sinh vién, dong thoi bao
dam tinh phu hop véi diéu kién vé tai nguyén tai Truong Pai hoc Cong nghé Péng A.
Kién trdc hé thong bao gom ba thanh phan chinh: kho hoc liéu duwoc sé hda; bé phdn
truy xudt tri thizc iing dung mé hinh nhing; va mé hinh SLM dam nhiém vai trd tgo
sinh phan héi cho truy vén cia nguwoi hoc. Sau d@é, nhém thuwc hién thie nghiém, doi
sanh 2 mé hinh SLM doi véi két qua tao sinh phan hai 1a md hinh mistral va md hinh
tinyLLaMA. Két qud thu duwoc 80% phan hoi diing trong tam néi dung mén hoc véi mo
hinh tinyLLaMA, 93% doi véi mistral, 97% truy van cé truy xuat diing hoc liéu. Tir két
qud thez nghiém bude dau, nhdm nghién cizu nhan thay SLM va RAG ¢ tiém ndng ing
dung cao va m¢ ra khd ndng phdt trién cho cac mén hoc khac thuge chwong trinh dao
tao ké todn, ciing nhu tich hop kién trdc Modular RAG nham nang cao hiéu qud hé

thong trong twong lai.

Tir khoa: SLM, RAG, Naive RAG, tro ly a0 théng minh, nguyén Iy ké toan.
ABSTRACT

In the current landscape of education increasingly supported by artificial
intelligence applications, the demand for personalized knowledge assistance is rapidly
growing. This paper focuses on the use of Small Language Models (SLMs), the
Retrieval-Augmented Generation (RAG) technique, and various RAG architectures to
propose a reliable and practical learning assistant system for the Principles of
Accounting course. The objective is to support students’ learning needs while
ensuring compatibility with the resource constraints of East Asia University of
Technology. The proposed system architecture consists of three main components: a
digitized learning resource repository, a knowledge retrieval module utilizing
embedding models, and an SLM responsible for generating responses to student
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queries. The study conducted experimental comparisons between two SLMs—Mistral
and TinyLLaMA—in response generation. Results show that 80% of responses
generated by TinyLLaMA were relevant to the course content, while Mistral achieved
93%, and 97% of all queries retrieved the correct learning materials. These initial
results suggest that SLMs and RAG offer significant potential for educational
applications and may be extended to other accounting subjects. The study also
outlines future directions for integrating a Modular RAG architecture to enhance
system performance.

Keywords: SLM, RAG, Naive RAG, intelligent virtual assistant, principles of
accounting.

1. MO PAU

Sy phat trién manh mé& caa cac cong nghé tri tué nhan tao (Al) trong nhitng
nam gan day dang dat nén mong cho nhiing thay doi trong phuong phap day va hoc,
dac biét ¢ bac dai hoc. Hoc tap két hop tré thanh xu hudng pho bién, két hop gitra hoc
truyén thdng véi cac hinh thirc hoc tap sé héa nham hd trg, nang cao hiéu qua tiép thu
kién thirc trong qua trinh hoc tap cua sinh vién. Tuy nhién, trong thuc tién trién khai
sinh vién van gap kho khin trong viéc cha dong nam bat tri thire, dic biét véi cac mon
ly thuyét nén tang nhu Nguyén 1y ké toan — noi doi hoi ngudi hoc phai hiéu rd cac
khai niém triru tugng, nguyén tac ghi so6 va kha ning van dung vao tinh hudng cu thé.

Dé hd tro qua trinh hoc tap tré nén chi dong va ca nhan héa hon, nghién ciru
nay dé xuat mot hé thdng tro Iy hoc tap thong minh duoc xay dung dua trén md hinh
ngdn ngir nho (SLM) két hop k¥ thuat ting cuong truy xuat dir lieu noi bo (RAG).
SLM dugc lya chon vi kha ning trién khai nhe, phd hop voi didu kién ha tang tai
nhiéu co s& gido duc dai hoc Viét Nam n6i chung va tai Trudng Pai hoc Cong nghé
Pong A néi riéng. RAG gitip bd sung ngir canh tri thizc chuyén nganh cho mé hinh tao
sinh phan hoi, han ché hién tuong 4o giac thong tin va nang cao do6 chinh xac cia phan
hoi. Pac biét, trong cac mén hoc c6 ham lugng Iy thuyét cao nhu Nguyén 1y ké toan,
sinh vién thuong gip kho khin trong viéc nam bat khai niém, nguyén tic dinh khoan
va van dung bai tap. Viéc xay dung mot hé théng tro ly hoc tap dya trén cong nghé Al
— cu thé 1a md hinh ngdn ngir nho (SLM) két hop véi ki thuat RAG — c6 thé gidp sinh
vién truy xuét tri tharc mot cach tu nhién, chu dong va hiéu qua hon.

