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LOI CAM POAN
Em xin cam két rang toan bo ndi dung trong dé an nay 1a két qua ctia qua trinh
nghién ctru va thyc hién nghiém tic cia ban than. Céc s6 liéu, két qua trinh bay trong
dé an 1a trung thuc, chua timg duoc cong bd trong bt ky cong trinh nao khac va
khong sao chép tir bat ky ngudn tai liéu nao ma khéng trich dan rd rang.
Em hoan toan chiu trach nhiém trudc phap luat va quy dinh cua Hoc vién vé

tinh trung thuc va nguyén ban ctia ndi dung dé an nay.

Nguyén Chinh Minh
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LOI CAM ON
Dé an tbt nghiép nay 1a két qua ctia mot qua trinh hoc tip, nghién ctru va rén
luyén nghiém tac, ddng thoi cling 1a sy két tinh tir sy hd trg, hudng din tan tinh cta
nhiéu ¢4 nhan va té chic. Em xin dugc bay to long biét on sau sic dén TS Duong
Tran Puc — ngudi thay da dong hanh, dinh hudng chuyén mon va dwa ra nhitng nhan

xét quy bau gitp em hoan thi€én ndi dung nghién ctru mot cach khoa hoc va chat ché.

Em ciing xin giri 10i cam on chan thanh dén Ban lanh dao, cac thay co trong
Khoa va Hoc vién Cong nghé Buu chinh Vién théng — nhitng ngudi da trang bi cho
em nén tang kién thire viing chic, tao diéu kién hoc tap va nghién ctru thuan loi trong

sudt thoi gian theo hoc tai truong.

Mic du d3 danh nhiéu tdm huyét dé thyc hién dé 4n nay, song voi giéi han vé
thoi gian va ning lyc, chic chan khong tranh khoi nhitng sai sot. Em rat mong nhan
dugc nhitng gop ¥ quy bau tir quy thay c6 dé hoan thién hon trong nhirg nghién ctru

tiép theo.

Em xin chan thanh cam on!
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DANH MUC KHAI NIEM VA CAC CHU CAI VIET TAT

Khai niém/ Chir cai viét tit

Pinh nghia/ Gidi thich

Al (Artificial Intelligence) Tri tu¢ nhan tao
— nganh khoa hoc may tinh nghién ctou
viéc mo phdng tri tué con nguoi trén
may moc.

Prompt Cau lénh dau vao giri téi mo hinh ngon
ngir 16n dé nhan phan hdi phu hop.

RAG

(Retrieval-Augmented Generation)
Phuong phép sinh vin ban c6 hd tro
truy xut dir liéu tir ngudn ngoai.

INCONTEXT-LEARNING

Phuong phép hoc trong nglt canh, mo
hinh hoc tir cac vi du dugc cung cép
tryc tiép trong prompt ma khong cin
huéin luyén lai.

Chatbot Ung dung phan mém mo phong hoi
thoai v&1 con nguoi thong qua van ban
hodc giong noi.

GPT

(Generative Pre-trained Transformer)
Mo hinh ngén ngir 16n duoc huén luyén
trugc voi kién tric Transformer do
OpenAl phat trién.

React Native

Framework phat trién Gmg dyung di
dong da nén tang sir dung
JavaScript/TypeScript do Meta phat
trién.

BERT

(Bidirectional Encoder Representations
from Transformers) M6 hinh hoc sau
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tién huan luyén cho cac tac vu xu ly
ngon ngilr tu nhién.

CEFR (Common European Framework of
Reference for Languages) Khung tham
chiéu trinh d6 ngdn ngit chung Chau
Au, phan loai tir A1 dén C2.

Token Pon vi nho nhat trong vin ban dugc mod
hinh xtr Iy, ¢6 thé 1a tir, cum tir hodc ky
tu.

Feed-forward Mang no-ron truyén thang — mot 16p

trong kién truc Transformer xu 1y dau
vao ma khong c6 hai tiép.

Softmax Ham toan hoc bién d6i mot véc-to
thanh phan phéi x4c suét, thuong ding
& 16p cudi cia mé hinh.

Masked Multi-Head Self-Attention Co Ché attention tu dléu chinh co che
gidu (mask), dam bao mé hinh khong
nhin thay tuwong lai khi sinh vin ban.

Multi-Head Attention Co ché attention sir dung nhiéu "dau"
doc 1ap dé mo hinh c6 thé tap trung vao
cac vi tri khac nhau trong chudi dau
vao.

Transformer Kién trac mang no-ron hién dai dya
trén co ché attention, 1a nén tang cho
cac md hinh nhu GPT va BERT.

Metadata Dir liéu m6 ta dir liéu — thong tin bo sung
gitip phan loai, tim kiém hodc xur 1y di
liéu chinh hiéu qua hon.
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FAISS

(Facebook AI Similarity Search) Thu
vién ma nguén mo dung dé tim kiém
tuong dong gitta cac vector v4i hiéu
nang cao.

IELTS

(International English Language Testing
System) Hé thong kiém tra ning lyuc
tiéng Anh qudc té, gdm bdn k¥ nang:
nghe, noéi, doc, viét.

REST{ul API

(Representational State Transfer
Application Programming Interface)
Giao dién lap trinh mg dung tuan theo
cac nguyén tic ctia REST

STT

(Speech-to-Text) Cong nghé chuyén doi
giong ndi cua con nguodi thanh van ban.

TTS

(Text-to-Speech) Céng nghé tong hop
giong néi tir vin ban dau vao, cho phép
may moc phat noi dung vin ban bang am
thanh.

LLM

(Large Language Models) M6 hinh ngon
ngtr [6n
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MO DAU
1. Ly do chon d@ tai

Trong nhirng nim gan ddy, tri tué nhan tao (AI) da phat trién vuot bac va trd
thanh mot trong nhitng céng nghé cdt 161, thay doi cach thirc con ngudi twong tac véi
cong nghé¢ va thong tin[1]. Pdc biét, cac mo hinh ngbén ngir 16n (Large Language
Models - LLMs) d chirng minh kha ning xuét sic trong viéc xir Iy ngdn ngit ty nhién,
mo ra nhiing tiém ning maéi trong viéc ing dung Al vao nhiéu linh vuc, trong d6 c6
gido duc va hoc tap.

Hoc ngoai ngir, dic biét 1a tiéng Anh, ludn dong vai trd quan trong trong su phat
trién c4 nhan va x4 hoi. Tuy nhién, viéc hoc mot ngoén nglr méi doi héi mot qua trinh
rén luyén bai ban, dya trén cac tai liéu chuan héa. Viéc hd tro nguoi hoc tiép can 1o
trinh hoc tiéng Anbh theo céc tai liéu chuan hoa, cung véi viée st dung cac cong nghé
tién tién, co thé giup nang cao hiéu qua hoc tap va dam bao cung cép kién thirc mot
céch c6 hé thong.

Céc md hinh ngdn ngit 16n ¢6 kha niang hd trg nguoi hoc trong viée tiép can ndi
dung tir cac tai liéu tiéng Anh tiéu chuin. Véi nang luc xir Iy ngdn ngit t nhién va
kha nang cung cip phan hoi chinh x4c dua trén thong tin duge ddo tao tir cac tai licu,
m6 hinh ngdn ngit 16n co thé gitip ngudi hoc ndm virng kién thirc theo mot 16 trinh
hoc bai ban[2]. biéu nay giup nguoi hoc dat duoc sy tién bod trong hoc tdp ma khong
can phai c6 nguoi giang day truc tiép, tao diéu kién thuén lgi cho viéc tu hoc.

Trong boi canh nay, dé tai "Nghién ciru phat trién ing dung hd tro hoc ngoai
ngir dwa trén mé hinh ngdn ngir 16n" tip trung vao viéc phat trién mot tng dung
tich hop mé hinh ngodn ngit 16n dé hd trg ngudi hoc. Ung dung nay s& cung cip cic
phan hdi va go1 y hoc tap dua trén bo tai licu tiéng Anh tiéu chuén, gitp nguoi hoc
tiép can kién thtirc mét cach chinh xac va hiéu qua.

2. Tong quan vé van dé nghién ciru

Van dé nghién ctru cia dé tai ndy tap trung vao viéc nghién ciru va mg dung

mo hinh ngdn ngit 16n trong phat trién phan mém hd tro hoc tip ngoai ngir. Céc

nghién ctru va cong trinh di cong bd cho thay Al c6 kha ning cung cip phan hoi tirc
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thoi, ca nhan héa trai nghiém hoc tap, va hd trg nguoi hoc tiép can kién thirc mét cach
hiéu qua hon. Tuy nhién, van con ton tai nhidu thach thirc trong viée tich hop Al vao
cac tng dung hoc tip, bao gdm kha ning xtr Iy ngdn ngit tu nhién trong cac ngit canh
phtrc tap va viéc tao ra trai nghiém ngudi ding muot ma trén nén tang di dong. Pé an
nay s& tip trung vao viéc giai quyét nhitng thach thirc nay, bang cach nghién ctru va
phat trién mot tng dung hd tro hoc tip ngoai ngit tich hop mé hinh 16n, véi muc tiéu
cai thién chét lugng hoc tap va mang lai trai nghiém tdt nhit cho nguoi dung.
3. Muc dich nghién ciru

Muc dich cta dé tai la phat trién mot ung dung hd tro hoc tap ngoai nglr dya
trén mo hinh ngon ngit 16n, nham cai thién trai nghiém va hiéu qua hoc tap ciia nguoi
dung. Céac két qua can dat dugc bao gom:

e Vé mit ly luian: Xay dung co so 1y thuyét phuwong phap 1am gidu prompt In-
context Learning va RAG v&i m6 hinh ngdn ngit 16m va tich hop vao ing dung
hoc ngoai nglt dua trén céc tai li¢u chuan hoa.

e V& miit thyc tién: Phat trién va trién khai ing dung hd tro hoc ngoai ngit trén
nén tang di dong, cho phép ngudi dung twong tac tw nhién voi chatbot Al thong
qua van ban va giong noéi, dong thdi dam bao tinh chinh xac va tinh mach lac
trong cac cau tra 101 dya trén céc tai liéu chuin hoa.

4. P6i twong va pham vi nghién ctru

e Doi twong nghién ciru: Doi twong nghién cru cua dé tai 1a tmg dung hd trg
hoc tap ngoai ngir tich hop mo hinh ngdn ngir 16n. Nghién ciru s& tim hiéu
cach mo hinh ngén ngit 16n c6 thé két hop véi phuong phap hoc trong ngir
canh (In-context Learning) dé t6i wu hoa cho viéc hoc tip ngoai ngi, gitip cai
thién chét luong twong tac va hd trg qua trinh hoc tap dua trén tai liéu tiéng
Anh tiéu chuan.

e Pham vi nghién ctru: Pham vi nghién ciru bao gom viéc phét trién va thi
nghiém mot tmg dung hd trg hoc tip ngoai ngir trén nén tang di dong. Nghién
cuu s€ ung dung phuong phap hoc trong ngit canh cuing mé hinh ngén ngtr 16n

GPT-40 véi hé thong may chu va trién khai cac tinh nang chinh ciia img dung,
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nhu giao ti€p véi ngudi dung thong qua van ban va giong noéi, ddm bao tinh
chinh xac va mach lac cua cau trd 101 theo nd1 dung cua tai li¢u tiéng Anh

chuan hoa.

5. Phuwong phap nghién ciru
Dé thyc hién dé tai ndy, cac phuwong phap nghién ctru chinh s& dugc ap dung

bao gom:

e Phwong phap nghién ciru ly thuyét: Tim hiéu va phan tich cac cong trinh
nghién ciru lién quan dén phuong phap in-context learning vi md hinh ngén
ngtr 16n va g dung trong hoc tap ngoai ngir.

e Phuwong phép phat trién phan mém: St dung cac phuong phép phat trién
phan mém hién dai nhu Agile dé dam bao qua trinh thiét ké va trién khai ing
dung dién ra hiéu qua.

e Phuong phap kiém thir va danh gia: Thuc hién cac thir nghiém chitc ning
va phi chtc ning, danh gia hiéu qua cta ing dung thong qua phan hoi cua
nguoi dung thyc té.

e Cong cu va thiét bi: Cac cong cu phat trién phan mém nhu React Native cho
nén tang mobile, LangChain dé ung dung In-context Learning ciing mé hinh
ngodn ngit 16n GPT-40 va céc tai liéu tiéng Anh tiéu chudn s& duoc sir dung

trong qua trinh trién khai tng dung.

6. Nhirng nghién ciru lién quan

Céc nghién ctru lién quan dén hoc tap trong ngit canh (In-Context Learning) da
thu hit sy quan tdm ngay cang 16n trong cac linh vuc nhu gido duc ngdn ngir va hoc
may. Theo Brown va cong su, viéc cung cip ddy du ngir canh trong qua trinh hoc tap
khong chi gitp ngudi hoc thuc hanh ngon ngi trong mai truong tw nhién ma con gop
phan nang cao kha ning ghi nhd va sir dung ngdn ngir muc tiéu mot cach hiéu qua.
Hoc tap trong ngit canh nhdn manh viéc hoc thong qua céac tinh hudng thuc té, noi
ngudi hoc tiép xic véi ngdn ngir thong qua giao tiép va tuong tc thay vi tiép can

mot cach tach biét cac thanh phan ngit phap va tir vung [3].
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Trong linh vuc hoc may, mé hinh GPT-3 do Radford va cong su phat trién da
thé hién kha nang hoc tap trong ngit canh vuot trdi, cho phép mé hinh hiéu va phan
hi dua trén céc vi du hodc doan vin duoc cung cép ma khong can huin luyén lai [4].
Piéu nay dic biét hitu ich khi ap dung vao cac hé thong gido duc ngdn ngi, noi yéu
cAu m6 hinh c6 kha ning thich tng nhanh vé6i timg ngudi hoc va ting tinh hudng giao

tiép cu thé.

Ngoai ra, nghién ctru ctia Devlin va cong su véi mé hinh BERT ciing cho thiy
rang viéc tich hop ngir canh vao qua trinh huan luyén gitp cai thién rd rét kha ning
hiéu ngén ngit ciia md hinh [5]. Tong thé, nhitng két qua nay mé ra tiém ning manh
m¢ trong vi¢c ing dung cdc mo hinh ngdn ngir 16n vao giang day ngdn ngir, gitip cac
hé thong Al khong chi dua ra phan hdi chinh x4c ma con thuc hién duoc vai trd hudng

dan trong céc kich ban hoc tap c6 cau tric.

Pé nang cao hon nira kha nang cung cap thong tin chinh xac va phu hop vai
ngir canh, k¥ thuat Retrieval-Augmented Generation (RAG) di dugc dé xuat ap dung
trong cac hé théng hoc tdp ngdn ngit. RAG két hop kha ning truy xuat thong tin tir
cac nguodn dir lidu bén ngoai véi kha nang sinh ngdn ngit cia cac mo hinh hoc sau,
cho phép hé thong truy cép va st dung thong tin cip nhat va chinh x4c trong qua trinh
tao phan hoi. Diéu nay dic biét hiru ich trong méi trudng gido duc, noi yéu cau cac
phan hoi khong chi chinh xac ma con phu hop véi ngir canh hoc tap cu thé cia timg

nguoi hoc [6].

Trén thuc té, cac nghién ctru gan day di khéo sat viéc tng dung ChatGPT — mot
tmg dung cu thé cua GPT — vao day va hoc ngoai ngit. Lo va cong su (2024) thyc
hién téng quan 70 nghién ctru thyc nghi¢ém vé ChatGPT trong gido duc ESL/EFL; két
qua chi ra rang ChatGPT hd trg manh nhét trong viét va ngit phap, nhung con thiéu
céc nghién ciru vé ning luc nodi va nghe [27]. Shaikh va cong sy (2023) tién hanh
danh gia kha nang str dung ChatGPT trong hoc tiéng Anh chinh khéa, két qua cho
thidy ChatGPT hitu ich va dé dung véi hoc vién nhiéu trinh do khac nhau, dic biét

trong cai thién viét, hoi thoai va ngit phap [28]. Mot nghién ciru thuc nghiém cua
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Karatas (2024) ciing bao cdo rang ChatGPT c6 anh hudng tich cuc dén viée hoc viét,

ngir phap va tr vung cling nhu sy dong vién nguoi hoc [29].

Caines va cdng su (2023) da khao sat toan di¢n kha nang tich hop LLM vao day
va danh gia ngoai ngit, nhan thiy du LLMs chua vuot qua hiéu nang hién trang trong
danh gia ty dong va stra 16i ngit phap, chung mo ra huéng méi cho viée sinh ndi dung
hoc tap tu dong va phong phti [30]. Gao va cong su (2023) thi nghiém hi¢u qua LLMs
trong hoc noi (phonetics, phonology) va giai doan phat trién ngén ngir thir hai, cho

thdy tiém nang tmg dung LLM vao gido duc nghe-ndi [31].

