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RESEARCH ON BUILDING AN INTELLIGENT CHATBOT
TO SUPPORT LEARNING FOR HIGH SCHOOL STUDENTS

NGHIEN CUU XAY DUNG CHATBOT THONG MINH HO TR HOC TAP
CHO HOC SINH TRUNG HOC PHO THONG

Hoang Pinh Tuyén
Truong Pai hoc Quang Binh

ABSTRACT: In the context of rapid digital transformation in education, intelligent learning
support systems have become an inevitable trend to enhance learners' self-study capabilities,
personalization, and interaction levels. This paper proposes an intelligent learning chatbot model
that applies natural language processing, deep learning, and knowledge retrieval techniques to
help learners access educational content quickly and in a manner tailored to their individual needs.
The system architecture includes four main components: data preprocessing, a language model, a
knowledge base, and an adaptive response generation module. In addition to providing intelligent
conversational functions, the chatbot is designed for flexible integration into social platforms such
as Zalo, thereby expanding accessibility, increasing interaction, and supporting learning anytime,
anywhere. Experimental results on the high school Chemistry curriculum under the 2018 General
Education Program demonstrate that the model achieves high performance in response accuracy
and user satisfaction, confirming its strong potential for widespread application in the current
digital education landscape.

Keywords: Educational Chatbot, Intelligent Chatbot, AlI-Assisted Learning, Chatbot Zalo.

TOM TAT: Trong béi canh chuyén doi s6 gido duc dién ra manh mé, cdc hé théng hé tro hoc
1dp théng minh tré thanh xu hirdng tdt yéu nhdam ndng cao kha ndng tw hoc, cd nhén hod va mirc do
tiwong tdc cria nguedi hoc. Bai bdo dé xudt mét mé hinh chatbot hoc tdp théng minh vmg dung cdc ky
thudt xir 1y ngon ngir tw nhién, hoc sdu va truy van tri thire, givip nguoi hoc tiép cdn néi dung gido
duc nhanh chéng va phit hop véi nhu cau cd nhdn. Kién triic hé thong bao gom cdc thanh phén
chinh: tién xit Iy dit liéu, mé hinh ngon ngi¥, co s tri thirc va bg sinh phan hoi thich vmg. Bén canh
chire ndng héi thoai théng minh, chatbot con dwoe thiét ké dé tich hop linh hoat vao cdc nén tang
mang xa hgi nhur Zalo, tir 6 mo réng kha ndng tiép cén, ting curong twong tdc va hé tro hoc tdp moi
hie, moi noi. Két qua thiee nghiém trén mén Héa hoc THPT theo chirong trinh GDPT 2018 cho thdy
mé hinh dat hiéu qua cao vé dg chinh xdc phan hoi va mike dg hai long ciia nguoi dimg, khéng dinh
tiém nding tng dung réng rdi trong boi canh gido duc sé hién nay.

Tirkhoa: Chatbot gido duc, Chatbot théng minh, Al hé tro hoc tdp, Chatbot Zalo.

1.PATVANDE

Trong ky nguyén chuyén d6i sé6 manh
mé& hién nay, gido duc phd thong dang
chung kién sy thay dbi sdu rong ca vé
chuong trinh, phuong phap giang day va
moi truong hoc tap. Su phat trién nhanh
chdéng cua cac cong nghé nhu tri tué nhan
tao (Al), hoc may (Machine Learning), Xt
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ly ngdn ngit tu nhién (NLP) va dién toan
dam may da mora nhiéu co hoi dé cai thién
chat lwong day va hoc [7]. Pac biét, doi
tuong hoc sinh trung hoc phd thong
(THPT) - nhém dang trong giai doan hoan
thién tu duy logic, nang luc tu hoc va dinh
huéng nghé nghiép - rat can cic cong cu
hoc tap linh hoat, ca nhan héa va san sang



hd tro moi luc, moi noi.

