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Tutor Al: Phuang phap hudng dan tiing budc
ca nhan hoéa trong cac hé thong hoc tap thich ting

Lam Du Dat®, Tran Thanh Thang®

Tom tit:

Phan héi thich tng theo ngit canh van 1a mot thach thic quan trong trong giao duc, ddc biét khi can huéng
dan nguoi hoc giai quyét cac bai tap phuc tap thudc nhiéu linh vyuc khac nhau. Nghién ctu nay giéi thiéu
mot khung huéng dan hoc tap theo timg budc c6 kha nidng téng quat héa, stt dung mo hinh ngon ngir 16n
(LLM) dé hd tro hoc tap thong qua phan ra nhiém vu thanh cac buéc nhé, danh gia tién trinh va sinh phan
héi phtt hop véi trang thai hoc tap cta nguodi hoc. Khung nay dugc trién khai trong hé théng Tutor Al va
dugc thua nghiém thuc t€ trong hoc phan Ky thuat 1ap trinh. Trong moi trudng nay, sinh vién tuong tac voi
hé thong viét ma thoi gian thuc, 10 trinh hoc tap dugce thiét ké rd rang va phan hoi duoc sinh tue dong qua mo
hinh Gemini LLM. Méi bai lam dugc két hop dong voi lich st hoc tap ctia ngudi hoc dé hinh thanh prompt
giau nglr canh, tir d6 hé thong xac dinh chinh xac budc hoc hién tai va cung cdp huong dan thich ung theo
tién trinh. Két qua thuc nghiém trong hoc ky cua mon Ky thuat 1ap trinh (ngon ngtr C) da minh ching hiéu
qua cta hé thong, gitp nang cao dang ké mtc do tuong tdc, thic d?iy tinh than tu hoc va giam sy phu thudc
ctia sinh vién vao cac 10 giai c6 sdn. Kién trac ctia Tutor Al duogc thiét ké véi tinh téng quét cao, cho phép mé
rong tng dung khong chi trong 14p trinh ma con sang nhiéu linh vuc khac nhu ky thuat, phan tich di liéu,
khoa hoc xa hoi hay bat ky mon hoc nao c6 bai tap véi cac bude lam rd rang. Két qua nghién ctru nay gop
phan phat trién cac hé thong day hoc thong minh c6 kha ning dién gidi va mé rong quy mo, dong thoi dit
nén tang cho viéc hoc tap theo ting bude duge hd trg boi Al trong nhiéu boi canh gido duc hién dai.

T khoa: hé thong day hoc thong minh, mé hinh ngén ngit Ion (LLM), hoc theo tirng budc, phdn hoi theo ngit canh,
dinh gid tién trinh

@ Truong Pai hoc Pong A; 33 X6 Viét Nghé Tinh, phuong Hoa Cuong, quan Hai Chau, Pa Néng,
e-mail: datld@donga.edu.vn

* Truong Pai hoc Bong A; 33 X6 Viét Nghé Tinh, phuong Hoa Cuong, quan Hai Chau, Ba Ndng.
e-mail: thangtt@donga.edu.vn

" Tac gia chju trach nhiém chinh.

Tap chi Khoa hoc Dai hoc Dong A, Tap 5, S0 01(17), Théng 2.2026, tr. 16-33

©Truong Dai hoc BPong A, Pa Nﬁng, Viét Nam ISSN: 2815 - 5807



17

Tutor Al: A Step-by-Step Personalized Guidance
Approach in Adaptive Learning Systems.

Lam Du Dat*, Tran Thanh Thang®

Abstract:

Context-aware adaptive feedback remains a significant challenge in education, particularly when guiding
learners through complex problem-solving tasks across diverse disciplines. This study introduces a
generalized stepwise tutoring framework that leverages large language models (LLMs) to support learning
by decomposing tasks into micro-steps, assessing progress, and generating feedback tailored to the learner’s
current state. The framework is implemented in the Tutor Al system and was empirically evaluated in a
Programming Techniques course. In this environment, students interact with a real-time coding interface,
where the learning path is clearly structured, and feedback is automatically generated via the Gemini LLM.
Each student’s submission is dynamically integrated with their learning history to construct context-rich
prompts, enabling the system to precisely identify the current learning step and provide adaptive, scaffolded
guidance accordingly. Experimental results from a semester-long Programming Techniques (C language)
course demonstrated the system’s effectiveness in significantly increasing engagement, fostering self-
regulatedlearning,andreducingrelianceondirectsolutions. Thearchitectureof Tutor Alishighly generalizable,
allowing for expansion beyond programming to various other disciplines such as engineering, data analysis,
social sciences, or any subject with clearly defined stepwise exercises. This research contributes to the
development of explainable and scalable intelligent tutoring systems, laying a foundation for Al-supported,
stepwise learning in modern educational contexts.