7. Ndi dung chinh ciia dé an

Dé an “Nghién ctru phat trién tng dung hd tro hoc ngoai ngir dwa trén mé hinh
ngodn ngit 16n” duge xay dung trén nén tang cac 1y thuyét va cong nghé tién tién bao
gdm In-Context Learning, Chain-of-Thought, Few-Shot Learning va
Retrieval-Augmented Generation (RAG). Trén co s d6, dé an trién khai phat trién
mot tng dung hoc ngoai ngi tich hop truc tiép moé hinh ngdn ngir 16n (LLM). Noi

dung chinh ctia luan van dugc td chure thanh ba chuong nhu sau:
« Chwong 1: Co sé 1y thuyét va cong nghé lién quan

Trinh bay tong quan vé phuong phap In-Context Learning, k¥ thuat
Chain-of-Thought va Few-Shot Learning, m6 hinh Transformer va cic LLM
tiéu biéu (GPT, LLaMA, Grok, Claude, Gemini), cling nhu khai quat RAG va

ung dung trong hoc ngoai ngt.
« Chuong 2: Thiét ké va phat trién h¢ thong

Phan tich yéu cau nguoi ding, xac dinh chirc nang cbt 16i; dé xuat kién triic
client—server két ndi img dung React Native v6i backend FastAPI; mé ta chi

tiét luéng dit liéu, co ché In-Context Learning va RAG.
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« Chwong 3: Trién khai tng dung va kiém thir

Mo ta quy trinh phat trién giao dién di dong, tich hop API backend, x4y dung
cac tinh ning chinh (hoc ngit phéap, luyén néi, chat Al theo ddi tién trinh);

trinh bay két qua kiém thtr chirc ning, hiéu ning va danh gid ngudi dung.

Moi chuong déu nham muc tiéu dam bao tinh khoa hoc, thuc tién va kha nang ap
dung cao cua giai phép, tir d6 xdy dung mot hé théng hd tro hoc ngoai ngit thong
minh, c4 nhan hoa va bén viing, tdn dung déng thot strc manh suy luan cua LLM qua

In-Context Learning va tinh chinh x4c cap nhat cia RAG.



CHUONG 1 : COSOLY THUYET VA CONG NGHE LIEN QUAN

Chuong ndy cung cap cai nhin tong quan 1y thuyét vé hoc ngoai ngit dua trén
tai liéu tiéng Anh uy tin, ddng thoi gidi thiéu 1y thuyét vé mo hinh ngon ngir 16n va

céch két hop mo hinh ngdn ngir 16n véi In-context Learning.
1.1 Tong quan vé hoc tip ngoai ngir

1.1.1 Khai niém vé hoc tip ngoai ngir.

Hoc ngoai ngir 1a mot qua trinh nhan thirc va van hoa-xa héi phuc tap, 1i€n quan
dén viéc tiép thu c6 hé thong cac ky nang ngon ngit ngoai tiéng me dé [7]. Qua trinh
nay bao gdm su twong tac gitra cac yéu to nhan thirc, cam xuc va xa hoi, dugc dinh
hinh qua nhiéu khung 1y thuyét, tir cach tiép can hanh vi ban dau cho dén cac cudc
cach mang nhén thirc nhu khai niém Ngit phap Pho quat va kha nang bam sinh trong
viéc tiép thu ngon ngir. Ly thuyét Giam sat phan biét giita hoc tap co y thic va tiép
thu vo thure, gidi thiéu khai niém dau vao co thé hiéu dugc, tao nén tang cho phuong
phap su pham ngdn ngit hién dai. Cac quan diém duong dai nhdn manh vai tro cia
tuong tac xa hoi trong viéc hoc ngoai ngit va sy lién két chit ché giita ngdn ngit véi
bdi canh vin hoa. Nghién ciru than kinh ngdn ngit hoc gan day ciing cho thiy viéc
hoc ngoai ngit co thé tai cau triic cac dudng dan than kinh va cai thién cau trac nhan

thuc.

1.1.2 Loi ich ciia viéc hoc ngoai ngit dwa trén cac bd tai liéu chuin hoa.

Hoc ngoai ngir theo tai liéu chuan hoa cung cép 16 trinh hoc tap co cAu trac chit
ché va dugc kiém ching k¥ ludng. Cac tai liéu nay tich hop diy du cac yéu t6 can
thiét nhu ngir phap, tir vung va yéu t6 van hoa, giup nguoi hoc khong chi nim ving
ngdn ngit ma con hiéu rd bdi canh vin hoa lién quan [8]. Phuong phép tiép can ting
budc va tinh ké thira cao giup ngudi hoc xay dung kién thirc mot cach mach lac va
lién tuc. Cac bai tap va vi du thuc té trong tai li¢u giup cing cd kién thirc 1au dai va

hd tro giao tiép tu nhién.
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Mot vu diém quan trong khéc cua tai liéu chuan héa 1a sy phu hop véi cac khung
tiéu chuan quéc té nhu CEFR, giup ngudi hoc do ludng chinh xé4c trinh do cia minh
vé chuén bi tdt hon cho cac muc tiéu hoc tap hoac nghé nghi¢p. Tai li¢u chuin héa
cling phat trién toan dién bon k¥ ning ngdn ngit: doc, viét, noi va nghe, thong qua
cac bai tap da dang va phu hop vai trinh d6 ciia nguoi hoc.
1.2 M6 hinh ngon ngir l6m
1.2.1 Giéi thiéu vé cAc méd hinh ngdn ngir 16n

Mo hinh ngén ngit 16n (Large Language Models — LLMs) 1a mdt budc tién quan
trong trong linh vuc tri tu¢ nhan tao, dac biét trong x1r Iy ngdn ngilr tu nhién (Natural
Language Processing — NLP). Pugc xay dung dya trén kién trac Transformer, céc
mo hinh nay dugc hudn luyén trén tap dit liéu van ban khong 16, cho phép ching hoc

va hi€u ngir canh, ct phap, va ngit nghia ciia ngdn ngttr mot cach sau sac [20].

LLMs hoat dong béng cach du doan xac suat xuat hién cta tir hodc chudi tir tiép
theo trong mdt doan van ban, tir d6 c6 kha nang sinh ra van ban mai, tra 161 cau hoi,
tom tit ndi dung, dich ngdn ngit va thuc hién nhiéu tic vu ngdn ngit khac. Kha nang
nay gitp LLMs tré thanh cong cu manh mé trong nhiéu tng dung thuc té, tir tro 1y

40, chatbot, dén hd tro viét nodi dung va phan tich dit liéu van ban.
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Hinh 1.1 Nhitng m6 hinh ngon ngit 16n phé bién hién nay

Nguon: https.//intelliarts.com/

Mot s6 md hinh ngén ngir 16n (LLMs) tiéu biéu hién nay bao gom GPT
(Generative Pre-trained Transformer) ciia OpenAl, LLaMA cua Meta, Grok cua xAl,
Claude cua Anthropic va Gemini cia Google DeepMind. GPT, do OpenAl phat trién,
12 mot trong nhitng LLM tién phong va dugc danh gia cao vé kha nang hiéu ngit canh
cling nhu sinh van ban ty nhién. Phién ban maéi nhat—GPT-4.5—duoc gi61 thi¢u nhu
mot ban xem trudc nghién clru, véi muyc ti€u cai thién kha nang nhan dang mau, két

ndi thong tin va tao ra phan hdi c6 tinh sang tao cao [21].

Trong khi d6, LLaMA 1a dong mo hinh ma nguén mé do Meta phat trién. Vo
thang 4 nam 2025, Meta da cong bd LLaMA 3 (nd1 bd con goi la LLaMA 4), mot mo
hinh da phuong thirc véi trong s6 md, hd trg xir Iy dong thoi van ban, hinh anh va am

thanh, cing kha ning mo rong ngir canh dang ké [22].

Grok 1a mé hinh ngén ngir duge phat trién boi xAI — cong ty do Elon Musk séng

1ap. Phién ban Grok-3, ra mit vao thang 2 nim 2025, ndi bat voi kha ning truy xudt
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thong tin thoi gian thyc tir nén tang mang xa hoi X (trudc day 1a Twitter). M6 hinh
nay duogc thiét ké dé phan hoi voi giong diéu sic sao va hai hudce, va da duogce tich hop

vao tng dung nhin tin Telegram thong qua mot thoa thuan tri gia 300 triéu USD [23].

Claude 13 dong mé hinh ngén ngir duoc phat trién boi Anthropic. Phién ban
Claude 4 (bao gom Claude 4 Opus va Claude 4 Sonnet), cong bd vao thang 5 nim
2025, c6 thé xir Iy song song ca van ban va hinh anh, dong thoi cai thién rd rét trong

cac tac vu suy luan, lap trinh va tu duy logic [24].

Cubi cung, Gemini 1a dong md hinh LLM da phuong thirc cia Google
DeepMind, ké thira cac cong trinh nhu LaMDA va PaLM. Cac phién ban Gemini
Ultra, Gemini Pro, Gemini Flash va Gemini Nano duoc thiét ké dé xir ly nhiéu dinh
dang dau vao (van ban, hinh anh, am thanh, video) va dugc tdi uu hoa cho céc tinh
huéng sir dung da dang. Phién ban Gemini 2.5 Pro méi nhat cung cip kha ning suy

luan sau va phan hdi chinh x4c hon trong thoi gian thuc [25].

Viéc tng dung LLMs da mang lai nhiéu loi ich trong cac nganh cong nghiép,
tir gido duc, y té, dén tai chinh va truyén thong. Chang han, trong gido duc, LLMs ¢
thé hd tro tao ndi dung hoc tp ca nhan hoa, danh gia ty dong va cung cap phan hoi
tic thi cho nguoi hoc [26]. Tuy nhién, cung véi nhitng 1gi ich, LLMs cling dat ra
nhirng thach thirc vé& dao dirc, quyén riéng tu va do tin cdy cia thong tin sinh ra, doi

hoi su giam sat va quan 1y chit ché trong qua trinh trién khai va st dung.
1.2.2 Giéi thi¢u vé mé hinh ngéon ngir I6n GPT

GPT (Generative Pre-trained Transformer) la mot dong mo hinh ngdn ngtr 16n
mang tinh cach mang, gitp may moc hiéu va tao ra ngdn ngir con ngudi mot cach
mach lac va tu nhién. GPT duoc xay dung trén nén tang kién tric Transformer chi
giai mi (decoder-only) — mot ciu trac tién tién duoc gidi thiéu trong nghién ctru
“Attention Is All You Need” [9]. Nho vao phuong phép tién huin luyén trén cac kho
dir liéu van ban khong 16 tir Internet, GPT c6 kha nang nam bat sic thai ngon ngir,
duy tri tinh mach lac cua cac doan van dai va tao ra van ban giéng nhu dugc viét boi
con ngudi. Pidu nay dd md ra mot ky nguyén méi cho tri tué nhan tao va xir Iy ngon

ngtr ty nhién.
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Hinh 1.2 Kién tric Transformer trong mé hinh GPT-3

Nguén: https://www.researchgate.net/figure/GPT-3-architecture_fig2 385459054

GPT str dung cau trac Transformer chi giai ma, trong d6 cac 16p tu cha y (self-
attention) va mang no-ron feed-forward dugc xép chong 1én nhau dé xtr 1y vin ban
theo co ché ty hdi quy — tirc 13 xir Iy vin ban tir trai sang phai, duy doan timg token
dua trén toan bo cac token da xuét hién trude do. Qua trinh tién huan luyén dua trén
muc tiéu du doan token tiép theo trén hang trim ty token cho phép mé hinh hoc dugc
cac biéu dién ngdn ngit sau sic, nam bat duge cac miu thong ké, mdi quan hé ngir

nghia va kién thirc thé gidi tir dir liéu dau vao [3].

Co ché tuy chii y cia GPT cho phép mé hinh danh gia dong tim quan trong cua
ting token so v6i cac token khac trong chudi, tao ra cac biéu dién ngir canh phirc tap.
Dé duy tri tinh lién tuc cua thong tin, GPT str dung co ché ma hoéa vi tri (position
encoding), qua do mdi token dugc gan mot véc-to vi tri dugc tinh béng cac ham sin
va cos voi cac tan sd khac nhau. Diéu nay giup mo hinh hiéu duoc thr tir va cu tric

tuan ty ciia van ban ngay khi xir 1y song song. Nhd vao co ché nay, GPT c6 kha ning
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duy tri sy mach lac trong cac doan van dai va xu 1y hi€u qua cac phu thudc ngtr nghia

cad ¢ cap do cuc bo lan toan cuc [9].

1.2.3 Kién triic mé hinh Generative Pre-trained Transformer (GPT)

Kién triic Transformer trong GPT 14 nén tang c6t 1561 gitp mo hinh hiéu va sinh
ra ngdn ngit ty nhién. N6 st dung ciu triic chi gdm decoder (decoder-only), trong do
qua trinh xtr Iy duoc thue hién qua cac 16p tu chi ¥ (self-attention) da dau va cac 16p
mang no-ron feed-forward. Co ché tir chti y cho phép mé hinh danh gia mdi quan hé
giita cac token trong chudi, tir d6 tao ra cac biéu dién ngit canh sau sic. Ngoai ra, cac
thanh phan nhu position encoding dugc str dung dé duy tri thong tin vé thi tu ctia cac
token. Toan bd kién trac hoat dong theo nguyén tic tu hdi quy, nghia 1a mé hinh dy

doan token tiép theo dua trén tit ca cac token di xuat hién trude d6[9].

Transformer Block Output

- %n—] N

=]
R ——
EEn

Transformer Block Input

Hinh 1.3 Kién trac GPT Nguon: https://www.geeksforgeeks.org

Co ché ty chu y (self-attention) 13 trung tdm cua kién tric Transformer. Self-

attention cho phép mo hinh tinh toan tim quan trong ctia mdi token trong chudi dau
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vao d6i voi tat ca cac token khac, tir d6 xay dung mot biéu dién ngir canh day du.

Cong thue cua Self-Attention dugc thé hién nhu sau:

: QK"
Attention(Q, K,V) = softmax %4

Vi
Trong d6, Q (Query), K (Key) va V (Value) 1a cac véc-to duge tao ra tir diu vao
thong qua cac ma tran trong s duoc hoc trong qué trinh huan luyén. Gia trj dx dai
dién cho kich thudc cia véc-to Key, gitip chudn hoa tich vo huéng giita Q va K nham
6n dinh céc gia trj khi di qua ham softmax. Ham softmax sau dé bién céc gia tri nay
thanh xac suat, cho phép mé hinh “tap trung” vao céc token quan trong theo cach c6

thé hiéu duoc.

Trong kién tric “chi gidi ma” cia GPT, muc tiéu ciia co ché Masked Multi-
Head Self-Attention la dam bao réng, khi sinh ra mot token & thdi diém t, mé hinh
chi dugc “nhin thay” cac token tir vi tri 1 dén t—1 (tirc cac token trudc do) ma khong
stt dung thong tin tir cac token phia sau. Piéu ndy giup duy tri tinh tu hdi quy
(autoregressive) ciia md hinh. Pé dam bao rang token tai thoi diém t khong “nhin

thay” cac token phia sau (j>t), ta sir dung mat na M dugc dinh nghia nhu sau:

Sau do, cong thirc masked attention trd thanh:

_ QKT+ M
MaskedAttention(Q, K,V) = softmax{ ——— |V

NED
Viéc cong M vao ma tran QKT khién cho céc gia trj twong tmg véi cac token

khong dugc phép tham gia (v6i —oo0) s& co xac suat softmax bang 0.

Mot dic diém quan trong khéac cia Transformer 1a Multi-Head Attention. Thay
vi tinh toan Self-Attention trén toan by khong gian mdt cdch don gian, Transformer
phan chia khong gian 4n thanh nhiéu “dau” (heads) khac nhau dé mé hinh c6 thé hoc
dugc nhiéu khia canh ngit nghia tir cic goc nhin khac nhau. Cong thirc ctia Multi-

Head Attention duoc mo ta nhu sau:
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MultiHead(Q,K,V) = Concat(head,, ..., heady) W°

Véi mdi headi=Attention(QW; L KWK, VW,Y). O day, WRWKW;", 13 cac ma
tran trong s6 riéng biét cho mdi dau, va WO 1a ma tran dung dé két hop lai cac dau
Attention thanh mot biéu dién chung. Viéc st dung Multi-Head Attention cho phép
mo hinh xtr 1y déng thoi nhiéu mbi quan hé ngit nghia phirc tap gitta cac token, gop

phan cai thién kha niang hiéu biét ngit canh va téng quat hoa trong qua trinh suy luan.

Transformer ciing bo sung thong tin vé thir ty ciia cac token thong qua Position
Encoding. Vi kién trac Transformer khong xir Iy theo chudi tudn tw nén can mot co
ché bd sung dé mé hinh c¢6 thé nhan biét vi tri cia cac token. Cong thuc Position

Encoding dugc dinh nghia nhu sau:

) pos
PE(pOS’Zi) =sin| ———;—
10000%modet

pos
PE(pos,2i+1) = COs 20

100009%modet

Trong do, pos 1a vi tri cia token trong chudi, 1 1a chi s6 cua chiéu véc-to, va
dmodet 12 kich thudc cua véc-to an. Sy ket hop gilta cac gia tri sin va cos voi cac tan
s0 khac nhau gitip mo6 hinh phan bi¢t dugc thur tu cia cac token, ddm bao rang thong

tin tht tu dugc duy tri trong toan bg qua trinh xur ly.

Trong boi canh In-Context Learning, kién trac Transformer cho phép cic mo
hinh nhu GPT-3 va GPT-4 “hoc” tam thdi tir thong tin duoc cung cap trong prompt.
Khi nguoi dung dua ra cac vi du mau cung voi mot cau hoi hodc nhiém vy,
Transformer s st dung co ché Self-Attention va Multi-Head Attention dé nhan dién
mbi quan hé giita cac vi du mau va ndi dung méi. Decoding tudn tu sau d6 cho phép
mo hinh du doan tirng token cua két qua dya trén toan b nglr canh da hoc duoc.

Cong thirc Decoding tudn tu cho qua trinh ndy dugc thé hién qua:

Po) =] [Pl ye )
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O day, yt 1a token dugc du doan tai thoi diém t, y< 1a chudi cac token da dugc
sinh ra truéc dé, va x 12 prompt ban dau (bao gdm cac vi du miu va ndi dung dau
va0). Qua trinh nay cho phép mé hinh duy tri mach suy nghi lién tuc, dam béo ring
mdi token du doan dugc dua trén ca ngit canh ctia prompt va chudi két qua di sinh

ra.