Trén co s d6, nhom nghién ciru xay dung hé thdng gom ba thanh phan chinh:
Kho hoc liéu sé hoa (Dé cuong chi tiét, chuan dau ra, lich trinh dao tao, gido trinh, bai
giang, cau hoi 6n tap, dé& cuong 6n tap, cac dé thi/dap an tai cac ndm trudc...), bo truy
Xuat tri thire sir dung md hinh nhing va mé hinh sinh phan hoi dya trén SLM. Hai mo
hinh ngén ngir da duoc huan luyén va tich hop l1a tinyLLaMA va mistral — déu la cac
mo hinh ma ngudn mé dung luong nho, da duoc tinh chinh cho tiéng Viét.

https://doi.org/10.65153/jgs22461
Journal of Science and Technology of East Asia University of Technology



Thir nghiém duoc tién hanh trén hon 100 truy van, nhiam so sénh hiéu qua cua
hai md hinh SLM trong viéc sinh phan hdi pht hop véi ndi dung mon hoc. Két qua so
bo cho thdy md hinh mistral dat do chinh xac noi dung cao hon (93%) so véi
tinyllama (80%), dong thoi hé thdng c6 kha ning truy xuat hoc liéu phu hop trong
97% truy van. Nhitng két qua nay dit tién dé cho viéc mé rong ¢ng dung mé hinh
SLM — RAG trong tro Iy hoc tap cac mdn chuyén nganh khac, hudng dén su hd trg
linh hoat, tiét kiém va ca nhan hoa hon.

2.COSO LY THUYET
2.1. M6 hinh ngdn ngir nhé (Small Language Model — SLM):

SLM la thuét ngit dung dé chi cac md hinh ngén ngir ¢6 quy mé nho hon dang
ké so vé&i cac mé hinh ngdn ngir 16n (Large Language Model — LLM) nhung van duy
tri kha nang sinh ngén nglt ty nhién va thyc hién cac tac vu xu ly ngdn ngir ty nhién
(Natural Language Processing — NLP) théng dung. Khai niém nay pho bién tir nim
2023 — 2024, gan lién véi xu hudng phat trién cac mo hinh ma nguén mé nhe, dé trién
khai, tiéu ton it tai nguy@n va phu hop cho céc ung dung noi bo. Mét sé nghién ciu
tiéu biéu nhu da chi ra rang, khi duoc tinh chinh ding cach, SLM c6 thé dat hiéu qua
gan twong duong LLM trong mot s6 tac vu cu thé, ddng thoi gitp giam dang ké chi
phi tinh toan [5].

Uu diém noi bat ciia SLM [5] bao gom:

e Y&u cau tai nguyén tinh toan thap hon nhiéu so véi LLM;

e Thoi gian phan hoi nhanh hon, dic biét khi trién khai tai chd;

e D& dang tuy bién va kiém soat hanh vi mé hinh;

e Chi phi van hanh thap — phu hop véi méi trudng gido duc dai hoc, dic biét tai
cac co s& dao tao khong c6 ha tang Al manh.