Keywords: intelligent tutoring systems, large language models (LLMs), stepwise learning, contextual feedback,
formative assessment
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Dit van dé

Bai tap dong vai tro quan trong trong gidao duc, ddc biét trong céc linh vuc yéu cau
phét trién tu duy phan bién va kha ning gidi quyét van dé. (Kosar et al., 2024) Bai tap
khong chi gitip ngudi hoc cling ¢6 kién thic ma con phat trién cac k§ ndng thuc hanh can
thiét cho sy nghiép sau nay. (Carlsen et al., 2006) Tuy nhién, su gia tdng d6 phtc tap cta
céc bai tap va yéu cau cad nhan hoa hoc tap dang dat ra thach thtc 1on doi véi hé thong gidao
duc hién nay. (Alagsam et al., 2021) Céc phuong phap truyén théng, mdc du hiéu qua trong
viéc kiém tra kién thtc, lai g&p kho khan trong viéc cung cdp phan héi ca nhan héa kip thoi,
ddc biét la trong moi truong 16p hoc nhiéu sinh vién. (De Silva et al., 2023)

Mot van dé ndi bat 1a thiét ké cac hé thong hd tro hoc tap c6 kha niang thich tmg véi
tién trinh hoc cda timg sinh vién. Trong céc 16p hoc dong, gidng vien khong thé ho tro tat
ca sinh vién kip thoi, dan dén nhu ciu cap thiét vé phan hdi tac thi va huéng dan theo tién
trinh hoc ctia mdi sinh vién. (Kosar et al., 2024) Hé thong truyén thong chu yéu dua vao
phén hdi chung va thi€u khéa nang diéu chinh theo murc do tién bo cta ting hoc vién, lam
gidm hiéu qua ho trg hoc tap. (De Silva et al., 2023)

Méi day, sy phat trién cta cdc mo6 hinh ngoén ngit 16n (Large Language Models -
LLMs) nhu GPT-3.5, Gemini va Claude da mo ra co hoi méi cho viéc ho tro hoc tap. Nhimg
mo hinh nay c6 kha ning hiéu ngit cdnh va sinh ra phan héi linh hoat, gitp huéng dan
ngudi hoc qua timg bude nho va cung cap sy hod trg theo yéu cau. Tuy nhién, tng dung
LLM trong gido duc van con han ché&, dic biét trong viéc trién khai phan héi chi tiét theo
tién trinh hoc va kha ndng theo doi sy phat trién ctia sinh vién trong sudt qua trinh hoc.

Mot diém yéu ro rét ctia cac hé thong hién tai 1a thi€u su két hop gitta huéng dan theo
budc (stepwise guidance) va phan hoéi thich tng theo ngtr canh (context-aware adaptive
feedback). Dé phat huy t6i da tiém nang cta cac hé théng hoc tap thong minh, can tich hgp
kha nidng hudng dan theo timg budc, két hgp voi danh gia tién trinh va phan hoi thich tng,
ddc biét trong moi truong hoc tap da linh vuc. (Kosar et al., 2024) Hé théng can c6 kha ndng
tu dong diéu chinh phan hdi dya trén tién do hoc ctia ngudi hoc, gitip sinh vién hiéu 6 hon
vé nhiing gi can cai thién va phat trién k§ nang. (De Silva et al., 2023)

Nghién ctru nay dé xuat va trinh bay Tutor AL, mot hé thong duoc thiét ké nham giai
quyét nhitg thach thtc trén. Tutor Al hd trg nguoi hoc thyc hién bai tap theo timng bude
nhd, st dung m6 hinh LLM (Gemini) dé tao phan héi chi tiét, thich tmg dua trén tién trinh
va ngtt cdnh hoc tap cta sinh vién. Hé thdng nay da duoc trién khai va khao sét thuc t&
trong hoc phan Ky thuat Lap trinh (ng6n ngir C). Bang cach tich hop co ché huéng dan
ting budc voi kha ndng phan tich va phdn héi cua LLM, Tutor Al huéng téi viéc tao ra mot
moi truong hoc tap cha dong, duoc ca nhan héa va hiéu qua hon trong gido duc hién dai.
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No¢i dung nghién ctru
Lién hé nghién citu

Heé thong huong dan hoc tap thong minh da dong vai trd quan trong trong viéc cung
cap gido duc ca nhan hoa trong nhiéu linh vuc, ddc biét 1a trong cdc mon hoc 6 tinh thuc
hanh cao nhu lap trinh. (Kosar et al., 2024) Cac hé thong huéng dan hoc tap thong minh
truyén thong, mdc du thanh cong trong viéc mo6 phdng vai tro ciia nguoi huéng dan va
cung cap phan héi, van con nhiéu han ché, dic biét trong viéc cung cap phan hoi linh hoat
va thich tng véi tién trinh hoc cua ting sinh vién. Cac hé théng ban dau nhu SmartLab
(Smith va cong su, 2012) va WebToTeach (Garcia-Sanchez va cong su, 2015) str dung cac
quy tdc dinh sdn dé hd trg sinh vién trong cac bai tap lap trinh. Tuy nhién, phan héi ctia
ching chu yéu mang tinh tinh va thiéu kha néng thich tng véi cac cach giai quyét khac
nhau cua nguoi hoc. Tuong ty, hé thong iPAT (Patel va cong su, 2018) da tich hop phan tich
hanh vi nguoi hoc dé diéu chinh phan héi, nhung van chua c6 kha ning sinh phan hdi ngit
nghia hodc xtt 1y cac 18i khong nam trong kich ban 1ap trinh sdn.