Trong thuc té, nhiéu hoc sinh THPT
gip khé khan khi tiép can kién thic ¢ cac
mon hoc doi hoi tu duy nhu Toan, Vat ly,
Héa hoc hoic trong viéc chuan bi cho céac
ky thi quan trong. Céc thach thirc phd bién
bao gdom: (1) thiéu ngudn tai liéu phu hop,
(2) khong c6 nguoi hudng dan kip thoi khi
gap bai kho, (3) ap luc hoc tap trong moi
truong canh tranh va (4) han ché trong ky
nang tu hoc. Cac nén tang hoc truc tuyén va
mang xa hdi tuy mang lai lwong thong tin
phong pht nhung lai thiéu tinh chon loc, hé
thdng va kha ning twong tac siu.

Trong bdi canh do, chatbot thong minh
n6i 1én nhu mot giai phap tiém nang giup hd
tro' cad nhan hoa qua trinh hoc tap [1], [8],
[9]. Chatbot khong chi c6 kha nang tra 101
cau hoi tw dong, ma con cé thé goi y bai hoc
phti hop, hd tro giai bai tap, nhic nho lich
hoc, tao mdi trudng giao tiép than thién va
cung cp phan hoi theo thoi gian thyc [5].
Tuy nhién, dé chatbot thuc su ¢6 hiéu qua
trong moi truong gido duc THPT Viét Nam,
can xdy dung hé thong dua trén co so dit
liéu gido duc chinh xéc, phu hop chuong
trinh GDPT 2018, dong thdi dam bao ngdn
ngi tiéng Viét dugc xur 1y hiéu qua.

Mic du da c6 nhiéu nghién ctru vé
chatbot gido duc trén thé gioi, sb lwong cac
hé thdng tap trung hd tro riéng cho hoc sinh
THPT Viét Nam con han ché [9], [2]. Phin
16n chatbot hién nay chi dung lai & muc tra
10 cdu hoi co ban, chua khai thac day du
sitc manh cta cac mo hinh NLP hién dai
nhu Retrieval-Augmented Generation
(RAG), GPT hodc cac mo hinh sinh ngon
ngit da tang. Chinh vi vy, bai bio nay tap
trung dé& xuat mot mo hinh chatbot thong
minh dua trén kién tric két hop (Hybrid
Model), nham tbi wu kha nang hiéu ngon
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ngtt tu nhién cua hoc sinh, tang d6 chinh
x4c trong tra 101 cau hai va cai thién hi¢u
quahoctap [8].

Nghién ctru huéng dén ba muc tiéu
chinh: (1) phan tich nhu cau thuc té cta hoc
sinh THPT trong qua trinh hoc tap, (2) xay
dung mo6 hinh chatbot thong minh st dung
dir liéu va kién trac phi hop va (3) dénh gia
hiéu qua hé thdng théng qua thuc nghiém
v6ingudi dung thuc té. Pay s& 14 co' s quan
trong dé phat trién cac nén tang dao tao truc
tuyén thong minh hon trong tuong lai.
2.CACNGHIEN CUULIEN QUAN

Chatbot xudt hién tir nhitng nam 1960
v6i cac hé thong rule-based dién hinh nhu
ELIZA [7]. Qua thoi gian, kién tric chatbot
phat trién theo ba huéng chinh:

Rule-based: Dua trén luat c6 dinh
(pattern matching). Uu diém 1a diéu khién
dugc nglr canh va tra 101 chinh xac trong
pham vi hep; nhuoc diém 1a thiéu kha ning
m¢ rong va khd xtr ly ngén ngit tu nhién
phong phu.

Retrieval-based: Tim kiém va chon
cau tra 101 pht hop tir kho cau tra 101 ¢ sin
bang cac ky thuat so khép tri thic
(similarity matching, BM25, dense
retrieval). Phit hop cho cac ing dung can do
chinh x4c cao va kiém soat ndi dung.

Generative-based: Dung mo hinh sinh
(seq2seq, Transformer, GPT) dé tao cu tra
10i méi. Uu diém 1a linh hoat, c6 thé giai
thich va mé rong; nhuoc diém 1a d& sinh
thong tin sai 1éch néu khong c6 co ché kiém
soat.