Tuy nhién, SLM ciing ¢ han ché vé kha nang tong quat hda va dé bi suy giam
chat lwong khi xu ly cac truy van phirc tap hodc yéu cau suy luan dai [5]. Mot s6 mo
hinh SLM tiéu biéu dugc cong bd nhirg nim gan day (tir 2023 — 2024) nhu:

e Mistral-7B: M6 hinh hiéu qua cao voéi thiét ké attention sliding window, dat
hiéu sut gan twong dwong LLaMA-13B nhung nhe hon.

e TinyLLaMA (1.1B): M6 hinh cuc nhé, huan luyén hiéu qua va pht hop cho céc
thiét bi tai nguyén thap.

e Phi-2 (2.7B): Do Microsoft phat trién, tap trung vao hiéu suat huan luyén tir tap
dir liéu chat lugng cao thay vi sb luong I6n.

e Qwen-1.8B: M6 hinh tiéng Trung — Anh lai, ndi bat nho ti wu da ngir trong
quy mo nho.
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e OpenHermes-2.5: M6 hinh SLM tinh chinh tir Mistral, huan luyén trén tap dix
licu hoi thoai huéng dan, duge danh gia cao vé kha ning tra 16 tu nhién.

e Nous-Hermes-2 Yi-6B: Md hinh m¢ rong tir SLM véi kha niang ddi thoai tét,
huan luyén tir dit liéu web va hoi dap chét luong cao.

Cac mo hinh trén minh chung cho xu thé dich chuyén tir “bigger is better”
sang “efficient is better”, trong d6 SLM dong vai tro quan trong trong viéc ca nhan
héa tng dung Al cho gi4o duc, doanh nghiép va cac té chirc nghién cau quy md nho.

2.2. Truy xuét tri thirc ting cwdng (Retrieval-Augmented Generation — RAG):

Retrieval-Augmented Generation (RAG) Ia kién truc két hop giira truy xuat
thong tin va mé hinh sinh ngén ngix, duoc gigi thiéu boi [4]. Co ché hoat dong chinh
ciia RAG bao gom hai giai doan:

e Truy xuét cac doan vian ban lién quan tir mot kho tri thie da 1ap chi muc;

e Sir dung nhitng doan vin ban trén 1am ngir canh dé mé hinh ngdn ngit tao sinh
phan hdi dau ra.

Nho vao kha nang cap nhat tri thic ngoai sinh mot cach linh hoat, RAG da
chirng minh hiéu qua vuot troi trong cac tdc vu NLP doi hoi d6 chinh xac cao va tri
thirc cap nhat. Hién nay, c6 ba bién thé kién tric RAG tiéu biéu dang duogc sir dung
rong rai trong nghién ctu va tng dung: RAG co ban (Naive RAG), RAG néng cao
(Advance RAG) va Modular RAG, mdi bién thé tuong (ng véi mot mic do kiém soat
t6i wu cho tirng nhu cau nghiép vu va hé théng khac nhau.

Naive RAG la kién trac co ban nhat, trong dé truy van cia ngudi dung dugc
chuyén thanh vector nhiing va dung dé truy xuat top-k doan vin ban tir co so dit liéu.
Sau d, tat ca cac doan nay dugc dua truc tiép clng véi truy van vao mé hinh tao sinh
phan hoi. Uu diém 16n cua Naive RAG 1a dé cai dat, phi hop véi céc tmg dung nho
hoac khdng yéu cau kiém soat gat gao nguon tri thicc. Tuy nhién, do khong co budc
loc hodc danh gia lai chat lugng thong tin truy xuat, mé hinh tao sinh c6 thé dwa vao
cac doan khong lién quan hoac chira thong tin sai léch, 1am giam d6 tin cay cua dau ra
[4]. Hon nita, khi s6 luogng tai liéu 16n hoic da dang vé chu dé, md hinh dé bi nhiéu
boi cac doan khong ding ngir canh. Viéc gop toan bo cac doan vao mé hinh sinh ciing
c6 thé vuot qua gidi han tir, ddn dén mat mat thong tin ddu vao hoic lam giam hiéu
suat xir 1y. Do d6, Naive RAG tuy hiéu qua trong méi trudng nho va dir lieu dong
nhét, nhung khong pht hop véi cac hé théng doi hoi do chinh xéac cao va kiém soét
ngudn tri thic chuyén sau, da ngudn.