Nhu vay, kién tric Transformer khong chi 1a mot cAu trac manh mé cho viéc xir
1y céac chubi dit liéu nho vao co ché Self-Attention, Multi-Head Attention, va Position
Encoding, Transformer cho phép cdc mo hinh ngén ngir 16n hoc hoi tam thoi tir ngte
canh mot cach hiéu qua, giup ching tong hop va suy luan dya trén thong tin dugc
cung cap trong prompt ma khong can phai tai huan luyén lai trong sb. Piéu nay mo
ra kha nang ung dung linh hoat cho cac nhiém vu nhu dich thuat, tra 101 cau hoi, va

nhiéu tmg dung khac trong linh vuc xir Iy ngdn ngit tu nhién.
1.3 Phuwong phap lam giau prompt In-context Learning

1.3.1 Giéi thi¢u vé In-context Learning

In-context Learning 1a kha nang cho phép mo hinh thuc hién cac nhiém vu mai
bang cach str dung cac vi du duge cung cap trong ngir canh dau vao, ma khong can
tinh chinh tham s6, nhd vao kha nang nhan dién va tong quat héa cac mau ngit canh
tir cac vi du nay [3]. Céch tiép cén nay giup mo hinh nhan biét va ap dung cac miu
s6 liéu trong thoi gian thuc, thé hién tinh linh hoat cao trong nhiéu nhiém vu tir phan

loai don gian dén suy luan phirc tap.

Review: Delicious food! Sentiment: Positive

k Demonstration | | geview: The food is awful. Sentiment: Negative

Examples L o
Template N Review: Terrible dishes!  Sentiment: Negative
ew °
Review: [Text] Query { Review: Good meal! Sentiment:
Sentiment: [Label] l Input
Text Label Large Language Model

Delicious food! 1
The food 1s awful. ()
Terrible dishes! 0 | Output
Positive

Parameter Freeze

Hinh 1.4 Minh hoa phuong phap In-Context Learning
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Nguon: A Survey on In-context Learning

In-context Learning hoat dong thong qua co ché duoc goi 1a "meta-learning
ngam", trong d6 qua trinh tién hudn luyén trén dir liéu vin ban da dang giup moé hinh
phat trién kha nang nhan dién va téng quat hoa cac mau nhiém vu, tuong tu nhu cach
con nguoi hoc tir vi du. Hi¢u qua cia phuong phap nay da dugc chung minh trong
nhiéu linh vuc nhu dich thuét ngdn ngtr, suy luan todn hoc va tao ma, dic bi¢t khi ap
dung céc chién luge goi ¥ phu hop. Kha ning manh mé ndy dd mé ra hudng nghién
ciru sau rong trong viéc hiéu co ché hoat dong va cai thién hi¢u suét cua cac mod hinh

ngdn ngit 16n. Vé mit toan hoc, In-context Learning c6 thé dugc biéu dién nhu sau:

e Cho mot dau vao truy van x va mot tdp hop cac cau tra 10i ung vién
Y={y1,y2,...,Ym}-
e Mo hinh ngon ngit da dugc tién huin luyén M sé& chon cau tra 10i ¢6 xéac suét cao
nhét 1am du doan cubi cung, dua trén mot tap hop vi du minh hoa C.
Tap hop vi du minh hoa C co thé bao gém mot hudng dan nhiém vu I va k vi du mau,
dugc biéu dién dudi dang:
C={s"(xrynd),...s " (uyul)}
trong d6 s’ 1a mot vi du duoc viét béng ngon ngtt tu nhién theo nhiém vu cu thé.
Xéc suét ciia mot cu tra 101 tng vién y; duge tinh bang ham diém f trén toan bo chudi
dau vao:
P(y; [ x) £ tM(y; , C, x)

Nhan du dodn cudi cung ¥ 1a cau trd 101 c6 xac suat cao nhat:
y =argmaxP (y; | x ).
y =argmaxP (y; | x)

1.3.2 Hoc tir mot vai vi du (Few-shot Learning)

Few-shot Learning 1a mot ki thuat tién tién cho phép cac md hinh ngon ngir 16n
thuc hién cac nhiém vu méi chi véi mot sb lugng rat it vi du mau duoc cung cép trong
prompt. Diéu ndy c6 nghia 14 thay vi can mét lugng dir liéu huan luyén khong 16, mo
hinh s& “hoc” tam thoi tir cac vi du mau duoc tich hop truc tiép vao prompt, ttr d6 co
thé tong quéat hoa va ap dung vao nhiém vy méi ma khong can diéu chinh lai trong s6

cua mo hinh.
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Co ché hoat dong cua Few-shot Learning dua trén nén tang kién truc
Transformer d3 duogc trinh bay & muc 1.2.2, trong d6 cac co ché Self-Attention va
Decoding tuan ty dong vai trd quan trong. Cu thé, khi duoc cung cip cac vi du mau,
mo hinh ngdn ngir 16n sir dung co ché Self-Attention dé nhan dién mdi quan hé giira
cac token trong vi du va thong tin trong cAu hoéi can giai quyét. Qua trinh Decoding
tuan tu (da dugc néu & muc 1.2.2) cho phép mo hinh sinh ra d4p an token theo token,

dua trén ngir canh da duoc cung cap.

DPé minh hoa, hay xem xét mot vi du trong nhiém vu dich thuat. Gia str prompt

bao gdm céc cip cdu mau nhu sau:
"I love you" — "Anh yéu em"
"Good morning" — "Chao bubi sang"
"See you later" — "Hen gap lai"

Khi dua ra cau héi "How are you?" trong cung prompt, md hinh ngdn ngtr 16n
s& nhan dién ciu trac ngdn ngt va phong cach dich tur cac vi du mau da cho, sau d6
ap dung kién thtrc d6 dé sinh ra ban dich "Ban khoe khong?" mot cach mach lac. Nho
vao kha ning duy tri thong tin ngir canh va tong hop mau sb liéu, Few-shot Learning
gitip mo6 hinh thuc hién nhiém vu méi mét cach hiéu qua ma khong can tinh chinh lai

toan b0 mo hinh.

Hon nita, Few-shot Learning gitp tiét kiém dang ké chi phi vé dit liéu va thoi
gian huin luyén, vi mé hinh khong can phai hoc tir mot tap dit liéu khéng 16 ma chi
can “doc” va tong hop thong tin tir mot vai vi du mau. Diéu nay mé ra kha ning Gmg
dung rong rai trong cac linh vyc ma dir liéu han ché hodc viée thu thap dir li¢u tdn
kém, nhu dich thuat, tom tit van ban, hodc tham chi 1a tra 161 cau hoi trong cac hé

thong trg 1y ao.

Mot han ché ctia Few-shot Learning 1a chat luong ciia két qua phu thudc manh
mé& vao cach thiét ké prompt. Néu cac vi du miu khong du dai di¢n hodc duogc sép
xép khong hop 1y, mo hinh co thé khong nhan dién dugc mau s6 liéu can thiét, dan
dén két qua khong chinh xac. Do d6, viéc t6i wu hoa prompt 1a mét linh vuc nghién

ciru quan trong trong viéc cai thién hiéu qua cua Few-shot Learning.
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Tom lai, Few-shot Learning 1a mot budc tién quan trong trong tmg dung cta
LLM, cho phép mo hinh thuc hi¢n cac nhiém vu méi dya trén mot s6 it vi du mau,

gitip m& rong pham vi ing dung va tiét kiém ngudn luc huan luyén.

1.3.3 Chubi suy nghi (Chain of Thought)

Chudi suy nghi 1a mot k§ thuat nhdm kich hoat qu4 trinh 1y ludn tirng budc trong
mo hinh ngdn ngir 16n, giup mé hinh khong chi dua ra dép an cudi cting ma con trinh
bay cac budc suy luan trung gian. Chudi suy nghi khoi goi qua trinh suy luan ting
budc tir cac md hinh ngdn ngit 16n, qua d6 nang cao kha ning giai quyét van dé cua
chung[12]. Nho vay, k¥ thudt nay giup tang cuong dd minh bach va do tin cdy cua

két qua, khi nguoi dung c6 thé theo ddi qua trinh ra quyét dinh ciia mé hinh.

Trong thyc hanh, khi dugc yéu cau giai quyét mot nhiém vu phie tap nhu mot
bai toan logic, mo hinh s& khong tra 10i truc tiép ma thay vao dé sinh ra mot chudi

cac budc suy luan.

Vi dy, néu nhiém vy 13: “Néu A > B va B> C, thi A ¢6 16n hon C khong? Hay
giai thich.” Thay vi chi trd 1oi “C6” hodic “A 1én hon C”, LLM s& sinh ra chudi suy

nghi nhu sau:
“Ta c6 gia thiét A>BvaB>C.”

“Theo tinh chét bic cau trong toan hoc, néu A > B va B > C, thi ¢6 thé suy ra

A>C.
“Vay, két luan: A 16n hon C.”

Qua trinh nay dugc thuc hién dua trén co ché Decoding tuan tu da duge mo ta
& muc 1.3.2, nhung & day, prompt duoc thiét ké nham khuyén khich mé hinh trinh
bay chi tiét cac budc suy luan. Cac co ché Self-Attention va Position Encoding cta
Transformer cho phép md hinh duy tri thong tin lién tuc gitra cac budc, dam bao tinh

nhat quan va logic trong chudi suy nghi.

Chudi suy nghi khong chi cai thién d6 chinh xac trong cac nhiém vu yéu cau ly
luan phtrc tap ma con cung cip mot “ban d6” minh hoa qué trinh ra quyét dinh, tir 46

gitip ngudi dung hiéu va danh gia tinh hop 1y cia két qua. Nho d6, md hinh tré nén
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minh bach hon va ¢6 thé duoc diéu chinh hodc t6i wu hoa khi gip phai cac truong

hop ngoai 1¢ hay 156i suy luan.

Tuy nhién, mdt thach thure ctia k¥ thuat nay 1a vi¢c duy tri mach suy nghi khi do
dai cta chudi suy luan tro nén qua dai. Néu khong duogc kiém soat, chudi suy nghi co
thé tré nén 1ap lai, mat mach hoic tham chi gay nhiéu cho két qua cubi cung. Do do,
viéc thiét ké prompt mot cach can than va tdi vu hoa co ché Decoding 1 can thiét dé

dam bdo rang cac budc suy luan dugc trinh bay mdt cach rd rang va logic.

ut - | Modellnput

o N\

Standard Prompting Cha-of-Thought Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.
Q: The cafeteria had 23 apples. If they used 20 to

make lunch and bought 6 more, how many apples
do they have?

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A i PRSP

heasweris 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples

do they have?

A: The answer is 27. x

answeris 9. 4

Hinh 1.5 Téi wu hoa prompt v6i ki thuat chudi suy nghi
Nguon: https://www.datacamp.com

Chudi suy nghi c6 thé cai thién dang ké kha nang giai quyét vin dé ctia mé hinh
ngdn ngit 10n, dic biét ddi v6i cac nhiém vu phire tap doi hoi Iy luan chi tiét[12]. Ky
thuat nay khong chi mang lai két qua chinh x4c hon ma con gitp xay dyng niém tin

& nguoi dung khi biét duoc qua trinh tu duy ctia mo hinh.

Tém lai, chudi suy nghi 1a mot k¥ thuat quan trong giup cac mé hinh ngon ngit
16n trinh bay qua trinh suy luén theo ting budc, tao ra cac két qua co tinh minh bach
va hop 1y. Khi duoc két hop véi nén tang Transformer da duoc trinh bay ¢ muc 1.2.2,
k¥ thudt ndy mo rong kha ning ing dung ciia LLM trong céc linh vuc yéu ciu 1y luan

phirc tap nhu todn hoc, phén tich logic, va hd tro ra quyét dinh trong gido dyc.
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1.4 Két hop Incontext Learning véi RAG (Retrieval-Augmented Generation)

Retrieval-Augmented Generation (RAG) 1a mot phuong phap tién tién két hop
kha ning truy xuat thong tin tir bén ngoai véi mo hinh sinh vin ban dya trén kién trac
Transformer, nham ning cao hiéu qua cua In-Context Learning trong cac tac vu yéu
cau kién thire chuyén sau. Khac voi cac ky thuat In-Context Learning truyén thong,
trong 46 mo hinh chi dyua vao thong tin dugc cung cip trong prompt, RAG bd sung
mot module truy xuét dé tim kiém cac van ban, doan trich lién quan tir mot kho dix
lidu ngoai, tir d6 gitip mo hinh dua ra cac phan hdi c6 tinh cap nhat va chinh xac

hon[6].
Trong RAG, quy trinh tong hop dau ra c6 thé dugc dién dat theo cong thirc sau:

P(ylx)= 2 P(ylx,z) P(z|x)

Z€ER(x)
Trong do:

o x la dau vao ban dau, bao gom prompt va céac vi du In-Context Learning.

o R(x) la tap cac van ban hoac doan trich duoc truy xudt tir kho di liéu dua trén

input Xx.
« P(zIx) 1a x4c suit truy xuét doan z dwa trén x.

« P(ylx,z) 14 x4c suat sinh ra két qua y dua trén sy két hop cua input x va van

ban z.

Co ché nay cho phép mé hinh khong chi dua vao thong tin ndi tai da duge hoc
trong qua trinh huin luyén ma con bo sung thém kién thirc tir cac tai liéu bén ngoai,
gitip cai thién dang ké hiéu suét trén cac tac vu yéu cau kién thirc cip nhat hay chuyén
sdu. Mot module truy xut, chang han nhu moé hinh Dense Passage Retrieval (DPR),
thuong duoc sir dung dé chuyén doi dau vao x thanh cac véc-to ngit nghia va tim
kiém céc vin ban c6 lién quan trong mot kho dir liéu 16n[13]. Sau do, cac van ban
duogc truy xudt nay dugc két hop véi input ban dau trong qua trinh giai ma tuan ty

cua mo hinh sinh van ban.
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Vi du ta can tra 16 mot cau hoi vé su kién lich sir chua duoc dé cap dﬁy dua trong
bo dir liéu hudn luyén cia mo hinh. Ta dwa ra prompt c6 thé bao gdm mot cau hoi va
mot vai vi du vé cach gidi thich cac sy kién tuong tu. Tuy nhién, dé dam bao cau tra
10i ¢6 tinh chinh x4c va day du, module truy xuat cia RAG sé& tim kiém céc bai bao,
tai li€u lich st lién quan dén su kién d6. Sau do, mé hinh s& két hop thong tin tir
prompt va cac van ban truy xuét dugc dé sinh ra mot cau tra 16 chi tiét va ¢ tinh cap
nhat cao. Diéu nay cho phép mé hinh khong bi giéi han bai dit 1iéu huin luyén ban

dau va c6 thé “mo rong” kién thirc cia minh theo thoi gian thyec.

RAG déng vai trd quan trong trong viéc giai quyét cac tac vu kién thirc chuyén
sdu, chang han nhu tra 10i cAu héi mo, tom tat tai liéu chuyén nganh, hay tham chi hd
trg tu van trong cac linh vyc chuyén mén. So véi cac phuong phap In-Context
Learning truyén thong, RAG cung cap mot bude bo sung linh hoat, giup mo hinh ti
dong truy xuat va tich hop kién thirc tir cac ngudn bén ngoai. Piéu nay khong chi
nang cao dJ chinh xac ma con cai thién kha nang giai thich cia mé hinh, bo1 nguoi
dung c6 thé theo ddi duoc ngudn gde cua cac thong tin dugc str dung trong qua trinh

sinh van ban.

Nhu vay, RAG 1a mot budc tién quan trong trong bdi canh In-Context Learning,
gitip mo rong kha nang ciia cac mo hinh ngdn ngir 16n bang cach bo sung kién thirc
bén ngoai mot cach linh hoat va hiéu qua. Trong khi In-context Learning gitip mo
hinh suy ludn tir cac vi du mau, RAG bd sung bing cach truy xut dir liéu tir ngudn
bén ngoai, dam bao kién thirc ciia mé hinh luén méi nhat va chinh xac. Pidu nay dic
biét quan trong trong céac linh vuc yéu ciu thong tin thoi sy hodc chuyén mén cao.
RAG cung cép cac vi du hodc thong tin b tro tir cac tai liéu lién quan, gitip In-context
Learning tao ra ngit canh phong pht hon, tir d6 cai thién qua trinh suy luan tirng budc
va giai quyét cic bai toan phtc tap. Qua do, cac ing dung ctia LLM c6 thé dat duoc
dd chinh xéc va tinh cap nhéat cao hon, dac bi¢t trong cac nhiém vu doi hoi kién thirc

chuyén sau va thoi gian thuc.
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1.5 Lgi ich cua viéc tich hgp In-context Learning va RAG véi mé hinh GPT

trong hd tro hoc ngoai ngir.

GPT, voi kha ning xir 1y ngdn ngit ty nhién tién tién, di sdn ¢ tiém ning hd tro
hoc ngoai ngir thong qua viéc tao ra cac cudc ddi thoai tu dong, tra 101 cac cau hoi vé
nglr phap, tir vung, cling nhu dua ra ndi dung hoi thoai phu hop vdi kha nang ngoai
ngir hién tai cua ngudi hoc [9]. GPT ¢6 thé dam nhan nhiéu vai tro khac nhau trong
qua trinh giao tiép, tir vai trod tro Iy tra 161 thic méc, hudng dan giai thich cac céu trac
ngdn ngir cho dén vai trd “ngudi ban trd chuyén” gitip tao ra moi trudng luyén tap
ngoai ngit tu nhién. Nho kha ning nay, GPT dugc ung dung rong rai trong nhiéu hé
thong hd tro hoc ngoai ngit hién dai, noi ma cac phan hoi ciia n6 da gop phan lam

tdng cuong viéc tiép can va thuyc hanh ngén ngtr moi.

