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NGHIEN CUU XAY DUNG CHATBOT Al HO TRQ GIANG DAY
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Tém tit: Bai bdo nay trinh bay mét gidi phdp xdy dung chatbot sir dung tri tué nhdn tao
(Artificial Intelligence) nham hé tro qud trinh gidng day, voi muc tiéu t6i wu héa cong viéc
cho gido vién va ndng cao chat lrong hoc tdp. Chatbot ndy dwgc phdt trién dya trén viéc
két hop cac cong nghé tién tién nhw Xir Iy ngon ngit tw nhién (Natural Language
Processing), M6 hinh ngén ngir lon (Large Language Model) va ky thudt Tao tang cuong
truy xudt (Retrieval-Augmented Generation). Nhitng cong nghé nay givip chatbot ¢é kha
nang hiéu ngit canh, xir Iy cdc cdu héi chuyén mén phire tap va cung cdp cdc phdan héi
nhanh chong, chinh xdc. Két qua thir nghiém cho thdy chatbot dat hiéu sudt cao trong viéc
cung cdp cdc cdu tra 1oi ding va tw nhién, phan dnh kha nang xie Iy tot nhiéu logi cdu hoi
khéc nhau. Hé thong da chieng minh vai tro la mét cong cu dang tin cdy, hé tro gido vién
trong cdc cong viéc nhir soan thao bai gidng, tim kiém théng tin va gidi ddp thdc mdc ciia
hoc sinh. Cac phan hoi ciia chatbot dwge danh giad la mach lac, dé hiéu va phit hop voi ngir
canh giao duc. Bai bao ciing chi ra mot $6 han ché can dwgc cdi thién, bao gé‘m kha nang
hiéu cdc ngit canh phirc tap con chira hoan thién va pham vi kién thirc van con giGi han.
Cdc hiedng nghién ciru trong tuwong lai sé tdp trung vdo viéc ndng cap mé hinh Xur Iy ngon
ngir tw nhién, mo rong co so dir liéu va tich hop cac tinh nang da phwong tién nhu nhan
dién giong noi va hinh anh. Muc tiéu cuoi cung la bién chatbot tré thanh mot cong cu hé
tro gido duc théng minh va toan dién hon, gép phan thiic ddy viéc cd nhdan héa trai nghiém
hoc tap trong thoi dai $0.
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1. DPAT VAN DE

Hi¢n nay, tri tu¢ nhan tao (Artificial Intelligence Al) da tr¢ thanh mot phﬁn khéng thé
thiéu trong gido duc, giip t61 wu hoa cong vi€c cua giao vién va nang cao chat lugng hoc tép.
Trong s6 cac img dung Al, chatbot ndi 1én nhu mét cong cu hd tro hidu qua, cung cap tai liéu
hoc tap nhanh chong, tu dong hoa cac cong viéc nhu chdm diém va theo ddi tién do hoc tap,
cung cap phan hdi tirc thoi va hd trg gido vién ca nhan hoa bai hoc dé dap ting nhu cau dic
thu cua tung hoc sinh [1] [2]. Ngoai ra, chatbot con c6 thé dong vai tro nhu mot tro ly ao,
gitp gido vién to chirc 16p hoc mot cach hiéu qua ma khong bi qua tai, giam dang ké khoi
lugng cong viéc hanh chinh nhu cham diém, theo ddi két qua hoc tap va td chirc cac bai kiém
tra truc tuyen quan ly tién do hoc tap cua hoc sinh mot cach hi¢u qua hon [3] [4] [5].

Nhiéu quéc gia trén thé giéi dang day manh ng dung Al dé hd trg giao vién giam tai
cong viéc va nang cao chét lugng giang day [6] [7]. Du vay, viéc trién khai chatbot trong
gido duc van gip phai mot s thach thire. Kha ning hiéu ngu’ canh, xur Iy cac cau hoi chuyén
mon va twong tac vai gido vién trong nhimng tinh hudng giang day phtec tap 1a nhiing van dé
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can duoc giai quyét [8]. Piéu nay dat ra yéu cau can nghién ctru va phat trién cac mo hinh
chatbot thong minh hon, phu hop voi nhu cau thyc tién ciia gido duc hién dai. Trong bai bao
nay, nhom tac gia dé xuat mot giai phap xay dung Chatbot trén nén tang cac cong nghé tién
tién nhu X Iy Ngon ngit Ty nhién (Natural Language Processing -NLP) v6i M6 hinh ngon
ngir 1on ( Large Language Model -LLM) va Tao tang cuong truy Xudt (Retrieval-Augmented
Generation -RAGQG), gilip cung cAp phan hoi nhanh chong, chinh xac nhim trg giip giao vién
trong viéc giang day.