Véi su ra doi cda cac mo hinh ngon ngit 16n (LLMs) nhu GPT-3.5 va Gemini API, co
hoi dé cai thién cac ITS da mé ra. Cac mo hinh nhu Codex va ChatGPT da chung to kha
ndng sinh ma va phat hién 18i trong 1ap trinh, gitp nguoi hoc cai thién k§ nang lap trinh.
Tuy nhién, hé théng CodeCoach (Jayasuriya et al., 2023), mic du st dung GPT-3.5 dé cung
cap phéan hoi cho sinh vién, lai chi cung cdp phan hoi toan cuc va thiéu kha ndng cung cap
phan hoi chi tiét theo ting budc hoc. Diéu nay ddc biét quan trong trong cac bai tap phtc
tap, noi mbi budc hoc can duoc huéng dan cu thé va dé hiéu.

Hé thong ChatGPT, mdc du c6 kha ndng tao phan hoi linh hoat, lai thiéu kha ning
theo dai tién trinh hoc va cung cap huéng dan chi tiét qua ting bude ctia bai tap. Kosar et
al. (2024) da chi ra rang mdc du LLMs c6 thé tao ra phan héi chinh xéc, ching khong thé
kiém soat 16 trinh hoc tap ctia nguoi hoc mot cach c6 hé théng, dan dén viéc thiéu kha nang
theo doi tién trinh va phan héi thich tng v6i nhu cau hoc cua tung sinh vién.

Mot khodng trong 16n trong cac hé théng hién tai la thiéu su két hop gitta huong dan
theo budc va danh gia tién trinh hoc, ddc biét trong moi truong hoc tap da linh vuc. Cac
h¢ théng nhu CodeCoach va ChatGPT khong thé theo doi va danh gia tién trinh hoc cta
nguoi hoc qua timg budc cu thé, lam cho phan héi khong thé ca nhan hoa hodc gitp sinh
vién nhan ra diém yéu ctia minh.

Heé thong dugc dé xuat trong nghién ctru nay khong chi sit dung cac moé hinh ngon
ngtt lon (LLMs) dé sinh phan héi, ma con tich hop co ché theo déi tién trinh hoc tap ca
nhén va cung cap phan hdi thich tng theo timng budc hoc. Cach tiép can nay la su két hop
gitta nguyén Iy Zone of Proximal Development (ZPD) ctia Vygotsky va nang luc caa tri tué
nhén tao trong viéc phat trién cac chién lugc hd tro hoc tap c6 tinh phan hoi va giam sat
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lién tuc. (Kosar et al., 2024; De Silva et al., 2023) Hé thong khong chi ho trg hiéu qua trong
viéc gidng day 14p trinh ma con ¢ tiém ndng ma rdng sang cac linh vyc khac nhu toan hoc,
phén tich di liéu va viét hoc thuat. Nho kha ning thich tng va dinh huéng theo tién trinh
hoc, giai phap nay thuac déy viéc hoc tap chu dong, gidm sy phu thudc vao 10i gidi sdn co,
dong thoi ting cuong tu duy doc lap va ky nang giai quyét van dé cta nguoi hoc.

Kién triic h¢ thong Tutor Al

He thong Tutor Al dugc thiét k& dé hd tro nguoi hoc qua cac bai tap hoc tap theo timg
budc, cung cap phan hoi thich tng va danh gia tién trinh ¢4 nhan hoa, tir d6 tao ra mot moi
truong hoc tap hiéu qua va cha dong. Kién trac hé thong duge phan thanh ndm 16p chinh,
gitp t61 uu héa qua trinh hoc tap ctia nguoi hoc va ddm béo tinh linh hoat va kha nang mé
rong cho nhiéu mon hoc khac nhau, nhu minh hoa tai Hinh 1.

Layer Thanh phan

- DS buéi hoc Khung bai | - Kiém tra Khung

1: Giao dié oi h N
iao dién nguoi hoc - Danh sach bai tap lam -Tro gitp | phan hoi

e . biéu phoi bailam | Capnhatdaliéu | Thuc hién danh
2: Xt ly va diéu phoi

& tuong tic LLM hoc tap & log gia tién trinh
3:LLM Gemini LLM
4: Dit liéu hoc tap Céc budc cu thé cta timg bai tap Log nguoi hoc
Panh gia qua trinh
5: Danh gia & Phan tich Phan tich hoc tap o g qlla .
hoc tap

Hinh 1. Kién triic phan 16p hé thong Tutor Al ho trg hoc theo timg budc

- Giao dién nguoi hoc: Giao dién nay la diém giao tiép chinh gitta nguoi hoc va hé
théng, bao gébm danh sach bai tap, khong gian lam bai, va cac chtic ndng “Kiém tra” va
“Tro gitp”. Giao dién c6 thé thay ddi linh hoat theo loai bai tap, gitp nguoi hoc dé dang
yéu cau tro gitp khi gdp kho khan. Mdi bai tap sé duoc hién thi v6i cac budc rd rang, gitp
nguoi hoc tap trung vao tumg budc hoc.