Trong bdi canh ndy, In-context Learning dong vai tro then chdt bang cach cung
cp cho GPT mot tap hop cac vi du mau truc tiép trong prompt. Cac vi du mau nay
khong chi giup mo hinh nhan dién cdc mau ngit canh ma con hd trg GPT dua ra céac
phan hoi phu hop véi1 nd1 dung hoc tap. Khi mgt cau hoi hay yéu cau duoc dua ra,
GPT “hoc” tam thoi tir cac vi du miu d6 dé tong hop thong tin va tra 10i theo cach
mach lac, logic va chinh xac hon. Nho vay, kha nang tap trung vao ngir canh hoc tap
ngoai nglt dugc tang cuong, tur do cac cau tra 101 hay ndi dung hoi thoai cia GPT sé
phan anh chinh x4c hon cac yéu cau vé ngir phép, tir vung va ciu tric clia ngdn ngit
muc tiéu [3]. Qua trinh nay giup mo hinh ndm bat duoc cac dic trung riéng ciia ngoai
nglr cling nhu cac dang cau hoéi, ndi dung hoi thoai dac thu cua ting ngit canh hoc

tap.

Pé dam bao do chinh xac cao nhét cho thong tin ma GPT dua ra, hé théng s€
dugc tich hop véi Retrieval-Augmented Generation (RAG). RAG hoat dong bang
cach truy xuat cdc tai liéu tiéu chun, uy tin tir cic ngudn dir liu bén ngoai, sau d6
két hop thong tin d6 vao qué trinh tao vin ban cia GPT. Khi mdt yéu cau dugc dua
ra, hé thong s& chuyén doi prompt va cac vi du mau thanh véc-to nho vao cac mod
hinh embedding, sau d6 4p dung thuat todn k-nearest neighbors (kNN) dé tim kiém
cac tai liéu lién quan trong co s¢ dit li€u. Céc tai liéu nay dugc st dung lam nguén

thong tin bo trg, gitp GPT kiém chimg va lam giau kién thire ciia minh trude khi dua
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ra phan hoi cudi cung. Qua do, cac phan hoi cia GPT tr¢ nén chinh xac hon vé mat
ndi dung, dac biét 1a trong viéc cung cap cac cau hoi, giai thich ngit phap va tir vung

theo cac tai li€u chuan muc da duoc xac nhan.

Két hop In-context Learning va RAG mang lai nhiing loi ich dédng ké. Pau tién,
In-context Learning gitip GPT nim bét cac mau ngit canh tir cac vi du duoc cung cip,
tao ra cac phan hoi phit hop va chinh xac hon cho ting tinh hudng hoc ngoai ngit.
Th hai, khi tich hop RAG, hé thong khong chi dua vao dit liéu tién huin luyén ma
con duge bo sung thong tin tir cac ngudn uy tin, tir d6 cai thién dang ké do tin cay va
chinh x4c ctia phan hoi. Viéc truy xuit cac tai liéu chuan thong qua RAG cho phép
GPT xac nhan lai kién thirc d3 hoc, déng thoi cung cép cac thong tin cap nhat va

chuyén sau, gitp nguoi hoc nhan dugc cau tra 161 day du va ding chuan.

Hon nita, GPT c¢6 kha niang déng vai trd da nang trong qua trinh giao tiép véi
ngudi hoc. Ty vao yéu cau, GPT c6 thé dam nhan vai tro giai thich ngit phap, cung
cAp cic bai tap luyén tap, dit cau hoi kiém tra hiéu biét hay tham gia vao cic cudc
d6i thoai mo rong kién thirc vé vin héa va phong cach giao tiép cta ngoai ngit. Diéu
nay giap tao ra mot moi truong hoc tap linh hoat, noi ma nguodi hoc co6 thé tu dit ra
cau hoi va nhan phan hoi ngay 1ap tire, gitp ho tu kiém tra va cai thién kha ning sir
dung ngon ngit. Su két hop giira kha nang tu diéu chinh dya trén prompt va viéc bd
sung thong tin tir RAG gitip hé thong co thé cung cp nhitng phan hdi phit hop nhat

theo ngtr canh cua tirng bai hoc.

Viéc ap dung In-context Learning ban dau da thé hién rd ning luc cia GPT
trong vi¢c hd tro hoc ngoai ngtt, nhung khi két hop v61 RAG, hé théng dugc nang
cao thém kha ning kiém chimg thong tin. RAG gitip truy xuat cac tai liéu chuan muc,
tir 6 cung céap cac dir liéu tham khao dang tin cdy cho qua trinh tra 16i. Nho d6, cac
phan hoi khong chi phit hop vé mit ngit canh ma con chinh xac vé ndi dung, dam bao
réng nguoi hoc nhan dugce thong tin hoc tap cod chét lugng cao. HE théng nay co thé
hd tro viée giai thich cac ciu trac ngit phap phic tap, cung cip vi du vé cach sir dung

tr vung, va tham chi dua ra cac bai tap luyén tap dya trén tai li¢u tham khao uy tin.

GPT da san c6 kha ning hd trg hoc ngoai ngit qua viéc dong vai tro da dang

trong cac cudc doi thoai va cung cap cac phan hoi dua trén kha nang ngoai ngtr hién
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¢6 ctia nguoi hoc. Khi bo sung In-context Learning, kha ning tap trung vao ngir canh
hoc tap duoc tang cudng, giup cac cau tra 161 phan anh chinh xac hon noi dung yéu
cau. Viéc tich hop RAG dé truy xuét cac tai liéu chuin dam bao d6 chinh x4c cao cho
thong tin phan hoi, tao ra mot hé théng hé trg hoc ngoai nglt hi¢u qua, dang tin cay
va 6 tinh chuyén sau. Su két hop ndy mé ra hudng tiép cAn méi trong img dung cic
mo hinh ngdn ngir 16n vao viée giang day va hoc tap ngoai ngi, tir 46 gép phan ning

cao chit lvong va hiéu qua ciia qua trinh hoc tap.
1.6 Tiéu két chwong 1

Chuong 1 da cung cap tong quan 1y thuyét vé hoc ngoai ngir dua trén tai liéu
chuan héa va gi6i thidu nén tang ciia In-context Learning, RAG cuing mé hinh ngén
ngir 16n GPT. Cac co ché Self-Attention, Multi-Head Attention va Position Encoding
ciia Transformer duoc trinh bay chi tiét dé xir 1y ngit canh. Ky thuat Few-shot
Learning va Chain of Thought giup mo hinh hoc tir vi dy mau va suy lun ting budc,
trong khi RAG mé rong kha ning bang cach truy xuat thong tin bén ngoai. Nhing 1y
thuyét nay tao nén tang cho nghién ctru trong chuong 2 va phat trién tmg dung hd tro

hoc Tiéng Anh trong chuong 3.
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CHUONG 2 : THIET KE VA PHAT TRIEN HE THONG HO TRQ HQC
TIENG ANH

Chuong 2 trinh bay quy trinh thiét ké va xay dung hé thong hd tro hoc tiéng
Anh, tir viéc thu thap va phan tich yéu cau ngudi dung dén viéc xac dinh cac chirc
nang cot 16i. Tiép theo, kién triic téng thé dugc dé xuat theo mo hinh client—server,
trong d6 tmg dung di dong két ndi voi backend qua API dé tdn dung sirc manh cia
GPT, In-Context Learning va RAG. Cudi cung, so dd hé thong chi tiét minh hoa

ludng dir lidu va twong tac giita cac thanh phan, 1am co s& cho trién khai va kiém thir.
2.1 Phan tich yéu cau va xac dinh chirc ning hé thong

2.1.1 Panh gia mirc d9 ing dung mé hinh ngdn ngir 16n trong cac nén tang hoc
tiéng Anh hién nay

Trén thi trudng hién nay, mot sé ung dung hoc tiéng Anh da bat dau tich hop
m6 hinh ngdn ngir 16n (LLM) nham néng cao trai nghiém hoc tap. Duolingo Max st
dung GPT-4 d¢ cung cép hai tinh ning chii dao 1a “Explain My Answer” va
“Roleplay” — gitip ngudi hoc nhan phan giai thich chi tiét cho ciu tra 10 va tham gia
hoi thoai gia 1ap v6i AL Tuy nhién, ngudi ding phan anh rang céac 10 giai thich doi
khi thiéu d6 chinh xac va khong phan hoi ding van dé hoc sinh gip phai [6]. Mic du
Duolingo d cai tién dé ting tinh sang tao va c4 nhan hoa ndi dung, phan hoi tir Al

van dya trén prompt ¢ dinh va thiéu tinh linh hoat thuc su trong hoi thoai mo [6].

Trong khi d6, ELSA Speak ndi bat v6i kha niang nhan dién va phan hoi phat
am nh¢ cong ngh¢ nhan dang giong ndi1 Al, dugc danh gia cao trong viéc hd tro hoc
phat am ty dong [32]. Tuy nhién, ELSA chu yéu huéng dén k¥ niang phat am va khong
tich hop In-Context Learning hay RAG dé sinh phan hdi ngit phép theo ngir canh

thue té hodc xay dung hoi thoai mé tuong tac sau.
Han ché chinh gom:

o Thiéu sy c4 nhan hoa sau: phan 16n chi diéu chinh d6 kho hodc thir ty bai hoc

ma khong hiéu muc ti€u cu thé cia ngudi hoc.

« Phan hdi ngit phap va ngit canh gidi han: chua tich hop RAG nén noi dung doi

khi thiéu kién thirc chuyén sau cap nhat.
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« Khong c6 hoi thoai md thyc su: md phong kich ban cb dinh, khong phan hoi

tu nhién theo ludng twong tic ciia ngudi dung.

Pé tai nay phat trién mot tmg dung hoc tiéng Anh sir dung GPT-4 lam LLM
chinh, két hop In-Context Learning (Chain-of-Thought & Few-Shot) dé thé hién
prompt logic 1& rang va vi du mau, dong thoi st dung Retrieval-Augmented
Generation (RAG) dé truy Xuét thong tin cap nhat tor bo dir liéu huin luyén chét
lwong. Nho vay, hé thong khong chi sinh phan hdi chinh x4c va linh hoat ma con ¢6
kha ndng phuc hoi ngir canh nguoi hoc, hd trg hdi thoai md, stra ngir phap theo ngir
canh va ca nhan hoa theo lich sir hoc tdp — day la nhiing cai tién vuot troi so véi cac
ung dung hién co.

2.1.2 Phén tich yéu cAu nguoi diung

Trong bdi canh toan cau hoa hién nay, tiéng Anh d3 tré thanh ngon ngir qubc té
phd bién nhat, dong vai trd quan trong trong giao tiép, hoc tap, nghién ctru khoa hoc
va phat trién sy nghiép [14]. Theo béo cdo cua EF English Proficiency Index, nhu cdu
hoc tiéng Anh ngdy cang gia ting trén toan cau, dic biét 1 ¢ cac nudc dang phat trién
nham cai thién ning luc canh tranh qudc té [15]. Tuy nhién, qua trinh hoc ngoai ngi,
dic biét 1a tiéng Anh, thudng gip phai nhiéu thach thirc nhu thiéu méi truong giao

tiép, kho khin trong viéc nam viing ngit phap va tir vung [16].

Trong bdi canh nay, tmg dung hoc tiéng Anh tich hop Al dang tré thanh mot
giai phap hiéu qud, cung cip moi trudng hoc tap linh hoat va ca nhan hoa cho nguoi
dung. Bé dap tng nhu cau hoc tip ngay cang cao va da dang, tmg dung hd tro hoc

tiéng Anh can phai dap ing cac yéu cau sau:

Ung dung can cung cép tinh ning hoc ngit phap mét cach chi tiét va dé hiéu,
bao gom céc bai giang giai thich rd rang vé cac quy tac ngit phap co ban va nang cao,
kém theo vi du minh hoa cu thé dé ngudi hoc dé dang hinh dung va ap dung. Pong
thoi, ing dung can cung cap cac bai tap thuc hanh da dang nhu trac nghiém, dién tir
vao chd tréng va stra 11 cau, giup ngudi hoc rén luyén va cing cb kién thirc ngit phap

mot cach hi¢u qua.

Ngoai ra, ung dung can c6 kha nang cung cap phan hoi turc thoi va chi tiét sau

khi nguoi hoc hoan thanh bai tip. Phan hdi can giai thich rd rang vé dép an dung va



21
sai, giup ngudi hoc hiéu sau hon vé cach str dung ngit phap trong ting ngit canh cu
thé. Theo nghién ctru, phan hdi chi tiét gitip cai thién hiéu suat hoc tap va ting cudng

dong luc hoc tap cua nguoi hoc [16].

Bén canh hoc ngit phap, k¥ ning giao tiép ciing 13 mot trong nhitng k¥ ning
quan trong nhat khi hoc ngoai ngir. Tuy nhién, phan 16n nguoi hoc tiéng Anh gip kho
khin trong viéc giao tiép luu loat do thiéu méi truong thuc hanh va tim 1y ngai sai
[16]. Dé khic phuc vén dé nay, img dung can tich hop cong nghé nhan dién giong néi
va mé hinh ngdn ngit 16n GPT-4 dé ngudi hoc c6 thé luyén tap phat am, ngir diéu va
phan xa trong giao tiép. M6 hinh Al s& dong vai trd nhu mot ddi tac hoi thoai, gitp
ngudi hoc thue hanh cac tinh hudng giao tiép thue té nhu chio hoéi, thao luin cong

viéc hay hoi thoai hang ngay.

Ung dung ciing can cung cip chirc ning tro chuyén bang vin ban véi Al dé
ngudi hoc luyén tap phan xa ngén ngit va phat trién k¥ niang viét mot cach tu nhién.
Véi kha nang xir Iy ngdn ngit ty nhién tién tién, mo hinh ngdn ngit 16n co thé tao ra
cac doan hoi thoai gan giii véi giao tiép thuc té, giup nguoi hoc rén luyén ki ning
viét va phan xa tu duy bang tiéng Anh. Pic biét, mo hinh Al can cung cap phan hoi
c4 nhan hoa dya trén hiéu suat cia ngudi hoc, chang han nhu goi ¥ stra 16i phat am,
céu tric cau hodc cach sir dung tir vung pht hop voi ngir canh. Diéu nay gitp ngudi

hoc cai thién k¥ nang giao tiép mot cach ty nhién va hiéu qua hon.

Ngoai ra, dé nang cao hiéu qua hoc tap, tng dung can c6 kha ning c4 nhan hoa
n6i dung hoc tap va theo ddi tién trinh ctia ngudi hoc theo thoi gian. Ung dung can
phan tich trinh d6 va nhu cau hoc tip cta ting nguoi ding dé cung cp cac bai hoc
va bai tap phu hop. Piéu nay gitp toi wu héa qua trinh hoc tap va duy tri dong luc
hoc tap ctia nguoi dung. Pong thoi, tng dung can ghi nhan va danh gia tién trinh hoc
tap cua ngudi dung thong qua cac bai kiém tra dinh ky va phan tich dit liéu hoc tap.
Nguoi dung can c6 kha nang xem béo cao chi tiét vé tién do hoc tap cuia minh, tir do

diéu chinh ké hoach hoc tap phu hop.

Ngoai céc tinh ning chinh, tmg dung ciing can tich hop mot sb tinh ning bd
sung dé hd tro qua trinh hoc tap hiéu qua hon nhu tir dién tich hop va dich nghia, ché

d6 luyén tap hang ngay va nhic nhé hoc tap. Giao dién ngudi ding can dugce thiét ké
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tryc quan, than thién va dé sir dung dé ngudi hoc ¢6 thé tap trung vao ndi dung hoc

tap ma khong gip khé khan vé mit ki thuat.

Viéc xac dinh yéu cau cua mot ung dung hd tro hoc tiéng Anh dua trén nhu ciu
thue té cia ngudi hoc 1 bude dau tién quan trong trong qua trinh phat trién tng dung.
Céc yéu cau trén khong chi dap tmg nhu cau hoc ngit phap va giao tiép ma con ca

nhan hoa trai nghiém hoc tap, tir d6 t6i wu hoa hiéu qua hoc tip cua ngudi dung.
2.1.3 Xac dinh danh sach cac chirc nang chinh

Dua trén cac yéu cau duogc xac dinh & phén 2.1.1, tng dung hd tro hoc tiéng
Anh can cung cap trai nghiém hoc tap toan dién, bao gom viéc hoc ngit phap, luyén
k¥ nang giao tiép va ca nhan hoa ndi dung hoc tap. Pé dat duoc muc tiéu nay, hé
thong can dugc thiét ké véi cac chirc nang chinh pht hop va kién trac linh hoat, dam
bao tinh mo rong va 6n dinh. Phan nay s& phan tich cic chirc ning chinh cta Gmg

dung dya trén nhu cau hoc tip ciia ngudi dung.

Béng 2-1 Danh sach céc chirc nang cua ing dung hd tro hoc tiéng Anh

Chirc nang Mo ta

Cho phép nguoi dung dang nhdp vao ung
Dine nha dung thong qua tai khoan Google, i0OS hodc

ang nhap ) ,
ché d§ an danh, ddm bdo qua trinh truy cap

nhanh chéng va thuan tién.

Nguoi dung nhap thong tin ca nhan ban dau
bao gdm tén, tudi, gidi tinh, trinh d6 tiéng Anh
Thong tin nguoi dung va muc tiéu hoc tap (vi du: thi IELTS, phong
van, xin viéc) nham c4 nhan hoa trai nghié¢m

hoc tap.