2. NOI DUNG

2.1 Co s6' 1y luan

2.1.1. Xuwr ly ngon ngiv tw nhién

Hoc may (Machine Learning - ML) 1a "mot linh vyc nghién ctru cho phép may tinh co
kha ning ty hoc ma khéng can hudng dan cy thé" [9]. Hoc may tap trung vao viéc cho phép
hé théng "hoc" tu dong tir dit liéu, cung cip cho chatbot kha ning tré nén thong minh hon va
phan hdi nhanh hon. Céc thuét toan hoc may cho phép chatbot hoc hoi tir cac twong tac trude
d6, xac dinh cic mau va dua ra du doan véi sy can thiép tdi thiéu ciia con nguoi [10]. Xt Iy
ngon nglr ty nhién (Natural Language Processing - NLP) 1a mét linh vuc chuyén sau trong
Tri tué nhan tao (AI), dong vai trd nhu cau ndi giita giao tiép cua con nguoi va kha nang hiéu
biét cua may moc, két hop cac nguyén 1y ngdn ngit hoc tinh toan, hoc may va cac ky thuat
hoc sau. Muc tiéu cua NLP 1a xir Iy va phén tich mét luong 1on dir liéu ngdn ngtr tw nhién,
nhu vin ban va giong noi, sao cho ¢ thé mang lai y nghia va gia tri cho may moc [11]. NLP
dong vai trd quan trong trong viéc phét trién chatbot, gitip hé thong hiéu va phan hoi ngon
ngir tu nhién cua con ngudi mot cach chinh xac. Thong qua NLP, chatbot ¢6 thé nhan dién
dinh nguoi dung, trich xuét thong tin tir cdu hoi va tao ra phan hdi phit hop véi ngit canh [12]
[13].

2.1.2. M6 hinh ngon ngit lon (LLM)

Viéc g dung mo hinh ngén ngir 16n (LLM) mang lai nhiéu loi ich vugt troi trong phét
trién chatbot: LLM c6 kha nang phan tich va xir ly ngit canh mét cach toan dién, giup chatbot
hleu chinh xac y nghia cua cau hoi hodc yéu cau tu nguoi hoc. Khac voi cac phuong phap
truyen théng ch1 dua vao tir khéa hodc cum tir ¢d dinh, LLM sitr dung cac co ché nhu Attention
dé nhan dién mbi quan hé giira cac tir va cum tir trong cau [14]. Diéu nay gitp chatbot dua
ra cac phan hdi chinh x4c, ngay ca khi cau hoi co tinh phtrc tap hodc dugc dat dudi dang tu
nhién, khong chuan hoa.

Mot trong nhitng vu diém nbi bat cua LLM la kha nang xu 1y da dang céc yéu cau tir
nguoi dung, bat ké linh vuc hay do kho cua cau hoi. LLM con c¢6 thé thich nghi véi nhiéu
phong cach giao tiép khac nhau ctia nguoi dung, nhu cach dit cau hoi truc tiép, yéu cau chi
tiét hay mong mudn nhan thém thong tin lién quan. Diéu nay 1am cho chatbot trg thanh mot
cong cu hd tro linh hoat va hiéu qua, dap tmg nhu cau ca nhan héa cua ting ngudi ding [13].

Kha ning sinh ngdn ngit ty nhién 1a mot diém manh khac cia LLM. Nho dugce huén
luyén trén mot lugng dir licu khong 16, LLM c¢6 thé tao ra cac cau tra 1oi mach lac, ty nhién
va d& hiéu nhu cach con ngudi giao tiép [15]. Piéu nay gitup nguoi dung cam thay thoai mai
va dé dang tuong tac ma khong gip phai cam giac guong gao khi st dung chatbot. Mot sO
mo hinh LLM hién dai con dugc thiét ké dé hoc thém tir cac twong tac v6i ngudi (dung, cho
phép chatbot khong ngung cai thién chat lugng phan hoéi va ngay cang dap ung tot hon nhu
cau cta ngudi dung [16]. Theo thoi gian, chatbot ¢6 thé diéu chinh phong cach giao tiép hodc
tap trung vao cac linh vuc ma nguoi hoc gdp kho khan, tir d6 nang cao hi¢u qua giang day.
Véi viée st dung cac mo hinh LLM di dugc huéan luyén trudc (pre-trained) nhu GPT-4,
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BERT, va cac bién thé chuyén biét, chatbot co thé tiét kiém thoi gian va tai nguyén, dong
thoi mang lai kha ning tong quat hoa cao.
2.1.3. Tao ting cuwong truy xuit (RAG)