- Xt ly va diéu phoi: Lop nay dong vai tro trung tam trong viéc diéu phoi luéng hoc
tap va quan ly tuong tac. N6 chiu trach nhiém diéu phoi qué trinh 1am bai ctia nguoi hoc
va tuong tac voi 16p LLM, bao gom viéc tao prompt phit hop dua trén ngit canh va lich st
hoc tap. Lop nay cling dam nhiém viéc cap nhat di liéu hoc tap va log cua nguoi hoc (doc/
ghi tr Lop Dt liéu hoc tap) sau mdi tuong tac. Cudi cuing, 16p nay thuc hién dénh gia tién
trinh theo tirng budc hoc dé duy tri nhip d6 hoc tap nhat quén.
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- LLM: L6p nay chtta cac m6 hinh ng6n ngtt I16n, ma cu thé la Gemini LLM, déng vai
tro cot 161 trong viéc sinh phan hoéi thong minh va thich tng. M6 hinh LLM ti€p nhan cac
prompt da duoc xt ly tir Lop Xt ly va diéu phoi, sau d6 phan tich noi dung bai 1am cta
nguoi hoc dé dua ra cac goi y dinh huéng hodc giai thich ly thuyét lién quan.

- Dt liéu hoc tap: Céc bai tap va tién trinh hoc duoc ma hoa va luu trix trong hé théng.
Heé thong st dung céc tép dé dinh nghia cau tric phan cap cta khoa hoc, bao gdm céc budi
hoc, bai tap va cac budc nho trong tung bai tap. Toan bo dit liéu tuong tac ctia nguoi hoc
cting dugc luu lai, gitp hé thong theo doi tién trinh hoc va cung cap phan hoi chi tiét theo
timg budc.

- Banh gia va Phan tich: Lop nay danh gia tién trinh hoc cta nguoi hoc va thuc hién
cac chién lugc danh gia qua trinh hoc tap. Moi budc hoc duoc déanh gia doc lap, gitup nguoi
hoc nhén ra diém yéu va cai thién kj ndng qua timg budc. Dit lieu vé tién trinh hoc duoc
luru lai va phan tich dé t6i wu héa chién lugc phan héi va hd tro hoc tap.

Mo hinh phan 16p nay dam béo tinh module hoa, cho phép hé thong linh hoat, dé
dang bao tri va diéu chinh cho céc kich ban ting dung khéc nhau trong tuong lai.

Giao dign nguoi dung

Giao dién Tutor Al t6i uu hoa trai nghiém hoc tap, chia thanh ba khu vuc chinh (nhu
Hinh 2):

K§ thuat Iap trinh

Chuwong trinh Al phan hoi
ol <stdio.h> Ban dang goi han] prim:‘dé in ra man hinh,
Viét chwong trinh tinh in chi¥ helloworld ra man hinh. Két nhung trong C, ham chudn dé in ra man
qua gi6éng nhw “Hinh 1 . hinh 1a print£ (c6 chir 'f' & cuéi, viét tit
o SRR clia 'formatted').
print("Hello world"

Ham printf la mot ham rat manh mé, cho
phép ban in ra nhigu loai dir liéu khac nhau,
bao gém ca s&, ky tu va chudi, theo nhigdu
dinh dang khac nhau. Trong bai tép nay,
ban chi can in ra mt chudi don gian, vi vay
ban c6 thé sir dung printf nhu sau:

printf ("helloworld™);

Hwéng dan Luu y rdng ban can dat chudi ban muén in
« Khai bao thu vién stdio.h trong ddu ngoac kép " "
« Khai bao ham chinh
« Str dung ham printf dé in chi¥ helloworld

Hay th(r s(ra lai code ciia ban va chay lai
chuong trinh nhé!

Tai bai tap 1én Al

D3 upload bai tap lén Al

Level: Remember Score 7

Hinh 2. Giao dién hoc tap ctia Tutor Al

- Khung bén trai: Liét ké cac budi hoc va bai tap, giap sinh vién theo dai tién trinh hoc.

- Bai lam: Cung cap khong gian dé nguoi hoc thuc hién bai tap, ho tro t6 mau cta phéap
va cung cip phan hdi theo ngtt canh.
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- Khung bén phai: Hién thi két qua bién dich va phan héi tir Al, gitp nguoi hoc diéu
chinh va cai tién bai lam.

Trinh bién dich thyc va phan héi Al theo thoi gian thuc: Hé théng st dung GCC dé
bién dich ma trong moi truong thuc t&, phan anh chinh xéc 16i va hanh vi ctia ma nguén.
Viéc tich hgp nay tao ra mot vong l&p hoc tap hiéu qua: viét m3, kiém tra két qua, nhan
phan hoi va cai tién bai lam.