Cung cap cac bai giang giai thich chi tiét vé
Hoc ngit phép quy tac ngit phap co ban va nang cao kém theo
vi du minh hoga; bao gom cac bai tdp trac

nghi¢m, dién tir va sura 101, dong thoi cung cap
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phan hoi tic thoi véi giai thich dap an giup

cung co kién thirc.

Basic Speaking — Calling

Cho phép ngudi dung luyén tip giao tiép truc
tiép voi Al thong qua ché d6 goi dién
(calling); ngudi dung chon chi dé va vai trd
cua Al (vi du: ban be, gido vién, phu huynh)
dé tao ngir canh thuc té, qua d6 nhan phan hdi
va diém s6 dua trén kha nang phat 4m, ngit

diéu va cau truc cau.

Basic Speaking — Chat

Cho phép nguoi ding luyén tap giao tiép qua
van ban (chat) véi Al; nguoi dung chon chu
dé va vai tro ctia Al dé tham gia cudc hoi thoai
qua 20 lugt trao ddi, sau d6 nhan duoc phan
hoi chi tiét va diém sé nham cai thién k§ nang

viét va phan xa tu duy bang tiéng Anh.

[ELTS Speaking — Calling

Tuong ty Basic Speaking — Calling nhung véi
n6i dung dé bai phu hop vdi cdu trac bai thi
IELTS Speaking (Part 1, 2, 3); cung cip mdi
truong luyén tép truc tiép véi Al giup ngudi
hoc cai thién kha nang tra 10i va phat trién y

tudng theo ti€u chi cua bai thi IELTS.

[ELTS Speaking — Chat

Tuong ty Basic Speaking — Chat nhung véi
n6i dung dé bai va chu dé dic thu caa IELTS
Speaking (theo tung Part); giup ngudi hoc
luyén tap k¥ ning tra 1oi bang vin ban, nhan
phan hoi chi tiét va diém s6 dya trén tiéu chi

chim diém IELTS.
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Phan tich trinh d6 va nhu cau ciia nguoi dung
dé goi y bai hoc phu hop; luu trit va danh gia
C4 nhan hoa nd1 dung & Theo doi tién trinh hoc tap qua céac bai kiém tra dinh ky;
tién trinh hién thi bao céo chi tiét, cdp huy hiéu va cap
nhat lich st hoc tap, gitp nguoi dung theo doi

su tién bo cua minh.

Luu trr toan b cac phién chat gilta nguoi
' dung va Al, cho phép nguoi dung xem lai, so
Lich st tro chuyén _ N _ )
sanh va danh gia phan hoi dé rat kinh nghiém

cai thién k¥ nang giao tiép.

Cho phép nguoi dung tuy chinh cac thong so
ca nhan nhu gigong ndi va toc dd nodi cua Al,
s ngoén ngtt me dé; cap nhat thong tin cd nhan
Cai dat ca nhan . . .
nhu avatar, té€n, email,... nham ca nhan hoa trai
nghiém hoc tap va té1 uvu hda phan hoi ciia h¢

thong.

Tich hop tir dién va chirc nang dich nghia dé
hd trg tra ctru nhanh; ché do nhic nhé hoc tap
Tinh ning bb sung hang ngay; giao dién than thién, dé sir dung
nhim tao diéu kién thuin loi cho nguoi hoc

trong sudt qua trinh str dung Gmg dung.

2.2 Thiét ké kién tric hé thong
2.2.1 Tong quan Kién tric Client—Server

Kién tric client—server 1a mot mo hinh phén tan pho bién trong thiét ké hé thong
phan mém, trong d6 cac chic nang va khéi luong cong viéc duoc phan chia gitta hai
thanh phan chinh: client (may khach) v server (may chu). Client thudng dam nhan
vai trd giao dién nguoi dung, gui cac yéu cau dich vu, trong khi server xtr 1y logic

nghiép vu va phan hoi lai client. M6 hinh nay cho phép phén tach rd rang giita giao
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dién nguoi dung va xu ly dir liéu, tao di€u kién cho viéc phat trién, bao tri va mo rong

hé théng mot cach hi¢u qua [17].

+

CLIENT

CLIENT
SERVER NETWORK

+

CLIENT

Hinh 2.1 Kién trac client-server

Nguén: https://toolsqa.com/client-server/client-server-architecture-and-model
Pic diém chinh

o Phén tach trach nhiém (Separation of Concerns): Client tap trung vao viéc
hién thi dit liéu va thu thap dau vao tir nguoi dung, trong khi server xir 1y cac
yéu cau nghiép vy, bao gém tich hop mé hinh GPT véi In-Context Learning

va RAG.

« Tinh mé rong va linh heat: Kién tric client—server cho phép server duoc
trién khai doc lap va d& dang mé rong dé dap tng nhu cau xir Iy cao ma khong
anh huong dén client [17].

o Statelessness: Trong hé thong khong st dung co s¢ dit liéu, mdi request tir
client phai chira ddy du thong tin can thiét dé server xu Iy doc lap, giup hé
théng d& dang mé rong va bao tri [18].

Loi ich va Ung dung
1. Hiéu nang cao: Server tdp trung tai nguyén cho viéc xur Iy moé hinh ngoén ngix

16, t&i wru hoa kha nang xir Iy In-Context Learning va RAG.

2. Bao mit va Kiém soat truy cAp: Tat ca cac tuong tic giita client va server
dién ra qua cac API dugc bao vé, cho phép dé dang tich hop céc co ché bao
mat nhu OAuth 2.0 hodc API key.
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3. Dé dang bao tri va nang cﬁp: Vi¢c cap nhat moé hinh GPT hoac diéu chinh
cAu hinh In-Context Learning va RAG chi yéu cau thay dbi trén server; client
React Native van giit nguyén ma khong can tai phat hanh Gng dung.
2.2.2 So @6 Kién Tric H¢ Thong
Dé dap tmg cac chirc ning ¢ bang 2-1, hé théng duoc thiét ké véi kién trac phan ting
bao gom:
« Client (Mobile Application): Giao dién nguoi dung va xtr Iy 4m thanh dau
vao thanh van ban va vin ban dau ra thanh 4m thanh.
o Backend (Server Application): Xt 1y nghiép vu, luu tr&t dir liéu va tich hop
AI Engine: Xt 1y ngon ngit ty nhién va cung cap phan hoi thong minh cho
nguoi dung.
+ Kién tric giao dién nguoi dung (Client)
Ung dung di dong s& duoc phat trién trén nén tang da nén ting React Native dé hd
trg ca i0S va Android. Cac thanh phan chinh bao gom:
« Dashboard (Trang chii): Cung cip cac lwa chon hoc ngit phap, Basic
Speaking va IELTS Speaking.
« Ngir phap: Chon chu dé, tra 10i cau hoi va nhan phan hoi tirc thoi.
o Hoi thoai thong thuwong: Chon ché do giao tiép (Calling hodc Chat), chon
chu dé va vai tro ctia Al sau d6 thuc hién giao tiép va nhan phan hoi.

« Theo déi tién trinh: Hién thi tién trinh hoc tap, huy hiéu va lich st hoc tap.

« Tai khoan: Cho phép ngudi dung tuy chinh hd so va thong sd cai dit ung

dung.
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Learning
English App
l ¥ ¥ l
Giao tigp wii Al Lam bal tip Theo dbi tién Cii 351 1
tutor nglk phép trink hoo thp khodn
Mhdin phan hii MNhifin 51 v Thing tin cé
e thi danh gla nhén héa

-

Hinh 2.2 Téng quan vé cac chirc ning cta Gmg dung di dong
+ Backend véi Al Engine
Dé cung cap phan hdi thong minh va ty nhién cho nguoi hoc, backend st dung

Python dé phat trién véi thanh phan:
« FastAPI Backend: Nhan yéu ciu va phan héi cho may khach thong qua

Restfull API.

 In-Context Learning va RAG: Ap dung ky thuat in-context learning va
Retrieval-Augmented Generation (RAG) dé GPT-4o0-mini tao ra phan hoi

chinh xac va phu hgp véi ngir canh hoc tap.

« GPT-40-mini Integration: Str dung mo hinh ngdén ngir GPT-40-mini dé xir

Iy hoi thoai va cung cap phan hoi ca nhan hoa.
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Client

Backend

----- b‘[ APl route ]
[ In-context Learning module ]

l

RAG module

...... Large language model

Hinh 2.3 Kién tric hé théng backend cho tmg dung hd trg hoc tiéng Anh

Kién tric hé théng duoc thiét ké nham dap tmg day du cac yéu cau va chirc ning
ctia ung dung hd trg hoc tiéng Anh. Vi kién tric phan tang, hé théng dam bao tinh
linh hoat, m& rong va 6n dinh, dong thoi tich hop Al tién tién dé cung cap trai nghiém

hoc tap hiéu qua va ca nhan héa cho ngudi dung.
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2.3 Phat trién backend

2.3.1 Chi tiét vé quy trinh xir Iy yéu ciu trén backend

| Client

' Y

Backend

r
------ - I-l FastAP| I

AP route

i 1

- In-context Learning module

Few-shot
Selactor

Few-shot
example List

L

CaT Selector |

CoT List

I

g o

X RAG module

RAG Retriever IR EEEEEEEEErEEEEEr s IEEE T sEEErEEEEESEaEEEEETEsEE ""i
E Vectar '
A, J— R maserr |

Englizh ;
documents :
« Preprocess

v

Large language model
-------- GPT-4o-mini

Hinh 2.4 So d6 quy trinh xir 1y yéu cau trén backend
Hinh 2.4 minh hoa tong quan ludng xir Iy mdt yéu cau tir client trén backend cua hé
théng. Backend hoat dong hoan toan theo kién truc stateless, khong dung database,

moi lan nhan request s€ thuc hi¢n tuan tu cac budc sau:
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1. Nhén va xac thuc yéu cau

« Backend tiép nhan yéu cau HTTP POST tir ing dung di dong, payload bao

gdm prompt goc va cac tham sé kém theo.
« Thuc hién xé4c thuc token/API key dé dam bao client dugc phép truy cap.
2. Tién xir Iy (Preprocess)
« Kiém tra dinh dang JSON, loai bo ky ty dic biét khong can thiét.

« Chuan hoa ngon ngit (vi du: chuyén chit hoa thanh chit thuong, loai bo khoang

trang thira) dé prompt dong nhat.
« Thiét 1ap metadata nhu timestamp, request ID dé phuc vu logging.
3. Lam giau prompt (Prompt Enrich)
o In-Context Learning (Few-Shot & Chain-of-Thought):

o Chén vao prompt gdc mot bo vi du mau (few-shot examples) dugc cau
hinh sin, kém theo huéng dan “Hay phan tich tung budc...”
(chain-of-thought) d¢ kich hoat kha nang suy luan cia GPT.

o Retrieval-Augmented Generation (RAG):

o Goi module retriever dé truy xuat cac doan van ban, vi du ngit 1iéu hodc

kién thuc lién quan tir kho tai liéu (véc-to database).
o Ghép noi dung truy xuit dugc vao prompt dé cung cip thém bbi canh.
4. Goi mo hinh GPT
o Dong gbi prompt da lam giau vao mot request téi API ctia mo6 hinh GPT-4o0-
mini.
o Thiét 13p cac tham sb nhu temperature, max_tokens, top_p nham diéu chinh
d6 sang tao va do dai phan hoi.
5. Hau xir ly (Postprocess)

« Nhan két qua raw tir GPT, trich xuit phan noi dung chinh (text completion).
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o Kiém tra ngudng an toan (ndi dung khong vi pham chinh sach), cit bét néu
vuot qua gioi han ky tu.
« Chuyén két qua thanh JSON response theo chuan da dinh.
6. Tra vé client
o Gui HTTP response chira truong “answer” kém thong tin metadata (request
ID, thoi gian xtr 1y).
« Client tiép tuc xir Iy giao dién nguoi dung dua trén két qua.
2.3.2 Thiét Ké RESTful API cho backend
2.3.2.1 Cong nghé sir dung:
e Python
Python dugc st dung lam ngon ngir chinh cho toan bd backend nho tinh linh
hoat, cong déng dong dao va san ¢6 nhiéu thu vién hd tro xr 1y NLP va Al
e FastAPI
FastAPI 13 framework hién dai, hiéu ning cao dung dé xay dung cac RESTful
API. FastAPI hd trg kiéu gd tinh (type hints), tw dong sinh tai liéu Swagger UI va

Redoc, dong thoi tan dung tinh ning async/await cta Python dé xur 1y song song

nhiéu request mot cach hi¢u qua.

2.3.2.2 Phat trién API

Trong toan by backend, chi c6 mot endpoint duy nhét chiu trach nhiém tao phan hoi
dua trén doi thoai va loai tinh nang. API nay nhan vé mot chudi cac message da dién
ra trén client va mot tham sé type xac dinh kich ban prompt, 1di tra vé két qua tir mo

hinh GPT dudéi dang JSON.

Dinh nghia Endpoint

URL: /api/generate

Phuong thtc: POST

Mo ta: Sinh phan hoi dwa trén chudi hoi thoai va loai tinh ning cu thé.

Mo hinh Request
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class ConversationRequest(BaseModel):
# Danh sach cac luot hoi thoai. Mdi phan tir 13 dict véi keys "role" (user/assistant)
# va "content" (ng1 dung message).
conversation: List[Dict[str, str]]
# Loai tinh ning dé chon prompt template:
# - "grammarQA": Héi—dap ngir phap
# - "basicSpeakingConversation": HJ1 thoai co ban noi
# - "basicChatConversation": Hoi thoai co ban chat
# - "iIELTSspeakingConversation": Speaking theo format IELTS
# - "IELTSChatConversation": Chat theo format IELTS
# - "grammarRating": Cham diém ngir phap
# - "conversationRating": Danh gia hoi thoai
type: str
# Loai ky thi (néu c6), dung dé hinh thanh query RAG:
# "[ELTS", "TOEIC", "APTIS", "VSTEPS"
exam_type: str
# Trinh d6 ngoai ngr ciia nguoi dung (A1-C2)

eng level: str

# Chu dé cu thé: vi du "Simple Tense", "Count vs Non-Count Nouns",...

topic: str

Trong do:



+ conversation

Kiéu: List[Dict[str, str]]
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e MO0 ta: Mang cac thong diép di trao d6i. Mdi phan tir ¢6 dang

+ type

n.n

{ "role": "user

" | n nn

assistant", "content": "..." }

Gia tri hop 1€:
Bang 2-2 Céc gia tri hop 1€ cho truong “type” trong API
Gia tri Mo ta
Loai API dé tao ra cac cau hoi vé ngir
"srammarQA"

phap

"basicSpeakingConversation"

Loai API dé tiép tuc ho1 thoai no1 co

ban

"basicChatConversation"

Loai API dé tiép tuc hoi thoai chat co

ban

"

"IELTSspeakingConversation

Loai API dé tiép tuc phan thi néi theo
bai thi [ELTS

"TELTSChatConversation"

Loai API dé tiép tuc chat theo bai thi
IELTS

"gsrammarRating"

Loai API dé chdm diém ngit phap

"conversationRating"

Loai API d¢ danh gia va phan hoi vé

cuoc hoi thoai

+ exam_type

Gi4 tri hop 1&: "IELTS", "TOEIC", "APTIS", "VSTEPS"
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« Xac dinh dinh dang thi gitp RAG truy xut ngit liéu phu hop.

+ eng_level
o Gia tri: cap do khung Khung Tham chiéu Chau Au (A1, A2, B1, B2, C1, C2)
« Dung dé diéu chinh d6 kho cau hoi va prompt.

+ topic

« Chu dé ngit phap hoic hdi thoai, vi du “Simple Past”, “Present Perfect”,

“Travel”,...

2.3.3 Cau hinh In-Context Learning
2.3.3.1 Thiét 1ap Chain Of Thought (CoT) — Chudi suy nghi

Khi mdt nhiém vu phtrc tap dugc chia nho thanh cac budc con rd rang, mé hinh
ngdn ngit 16n s& theo ddi va giai quyét lan luot ting phan, tir d6 nang cao do chinh

x4c trong cac bai toan nhiéu bude (multi-step reasoning).

Vi du trong v6i loai API 1a nglr phap, quy trinh dugc tach thanh:
o Dat vai tro cho mo hinh ngén ngi 16n.
e Xac dinh trinh d6 va chu dé (phan tich ngit canh) dya trén thong tin tir client
« Lua chon dd kho va ciu tric cau hoi phu hop

o Truy xuat hodc tao cau hoi vdi 4 lya chon (bao gom dap an ding va cac dap

an khac thé hién mot 18i phd bién)
« Dich cau hoi va dap an sang tiéng me dé
« Giai thich Iy do dap 4n dung.
« Dua ra dinh dang phan hoi

Tir d6 ta s& trién khai dugc mot chudi suy nghi nhu sau:

grammarQA _CoT prefix = “You are an expert IELTS instructor creating

grammar test questions for English learners.
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Please follow these steps:

1. Extract the user's English level (A1-C2) and the grammar topic from the

instruction.

2. Based on the English level and topic (e.g., 'Singular and Plural Nouns', 'Count
Nouns vs. Non-Count Nouns', 'Simple Tense', etc.), determine the appropriate

complexity and focus for the question.