Pé t6i wu hoa kha nang tra 10i cac ciu hoi lién quan dén thong tin doanh nghiép, mot
phuong phap phé bién 14 tinh chinh cac 'm0 hinh ngdn ngir 16n (LLMs) sao cho phu hgp véi
cAu tric cAu hoi va cu tra 101 mong mudn. Céach 1am nay gitip nang cao d6 chinh xac ctia cac
phan hoi [17]. Tuy nhién, dbi véi cac doanh nghiép vira va nho, chi phi phan ctimg va thoi
gian dé huan luyén lai mo hinh lai 12 mot thir thach 16n. Hon nita, khi dit liéu ciia doanh
nghiép thay ddi, viée can phai thuc hién lai qua trinh huén luyén chi l[am tang thém sy phic
tap va chi phi [18].

Pé khic phuc van dé nay, k¥ thuat Retrieval-Augmented Generation (RAG) da dugc
mg dung. Thay vi tinh chinh toan bd mé hinh, RAG cung cép thong tin ngit canh tir bén
ngoai cho cac LLMs, gitip giam thiéu viéc huan luyén lai khi dit liéu thay d6i [19]. Bang cach
truy xuat théng tin tir ngudn dir liéu ngoai va sir dung thong tin nay trong qua trinh tao ra cau
tra 10i, RAG giup giam thiéu nhu cau huin luyén lai khi dit liéu thay doi. Diéu nay dic biét
hitu ich trong viéc duy tri tinh hiéu qua va cép nhat thong tin kip thoi ma khong tiéu tén qua
nhiéu tai nguyén.

Retrieval-Augmented Generation (RAG) 1a mot k¥ thuat manh mé& két hop kha ning sinh
ngdn ngit ty nhién cua cac mo hinh ngdn ngir 16n vai tri thire tir cic ngudn bén ngoai. Khi
ngudi dung dua ra cau hoi, hé théng sir dung cac cong cu truy xudt dé tim kiém thong tin tir
co s& dir liéu va tich hop vao qué trinh tao cau tra 16i cia LLM [20]. Qua trinh truy xuat nay
str dung céac k¥ thuat embedding dé biéu dién va tim kiém thong tin mot cach hiéu qua, voi
su hd tro ctia cac md hinh nhu Sentence-Transformers. Dé tim kiém va quan 1y cc véc-to
nhung, hé thong tinh toan sy twong quan ngir nghia giita cAu hoi va cac doan van ban thong
qua cac phuong phap do khoang cach nhu Cosine, Euclid hodc tich chép [21]. Ngoai ra, dé
Iuru trit va truy van cac véc-to nhing ndy, can c6 cac hé thong quan 1y co s dit liéu dic biét,
hién nay da c6 nhiéu hé thdng co s dit liéu hd tro k¥ thuat RAG va véc-to embedding.

Mo hinh Retrieval-Augmented Generation (RAG) 1a su két hop giita truy xuat thong tin
va sinh ngdn ngit ty nhién, gitp tang cudng chat lugng cua cac cau tra loi bang cach mé rong
b01 canh thong tin. Kién tric cia RAG gdm ba phan chinh: B M3 héa (Encoder), B Truy
xuat Thong tin (Retriever) va Bo Sinh Ngon ngit (Generator). Cac phan nay phdi hop nhip
nhang dé dam bao tinh chinh x4c va mach lac cua thong tin dugc tao ra [22].

2.2 Phuong thire xay dung chatbot
Trong nghién ciru nay, ba cong nghé Al chinh dugc ap dung dé phat trién chatbot giao
duc:

Th nhat, Xir 1y Ngoén ngtr Tu nhién (NLP) dong vai tro quan trong trong viéc giup
chatbot hiéu va phan hdi cac cau hoi cua ngudi dung mot cach chinh xac. Cac ky thuat NLP
nhu Tokenization, Embeddings dugc st dung dé trich xuét thong tin tir cau hoi ciia ngudi
dung va tao phan hdi phu hop.