Hybrid (Két hop): Két hop retrieval va
generative, hodc két hop rule voi mé hinh
hoc sdu dé vira dam bao tinh chinh xac vira
c6 kha nang sinh ngon ngir tu nhién, dién
hinh nhét 14 cdc phwong phép Retrieval-
Augmented Generation (RAG).
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Nhiéu nghién ctru trong va ngoai nudce
da khao sat vai tro cua chatbot trong céac
nhiém vu gidoduc[1],[3], [8]:

Tro giang va hd trg gidi bai tap:
Chatbot c6 thé cung cip 10i giai timg budc,
g0i ¥ hudng giai va kiém tra hiéu biét cua
hoc sinh thong qua cdu hoi kiém tra. Cac
nghién ciru chi ra ring tuong tac tirc thoi
gitp cai thién dong luc va két qua hoc tap
[9].

Hoc tdp ca nhan héa (personalized
tutoring): Bang cach theo ddi lich str twong
tac va diém yéu cua hoc sinh, chatbot c6 thé
go1 y bai tdp phu hop va 19 trinh hoc tap
thich rng.

Danh gia va phan hoi tuc thi: Chatbot
c¢6 thé chdm bai tw dong cac dang bai tric
nghiém va mot s6 bai tu luan nga‘in, cung
cAp phan hoi phan xa nhanh.

Hb tro hanh vi va dong luc hoc tap:
Théng qua nhic nhd lich hoc, muc tiéu va
ghi nhén tién trinh, chatbot gitp hoc sinh
duy tri théi quen hoc tap.

Céc nghién ctru gan day da cho thiy su
hiéu qua ctua Chatbot [4], [5], [6], [10]. Tuy
nhién, van con mot sé diém can nghién ciru
sau thém:

+ Thiéu hé thng tdi wu cho tiéng Viét
va chuong trinh THPT Viét Nam: Hau hét
mo hinh géc duoc hudn luyén trén dir liéu
tiéng Anh; nghién ctru chuyén sau cho ngoén
ngit Viét con han ché.

+Kiém soat chat lugng thong tin (fact-
checking): M6 hinh sinh van cé nguy co tra
101 sai thong tin chuyén moén néu khong co
co ché truy xut tri thirc dang tin cay.

+ Tuong tac da phuong thire chua phd
bién: It hé thong hd trg giai thich bang do
thi, hinh v& hodc video cho bai toan vat ly,
hoahoc.

+ Vén dé dao dirc va quyén riéng tu:
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Thu thap dit liéu hoc sinh, luu trit va phan
tich lich str hoc tap dét ra thach thic vé bao
mat va chinh sach.

3.DE XUAT MO HINH GIAI PHAP
3.1.Kién triic tong thé hé thong

H¢ théng chatbot Al hd trg hoc tap
duoc thiét ké theo kién trac nhiéu ting, gdm
b6n thanh phan chinh:

(1) Lép giao tiép nguoi dung tich hop
v6inén tang mang x3 hoi;

(2) Lép xtr Iy ngdn ngtr tw nhién (NLP)
ding dé phan tich va hiéu yéu ciu hoc sinh;

(3) Lép mod hinh ngdn nglt chiu trach
nhi¢m sinh cau tra 161 va goiy hoc tap;

(4) Lop quan ly tri thire va dich vu hoc
tap cung cép kho dir liéu moén hoc, ngan
hang cau hoi va hé théng danh gia.

Kién tric nay dam bao kha ning mo
rong, tai s dung dir liéu va tich hop linh
hoat v&inhiéu nén tang sb.

3.2. Mo hinh toan hoc tong quat

Bai toan chatbot duoc mo hinh hoa
nhu mot hé théng anh xa tir cdu dau vao x
(phat biéu ciia hoc sinh) sang cau tra 101 y.

Hé thong gom hai ham chinh:

(1) Ham hiéu ngén ngir

z = fyw(x) (D

Trong d6 z 1a biéu dién ngir nghia
cia cdu truy van sau khi xir ly
tokenization, embedding va phan loai y
dinh. fy,, (x) hdm 4nh xa tr cAu tu nhién
sang khong gian ngit nghia.