Advance RAG khic phuc nhuoc diém trén bang cach thém mot bude danh gia
lai (re-ranking) sau truy xuat. Sau khi hé théng tim top-k doan vin ban lién quan, mot
md hinh reranker — thuong 12 mé hinh huan luyén hoc sdu — dugc sir dung dé xép
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hang lai cac doan theo do lién quan dén truy van. Chi cac doan c6 diém sb cao nhat
méi dugc chon 1am dau vao cho mé hinh tao sinh. Cach tiép can nay gilp giam dang
ké nhiu, ting do chinh xac va tinh mach lac cua phan héi [1]. Uu diém Ién nhit cua
kién tric RAG nang cao la kha ning kiém soat chat lwong thong tin va dam bao rang
md hinh sinh chi str dung cac nguén dang tin cdy. Tuy nhién, chi phi tinh toan cao hon
do bd sung budc danh gia lai, ddng thoi hé théng tré nén phuc tap hon vé mat kién
trdc. Kién tric nay doi hoi dix liéu huan luyén reranker chét luong cao, kha nang xt Iy
ddng thoi nhiéu mé hinh, nén phu hop hon véi cac hé théng ¢ yéu cau chinh xac cao
va ha ting manh.

Modular RAG la bién thé hién dai ctia RAG véi dic diém noi bat 1a kién tric
tach biét hoan toan gitra ba thanh phan: truy xuat (retriever), danh gia lai (reranker) va
tao sinh phan hoi (generator). Cach thiét ké nay cho phép huan luyén, diéu chinh va
t6i vu riéng biét tirng md-dun theo muc tiéu hodc dit liéu cu thé [2]. Uu diém 16n nhat
ctia Modular RAG la tinh linh hoat, kha ning mé rong va dé tich hop véi céac pipeline
c6 sin. Ngoai ra, n6 con tao diéu kién thuan lgi cho viéc thur nghiém cac thuat toan
khac nhau tai tmg budc xir 1y. Nhuoe diém chinh 1a yéu cau ha tang trién khai cao
hon va can nhiéu cong doan huin luyén mé-dun riéng, dic biét khi trién khai trong
moi truong han ché tai nguyén hozc thoi gian phan hdi yéu cau nhanh [2].
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Hinh 1. Céc kién tric RAG [2]
3. MO HINH DE XUAT

Dua trén phan tich cac kién tric RAG va kha ning trién khai hiéu qua trong
moi trudng gido duc dai hoc cd tai nguyén giéi han, nhém nghién cau dé xuat mé hinh
hé théng tro 1y hoc tap hoc phan Nguyén Iy ké toan sir dung kién tric Naive RAG két
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hop v&i md hinh ngdn ngit nho (SLM). Muc tiéu caa hé thdng 1a hd tro sinh vién truy
xuat nhanh chéng, chinh xac cac noi dung hoc tap cét 15i, déng thoi tao diéu kién hoc
tap ca nhan hoa theo nhu cau.

CAu trdc téng thé cua hé théng bao gém ba thanh phan chinh: kho hoc liéu
nguyén ly ké toan duoc sb hoa, bo truy xuét tri thirc st dung mé hinh nhing va mé
hinh tao sinh phan hdi SLM nhu “bd ndo” cua trg Iy ndy. Trong d6, kho hoc liéu dau
vao bao gom céc tai liéu hoc thuat quan trong cia hoc phan Nguyén ly ké toan dang
duoc 4p dung tai Khoa Tai chinh K& toan, Truong Dai hoc Céng nghé Bong A nhur:
dé cuong chi tiét mén hoc, chuan dau ra caa hoc phan, lich trinh hoc tap, bai giang, tai
liu tham khao, bo cau hoi on tap, dé thi va dap an cac nim hoc truée... Céc tai lidu
nay duoc tién xu 1y, phan doan va ma héa thanh vector nhing bang mé hinh nhing
phu hop voi tiéng Viét chuyén nganh (trong bai bdo ndy nhém st dung méd hinh
sentence-transformer). Cac vector thu dugc s€ duoc luu trir trong co so dir liu vector
dé phuc vuy truy xuat.
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Hinh 2. M6 hinh RAG, SLM do nhém dé xuét

Khi sinh vién nhap mot truy van dudi dang cau hoi ty nhién, hé théng s& anh xa
cau hoi thanh vector va truy xuat top-k doan hoc liéu c6 muc d6 twong dong cao nhat
tir co so dit liéu. Sau d6, toan bd cac doan ndy clng véi truy van gbc sé duge dua vao
mo hinh SLM dé sinh ra phan héi. Trong Kién trac dé xuat, mo hinh SLM dong vai tro
1a bo ndo cua tro ly hoc tap, ¢6 nhiém vu tong hop, dién giai va trinh bay théng tin tir
cac doan truy xuat mot cach rd rang, mach lac va phi hop véi ngit canh ngudi hoc.