Thir hai, viéc mg dung va tich hop Large Language Model (LLM) vao chatbot giup cai
thién dang ké kha nang hiéu va tao phan hoi tu nhién. Trong hé thdng nay, LLMs dugc st
dung dé tao phan hoi dya trén dit liéu truy Xuét tir co sé tri thire, thay vi chi dua vao dir licu
huan luyén ban dau. Diéu nay giup giam thiéu tinh trang "ao tuong" (hallucination) — khi mo
hinh tao ra thong tin khong chinh x4c hoac khong c6 cén cu. Ngoai ra, qua trinh fine-tuning
hodc instruction tuning co thé duoc thuc hién dé diéu chinh mé hinh theo nhu cau giao duc
cu thé, gitup chatbot hiéu siu hon vé ndi dung hoc tap va phong cach giang day.
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Thir ba, Retrieval-Augmented Generation (RAG) dugc ap dung dé cai thién do chinh
xac ctia phan hdi. RAG két hop hai giai doan: Truy xuét tai liéu (Retrieval), trong d6 chatbot
tim kiém céc tai liéu phu hop tir co s& dit liéu, va Tao ndi dung (Generation), noi chatbot st
dung mé hinh sinh vin ban dé tao ra phan hdi ty nhién dua trén thong tin di truy xudt .
Chatbot dugc phat trién bang ngon ngir 1ap trinh Python. Céc thu vién chinh dugc sir dung
trong nghién ctru bao gdm Sentences Transformers dé tao vector nhiing cho cau, FAISS
(Facebook Al Similarity Search) nham t6i uu héa tim kiém thong tin, Gradio Client dé két
ndi v6i LLM, va SpeechRecognition dé nhan dién giong néi. Hé thong chatbot nay str dung
phuong phap Retrieval-Augmented Generation (RAG), két hop tim kiém thong tin tir tai liéu
v6i mo hinh ngdn ngit tién tién dé cung cip cdu tra 1i chinh xac va ngir canh phu hop.
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Hinh 1. So d6 hoat déng ciia hé thong Chatbot - RAG
Quy trinh hoat dong ctia hé thong chatbot:
H¢ théng bat dau vai dir liéu ndi bo, duoc chia thanh cac doan van ban nho (text chunks).
Cac doan vin ban nay dugc chuyén d6i thanh vector thong qua mot mo hinh nhing
(embedding model). O day dung mé hinh sentences — bert tranformer dé mé héa vector.
3. Cac vector nay sau do dugc luu trir trong mot co sé dit li¢u vector (VectorDB) sur dung
Faiss dé 1ap chi muc (indexing).
4. Nguoi dung dit cau hoi cho hé théng. Cau hoi cta nguoi ding dugce chuyén thanh mot
prompt. Prompt nay ciing duoc chuyén ddi thanh vector thong qua mé hinh nhing.
5. Sau d6 vector ctia prompt dugc so sanh véi cac vector trong co s& dir liéu dé tim ra cac
doan van ban lién quan.( Vector Index)
6. Céac doan van ban lién quan duoc giri dén mé hinh ngdn ngir 16n (LLM) két hop dé tao
ra cau tra loi.
7. Cau tra 101 sau d6 dugc gui lai cho nguoi dung.
Vi du quy trinh cta hé thong:

N —
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Nguoi ding dua ra cau hoi “Khung nang luc s6 1a gi 2”. Chatbot tu dong tim kiém
thong tin tai li€u trong co sé dir liéu da duoc tao ra trong co so dit liéu faiss. Gid st tim
duoc document gan nhit 13:

“ Khung ning lyc sd (Digital Competency Framework) 1a mot tap hop cac niang lyc thanh
phan nham nang cao kha ning st dung céng nghé s ciia mot nhoém ddi tugng cu thé, dién
hinh 1a hoc sinh. Khung nay khong chi dinh r6 cac ky nang cz‘in cO6 ma con giup cac co so
giao dyc va quan ly xay dung ké hoach phét trién nang lyc so cho hoc sinh, tir 6 hd tro cic
em phat trién k§ nang can thiét dé tham gia vao nén kinh té s6 hién dai.”