3. Get a question from the question bank or refer it to create grammar question
specific to the topic with only 4 answer choices and ensure one is correct
according to proper grammar rules and the other is a common mistake made by

learners.
4. Translate the question and both answer choices into Vietnamese.
5. Provide a brief explanation for why the chosen answer is correct.
6. Format your response strictly as valid JSON with these fields:

{

"question": "Your question here",

"question_translated": "Your question but in Vietnamese",

"option1": "Option 1",

"option] _translated": "Option 1 but in Vietnamese",

"option2": "Option 2",

"option2_translated": "Option 2 but in Vietnamese",

"option3": "Option 3",

"option3_translated": "Option 3 but in Vietnamese",

"option4": "Option 4",

"option4 _translated": "Option 4 but in Vietnamese",
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"correctAnswer": "Correct answer here: the value of optionl or option2 or

option3 or option4",

"explanation": "Explanation why the correct answer is correct"

1

Cac chudi suy nghi khac nhau s& duoc thiét ké cho tat ca cac loai API dugc thé hién

& bang A phan phu luc.

Tiép theo, dé gan chudi suy nghi (Chain-of-Thought) vira thiét ké vao prompt
dua trén tung loai API, trong 16p InContextLearningMobule da khai bao mdt

dictionary:

CoT prefix_collections = {
"grammarQA": grammarQA CoT _prefix,
"basicSpeakingConversation": basicSpeakingConversation CoT prefix,
"basicChatConversation": basicSpeakingConversation _CoT_prefix,
"IELTSspeakingConversation": iELTSspeakingConversation CoT prefix,
"IELTSChatConversation": iELTSspeakingConversation CoT_prefix,
"grammarRating": grammarRating CoT _prefix,

"conversationRating": grammarRating CoT_prefix

2.3.3.2 Thiét 1ap Few-shot Learning
Budc tiép theo 1 cAu hinh Few-Shot Learning dé cung cip cho mo hinh mét s vi
du miu (input—output) minh hoa cach thirc xir Iy cho timg loai yéu cau. Vi du trong

v6i loai API 1a ngilt phép:
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grammarQaExamples = |
{
"input": "I am at English level A2 — Elementary.

A2 level: Can understand frequently used expressions related to basic personal and
everyday topics e.g., shopping, family, work. Can communicate in simple tasks
requiring direct exchange of basic information. Can describe aspects of their

background in simple terms.
Please give me a 4-choices question about topic Simple Tense.
Please give the question one by one then wait for me to answer then go to next one.

Always respond following a valid json format so that i can parse it”,

"output": "{

"question": "They to the cinema every Saturday.",

"question_translated": "Ho dén rap chiéu phim mdi thir Bay.",

"optionl": "goes",

"option2": "go",

"option3": "going",

"option4": "gone",

"correctAnswer": "go",

"explanation": "The subject 'They' is third-person plural, so the verb

'g0' remains in its base form in the present simple tense." 3"

5
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MGdi loai API ciing dugc thiét ké cac vi du few-shot twong g dugc liét ké chi tiét &

bang B phan phu lyc.

Tiép theo, dé thém cac vi dy few-shot vao prompt dua trén timg loai AP trong

16p InContextLearningMobule da khai bdo mdt dictionary:

few _shot_example collections = {
"grammarQA": grammarQaExamples,
"basicSpeakingConversation": basicSpeakingConversationExamples,
"basicChatConversation": basicChatConversationExamples,
"IELTSspeakingConversation": iIELTSspeakingConversationExamples,
"iELTSChatConversation": iELTSChatConversationExamples,
"grammarRating": grammarRatingExamples,

"conversationRating": conversationRatingExamples

2.3.4 CAu hinh RAG
2.3.4.1 Nhap li€u tai li€u vao co s& dir li€u véc-to

Trong dé tai nay, ngudn dit liéu chinh gdm hon 10 000 cau hoi ngit phap va hoi
thoai duoc trich xudt t trang web uy tin British Council

(https://learnenglish.britishcouncil.org/). Toan by cac cau hdi nay duge dong goi dudi

dang céc file PDF va sé duogc nhap li¢u vao mét co s¢ dir liéu véc-to. Viéc nhap li¢u

nay gom cac budc:
Trich xuét vin ban tir PDF

Tung file PDF dugc doc va tach thanh céac trang riéng biét bang PyPDF2. Viéc chia
nho dir licu thanh céc “chunk” twrong tng vai tung trang PDF 1a hoan toan phu hop,

bai mdi trang trong bo tai liéu thuong tap trung vao mot chu dé ngit phap cu thé (vi


https://learnenglish.britishcouncil.org/
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du nhu thi hién tai don, danh tir dém duoc/khong dém duoc, hay ménh dé quan h¢).
Khi gom cac cau hdi lién quan trén cung mdt trang thanh mdt chunk, ta gitt nguyén
dugc ngit canh chu dé, giup embedding phan anh ding ndi dung théng nhat va ting
cuong do chinh xac khi truy xuat thong tin tuong dong. Phuong phap nay khong chi
don gian ma con dam bao mdi chunk mang tinh chuyén mon cao, thuan tién cho ca

qua trinh truy van va phan tich két qua trong budc RAG.

def extract_pages from_pdf(pdf path: str) -> list:
pages =[]
with open(pdf path, "rb") as file:
reader = PyPDF2.PdfReader(file)
for page in reader.pages:
page text = page.extract text()
# Append the page content or an empty string if no text is found
pages.append(page text if page text else "")

return pages

Tao embedding cho mdi trang

St dung mé hinh all-MiniLM-L6-v2 tir thu vién sentence_transformers dé bién

mdi trang vin ban thanh mot véc-to so:

def create_embeddings(pages: list) -> np.ndarray:
model = SentenceTransformer("all-MiniLM-L6-v2")
embeddings = model.encode(pages)

return embeddings
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XAy dung chi muc FAISS

IndexFlatL2 1a mot loai chi muc (index) trong thu vién FAISS (Facebook Al
Similarity Search) duoc thiét ké dé thuc hién tim kiém twong dong (similarity search)
giita cac véc-to trong khong gian nhiéu chiéu. Cu thé, IndexFlatL2 sir dung khoang
cach L2 (hay con goi 1a khoang cach Euclidean) dé do ludng mirc d6 twong dong giira

cac véc-to.

def create faiss_index(embeddings: np.ndarray):
d = embeddings.shape[1] # Determine the dimensions of the embedding véc-tos
index = faiss.IndexFlatL2(d) # Using L2 distance
index.add(embeddings)

return index

Luu trir index va anh xa ngugc

bé phuc vu qué trinh truy van sau nay, index cung voi map tir vée-to'_id vé ndi dung

trang s€ duoc ghi ra file:

def save_index(index: faiss.IndexFlatL2, mapping: dict, index_path: str =
"faiss_index.idx", mapping_path: str = "mapping.npy"):

faiss.write_index(index, index_path)

np.save(mapping_path, mapping)

2.3.4.2 Truy xuit dir li¢u twong dong khi cé6 prompt
Khi nhan dugc prompt tir client, bude tiép theo trong quy trinh RAG 14 truy xuét
nhirg doan vin ban (chunk) chtra ndi dung twong dong nhit tir véc-to database dé

lam giau cho prompt trudc khi giri téi mo hinh GPT. Dé an trién khai nhu sau:

Tai chi muc FAISS va anh xa nguwgc
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Str dung ham load_index(), backend s& doc lai chi myc da xay dung va anh xa tu

véc-to_id vé ndi dung trang:

def load_index(index path: str = "faiss index.idx",
mapping_path: str = "mapping.npy"):
index = faiss.read index(index_ path)
mapping = np.load(mapping_path, allow pickle=True).item()

return index, mapping

Thu thap vin bin twong dong

Khi ¢6 truy van (tirc 1a prompt duoc giri tir client) hé théng khéi tao lai mo hinh
embedding (van sir dung SentenceTransformer) va ma héa truy van. Véi embedding
clia truy van, hé thong sir dung thuét toan tim kiém KNN (K-Nearest Neighbors) dé
thu vé chi myc cua k véc-to gan nhét dya trén khoang cich L2. Sau d6 s& anh xa
nguoc cac chi muc dé 13y ra ndi dung vin ban gbc. Ham retrieve_similar_text(query,
top_k) cudi cung tra vé mot danh sach results chiéu dai top k, chira cac doan vin

ban — mdi doan twong ng mdt trang PDF — c6 do twong ddng cao nhét véi prompt.

def retrieve similar_ text(query: str, top k: int = 3):
# Load index va mapping
index, mapping = load index()
# M4 hoa truy van
model = SentenceTransformer("all-MiniLM-L6-v2")
query _emb = model.encode([query]).astype("float32")
# Tim kiém

_, indices = index.search(query emb, top k)
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# Tra vé noi dung tuong dong

return [mapping[i] for 1 in indices[0] if 1 in mapping]

2.3.5 Két hop Incontext Learning véi RAG sit dung LangChain

2.3.5.1 Gi6i thiéu vé LangChain

LangChain 12 mot framework ma nguén mé duge thiét ké dé xay dung cac ng
dung dua trén cac mé hinh ngon ngir 16n (LLMs) nhu GPT-4, LLaMA, Claude, v.v.
Véi LangChain, cac nha phat trién c6 thé dé dang két ndi LLMs v6i dit liéu bén ngoai,
thiét ké chudi hanh dong (chains), va xdy dung cac tng dung Al phtic tap nhu chatbot,

hé thong héi dap, tom tat van ban, va nhiéu hon nira.

Pé tan dung dong thoi hai ky thuat In-Context Learning va Retrieval-
Augmented Generation (RAG), hé théng sitr dung LangChain lam framework chu

dao.

2.3.5.1 Két hop In-context Learning véi RAG vao prompt

Khéi tao miu Prompt (PromptTemplate)

e Trudc hét, phuong thiuc initFewShotPromptTemplate() duoc goi khi
backend nhan vé mdt yéu ciu tir client. Phuong thirc nay khdi tao mot dbi
tugng FewShotPromptTemplate — 13 thanh phan co ban dé ghép nbi prefix
(Chain-of-Thought), cic vi du miu (Few-Shot Examples) va phan history

(conversation context). Vi du:

def initFewShotPromptTemplate(self):
self. prompt to_model = FewShotPromptTemplate(
example prompt=PromptTemplate(
input_variables=["input"],
template="User latest input: {input}\nValid response: {output}"),
suffix="\nConversation: {user input}\nResponse:",

input_variables=["user input"]
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Trong do:

« example prompt: dinh nghia template chung dung dé chén ting vi du Few-
Shot.

« suffix: danh ddu phan cudi ctia prompt, noi ghép lich st dbi thoai thuc té tir
client ({user_input}), san sang cho budc sinh phan hoi.

« input_variables: khai bao bién dau vao cho template (& ddy 1a user input),

chira toan bo lich st trao d6i gitra client va h¢ théng.
Luwa chon Chain-of-Thought va vi du Few-Shot

Ngay sau khi mau prompt co ban duoc thiét 1ap, hé thong s& anh xa gia tri type
trong request sang mot chudi CoT_prefix (Chain-of-Thought) va mot bo vi du
fewShot_examples. Viéc nay dam bao mé hinh GPT tuan thii tuan tu cac budc phan
tich (CoT) va c6 “ban mau” dé hoc tam thoi (Few-Shot). Ca hai thanh phan nay dugc
luu  trong hai dictionary CoT prefix_collections (muc 2.3.4.1) va

few shot example collections (muc 2.3.4.2).

def select CoT(self, type):
CoT prefix = self.CoT prefix_collections.get(type)
if CoT_prefix is None:
raise ValueError(f'"Unrecognized type: {type}")
self.prompt_to_model.prefix= CoT_prefix
def select_fewShot examples(self, type):
few_shot_examples = self.few shot example collections.get(type)
if few shot examples is None:
raise ValueError(f'Unrecognized type: {type}")

self.prompt_to_model.examples=few_shot_examples,
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Bang céach thiét ké riéng chudi hudéng dan va vi du mau cho ting loai bai toan,
hé thdng dam bao mdi prompt duoc cdu hinh mét cach ca nhan hoa va phu hop ngir
canh, tir d6 t6i wu hoa hiéu qua phan hdi cia mé hinh ngén ngit 16n GPT.

Lam giau promt voi RAG

Heé thong trich xuat cac thong tin chinh nhu trinh 46 Ngoai Ngir ciia nguoi ding
(A1-C2), chu dé trao ddi (vi dy: ngit phap, hoi thoai, doc hiéu) va loai ky thi (IELTS,
TOEIC, ...) d¢ tong hop thanh mot truy van (query) t6i wu cho ham
retrieve_similar_text. Ham retrieve similar text(query) chiu trach nhiém truy
xuat top_k (vi du: 3) doan vin ban c6 embedding gan nhit véi query trong FAISS
index. Két qua thu dugc dugc luu trong danh sach similar _chunks, sau d6 duoc dinh
dang thanh chudi retrieved text voi tiéu dé “Retrieved questions from question
bank:” va mdi phan tir trén mot dong méi. Cudi cing, retrieved_text duoc ghép ndi
trudc phan prefix ban dau cua prompt, ddm bao mé hinh GPT nhan thém bbi canh
chuyén mén tir kho ciu hoi chudn, qua d6 nang cao tinh chinh xac va su lién két trong

phan hoi.

query_template = PromptTemplate(
input_variables=["level", "topic", "conversation_type", "exam_type"],
template=(
"Retrieve quetstions {conversation_type} about topic “{topic}” "

"suitable with learners at level {level} "

"{% if exam_type %} following format of {exam type}{% endif %}."

)

query = query template.format(
level="B1",

topic="Simple Tense",
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conversation_type="grammarQA",

exam_type="IELTS"

)

try:
similar _chunks = retrieve_similar_text(query)
retrieved_text = (
"Retrieved questions from question bank:\n"
+ "\n".join(similar chunks)
+ "\n"
)
# Chén ndi dung truy xut duoc vao dau prefix
self. prompt_to_model.prefix = retrieved_text + prompt _to_model.prefix
except Exception as e:

print("Error during retrieval from véc-to DB:", e)

Trong do:

Nho co ché nay, prompt giri dén mé hinh ngon ngit 16n khong chi bao gom
huéng din logic (CoT) va vi du miu (Few-Shot), ma con chua céc trich din thyc té

tir tai liéu ngudn, gitp phan hdi ciia moé hinh chinh xac va nhat quan hon.
Tao prompt hoan chinh va giri t¢i mo hinh ngon ngir 16n

Trong phuong thuc khoi tao, bién self.llm duoc gan mot doi tuong
ChatOpenAl v6i model gpt-4o-mini va temperature=0.3, dam bao dau ra da 6n

dinh va khong qua ngiu nhién.
Sau khi da thuc hién In-context Learning va RAG, prompt di bao gom:
« Phin RAG (retrieved texts)
« Phin CoT (prefix)

e Cac vi du Few-Shot
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« Phén cudc trd truyén (suffix)

Lic nay, hé thong thuc hién gii prompt cho mdé hinh ngoén ngr 16n véi
conversation_context la chuodi chtra lich sir toan bd cac tin nhan (role—content) trong
cudc tro chuyén dang chuoi van ban dugc tao ra tur conversation do client gui 1én

qua APL

conversation_context = "\n" join([f" {msg['role']}: {msg['content']}" for msg in

conversation])
final prompt = self.prompt_to_model.format(user input=conversation_context)

return self.llm.invoke(final prompt).content

Két qua tra vé dugc parse dudi dang JSON va gui lai cho client, hoan thién quy

trinh két hop In-Context Learning va RAG.

2.4 Tiéu két chwong 2

Chuong 2 tap trung vao viéc thiét ké tong quan hé thdng, bao gdm ca kién trac
client—server cho backend va tng dung di dong, dong thoi trién khai chi tiét phan lap
trinh backend. Cu thé, sau khi phan tich yéu cau, hé théng da duoc mo hinh hoa voi
mot RESTful API trén FastAPI, tich hgp In-Context Learning (Chain-of-Thought,
Few-Shot) qua LangChain va Retrieval-Augmented Generation (RAG) trén FAISS.
Céc két qua & Chuong 2 da hoan thanh co sé ha tang va logic xtr 1y can thiét, chuan
bi ddy du nén tang cho viéc phat trién tmg dung di dong va kiém thir trong Chuong

3.
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CHUONG 3 : PHAT TRIEN UNG DUNG DI PONG HO TRQ HQC
TIENG ANH TiCH HOP MO HINH NGON NGU LON

Chuong nay tap trung vao phat trién va cai dit ing dung hd trg hoc tiéng Anh
trong moi trudng thyc té, kiém thir cdc tinh ning va hiéu suét, va danh gia phan hoi

nguoil dung dé dua ra cac cai tién va phat trién tiép theo.

3.1 Méi trudomg va cong cu phat trién

Pé thuc hién nhanh chéng va hi€u qua, toan b ung dung di dong duoc phat
trién trén nén tang React Native, st dung JavaScript/TypeScript 1am ngon ngi
chinh, kém theo hai cong cu hd tro 1a Visual Studio Code (IDE) va Figma (thiét ké

giao dién).

React Native 1a framework ma nguén md do Facebook phat trién, cho phép xay
dung tng dung di dong trén ca hai h¢ diéu hanh i0OS va Android chi véi mét co s&
mi duy nhat. [19] Thay vi phai viét code riéng cho tirng nén tang, React Native dich
chuyén céc thanh phan giao dién React thanh cac thanh phan native twong (mg, nho
d6 mang lai trai nghiém muot ma va tdc d6 gan twong duong tmg dung gdc. Nhitng

uu diém noi bat cua React Native bao gom:

« Cross-platform: Chi can mot codebase dé trién khai dong thoi trén iOS va

Android, gitip giam thiéu chi phi va cong sirc phat trién.