Uu diém ndi bat cua hé théng 1a don gian vé mat kién tric, pha hop voi diéu
kién trién khai tai cac co s& gido duc dai hoc c6 ha tang gigi han. Nho sir dung Naive
RAG, hé thdng tranh duoc yéu cau vé md hinh re-ranking trong khi van dam bao kha
nang khai thac tri thic tir kho hoc liéu. Mat khéc, viéc lya chon mé hinh SLM giup
tiét kiém chi phi van hanh ma van duy tri chat luong phan héi néu dugc tinh chinh
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dung cach. Tuy nhién, dé giam thiéu cac han ché cia Naive RAG nhu nguy co nhiéu
thong tin, hé théng can duoc xay dung trén mot kho hoc lidu dugc bién soan ky ludng,
c6 cAu tric rd rang va nhat quan.

Hé thong d& xuat co thé tich hop duéi dang wng dung web, tng dung mobile,
giao dién chatbot hozc tich hop vao nén tang hoc tap dién tir sir dung tai truong. Sinh
vién c6 thé truy van kién thic theo ting chit d& nhu nguyén tic ké toan, dinh khoan,
hé théng tai khoan hozc cach 1am bai tap thuc hanh. Nho kha niang tuong tac tu nhién
va truy xuat dya trén noi dung thuc té tir hoc liéu, tro Iy hoc tap ndy khong chi gitp
tiét kiem thoi gian tra ctu ma con nang cao kha niang hoc tap cha dong va chinh xac
cua nguoi hoc.

4. THU NGHIEM VA PANH GIA

Pé kiém chang tinh kha thi cia mé hinh dé& xuat, nhém nghién ctru di trién
khai mot hé théng thir nghiém day du véi cac thanh phan: giao dién tng dung, mo
hinh nhiing, co s& dit lidu vector va md hinh ngdn ngir nho tao sinh phan hoi.

O tang ung dung, U/UX danh cho nguoi dung nhém cai dat Streamlit — mot
framework ma nguon mé nhe, phi hop cho viéc phat trién giao dién web tuong tac
don gian trong nghién cau khoa hoc. Streamlit hd trg tich hop nhanh mé hinh Al,
ddng thoi cung cip trai nghiém twong tac truc quan cho ngudi dung cudi — trong
truong hop nay 1a sinh vién chuyén nganh ké toan.

V& truy xuat tri thirc, hé thong sir dung mé hinh nhing tir thu vién sentence-
transformers [3] dé chuyén d6i cac cau hoi cia nguoi hoc va cac doan tai liéu thanh
biéu dién vector. Trong bdi canh ngdn ngir tiéng Viét, nhom s dung md hinh
distiluse-base-multilingual-cased-vl — mot md hinh da ngén ngir hiéu qua va nhe,
tuong thich tot vai dit liéu ké toan mang tinh liét ké, dinh nghia, quy tic.

Cac vector sinh ra dugc luu trir trong ChromaDB — mét co so dir liéu vector
hién dai, hd trg truy van nhanh trén cac khong gian vector co kich thuéc 16n. Viéc sir
dung ChromaDB gitip dam bao toc do truy xuat tét ngay ca khi ma rong quy md hoc
li¢u trong tuong lai.