Két hop giita chunk va cau héi dé tao ra prompt:
"Ban 1a mot tro 1y AI chuyén nghiép va c6 thé tra 1i cac ciu hoi phirc tap."
"Hay tra 161 nguoi dung mot cach chinh xac."
Context: “ Khung nang luc s6 (Digital Competency Framework) la mot tap hop cac nang
luc thanh phan nhiam nang cao kha ning sir dung cong nghé sé cua mot nhom dbi twong cu
thé, dién hinh 1a hoc sinh. Khung nay khéng chi dinh rd cac k¥ ning can c6 ma con giup
cac co so gido duc va quan 1y xay dung ké hoach phat trién nang luc s cho hoc sinh, tir d6
hd trg cac em phat trién k¥ nang can thiét dé tham gia vao nén kinh té s hién dai.”
Question: “Khung ning luc s 1a gi 27

Chatbot sir dung api m6 hinh ngén ngir 16n “yuntian-deng/ChatGPT” dé sinh ra cau tra
101: “ Khung nang lyc s6 (Digital Competency Framework) la mot tap hop cac nang luc
thanh phan nham nang cao kha ning sir dung cong nghé s cua mot nhom d6i tuong cu thé,
dién hinh 14 hoc sinh. Khung nay khong chi dinh ro cac ky nang can c6 ma con gilp cac co
sO gido dyc va quan ly xay dyng ké hoach phat trién nang luc s6 cho hoc sinh, tir do hd tro
cac em phat trién ky nang can thiét dé tham gia vao nén kinh té s hién dai.
Khung nang luc sd ¢o vai tro quan trong trong viéc hd trg hoc sinh phat trién cac ky nang
can thiét dé tham gia vao nén kinh té so, tir do phat huy t6i da kha ning ctia minh trong mot
thé gi6i cong nghé dang phat trién manh mé.”

Hé théng chatbot duoc xay dung hoan toan bang python trén may tinh ca nhan window
voi 8GB RAM CPU.

2.3. Két qua nghién ciru
2.3.1 Thir nghiém hé thong
_ Dirliéu dung cho chatbot: Qua qua trinh thu thap dit ligu, két qua da tong hop duoc
hau hét cac tai li¢u, van ban chinh thirc cia mon hoc. Ttur 6 st dung dir li¢u dudi dang file
“pdf” sau d6 embedding va luu vao co s¢ dir li¢u véc-to cua chatbot.
Hé thong chatbot hd tro giang day gém 2 phan:
+M6 hinh embedding va tao co sé dir liéu vector
+MO hinh chatbot : nhan cau hoi cua nguoi dung va tim kiém ngir nghia trong co s¢ dit
liéu vector, tra v€ cau tra 161 cho nguoi dung.
Mot s6 hinh anh két qua thir nghiém chatbot:
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Ban: & giai Giai doan nam hoc 2023 -
2024 duoc thi diém & nhirng tinh nao?

ChatBot: Trong giai doan ndm hoc 2023 -
2024, vigc thi diém giao duc ky nang cong
dan sb tai cap Tiéu hoc duoc trién khai tai
10 tinh dai dién cac viing mién, bao gém:
1. ‘Bac Giang 2. Béc Ninh 3. Ben Tre 4.
Can Tho 5. Ha Ngi 6. Ha Tinh 7. Lang
Son 8. Lao Cai 9. Thira Thién Hué 10.
Thanh phé H& Chi Minh.

[N‘E-p cau hai

Ban: hay cho t6i biét 16 trinh trién khai day
giao duc ky nang cong dan so ?

ChatBot: L6 trinh trlen khai day gido duc
ky nang céng dan s6 (GDKNCDS) theo tai
liéu trién khai thi diém duwoc thiét Iap qua
cac giai doan chinh nhu sau: ### 1. **Giai
doan nam hoc 2023 - 2024: Thi diém tai
10 tinh dai dién cac ving mién** - Trong
giai doan nay, Bé Giao duc va Dao tao sé
trién khai thi dlem tai 10 tinh, dai dién cho
cac vang mién khac nhau 1ren ca nuoc. -
Tién hanh xay dwng ké hoach, dé an, dong
thoi lap trung vao to6 chirc cac lop tap
huén can bo quan y, giao vién tai cac dia
phuong thi diém. --- ### 2. **Giai doan
nam hoc 2024 - 2025: M& rong quy mo** -

Ban: Bay giv la thang 112025 rdi. Nhang
tinh nao dang trién khai chu'ong trinh giao
duc ki ndng cong dan s6?