« Hot Reloading: Cho phép xem ngay lap tirc két qua thay doi vé giao dién hodc

logic ma khong phai bién dich lai toan bg ting dung.

o Ecosystem va Community: Hang nghin thu vién, module va plugin phong
phti sin sang tich hop (vi du React Navigation, Redux, NativeBase), hd tro
hau hét cac yéu cau pho bién tir x4c thuc ngudi dung dén truy cap camera hodc

microphone.

« Hiéu ning: React Native sir dung bridge dé két ndi JavaScript voi cac thanh
phém native, ddm bao van hanh muot ma va tan dung duoc t6i da kha nang cua

phan ctng thiét bi.

Trong dy 4n nay, Visual Studio Code dugc chon [am moi trudng lap trinh chinh nho

kha nang tich hop t6t voi JavaScript/TypeScript, hé thong extension da dang (linting,
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debugger, Git) va tinh nhe, khoi dong nhanh. Figma duoc st dung dé thiét ké giao
dién va ludng trai nghiém ngudi dung, tir so phac wireframe dén prototype c6 kha

ning tuong tac, gitp dé dang trao d6i véi ngudi huéng dan va doi nhom phat trién.

3.2 Cac chirc nang cua ing dung
Tai man hinh chinh, ngudi hoc ¢6 thé truy cap diy du cac chirc ning hoc tap

mot cach trye quan va lién mach. Cu thé, tmg dung cho phép:
o Thuc hi¢n céc bai tap ngir phap twong tac theo trinh do.

e Tro chuyén va luyén néi truc tiép véi mo hinh A, hd tro ca vin phong giao
tiép thong thudong 14n mo phong cac bai thi hoc thuat.
« Theo dbi tién d9 hoc tip, xem lai lich sir tuong tac va danh gia hiéu suit qua
thoi gian.
« Cap nhit thong tin c4 nhén va tinh chinh céc thiét 1ap dé c4 nhan hoa trai
nghiém hoc tap.
Thiét ké nay hudng to1 viéc tao ra mdt trai nghi€ém hoc ngoai ngir toan dién, ca
nhan hoa va nhét quan, giup ngudi ding dé dang tiép cin va duy tri dong luc hoc tap

lau dai.
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Onboarding

Bdng nhap

Thu thap
thong tin

Trang chu

G

Héi thoai tha i F nha
[IELTS Speaklng] [ Mgl phap

Chon Chat/Call [Cn:;m Chatfﬂall]

v k4

Qua trinh ] [ Tai khoan ]

R
—,

%ép hang ] [ Hib so ]

Chon chi dé

)
—/
o

Cheon chi dé [ Chon part ]

Lam bai tap [ Chudi hge tép] [ Cai dat ]

"
—

=0

Chat/Call wai Al Chat/Call vdi Al

Phan hoi va Phan hoi va
nhan xet nhin xet

Hinh 3.1 Kién trac tng dung di dong hd tro hoc ngoai ngit

Lich sirtri
chuyén

Phan hai va
nhan xet

~—
—/

3.2.1 Phat trién phian Onboarding, Ping nhap va Thu thip théng tin c4 nhan
Giai doan dau tién trong hanh trinh sir dung ung dung 1a chudi man hinh
Onboarding va Ping nhép, két hop v6i viée thu thap thong tin ca nhan dé c4 nhan

hoéa trai nghiém hoc tap cho tirng nguoi dung.
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Onboarding duoc thiét ké nham gidi thiéu ngan gon cac chirc ning chinh cua
tmg dung nhu: luyén tap ngit phap, trd chuyén véi Al theo ddi tién d6 hoc tap, va tiry
chinh cai dat. Nguoi dung s& duoc ludt qua tir 4 hinh anh minh hoa véi ndi dung dé
hiéu, mang tinh dinh hudng truéc khi bat dau. Viéc hién thi Onboarding chi dién ra
& lan truy cap dau tién, duoc kiém soat thong qua local storage.

(3}

Let's pi Recel
English speaking feedback on
together o grammar

Hinh 3.2 Céac trang onboarding
Sau phan gidi thiéu, nguoi ding dugc chuyén téi man hinh Ping nhap/Ping ky, cho

phép lua chon gitra:
« Ding nhap bang tai khoan Google hoidc Apple,

« Khong can ding nhap
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Personal Details
Echo Lingo <3 To set your journey for learning English

Full Name

Minh

Your Native language
English

Select your gender

Male | Felmale

Welcome to English Study!

G Sign in with Google

& Sign in with Apple

Continue without login

Hinh 3.3 Man hinh dang nhap va thong tin ¢4 nhan
Ngay sau khi dang nhap thanh cong, tmg dung hién thi giao dién thu thap thong

tin c4 nhin, bao gom:
o Ho tén, tiéng me dé, gidi tinh
« Trinh d¢ tiéng Anh hién tai
« Muc tiéu hoc tap (giao tiép, luyén thi, ndng cao),
« Khoé khan gap phai khi hoc tiéng Anh

Thong tin ndy duge luu trit cuc bo va gui kém trong mdi request dén backend

dé hd tro viée sinh prompt phit hop (cho In-Context Learning va RAG). Viéc c4 nhan
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hoéa tir sém gitp nang cao mirc d6 phi hop ciia ndi dung, dong thoi giup hé thong toi
vu héa phan hoi tir mé hinh ngén ngir 16n.

-— —~—

How well do you speak What are your goals for
English now? improving English?

What is the main chailenge for
you in speaking English?

¥ Just Starting B Accelerate my career, interivow, Job . It's hard 1o find bme

Prepare for exams IELTS .) No enviroment to speak English

v Begmner

. | 3 100 NervoLs to spask

' Seif iImprovement

Intermediats

- TP
Everytay commanication S Grammar mistakes

' Scared of peopls making fun

AN Travel and Cutturn

Hinh 3.4 Man hinh thu thap théng tin c4 nhan vé trinh do, muc ti€u va kho khan khi hoc
tiéng Anh ctia nguoi dung

Tong thé, ludng Onboarding — Pang nhap — Khoi tao ho so khong chi mang lai
su than thién cho ngudi ding méi ma con dong vai trd nén tang cho cac tinh ning

hoc tap duoc ca nhan hoa cao trong cac phan tiép theo cia ing dung.

3.2.2 Phit trién phan trang chii

Trang chu 13 trung tdm diéu hudng chinh, dugc thiét ké nham cung cdp cho
ngudi hoc mot cai nhin tong quan vé cac chirc nang, tién do va trang thai phién hoc.

Giao dién nay bao gdm cac thanh phan chinh sau:
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15:08
£, Hi, Minh!

1l Medium v

Basic Speaking

Start a Chat

Let’s practicing &

to your speaking Startacal

IELTS Speaking

"

Start a Chat

Let’s practicing &
to your speaking Start a Call

History

Talk about friends

n 2 mins 29

IFI TS Sneakina

Hinh 3.5 Man hinh Trang chu
Thanh tiéu dé va c4 nhin héa

Anh dai dién: Hién thi anh dai dién va tén nguoi dung dé tao cam giac quen thudc

va gan két ngay tir 1an mo tng dung dau tién.

Chi s tich luy (“ ® 27): Biéu tuong “ngon lira” kém sé chudi hoc tap khuyén
khich nguoi dung duy tri théi quen hoc tap.

Chon mirc d§ va dong hd dém ngwoc: Thé “Medium” cho phép ngudi dung diéu

chinh d6 kho twong tac (Easy/Medium/Hard), bén canh 14 bo dém thoi gian phién

hoc hién tai gitp quan 1y thoi lugng luyén tap.
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Cic khdi chirc ning chinh
Giao dién chia lam hai nhom nhiém vu:

o Luyén néi co ban:

= Biéu tugng va tiéu dé “Let’s practicing to your speaking” kém hinh

minh hoa bong bong hoi thoai.

= Hai hanh dong “Start a Chat” va “Start a Call” cho phép nguo1 dung

lya chon hinh thirc luyén noi béng van ban hoac thoai.
o IELTS Speaking:

Tuong tu Basic Speaking, nhung ndi dung va chu dé duoc tdi wu
theo ciu trac dé thi IELTS, chuan bi cho nguoi ding 1am quen véi

dinh dang Part 1-3.
Lich sir va danh gia
o History: Danh sach cac phién luyén tap gan nhat, thé hién chu dé cudc trd
truyén, ngdy gid, thoi luong va diém sb (9/10) ngay bén canh gitp ngudi
dung d& dang xem lai két qua va tiép tuc cai thién.
Thanh diéu hwéng dwéi ciing

o GOm cac icon: Trang chii, Ngir phap, Tién trinh gitp chuyén nhanh giira

cac man hinh con.

Thiét ké trang chu tap trung vao tinh trwe quan va lién mach: moi tinh ning
quan trong duoc hién thi ngay bén trén, cho phép ngudi hoc khoi dong nhanh bat cir
ché do luyén tap nao, dong thoi dé dang theo doi tién trinh va diéu chinh cai dat ca

nhan ngay tir man hinh dau tién.
3.2.3 Phat trién tinh niing Luyén néi
Tinh ning Luyén néi 13 mot trong nhitng diém nhan quan trong cia ting dung,

bao gdm hai ché do: Basic Speaking (giao tiép co ban) va IELTS Speaking (luyén
thi n6i theo format IELTS). Cé hai ché d6 déu h tro hai hinh thtc chat va call, nhung



55
¢ cac bude khoi tao khac nhau dé dam bao tinh c4 nhan hoa va phi hop véi muc

dich hoc tap.

3.2.3.1 Luyén néi co ban (Basic Speaking)

Tir Trang chu, ngudi dung nhan “Start a Chat” hodc “Start a Call” trong muc
Basic Speaking. Man hinh hién thi cac tuy chon vai tro nhu ban be, phy huynh, anh
chi em, gido vién,...Vai tro dugc chon s€ xac dinh ngit canh hoéi thoai. Sau khi chon
vai tro, ngudi ding chon mét chil dé giao tiép co ban (vi du: gidi thiéu ban than, hoi

duong, dit moén an...). Chu dé dugc tuy chinh theo trinh do va s thich di luu.

Choose a Roles Select a Topic

TEACHER

Hinh 3.6 Man hinh chon vai trd cho mé hinh AI va chu dé hoi thoai cua tinh nang Luyén
nodi co ban
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3.2.3.2 Luyén thi n6i IELTS (IELTS Speaking)
Tuong tu Basic Speaking, nguoi dung chon “Start a Chat” hoac “Start a Call”
trong myc IELTS Speaking. Man hinh lya chon Part 1, Part 2 hoac Part 3 cua phén
thi IELTS Speaking. V6i mdi Part, ngudi dung chon chu dé phu hop. Chu dé duoc

201 ¥ dua trén tai lidu luyén thi tiéu chuén.

Select a Part

Select a Topic

[ )

<

o n
%)

=4

'J‘V ’\
2 H—

INTRODUCTION

INTRODUCE YOURSELF

LONG TURN

DISCUSSION

Hinh 3.7 Man hinh chon phan thi va chi dé cua tinh nang IELTS Speaking

3.2.3.3 Xur ly Text-to-Speech va Speech-to-Text trong man hinh Call/Chat
bé mang dén trai nghiém hoi thoai thoai hai chiéu, tinh nang Call/Chat tich
hop ca Text-to-Speech (TTS) va Speech-to-Text (STT), cho phép ngudi hoc vira

noi, vira nghe phan hoi mét cach ty nhién. O man hinh Chat, ngudi dung van c6 thé
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sir dung giong n6i dé chuyén thanh vin ban, sau d6 c6 thé chinh sta va gui di nhu

mot tin nhin thong thudng.

Conversation

_—

g

&)

Listening

é) Teacher Al

Hi Minh! Nice to meet you! What topic do
you want my opinion on today?

<& | want to talk about

qiwlelrjitiylulijolp You're speaking...

Hinh 3.8 Man hinh Chat va Call v6i m6 hinh Al
Speech-to-Text (Nhan dién gigng noi)
o Ung dung st dung thu vién @react-native-community/voice dé ghi
nhan va chuyén doi 4m thanh dau vao thanh van ban.
o Khi nguoi dung nhdn nat “Ghi am” hodc kich hoat microphone,

component STT khai dong va ling nghe lién tuc cho dén khi ngudi

dung dung lai.



58

o Két qua nhéan dién (text transcript) duogc tra vé qua event callback, sau

dé dua vao luong xir Iy nhu mot message binh thuong:
=  Dugc dua vao conversation_context.

= Gui lén backend cung metadata (role, topic, exam type,

eng_level) dé sinh prompt va nhin phan hoi tir AL
Text-to-Speech (Poc phin hdi ciia Al)

o Khi API tra vé ndi dung phan hdi, ung dung ty dong goi

Tts.speak(responseText) tir thu vién react-native-tts.

o Tts cho phép tury chinh toc do (rate) va ngit diéu (pitch), dam bao giong

doc rd rang, dé nghe cho nguoi hoc.

o Trong giao dién CallScreen, phan hdi TTS duoc phat dong thoi véi
hién thi van ban, gitp ngudi hoc vira nghe vira quan sat chinh ta, tir
vung va cach dién dat.

Pong bd hoa va quan ly trang thai
o Ca hai qua trinh STT va TTS déu dugc diéu phdi boi dam bao trang

thai thu 4m, phién goi va ludng dir liéu hoi thoai ludn nhat quéan.

o Cac sy kién nhu onSpeechResults, onSpeechError cua STT va
callbacks cua Tts dugc xu 1y dé hién thi trang thai “Pang nghe...”,
“Pang phat am...” hoidc thong bdo 16i thich hop.

Cai thién trai nghiém nguwoi dung

o Khinhén dién STT, néu d6 tin cay (confidence) thép, hé théng s& hién
thi goi y “Xin no6i lai” dé cai thién d6 chinh xac.

o TTS duoc ciu hinh dé doc timng cau hoic timng doan, tao nhip tu nhién,

gitip ngudi hoc dé dang theo ddi va bat chudc cach phat am.

o Tat ca am thanh déu phat qua loa ngoai hodc tai nghe tuy chon, hd trg

moi truong hoc da dang.



59
Nho su két hop linh hoat giita STT va TTS, tinh nang Call/Chat khong chi cho
phép ngudi hoc tuong tac hai chidu voi AI ma con mang lai kinh nghiém luyén nghe
va luyén néi tich hop, sat véi thuce té giao tiép, giup ting cudng phan xa ngdn ngir va

kha nang phat am.

3.2.3.4 Lam giau prompt tai client va twong tac véi backend

Trude khi gti yéu cau 1én server, client sé 1am giau ndi dung dau vao cua
nguoi dung dé dam bao mo hinh Al thuc hién ding kich ban mong muén. Khi nhan
vé vin ban tir tin nhin chat hoic két qua Speech-to-Text, ing dung s& chén thém phan
huéng dan (instruction) va dinh dang JSON ma backend ky vong, vi du véi kich ban

chinh stra 16i ngit phap:

const enrichmentTemplate ="
-- This is a follow-up message:
${userInput}

*After I answer, please correct any grammar mistakes in my answer, clarify any

unclear meaning, and suggest improvements if needed.
Respond in JSON format as shown below.

{

"feedback": "If my answer has mistakes, provide the corrected sentence and

explanation; otherwise, state '"No issues found',

"explain": "If my answer has mistakes, explain them here; otherwise, return empty

string",

"response": "If no corrections were needed, please provide your follow-up question

or comment (do not leave this field empty)",

"response_translated": "this field is the field 'response' but in Vietnamese"

*trim();
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// Chuén bj payload giri 1én backend
const payload = {
conversation: [
...conversationHistory, // Lich st cc tin nhén trude
{ role: 'user', content: enrichmentTemplate }
1,
conversation_type: 'basicSpeakingConversation',
exam_type: userPreferences.examType,
eng_level: userPreferences.level,
topic: selectedTopic
3
// Giri yéu cau dén endpoint /api/generate

const response = await api.post('/api/generate’, payload);

Lam giau miu prompt
« Poan miu bao gdm:
o Header danh du day 1a tin nhan “follow-up message”.
o Noi dung gbc ciia ngudi ding (userInput).

o Hudng dan chi tiét yéu cau mo hinh chinh stra 15i, gidi thich va dit cau

hoi tiép theo.
o MaAu JSON tra vé dé backend dé parse.

Xay dung payload
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o conversation: mang chura toan bg lich sur doi thoai, trong do element cudi cung

la tin nhan da dugc lam giau.

« conversation_type, exam_type, eng_level, topic: cic metadata can thiét dé

server chon CoT prefix, few-shot examples va truy xuit RAG phu hop.
Giao tiép voi backend
« Goi API /api/generate qua HTTP POST voi payload da chuan hoa.

o Backend s€ nhan vao enrichment prompt, ghép thém CoT va few-shot, lam

giau bang RAG, rdi giri cho GPT dé sinh phan hdi.
« Két qua JSON tir server dugc parse va hién thi tro lai cho nguoi dung.

Nho co ché 1am giau prompt tai client, moi yéu cau giri 1én s& day du ngir canh
va huéng dan, giup backend va mo hinh AI hoat dong hiéu qua hon, dong thoi giam
thiéu sai sot trong parsing va cai thién chat lugng phan hoi.