(2) Ham sinh phan hdi

Y = fun(zK) (2)

Trong d6 K 1a tap tri thire moén hoc
(Knowledge Base). f;,,,(z,K)1a mo hinh
ngon ngit 16n tao ra cau trad 101 dya trén z
va tri thie K.

Hé théng su dung co ché retrieval-



augmented generation (RAG) dé trich
xudt tri thte lién quan:
K’ = Retrieval (z,K) 3)

y =fuu (@K 4)

Mo hinh toan hoc nay giup chatbot
vira khai thac tri thirc chuan hoa vira bao
dam kha nang sinh ngdn ngir linh hoat.
3.3. Thuit toan xir Iy truy véan

Quy trinh xu ly dugc md ta ngin
gon nhu sau:

Thuit toan 1. Xu ly va phan hoi
truy vén hoc tap

1. Input: cau hoi x tir hoc sinh.

2. Thue hién tién xir ly: chudn hod
van ban, tach tu, tao embedding.

3. Xac dinh y dinh va loai cau hoi
bc%ng mo hinh phdn logi fyy.

4. Truy xudt tri thire lién quan:
K’ = Retrieval (z,K).

5. Sinh phdn héi t6i wu bang mé
hinh ngon ngie: y = f;,,,(2,K’).

6. Xudt két qua sang giao dién
mang xa hoi.

7. Output: cau tra loi y.

Thuat toan dugc téi wu dé dap tng
nhanh trong moi truong mang xa hdi, dam
bao d6 tré thap va do chinh x4c cao.

3.4. Workflow ciia hé thong

Quy trinh 1am viéc dugc thé hién rd &
Hinh 1 bao gdm céc budc:

1. Hoc sinh gtri cau hoi trén nén tang
mang xa hoi.

2. Hé thong nhan dang va phan tich
cauhoi.

3. Truy xuat dit liéu mén hoc phi hop.

4. M0 hinh ngon ngit sinh cau tra 101.

5.H¢ théng phan héi lai cho hoc sinh.

6. Luu lich st dé c4 nhan hod hoc tap.
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Hinh 1. So d6 Workflow cuia hé thong

‘ Truy van

Hinh 2 minh hoa mo6 hinh tuong tac
gitta cac thanh phan chinh trong hé thong
chatbot hoc tap. Hoc sinh tuong tic voi
chatbot théng qua nén tang mang xa hoi
(nhu Zalo) dé dit cau hoi, nhan cdu tra 1o
va yéu cau bai tap. Moi hoat dong hoc tap
déu duogc hé théng ghi nhan nhim theo ddi
lich strva tién do hoc tap.

O phia quan tri, gido vién hodc admin
c6 thé cap nhat va quan ly co s tri thuc,
ddng thoi truy cap céc chirc nang giam sat
va bao cao dé theo ddi tinh hinh hoc tap cua
hoc sinh. Céc ludng tuwong tac hai chiéu
gitta hoc sinh, gido vién va hé théng dam
bao hoat dong hoc tap dién ra lién tuc, chinh
xac vacé tinh cdnhan hoa cao.

Hé théng Chatbot hoc tip
Hoi & nhan tra 1o

.
¥ [

Yéu cau bai tap

Ul

Luu lich sir & tién d§

4
Gido vién/Admin —

v

Giam sat & béo cao

‘/

Hinh 2. So d6 usecase cta hé thong

4. THUC NGHIEM VA KET QUA PAT
PUQC
4.1. Cai dit hé thong

Qua trinh trién khai chatbot trén Zalo
duogc thuc hién theo 4 budc chinh 6 Bang 1:
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Bang 1. Quy trinh cai dat hé théng

Buée N.(f:i dung thye | Két qua dat
hién dugce
|| Ta0o OA Zalova I;zg‘ﬁtg; kénh
ket noi API chinh thirc
Cau hinh Xu ly yéu
5 backend ce‘iu,’ dinh
(Python/FastAP | tuyén hoi
I) thoai
Tich hop mo Chatbot hiéu
3 hinh ChatGPT- | dung ngir
tinh chinh canh mon Hoa
, | Thiétké giao ITI;’I‘H‘;‘:H tfglubi
dién hoi thoai D
dung

4.2. Quy trinh thir nghiém

Kiém thir chtre nang: do d6 chinh x4c,
d6 tré, tinh 6n dinh.