ChatBot: Hién tai la thang 1/2025, churong
trinh gido duc k¥ nang cing dén s6 theo 18
trinh coa B Giao duc va Dao tao da dugc
trién khai thi diém tai **10 tinh dai dign
viing mién** trong nam hoc 2023-2024.
Tir ndm hoc 2024-2025, chwrong trinh
dugec trién khai dién rong tai **10 tinh thi
Cﬂém ban d&u** va mé réng thi nghidm tai
**céc tinh Dﬂn lai**. Danh sach cy thé 10
tinh thi diém ban dau khéng du oc néu ré
trong tai ligu, tuy nhién, ﬂay & céc finh dai
dién viing mign trén ¢a nuéc. Dén ndm
hoe 2025-2028, chuong trinh 8 duoc
trién khai * man dién tai 63 tinh/thanh ﬂ
pho** Qe biét 5 10 l\nh cuy thé da tham

gia thi dsem ban c6 thé lién hé voi Bo
iaw

Nnép cau ho,

A b AR A O AT

) &3

**Dién rong tai 10 tinh da thi diém:** Cac v

Hinh 2. ChatBot tra loi

Chuan bi dit liéu danh gia: Tao bo 100 cau hdi vdi cac mue do khac nhau:
a. Zero-short

Nhitng cau hoi nay kiém tra kha nang cua chatbot trong viéc cung cap thong tin co ban

va tra 10i truc tiép ma khong can ngit canh bd sung.

Vi du:

+ “Khai niém cong dan sd 1a gi?”
+ “An toan va an ninh mang trong gido duc k¥ ning cong dan s 1a gi?”
b. Chan of thought

Nhiing cau hoi ndy yéu cau chatbot phai hiéu ngir canh va cung cip cau tra 1oi chi tiét

¢6 thé bao gdm cac budc suy luan dé di dén két luan chinh xac hon.

Vi du:

+ “Lam thé nao dé gido vién hudng dan hoc sinh nhan dién tin gia trén mang?”

+ “Lam thé nao dé 1ap ké hoach giang day k¥ ning cong dan s6 cho mot 16p hoc tiéu hoc 27
c. Nhéap vai

Nhiing cau hdi nay yéu cau chatbot dong vai mot nhan vat cu thé hodc phan hdi theo mot

tinh hudng gia dinh. Diéu nay gitp kiém tra kha ning hiéu ngir canh, sang tao va phan hoi tir
nhién theo vai tro dugc giao.
Vi du:

+ “Ban la mot gido vién moén Ky nang cong dan s6, hiy hudng din hoc sinh cach tao mat
khau manh va bao vé tai khoan tryc tuyén.”

+ “Hay nhép vai mot chuyén gia an toan mang va dua ra 10i khuyén cho hoc sinh vé cach
phong tranh lira dao tryc tuyén.”
2.3.2 Pdnh gid két qud
2.3.2.1. Muc tiéu va tiéu chi viéc danh gia:

Muc tiéu cua viéc danh gla chat luong chatbot 1a x4c dinh mirc d6 hiéu qua cua chatbot
trong viéc dap Umg cac yéu cau va mong doi cua nguoi dung. Diéu nay bao gém viéc do
ludng kha ning cua chatbot trong viéc cung cdp cau tra 16i chinh x4c, nhanh chéng va hitu
ich, tir do cai thi¢n trai nghi€ém nguoi dung va t6i uu hoa hiéu suét cua chatbot.

Céc tiéu chi danh gia chat lugng chatbot duoc néu trong nghién ctru [23], bao gom:

+ P06 chinh x4c: Kha ning cung cap cau tra 10i ding va phu hop véi truy van cua ngudi ding.
+ Tdc d6 phan hdi: Thoi gian ma chatbot can dé xir 1y va tra 11 yéu ciu ctia ngudi dung.

+ Ty 18 phan hoi thanh cong: Ty 1é cac yéu cau dugc chatbot xtr Iy thanh cong ma khong can
su can thi€p cua con nguoi.