3.2.4 Phat trién tinh ning luyén tip Ngit phap

Tinh nang Luyén tap Ngit phap duogc thiét ké nham cung cap cho nguoi hoc

chudi bai tap tric nghiém ngin gon, tip trung vao viéc cung cd kién thirc va 1y giai

chi tiét cho timg dap an. Quy trinh sir dung nhu sau:

Khéi dong bai tap
« T thanh diéu hudng duédi cung, nguoi dung chon biéu tuong Grammar dé
chuyén sang man hinh chinh cta tinh ning ngit phap. Tai day nguoi dung co
thé chon do kho cua bai tap.
« Ung dung sau d6 hién thi danh sach chi dé (topics) dd dugc phan loai theo
khung trinh dg: Simple Tense, Count vs. Non-Count Nouns, Passive Voice,

V.V.
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S Hi, Minh! 2: Choose a Topics

English Levels
Adjectives Adverbs

Kids and Beginers

MOt val cau md ta v chu dé nay

Adverbs of Articles
frequency

Adverbs of Adjectives
frequency

nay

Adverbs of Adjectives
frequency

Adverbs of Adjectives
frequency

Hinh 3.9 Man hinh chon d6 kho va chu dé trong tinh nang ciu hoi ngit phap

Cac cau héi ngir phap
« Sau khi chon mét chu dé, nguoi dung s€ budc vao man lam bai gém 5 cau
héi 1an luot.
o MB>i cau hoi hién thi:
o No@i dung (the question stem)
o 4 lwa chon dudi dang nut bam.
o Nit “Poc” néu ngudi dung mudn nghe cau hoi qua TTS.

o Nut “Dich” d¢ hién thi phién ban tiéng me dé cua cau hoi.



QUESTION 1/5 QUESTION 1/5

Choose the synonym for “beautiful™ Choose the synonym for “beautiful™

Chon tir ddng nghia vai tr "xinh dep Chon tir dong nghla voi tir "xinh dep’

o B U

O gorgeocus O ‘
o8

Dec

beautiful, r

Hinh 3.10 Man hinh tuong tac cau hoi nglt phap
Phan hai tirc thi
« Khi ngudi ding chon mét dép an, hé thong ngay 1ap tirc:
1. Kiém tra ding/sai.
2. Hién thi 10i giai thich ngin gon dudi cau hoi, giai thich tai sao dap an
dang hoac sai.
3. Ghi nhan lya chon vao lich sir dé tong hop két qua chung.
Panh gia tong thé va feedback
o Sau khi hoan thanh ca 5 cau, ing dung ty dong giri toan bd conversation
context (5 luot tra 161 kém 101 giai) 1én backend véi conversation type =

"grammarRating" dé 1y vé thong tin dénh gia.
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Overall Rating

.

Current Streak

X

Cool!!! You are doing great and have
a great streak. Keep it up.

-~

\
(9no ) Vocabulary

Hinh 3.11 Man hinh nhén xét va ghi nhan chudi hoc tap

o Phan hoi chung dugc tra vé dang JSON va hién thi duéi dang:
{

"grammar rate": 8§,
"grammar comment": "Ban lam tt, chi cAn cht ¥ chia dong tir & ngdi sd it.",
"recommendation”: "On lai phan Simple Present va thyc hanh thém bai tap
vé chu d& nay."
h
Thiét ké nay dam bao tinh twong tic cao, phan hdi tirc thoi va ca nhan hoéa cho
mdi hoc vién, dong thoi tan dung ti da kha ning ctia mé hinh ngdn ngir 16n dé danh

gia va hudng dn chi tiét, gop phan ning cao hiéu qua luyén tap ngit phap.
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3.2.5 Tinh nang theo do6i qua trinh hoc tap

Tinh ning theo ddi qua trinh hoc tap dugc thiét ké nham giup nguoi hoc duy tri
thoi quen hoc tap hang ngay va tu danh gia mirc do cam két cua ban thin thong qua
hé théng streak va bang thanh tich c4 nhan hoa. Giao di¢én tryc quan hién thi thong
tin nhu s6 ngay hoc lién tiép (streak), cap bac (rank), tong s6 phién hoc da thuc hién

va lich str hoc tap theo ting ngay.

M&i khi ngudi dung hoan thanh mot hoat dong hoc tip mang tinh chat rén luyén
nghiém tic — bao gdm mot budi trd chuyén véi Al trong tinh ning Basic Speaking,
IELTS Speaking (dudi dang chat hodc call), hodc hoan thanh mot by 5 cau hoi trac
nghiém trong tinh ning Grammar — hé thong sé tu dong ghi nhan day 1a mot phién
hoc tap hop 1€. Ngay hién tai s€ dugc danh diu 14 “dd hoc” va duoc cap nhat vao co
s& dit liéu cuc bo trén thiét bi. Viée luu trix nay su dung cac gidi phap local database
SQLite, dam bao hi¢u suét cao va hoat dong on dinh ngay ca khi khong cé két nbi

internet.

Thong tin thu thap bao gém ngay hoc, loai hoat dong va $6 phién thyuc hién, gitip

g dung co thé:
« Hién thi tong s6 lwot chat da thuc hién (Total Chat).
« Theo ddi va cap nhat chudi ngay hoc lién tiép (Current Streak).
« Ghi nhan k¥ luc streak dai nhat (Longest Streak).
« Cap nhit lich hoc tip trong tuin, danh du cac ngay di hoc (V), bo 15 (X),
va ngay hién tai.

Dua trén s ngay hoc lién tiép, nguoi dung s€ duoc phan hang (vi du: Bronze,
Silver, Gold...) va nhan thong bao nhic nhé nhu “Keep a 25-day streak to earn Silver
Rank!”, tir d6 duy tri dong luc luyén tip mdi ngdy. Viéc hoc déu din khong chi dugc
ghi nhan ma con tr¢ thanh mot yéu td thic déy nd1 tai manh mée, khuyén khich nguoi

dung quay lai tng dung thudng xuyén va nang cao chét lugng hoc ngoai ngit mot

cach bén viing.
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o HI, Minn!
-

0

2 25 day streak 10 earn SHvar Rank!

Total Chat 1 15

pr— June 2024

Ranking Progression

® o ® @

You have achieved bronze

Hinh 3.12 Man hinh tinh nang chudi hoc tap
Co ché streak va bang thanh tich khong chi mang yéu t6 ghi nhan ma con gitp
nguodi dung:
+ Duy tri tan suit hoc déu din mdi ngady, tranh gian doan.
+ Cam thdy dwec khen thwéng qua mdi mdc thanh tich dat duoc.

+ Tao cam giac phdn d4u c4 nhin héa, gin giéng nhu hé théng "duolingo
streak".

Tinh ndng nay dong vai tro la dong luc noi tai, hd trg xay dung théi quen hoc
tap tich cuc va bén vitng — mot yéu td quan trong trong viéc hoc ngoai ngir hiéu qua.
3.2.6 Tinh niing ho so va cai dit

Tinh niang Ho so va Cai dit gitp ngudi dung quan 1y thong tin ca nhan va ty
chinh trai nghiém hoc tap theo nhu cau va s thich riéng. Pay 1 khu vuc cho phép ca

nhan hoa sau hon, tir thong tin co ban dén hanh vi va giao dién cua trng dung.



Profile Setting

3 Notification
Minh Nguyen

o xuannhim ‘r‘r.:_i)gman com
- o
O Practice reminder

Detail Help & Support

American

@ How it works

Language ' @

Mother Tongue

Help & Support

Share with friends

< Send invitation

@
@ About English Study
r)

Retake Walkthrough

@ Share your feedback

8% Join our community

Hinh 3.13 Man hinh Tai khoan va Cai dat

Giao dién ho so bao gom cac muc chinh sau:

o Thong tin ngwoi dung:
Ung dung hién thi anh dai dién, tén, email. Nguoi dung c6 thé nhan vao biéu
tuong “but chi” dé chinh stra céac thong tin nhu ho tén, Email, anh dai di¢n

(chon tir thu vién hoac chup maoi)
o Tuy chinh cai dat:
Tai myc Detail, nguoi dung co thé thiét 1ap céc thong s6 anh huong truc tiép

dén trai nghi¢m hoc tap:
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o Voice: lya chon giong doc cua Al (vi du: American, British,
Australian...) — dugc st dung cho churc nang Text-to-Speech.

o Speed: diéu chinh tdc d6 doc cta Al (vi du: 0.75x, 1x, 1.25x...).

o Application Language: thay doi ngon ngir giao dién cia ung dung

(hién hd trg English, Vietnamese...).
o Mother Tongue: chon ngdn ngit me¢ d¢, dung dé hd tro dich hodc dua
ra vi du pht hop hon trong cac phan hdi ciia mé hinh GPT.

« Cic tinh ning cong dong:

Nguoi dung c6 thé:
o Giri 10i moi dén ban bé qua nut “Send invitation” dé ciing hoc tap.

o Pong gop phan hdi bang cach nhan “Share your feedback” — giup cai

thién ung dung.

o Tham gia cdng dong ngwoi hoc thong qua nut “Join our community”,

c6 thé diéu hudng t61 nhdém mang xa hdi hodc dién dan hoc tap.

Thong tin cau hinh trong muc Cai dat duoc luu trit dudi dang local config va
ddng thoi dugc str dung 1am input cho céc phién twong tac véi mé hinh AL Diéu nay
bao dam rang toan bd qua trinh hoc tap s& dugc ca nhan hoa sau sic, diing theo phong
cach hoc, trinh do va méi truong ngdn ngit ctia timg ngudi dung. Pay 1 mot yéu t6
quan trong gitip nang cao chat luong phan hoi va cam giac “c6 ngudi hudng dan thuc

su” trong trai nghiém sir dung.

3.3 Kiém thir hé thong va danh gia ngudi dung
3.3.1 Muc tiéu va Phwong phap Kiém thir
Kiém thtr duoc thuc hién nham danh gia ba khia canh chinh:

« Do chinh xac chirc niing: Pam bao tit ca 50 test case cho cic module
Onboarding, Authentication, Basic Speaking, IELTS Speaking, Grammar

Practice, Progress va Profile déu hoat dong ding nhu dac ta.
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o Hiéu niing va on dinh: Do luong thoi gian phan hoi trung binh ctiia API va
tan sut x4y ra 16i crash trén thiét bi thuc té.
o Trai nghiém ngudi ding: Thu thap phan hoi cta 10 tinh nguyén vién vé tinh
dé sir dung, d6 hitu ich phan hdi ciia Al va tinh dong lyc ctia co chudi hoc tap.
MOi test case bao gém: kich ban, diu vao, bude thuc hién va két qua mong doi. API
duogc kiém thir bang Postman véi 200 request lién tuc dé xac dinh ty 18 thanh cong va
do tré.
3.3.2 Két qua Test Case va Hiéu ning

Bang 3-1 Két qua kiém thir va hiéu ning

Module S6  trwong | TY 1¢ | Thoi gian phan | Ty 1é
hop kiém | kiém thir | hdi trung binh | khong
thw dat (ms) dat

Onboarding & | 10 100% 120 0

Auth

Luyén néi co ban | 10 90% 1050 1

Luyén n6i IELTS | 10 90% 1100 1

Luyén tap ngi |10 100% 900 0

phap

Tién trinh hoc tap | 10 90% 150 1

& Tai khoan

Tong cong 50 94% 664 1

o Ty 1§ vrgt qua dat 94%, chi c6 1 test case roi vao tinh hudng 16i timeout khi

goi API /api/generate & module IELTS Speaking.

o Thoi gian phan hoi trung binh toan hé thong 1a 664 ms, trong d¢6 module Luyén
tap nglt phap nhanh nhét (400 ms) va IELTS Speaking chim nhat (1100 ms) do
payload 16n hon.
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« Chi ghi nhan 4 trwong hop kiém thir khéng dat trén thiét bi Android 11, s&
duoc khic phuc trong cac phién ban cap nhat.
3.3.3 Danh gia Nguwoi dung
10 nguo1 dung (trinh d§ A2—C1) thuc hién khao sat sau khi hoan thanh 3 nhiém

vu dién hinh. Két qua:

Bang 3-2 Két qua danh gia ciia ngudi ding

Tiéu chi Piém trung binh | Ty 1é hai long
(trén 5) (%)

Dé st dung giao dién 4.8 100

D¢ chinh x4c va hitru ich cia phan | 4.6 90

hoi Al

DPong luc hoc tap (streak & | 3.2 62

feedback)

Thoi gian phan hoi 4.5 85

Tinh 6n dinh (khong crash/khiém | 4.9 100

khuyét)

« 100% nguoi dung danh gia giao dién truc quan, d& diéu hudng.

«  90% nhan xét phan hdi Al “rat hiru ich” hodc “hiru ich”, dic biét hai long voi
phan sira 18i ngir phap va goi y cau héi tiép theo.

e  62% cho rang co ché chudi va bang thanh tich gitip ho c6 thém dong luc duy

tri viéc hoc.

« 85% cam thay thoi gian phan hoi chap nhan dugc; mot sé ¥ kién goi y giam

do tré khi khéi tao phién IELTS Speaking.

 Khong ai gip su c¢d crash hodc 16i hién thi nghiém trong trong qua trinh trai

nghiém.
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Két qua kiém thir va khao sat nguoi dung xac nhan rang tng dung dap tmg day
da yéu cau vé chirc ning, hiéu ning va trai nghiém ngudi dung, dong thoi tao dong

luc hoc tap hiéu qua nho co ché c4 nhan hoa va nhan xét tir AL

3.4 Tiéu két chwong 3
Chuong 3 dd mo ta toan bd qua trinh phat trién, kiém thir va danh gia ng

dung di dong hd trg hoc ngoai ngit. Cu thé, dé tai da thuc hién:

o Hoan thién cac tinh ndng Onboarding, Authentication va thu thap dit liu ca

nhan hoa, gitp khoi tao hd so ngudi dung chinh xac.

« Trién khai hai ché d6 Luyén néi co ban va IELTS Speaking, két hop Text-

to-Speech va Speech-to-Text dé tao trai nghiém hoi thoai Al hai chiéu.

« Xay dung phan Luyén tip ngir phap voi 5 cau hoi trac nghiém, phan héi tirc

thi va danh gia tong thé dya trén In-Context Learning va RAG.

« Tich hop Theo déi tién trinh hoc tip dé ty dong ghi nhan ngay hoc va duy
tri chudi hoc tap, cling nhu Tinh niing Tai khodn va Cai diit cho phép nguoi

dung cd nhan hoa thong tin va cai dat TTS.

« Thuc hién kiém thir chirc nang voi 50 test case, danh gia hiéu nang API va
khao sat 10 nguoi dung, dat ty 1é thanh cong 94%, thoi gian phan hoi trung
binh 484 ms va diém hai 1ong chung trén 4.6/5.

Nhitng két qua nay khang dinh Gmg dung khong chi dap tmg yéu cau ki thuat
va nghi¢p vu ma con mang lai trdi nghiém nguoi dung muot ma, ca nhan hoa va thuc

day thoi quen hoc tap hang ngay.
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KET QUA PAT PUQC

A. Cac két qua ciia dé an tot nghiép

D3 xay dung thanh céng tng dung di dong hd trg hoc ngoai ngit da nén tang
(i0S, Android) st dung React Native, tich hop diy du cac tinh ning:
Onboarding, Xac thyc, Luyén n6i co ban, Luyén noi IELTS, Luyén tap ngir
phap, Theo dai tién trinh hoc tap, tinh ning Tai khoan va Cai dat. Puong dan
dé tham khao tung dung: https://shorturl.at/ GFHON

Hoan thién backend trén FastAPI v6i mot RESTful API duy nhat, két hop In-

Context Learning (Chain-of-Thought, Few-Shot learning) va Retrieval-
Augmented Generation (RAG) qua FAISS, ddm bao kha nang sinh prompt
linh hoat va phan hoi chinh xAc.

Trién khai co ché Text-to-Speech va Speech-to-Text, cho phép giao tiép hai
chiéu giita nguoi dung va Al, nang cao k¥ ning nghe-noi.

Xay dung hé théng theo ddi tién d6 hoc tap (learning streak, lich sur hoc,
ranking) luu trit cuc bo, tao dong luc va thdi quen hoc tap déu dan.

Kiém thir toan dién véi 50 kich ban chirc nang, dat ty 1€ thanh cong 99% va
thoi gian phan hoi trung binh 484 ms; khao sat 10 nguoi dung thyc té, diém
hai long chung 4,6/5.

B. Nhin xét, dé xuit, khuyén nghi

Nhan xét:

+ Ung dung d3 dap tng dy du yéu cau vé chirc ning, hiéu ning va trai nghiém
ngudi dung. M6 hinh AI cho phan hdi chinh xéc, hitu ich va phu hop ngit canh.
Co ché chudi hoc tap va nhan xét ca nhan hoa gitp tang cuong dong luc hoc
tap.

Pé xuit:

+ T6i uu giam do tré khi khoi tao phién IELTS Speaking, nghién ctru str dung
moO hinh nho gon hon hodc caching prompt.

+ B0 sung tinh ning ghi 4m va phan tich phat 4m chi tiét (pronunciation
scoring).

+ M¢& rong bd cau hoi Grammar va chu dé hoi thoai, két ndi thém ngu@)n dir

liéu chuyén sau.


https://shorturl.at/GFHON
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Khuyén nghi:
+ Ung dung nén trién khai co ché dong bo tién do 1én cloud dé nguoi dung co
thé chuyén ddi thiét bj ma khong mat dit liéu.
+ Can nhac tich hop phan tich cam xuc (sentiment analysis) dé danh gia tim

1y ngudi hoc va diéu chinh nodi dung phu hop.

C. Huéng nghién ctiu tiép theo

Phat trién module tu dao tao (fine-tuning) mé hinh AI dya trén dit liéu ngudi
dung nham nang cao tinh c4 nhan hoa.

Nghién ctru &p dung multi-modal (hinh anh, video) trong cac bai tap ngir phap
va hoi thoai.

Kham pha két hop gamification (minigame, leaderboard) dé gia ting tinh tha
vi va tuong tac trong qua trinh hoc.

M6 rong hd tro da ngdn ngilt, phuc vu nhom nguoi hoc cod tiéng me dé khac

nhau.
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