Giao dién hoc tap da dang: Giao dién c6 thé thich tng voi nhiéu loai bai tap khéc
nhau, tir lap trinh dén phan tich van ban hodc toan hoc, gitp nguoi hoc nang cao ky nang
trong cac Iinh vuc hoc khac nhau.

Luong tuong tic va co ché phdn hoi thich g

Trong Tutor Al, bai tap duoc t6 chiic theo cau tric phan cap gém budi hoc, bai hoc
va cac budc nho (step), duoc ma hoéa trong course.json. Hoc vién phdi hoan thanh dang
mdi budc dé tiép tuc, theo nguyén tic danh gia tién trinh timng budc (stepwise formative
assessment). Hé thong st dung log.json dé luu toan bo tuong tac, phan héi va ma nguén,
gitp theo ddi tién trinh hoc va hd trg ca nhan héa phan héi. Cach t6 chtic nay khong chi
ngédn chin sao chép ma con thic day tu duy gidi quyét van dé, va c6 thé mé rong ra cac linh
vuc nhu toan hoc, viét hoc thuét, hay khoa hoc xa hoi. Ludng tuong tac tién trinh hoc tap
cta hé thong Tutor Al dugc minh hoa chi tiét tai Hinh 3.

)
J

Ngudi hoc IDE giao dién ngudi hoc Tutor Al engine

| P = kY P 3. re |
1 Viét ma va nhan "Guidén Al"

>

GUi doan ma va théng tin bai tap

I 1
| 1

-
| ~ |
| | Y 2 a s 2 2 Y
| i Yéu cau phan tich va phan héi !
I 1 ~

< Tra vé phan tich ma + phan héi theo budc |

E < Hién thi ggi y / xdc nhan hoan thanh |

‘<
.

Phan hdi truc tiép theo budc

|
[
] |
| |
| |
| |

Hinh 3. Ludng tuong tac tién trinh hoc tap

Trong hé thong Tutor Al, phan hoi tir tri tué nhan tao (AI) khong chi don thuan 1a
cong cy hd trg ma dong vai tro trung tam trong viéc dan dat nguoi hoc vuot qua timg budce
cta bai tap theo huong tu lyc va kién tao tri thac. Dya trén mo hinh ngon ngt 1on Gemini
(LLM), hé thong tao phan hdi c¢6 ngir canh, khong cung cap dap an ma thay vao d6 dua ra



23

cac goi y dinh huéng - tir goi y ngdn gon dén gidi thich 1y thuyét - tity theo muc do tro gitp
ma ngudi hoc yéu cau.

D8 bai tap LM | LM danh gid bai
Huéng dan Kiém tra 1am theo budc
tim ¢ i
gresseens s Tro gi{;p %
v v y
Tro giup Trogiup Trogiup .
mucl muec 2 muc 3
Cac murc do tro giup

Hinh 4. Ludng xtt ly phan hoi trong Tutor Al
T ma nguon ndp dén phan hoi Al va ghi nho tién trinh

Co ché phan héi bao gém hai ludng chinh: luéng kiém tra danh gia bai lam theo tiéu
chi cti phép va logic, dua ra phan héi téng quan; va luéng trg gitp phan tich ma nguén, xac
dinh budc hoc hién tai va cung cdp phan hoi c6 tinh scaffold - ting dan mac do ho trg qua
nhiéu cdp (xem Hinh 4), trong thiét ké nay 10 muac do, tuy theo boi canh va s6 lan nguoi
hoc yéu cau.

Mot dic diém ndi bat 1a prompt cd nhan hoa, trong d6 phan hoi dugc xay dung khong
chi tir bai lam hién tai ma con tir lich st hoc tap lién tuc, gitp hé théng hiéu ngtt canh sau va
t6i uu hoa goi y theo tién do ca nhan. Mbi phan héi dugce tao dudi dang JSON chuén héa,
gitip hé théng dé dang ghi nho, tra cttu va phan tich tién trinh.

Phéan hdi theo cdp do ho trg tuan theo ly thuyét Zone of Proximal Development
(Vygotsky, 1978): néu ngudi hoc yéu cau trg giup & budc hoc, hé thong lan dau cung cap
goi ¥ co ban; néu yéu cau ti€p theo van & budc do, hé thong sé tdng muc chi tiét nhu giai
thich khai niém nén va vi du minh hoa. Dé khuyén khich su tu lap, mdi yéu cau “Hudng
dan” trir 1 diém va dugc ghi lai trong log danh gia. Thong qua co ché nay, Tutor Al khong
chi phan héi dtng thoi diém ma con dinh huéng tu duy, gitp nguoi hoc phat trién kha
ndng giai quyét van dé cé hé thong, tir d6 1am nén cho mo hinh hoc tap cha dong, thich
tng va lién nganh.