+ Kha nang nhan dién ¥ dinh va cam xac: Kha ning cua chatbot trong viéc hiéu va phan hoi
ding y dinh va cam xdc cua nguoi dung.
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2.3.2.2. Thuc hién danh gida thu cong:

Budc 1: Sir dung 100 cAu héi da chuan bj trude d6 va thyc hién héi tryc tiép trong hé
thdng chatbot va ghi nhan két qua tra vé.

Budc 2: : Dbi chiéu cau tra 16i ciia chatbot va thong tin tai liéu thu thap dwoc tir d6 ghi
nhan ti 1€ tra 161 chinh xac cua chatbot cho tung cau hoi.
2.3.2.3. Danh gia tw dong

Danh gia ty dong str dung cac cong cy va thuat toan dé ty dong hoa _qua trinh danh gia.
Cac cong cu nay co thé tinh toan céc chi sé danh gia nhu do chinh xac, toc do phan hoi va ty
1¢ phan hoi thanh cong mot cach nhanh chong va chinh xac:

Str dung python véi céc thu vién nhu nltk, scikit- learn, va transformers dé kiém tra
chatbot v6i 100 cau héi da chuan bi.

Kiém tra va ghi nhan céac chi sb Precision, Recall, F1-score, va BLEU score trén tung cau
hoi.
2.3.2.4. Két qua:
a) Danh gia thu cong:
+ Do chinh xac: Chatbot da dat mic d¢ chinh xac khoang 95% trong viéc tra 101 cac cau hoi.
Céc cdu tra 10i ma chatbot dua ra déu c¢6 thong tin lién quan truc tiép dén cau hoi va dap tng
dang ngit canh ma nguoi dung yéu cau. Hé thong da thé hién kha ning tim kiém va trich xuét
thong tin tir co s& dit li¢u vector mot cach chinh xac, ddm bao ré“mg cac cau tra 101 dung din
va hiru ich.
+ D0 tu nhién: Céc cau tra 161 do chatbot sinh ra ¢6 tinh ty nhién, mach lac va d& hiéu, giap
gido vién dé dang tiép nhan va sir dung trong qua trinh giang day. Chatbot sr dung ngén ngir
gan gfiii, phu hop véi ngu canh gido duc, hd trg gido vién trong viéc soan thao noi dung, chuin
bi bai giang hodc giai dap cac tinh hudng su pham. Su mach lac trong cac phan hdi ciing gop
phan ning cao hiéu qua 1am viéc va tao su thuén tién trong qué trinh tuong tac.
+ Tinh phu hop: Cac cau tra 101 ma chatbot dua ra déu dap tng dung yéu cau cua ngudi dung,
khong chi vé mit thong tin ma con vé tinh day du. Chatbot c6 kha nang phén tich yéu cau
cua cau hot, sau do6 lua chon va cung cap nhiing thong tin chinh xac va day du nhit tir co s
dir liéu. Hé thong dam bao rang cau tra 10i khong thiéu sot va du thong tin dé giai dap cac
thic mic ctia nguoi dung .
+ Tdc do phan hoi: Thoi gian ma chatbot can dé tra 1oi mot cau hoi s& tity thude vao do phirc
tap cua cau ho. Dbi v6i cac cau hoi don gian, chatbot ¢6 thé tra 1i trong khoang thoi gian
ngan, con dbi véi cac cdu hoi phirc tap hon, thoi gian phan hoi co thé kéo dai thém mot cht.
Trung binh, thoi gian trd 161 mot cau hoi la khoang 30 gidy.
b) Panh gia ty dong:

Trong qua trinh danh gia hi¢u suat cta chatbot, cac chi sb Precision, Recall, F1-score va
BLEU score di duoc tinh toan va dat duoc cac két qua rat kha quan.Precision do luong ty 1é
cau tra 11 ding trén tong sd cau tra 10i ma chatbot dwa ra, phan anh d6 chinh xéac cua chatbot
khi phan héi [23]:

+ Precision (0.9): Chatbot c6 dd chinh xac cao, va1 90% cau tra 161 dugc dua ra la ding va
pht hop véi yéu cau ngudi ding.

+ Recall (0.9): Chatbot c6 kha nidng nhan di¢n chinh x4c 90% cac cau hoi nguoi dung, cho
thay kha nang tiép nhan va xur 1y cac yéu cau cia ngudi dung rét tot.