Kiém thtr nguoi dung: 50 hoc sinh
tham gia, thuc hién 320 ciu hoi ¢ 4 muire do
(nhan biét, thong hiéu, van dung, van dung
cao) ma cac gido vién chuyén mon di tham
dinh.

Thu thap phan héi: danh gia chét
lwong cau tra 10 va tin suét 15i.

Céu trac bo dir liéu thir nghiém duoc
thé hién 6 Bang 2.

Bang 2. Cu truc bo dir liéu tha nghiém

it situme | 130
Nhén biét 110 34%
Thong hiéu 95 30%
Van dung 70 22%
Van dung cao 45 14%

4.3.Két qua thirnghiém

Bang 3 dudi day téng hop két qua
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danh gi4 theo ba giai doan van hanh. Pé
tinh d6 chinh xac, chiing t6i moi hoi dong
gém 3 giao vién Hoa chim theo tiéu chi
dung, du, phu hop muc do nhan thic. Do
chinh x4c = s6 cau tra 10i ding / tong s6 cau
hoi.
Bing 3. Tong hop két qua danh gia
theo ba giai doan

PO Tohcvd()

Giai doan chinh P :‘ .n
, hoi
xac n

‘ (giay)
Ban dau 0.72 2.1
Sau tinh chinh 0.85 1.6
Thir nghiém thuc &€ | 0.90 1.3

Két qua thir nghiém & Hinh 3 cho thiy
do chinh xac cua chatbot cai thién ro rét
theo timg giai doan trién khai. O giai doan
ban déu, hé théng dat 72%, phan 4anh hiéu
qué xir Iy con phy thude nhiéu vao dir lidu
va kha nang khai quat cia mo hinh. Sau qua
trinh tinh chinh trén b dit liéu chuyén biét
mon Hoéa hoc THPT, d¢ chinh xac tang lén
85%, cho thiy su cai thién dang ké trong
nhan dién y dinh va truy xuét tri thuc.

Giai doan thir nghi¢ém thuc té v&i hoc
sinh ghi nhan muc dg chinh xac 90%, la
mirc cao nhét va thé hién kha nang thich
g tét ctia chatbot v6i ngdn ngir ty nhién
trong bdi canh sir dung that. Xu hudéng
ting déu qua ba giai doan cho thiy quy
trinh tinh chinh va cai thién tri thirc nén c6
tac dong truc tiép va hiéu qua dén hiéu suat
ciiahéthdng.



D6 chinh xac ctia Chatbot qua cac giai doan
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Ban dau

Sau tinh chinh Trién khai thir nghiém

Giai doan

Hinh 3. D0 chinh xac cua chatbot
qua cac giai doan.

Hinh 4 thé hién sy cai thién ro rét vé do
chinh xéc cua chatbot qua ba giai doan phat
trién. O giai doan ban dau, hé théng datmurc
chinh x4c khoang 72%. Sau khi tinh chinh
mo hinh va b sung tri thirc, d6 chinh xac
tang 1én 85%. Trong giai doan thir nghiém
thue té v6i hoc sinh, hé théng tiép tuc dat
mirc cao nhét, khoang 90%. Két qua cho
théy hi€u qua cua viéc t6i wu mo hinh va ra
soét dir liéu trong qua trinh trién khai.