Quy tic kiém sodt phdn hoi

Dé dam bao tinh nhat quan trong chién lugc phan héi, hé théng Tutor Al dugc thiét
k& dua trén hai prompt diéu khién chinh, tuong tng véi hai ché do tuong tac quan trong:
Kiém tra bai 1am (Check) va Huéng dan tro giup (Help). Hai prompt nay khong chi kiém
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soat ndi dung phan hdi cia moé hinh ngoén ngtr 16n (LLM) ma con déng vai tro diéu tiét su
pham trong sudt qua trinh hoc tap (xem Hinh 5).

Prompt 1 - Kiém tra bai lam (Hinh 5, trai)

Mbi 14n sinh vién nop bai lam, prompt dau tién sé dugc kich hoat voi ba nhom diéu
kién:

- Xac dinh vai tro hé thong la gidng vién, bam sat 10 trinh budi hoc va bai hoc da dinh.

- Panh gié bai 1am theo ba tiéu chi: d6 chinh xac so véi dé bai, tinh logic chuong trinh
va céch t6 chtic ma nguén.

- Kiém soét ludng hoc: chi khi bai duoc xac nhan ding méi cho phép chuyén sang
budc ké tiép.

Prompt nay ddm bao moi danh gia déu tuan tht nguyén tac danh gia qua trinh hoc
tap c6 diéu kién, giap duy tri nhip do hoc tap nhat quén, tranh viéc bé qua cac bai tap hodc
bo s6t nhitng 16i quan trong. Co ché danh gia khong chi chAim diém ma con dinh hinh ky
luat hoc tap tuyén tinh - mot déc diém quan trong trong cac hé théng hoc thich tmg.

# Vai tro

- Ban la giang vién hudng dan sinh vién ndm nhat thuc
hanh lap trinh C.

- Ban chiju trach nhiém quan ly danh séach bai tap duoc
phan theo budi hoc va bai hoc.

- Ban phai bam sat trinh tu tirng budi, tirng bai trong
danh sach bai tap.

# Quy tic hd tro sinh vién

- Trudre khi giao bai, ludn nhic lai dé bai chinh xac
trong khéa "data".

- Tuyét d6i khéng dugc cung cdp dap an cho sinh vién
duéi bat ky hinh thire nao.

- Chi dugc phép goi y theo tirng buéc nhé trong phan
huwéng dan néu sinh vién yéu cau.

# Quy téc danh gia bai lam

- Sau khi sinh vién gtri bai lam, phai phan hdi danh gia
duya trén:

- Do chinh xac theo yéu cau dé bai.
- Tinh logic ctia chuong trinh.
- Cach t& chirc code.

- Chi khi bai lam duoc xac nhan hoan thanh diang, méi
duoc chuyén sang bai ké tiép

- Dé bai va hwéng dan: {Bai tap}

- Bai lam cta ngwi hoc: {Bai lam}

# Quy téc phan hbi khi sinh vién yéu cau tro giup ("Hwéng
dén")

- Khi sinh vién gtri tin hiéu "Hudng dan t6i", ban phai hiéu ring
sinh vién dang g&p khé khan tai budc cu thé trong bai hoc hién
tai. ** Chu y tuyét d&i khong dua toan bo dép an trong bat ctr
yéu cau nao, huéng dan sinh vién theo cac buwdc da cung cap**

- Trong truong hop do:

- Xac dinh buéc huwéng dan hién tai dya trén thi ty trong

phan "huéng dan" cta bai hoc.
- N&u day la [an dau sinh vién yéu cau tai budc nay:

- Cung cap hudng dan co ban nhat dé sinh vién thyuc hién
budc dé.

- N&u sinh vién tiép tuc yéu cau tai cing budc d6 (Ian thir 2,
3..):

- Goi y véi mrc d chi tiét hon, bao gom:
- Giai thich ly thuyét nén tang lién quan dén budc dé.

- Cung cép vi du minh hoa don gian gitp sinh vién hiéu
cach lam.

- Sau khi sinh vién hoan thanh duoc buéc do:
- Chuyén huéng dan sang budrc ké tiép trong phan "hudng
dan" ctia bai hoc.
- Mai lan sinh vién yéu cau "Huéng dan téi", giam 1 diém
trong trudng "score".

- Ludn gilr phong céch huéng dan dé hiéu, di tir co ban dén
nang cao.

Hinh 5. Co ché kiém soat phan héi bing Prompt:

Kiém tra va Huong dan trong hé thong Tutor Al
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Prompt 2 - Trg gitp theo titng budc (Hinh 5, phai)

Khi sinh vién chu dong yéu cdu “Huéng dan t6i”, hé thong khoi chay prompt thi hai,
dua trén triét ly scaffolded guidance theo tién d6 va muac do hiéu hién tai. Prompt nay hoat
dong theo co ché phan tang:

- Lan dau trg giap tai mot budc: cung cap huéng dan t6i gian - thuong 1a goi y dinh
huéng dé nguoi hoc tu suy luan.