O tang tao phan hoi, nhom thir nghiém véi hai mo hinh ngén ngit nho a
mistral-7B va tinyLLaMA (1.1B) nham ddi sanh ning lyc. Cac mé hinh nay déu duoc
trién khai cuc bo thdng qua API, c6 thé nhan dau vao gom truy van va cac doan vin
ban di truy xuét tir ChromaDB. Két qua phan hdi dugc hién thi ngay trén giao dién
streamlit & phuc vy so sanh chat luong gitra hai md hinh va thu thap phan héi nguoi
dung.
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Bdang 1. Két qua phan hoi caa cac mé hinh mistral, tinyLLaMA

Cau hoi sinh vién

Phin héi Mistral-7B

Phan hoi TinyLLaMA
(1.1B)

“Tai khoan 111 dung dé
lam gi?”

Tai khoan 111 dung dé phan
anh tién mat hién c6 va céc
giao dich lién quan dén tién
mat tai doanh nghiép.

TK 111 1a tai khoan trong
ké toan dung cho céc
khoan lién quan dén tién.

“Khi
chua tra tién thi ghi vao
dau?”

mua hang hoa

Khi mua hang hoa chua tra
tién, ké toan ghi No TK Hang
ton kho, C6 TK Phai tra
nguoi ban (TK 331).

Ghi vao khoan mua chua
tra, trong tai khoan ng va
¢, cu thé 1a khoan phai
tra.

“Ké toan kép 1a gi?”

Ké toan kép 1a nguyén tic ghi
nhin mét nghiép vu vao it
nhit hai tai khoan, dam bao
can ddi giira bén No va Co.

La mot khai niém vé ké
toan, cO6 nhiéu tai khoan
lién quan cung ghi nhan.

“Phan bi¢t tai sdn ngan
han va dai han?”

Tai san ngan han 12 tai san co
thoi gian stt dung hoac thu
ho6i dudi 12 thang, dai han thi
trén 12 thang.

Ngan han 13 ngan, dai han
la dai, phu thudc vao thoi
gian.

“Doanh thu ghi nhan khi
nao?”

Doanh thu dugc ghi nhan khi
doanh nghiép da chuyén giao
hang hoa hodc hoan thanh
dich vu cho khach hang.

Khi ban hang hoic ¢ tién
thi ghi doanh thu.

Trong nodi dung thir nghiém va danh gia, nhom phdi hop cling cac giang vién
phu trach hoc phan, giang vién giang day hoc phan Nguyén ly ké toan xay dung mau
100 cau hoi chuyén mén. Sau dé, nhém nghién ctu cing nhoém giang vién kiém thir
nham danh gia tinh ding dan chuy@n mén, chat luong phd hop cua phan hoi tir hé

théng.
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Bdang 2. B6i sanh ty 1¢é phan hdi hiéu qua caia hai mé hinh SLM trong hé thong trg ly
hoc tap nguyén ly ké toan (Da trén 100 mau cau hoi dau vao)

TT Tiéu chi danh gis Mistral-7B Tinz’l'fi‘;)MA
1 | Ty lé phan héi dang trong tam (%) 93 80
2 | Ty lé str dung dung thuét ngir ké toan (%) 92 76
3 | Do mach lac va dé hiéu cua cau tra 10i 4.6 3.8
(thang diem tur 1-5)
4 | Toc do phan hoi trung binh (giy) 1.8 1.4
5 | S 1i ngit nghia nghiém trong (%) 2 9

5. TRAO POI VA KET LUAN

Véi cac két qua thuc nghiém dat duoc, nghién ctu khang dinh tinh kha thi va
hiéu qua budc dau caa viéc tng dung md hinh SLM két hop Naive RAG trong xay
dung hé thdng tro Iy hoc tap cho hoc phan Nguyén ly ké toan. Tuy nhién, mé hinh
hién tai con han ché & kha nang kiém soat chat lwong truy xuét tri thirc va do sau phan
hdi trong cac truy van phtc tap. Ngoai ra, viéc danh gid van con duwa trén dit liéu gia
lap va s6 lugng mau chua 16n. Trong cac nghién ciu tiép theo, nhdm s& mé rong thi
nghiém trén nhiéu mdn hoc ké toan khac, tich hop kién trdc Advance/Modular RAG
nham nang cao tinh chinh xac va kha nang thich tng cua hé thdng. Pong thoi, viéc
phét trién bo danh gia chuan hoa phan hoi Al trong gido duc dai hoc ciling dugce dé
xuat nhu mot hudng nghién ctru doc lap co gia tri.
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