So sanh két qua trudc va sau thir nghiém

= Trudc thir nghiém

80+ mmm Sau thir nghiém
= 60
&
5
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Hinh 4. So sanh két qua trudc va sau thir nghiém

4.4.Minh hoa giao dién

Hinh 5 duéi ddy thé hién giao dién
tuong tac cua chatbot trén nén tang Zalo
OA. Giao dién duoc thiét ké tbi gian, tap
trung vao vung nhép liéu va khung phan
hoi, gitip hoc sinh dat cau hoi nhanh va
nhan cau tra 101 ngay 1ap tic. Cac nut chon
nhanh (menu, chu d¢, dang bai) dugc bd tri
true quan nhiam hd tro qua trinh tra ctru kién
thie va luyén tap. Céch trinh bay rd rang
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giup nguoi dung dé theo doi loi giai,
phuong trinh héa hoc va céc budc 1ap luan,
qua doé nang cao trai nghi¢ém hoc tap va
giam thoi gian thao tac.

W -

/start
o

Két thic quizz — ding 5/10

1. Bung — ban chen A, dung la A
- Khai niém chinh cia ‘tinh oxi
héa' la gi?

=+ Tinh oxi héa lién quan kha
néing nhén electron.

2. Bing — ban chon B, ding 1a B
- Chat c6 tinh oxi héa manh
(ocR) thudng 147

//tomtat [text]: summarize. — Dién am caoc — dé nhin e-.
/giaithich [concept}: explain: or 3. Pung — ban'chon A, dung la A
type //giaithich then send image ~Trong phin (mg oxi hoa-khi,

Available commands:

//start or //help: show help.
Website: htp:/localhost: 5000
//quizz (topic): 10 MCQs;
answer with //a //b j/c //d.
Jrdich [text]: quick transiate; or
type //dich then send image

(OCR + explain). chat oxi hoa s&?
//phatam: type command then —+ Chét oxi héa nhdn e- va tu bj
send a voice for pronunciation Kkhir

feedback

/nhom [keyword]: auto-send
links of groups you joined.
Jinhac [keyword]|[message]:
send reminder to groups (max

4. Bung — ban chon A, dung 1a A
- Vi du chat oxi héa manh:

~ KMnO4 la chat oxi hda manh.
5. Bung — ban chon A, dung la A
* 56 oxi hoa cia O thueng 137

— O thutng -2 (trir trutng hop
dac biét),

6. Sal — ban chon C, ding la B

0).
fHusers [keyword]: list users who

messa
//db [stats|usersigroups| v

=T H202, i ho: Ga O
questions]: database admin ; p“'-‘“g 202, 55 oxi héa cia

Hinh 5. Minh hoa giao dién chatbot

5.KETLUAN

Nghién ctru da xay dung va thir nghiém
md hinh chatbot hd trg hoc tap mon Hoa hoc
THPT dua trén md hinh ngdn ngir 16n két
hop co ché truy xuat tri thic (RAG). Hé
thong dap tmg t6t cac yéu cau cdt 161 ciia mot
trg Iy hoc tap s6: hiéu ngir canh cau hoi, truy
xuét thong tin chinh x4c va tao phan hdi phi
hop véindi dung chuong trinh mén hoc.

Két qua thir nghiém cho thiy chatbot
dat do chinh x4c cao hon 10 rét sau giai doan
tinh chinh, dong thoi téc d6 phan hoi on
dinh trong moi truong mang xa hdi. Viéc
trién khai thir nghiém vé6i hoc sinh cho thiy
mirc d6 chdp nhan va hi¢u qua sir dung kha
quan, dic biét & cac dang cau hoi ly thuyét,
baitip coban va goiy phuong phép giai.

M6 hinh d xuét 6 tinh kha thi cao va
¢6 thé mé rong theo nhidu huéng, bao gdbm
b6 sung dir lidu theo chuyén dé, tich hop
danh gia ty dong, cd nhan hoa 19 trinh hoc
tap va toi uu hiéu sudt trén cac nén tang gido
duc sb. Trong twong lai, viéc mé rong pham
vi thir nghiém va phét trién bo chi sé danh
gi4 toan dién s€ gitp hoan thién hon vai tro
ctia chatbot nhu mét cong cy hd tro hoc tap
thong minh trong gi4o duc pho thong.
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