- T 14n tha hai tro di tai bude d6: ting dan do chi tiét, bao gdm:
- Giai thich ly thuyét nén.
- Pua ra vi du minh hoa don gian.

- Sau khi buéc hién tai hoan tat: tu dong chuyén sang bude ké tiép, theo danh sach
“huéng dan” da dinh nghia trong khoa hoc.

Mai 1an tro gitp déu gidam 1 diém trong truong score, phan anh mutc dd phu thuoc,
déng thoi khuyén khich nguoi hoc phat trién kha nang tu luc.

Can luu y rang, co ché'trir diém nay dugc thiét ké'chti yéu nhu mot yéu t6“ gamification’
nham khuyén khich sinh vién nd luc tu suy nghi va giai quyét van dé trudce khi yéu cau tro
gitp truc tiép, thay vi tao ra ap lyc vé diém s6. Phan tich dit liéu log thuc t& (vi du: truong
hop sinh vién A gdp kho khidn ¢ Bai 5.11 va 5.12, Bang 2) cho thdy sinh vién van chu dong
st dung chtte ndng “Huong dan” khi thuc su can thiét, diéu nay cho thdy co ché trén khong
gay can trd dong luc hoc tap. Hon nira, dit liéu vé tan suat va vi tri cac yéu ciu trg giap nay
1a mot ngudn thong tin gia tri. Trong tuong lai, dit liéu nay c6 thé duoc Al phan tich sau
hon dé tu dong xay dung cay tri thac (knowledge tree), anh xa cac khai niém hodc ky nang
ma sinh vién thuong gdp kho khan, tir d6 gitp t6i uu hoa 1o trinh hoc va noi dung trg gitp.

Luong xit Iy dit ligu va co ché phdn hoi ngit canh

Hinh 6 minh hoa ludng xu ly dit liéu trong hé thong Tutor Al khi nguoi hoc giri ma
nguon. Cu thé, doan ma do ngudi hoc nhap dugce két hgp voi cac thong diép trude do
(past_messages) dugc luu trit trong bo nhé nhdm tao nén mot ngit canh hoan chinh phan
anh trang thai hoc tap hién tai. Tt d6, hé thong hinh thanh mot chudi prompt hop nhat va
glri dén mo hinh ngdn ngtt 1on Gemini (LLM) dé phan tich va sinh phan héi. Phan héi duoc
tao ra khong chi mang tinh dinh huéng phtt hgp véi buéc hoc cu thé, ma con dugc dinh
dang duéi dang cau trac JSON nhdm dam bao kha nang truy xuat va luu trit c6 hé thong.
Phan hoi nay tiép theo sé duoc ghi lai vao bd nho hoc tap, qua dé cap nhat tién trinh caa
ngudi hoc va duy tri lich st tuong tac lién tuc. Cach t6 chiic vong lap nay ddm bao rang moi
phan héi tir Al déu mang tinh ngit cnh, gan két chit ché véi trang thai hoc tap cia nguoi
hoc, tir d6 tao tién dé cho cac phan tich dinh lugng sau hon trong danh gia tién trinh hoc
tap va phét trién mo hinh hoc thich tng.
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[ "Bai lam"™: ..} Prompt: "Egg?tﬁm‘;fsage?'}* H Gemini LLM } [ {"Phan hoi": ...} }

{"past_messages": [...]}
Boc B nhé e

Hinh 6. Luong xut ly dit liéu va co ché phan hoi ngit canh

M6 hinh trién khai thuc nghiém
Gidi thi¢u vé thiét ké thuc nghiém

Hé thong Tutor Al dugc trién khai cho 20 sinh vién trong hoc phan Ky thuét Lap trinh
(ngdn ngit C) nhdm khao sat quy trinh tuong tac thuc t&. Nghién ctu tap trung mo ta vong
13p phan hoi thoi gian thuc duoc ho tro bdi Al, thay vi so sanh hiéu qua su pham.

Quy trinh c6t 16i bao gom:

- Tuong tic & ghi log tirc thi: Sinh vién thuc hién bai tap trén Tutor AL; moi hanh dong
va phan hoi Al dugce ghi log JSON chi tiét ngay lap ttc.

- Phan hoi Al thich iing: Dua trén log va ngit canh, Al cung cap huéng dan theo budc
(scaffolded guidance) va danh gia ttc thi cho sinh vién.

- Phdn tich & tong hop tu dong: Al dinh ky phan tich dit liéu log tich ldy, trich xuat cac
chi s6 hoc tap (tién do, kho khan, 16i sai) ctia ca nhan va 16p.

- Tao bdo cdo tém tit (Summary): Két qua phan tich duoc Al tu dong téng hop thanh bao
cdo cho sinh vién (tu danh gid) va giang vién (t6ng quan 16p, sinh vién can cha ).

- Hoan thién vong ldp: Béo cdo tom tit cho phép sinh vién tu diéu chinh va gidng vién
can thiép su pham kip thoi, khép kin chu trinh phan hoi.