+ F1-score (0.9): F1-score cho thdy sy can bang giira d6 chinh xac va kha ning phat hién cac
cau tra loi dang, véi diém s dat 0.9, ching té chatbot hoat dong hi€u qua trong viéc cung
cAp cau tra 1i chinh x4c va day du.
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+BLEU score (0.9): Chi s6 BLEU cao cho thay chatbot tao ra cac cau tra 101 c6 do tu nhién
va gan giii voi cau tra 10i tham chiéu, dam bao rang chatbot khong chi chinh xic ma con d&
hiéu va tuy nhién trong ngit canh giao tiép.

Tir két qua dénh gia c6 thé thay chatbot da thé hién hiéu suat rét t6t trong viéc cung cap
cac cau tra 101 chinh xac, day du va ty nhién. Cac chi sd trén cho théy chatbot c6 kha nang
xur Iy yéu cau cta nguoi dung hiéu qua va dap tmg nhu cau giao tiép mot cach linh hoat va
thong minh. Vi cac két qua nay, chatbot co thé dugc coi 1a mdt cong cy hiru ich va dang tin
cay trong viéc hd tro ngudi dung trong nhiéu tinh hudng khac nhau.

Téng quan, chatbot da dap tmg tot cac muc tiéu dé ra, cho thay tiém ning timg dung rong
rdi trong gido duc. Hé thdng ¢ thé hd trg gido vién trong tim kiém thong tin, soan bai giang
va giai dap thic méic cho hoc sinh, gop phin ning cao chat lugng giang day.

3. KET LUAN

Nghién ctru nay di phat trién mot chatbot hd tro giang day bang tri tué nhan tao (AD), su

dung cong ngh¢ Xu Iy Ngon nglr Ty nhién (NLP) va M6 hinh ngén ngir 16n (LLM) két hop
Tao tang cudng truy xudt (RAG) nham ti wu hoa qua trinh giang day. Ket qua thtr nghiém
cho thay chatbot giup gido vién giam tai cong viéc hanh chinh va cung cép phan hoi tirc thoi
cho hoc sinh, tir 6 nang cao hiéu qua giang day va hoc tap. Mac du chatbot da thé hién tiém
nang lon, nhungVantontalnhunghanchenhukhanang}nmlngucanhphuctmgchuahoan
thién va pham vi kién thtrc con gidi han. Do d6, cac nghién ctru tiép theo sé& tip trung vao
viéc nang cap mo hinh NLP, mé rong co s¢ dit li¢u va tich hgp kha nang tuong tac da phuong
tién nhu nhan dién giong no6i va hinh anh.
De ap dung rong rai chatbot trong gido duc, can c6 sy phoi hop chat ché gitra cac nha phat
trién cong ngh¢ va cdc co quan gido duc nham dam bao hé thong hoat dong hiéu qua. Véi
nhing cai tién trong tuong lai, chatbot Al c6 thé trd thanh cong cu hd tro quan trong, gop
phan thiic day gido duc thong minh va ¢4 nhan hoa trai nghiém hoc tap trong thoi dai s6.
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RESEARCH ON BUILDING AI CHATBOT
TO SUPPORT TEACHING

Abstract: This article presents a solution for building a chatbot using Artificial Intelligence
to support the teaching process, with the goal of optimizing teachers' workloads and
improving the quality of learning. The chatbot was developed by combining advanced
technologies such as Natural Language Processing, Large Language Models, and
Retrieval-Augmented Generation. These technologies enable the chatbot to understand
context, handle complex professional questions, and provide quick, accurate responses.
Experimental results show that the chatbot performs with high efficiency in providing
correct and natural answers, reflecting its ability to handle various types of questions. The
system has proven to be a reliable tool, assisting teachers with tasks such as lesson
planning, information retrieval, and answering student inquiries. The chatbot's responses
were evaluated as coherent, easy to understand, and appropriate for an educational context.
However, the article also points out some limitations that need improvement, including an
incomplete ability to understand complex contexts and a limited scope of knowledge. Future
research will focus on upgrading the Natural Language Processing model, expanding the
knowledge base, and integrating multimedia features such as voice and image recognition.
The ultimate goal is to transform the chatbot into a smarter and more comprehensive
educational support tool, contributing to the promotion of personalized learning
experiences in the digital age.

Keywords: Educational chatbot, Natural Language Processing, Large Language Model,
Retrieval-Augmented Generation.