Khac biét voi cac LLM thong thuong hoat dong nhu cong cu hoi dap doc lap, Tutor Al
1a moét hé thong tich hop, chu dong thu thap, phan tich dit liéu hoc tap thoi gian thuc va tu
dong hoa viéc tao thong tin phan hdi c6 cau tric cho ca nguoi hoc 1an nguoi day. Quy trinh
khép kin Sinh vién < Tutor Al (Log & Phén tich) — Giang vién nay tao diéu kién theo doi
va ho tro lién tuc, hiéu qua hon trong 16p hoc dong,.
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Quy trinh thu thdp va luu trit dir liéu

Dt liéu duoc thu thap tu dong trong sudt qua trinh hoc ctia ngudi hoc, ddm bao tinh
lién tuc va khong xam pham, bao gom céc thong tin sau:

- Md nguon guri Ién: Ghi lai cac bai tap thuc hanh cda sinh vién, bao gdm ma nguén lap
trinh hodc noi dung nhéap liéu.

- Thoi gian thao tdc: Ghi nhan thoi gian nguoi hoc danh cho mdi budc bai tap, cung cap
dit liéu dinh lugng dé phan tich hiéu qua hoc tap va muac do kho khan cua ting giai doan
giai quyét van dé.

- Phan hoi tir AL: Luu trit phan hoi tor Gemini API sau mdi budc, bao gdbm goi y sta 10i,
giai thich khai niém, va danh gia tién do, phan anh co ché ho tro thich ting cta hé thong.

- Két qud bién dich: Ghi lai két qua bién dich ma ngudn, bao gdm 16i bién dich (néu co)
va két qua thuc thi chuong trinh.

Tat ca dir liéu nay duoc luu trir trong cac tép log.json va dong bo 1én co so di liéu
online, ddm béo tinh lién tuc, bdo mat va hd tro phan tich di liéu hoc tap linh hoat.

K&t qua va phan tich

Phan nay trinh bay cach hé thong Tutor Al phan tich dit liéu tuong tac ctia ngudi hoc
va minh hoa quy trinh tao phan hoéi tu dong, von 1a c6t 16i cua vong 1&p hd trg hoc tap.

Tiéu chi Phan tich di liéu Log
Dé thuc hién viéc phan tich dit liéu log va tao phan hdi tom tat tu dong, hé thong Tutor

Al dya trén cac tiéu chi dinh lugng va dinh tinh sau, vén thuong dugc st dung trong céc hé
thong huéng dan hoc tap thong minh (Heffernan & Heffernan, 2014; Aleven et al., 2006):

- Kha ning hoan thanh bai hoc theo ting budc: Al theo doi trang théai hoan thanh
(completed/in_progress) ctia timng budc nhé trong bai tap dé danh gia mtc do tuan tha 1o
trinh hoc tap dugce thiét ké.

- S0'lugng tro Qitip yéu cau tir AL: Hé thong dém s6 14n sinh vién nhan nat “Huong dan
toi” (thuong di kém giam diém score) dé dinh lugng muc do phu thudc vao su tro gitp,
qua do nhan dién cac budc hodc bai tap gay khoé khan.

- Thoi gian thyc hign: Thoi gian (tinh toan tir timestamp) danh cho méi budc hodc bai
tap duoc phan tich dé udc tinh nang sudt hoc tap va xac dinh cac giai doan sinh vién c6 thé
bi tic nghén.

- Kha nang tu khdic phuc 16i: AT phan tich chubi céc lan nop bai sai trude khi dat duoc
trang thai completed, két hop véi viéc c6 yéu cau tro gitp hay khong, dé danh gia kha nang
sinh vién tu nhan dién va sta 16i (debugging).
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Céc tiéu chi nay cho phép Al dinh luong héa qua trinh hoc tap, xac dinh mtc do tu
luc, nhan dién cac diém kho khin cu thé (bai tap, khai niém) va theo dai sy tién bo cua ting
ngudi hoc qua log files. Dt liéu thu thap va phan tich theo céc tiéu chi nay la co s& dé he
thong tu dong tao ra cac bdo cdo tém tat (summary) hitu ich, phuc vu cho vong 1dp phan hdi.

Phan tich twong téic thyc t& giita nguwoi hoc va hé thong Al trong qud trinh gidi bai tdp kij
thudt lgp trinh

Dit liéu log ghi lai chi tiét timg budc tuong tac gitra sinh vién va Al la co s cho moi
phén tich va phéan hoi tiép theo. Bang 1 cung cap moét vi du minh hoa trich doan log tir bai
tap “hello world”. Log nay ghi lai thoi gian (timestamp), vai tro (user/ Al Tutor), ndi dung
tuong tac (parts), va trang théi hoc tap (score, exercise_status). N6 cho thdy rd qua trinh
sinh vién ndp bai lam c¢6 16i (vi du: 16i ct phap stdio.n, thiéu return 0;, 16i chinh ta “hello
word”), yéu cau trg gitp (lam gidm score), nhan phan hdi huéng dan hodc stra 16i tir Al,
va ldp lai qua trinh nay cho dén khi bai tap duoc hoan thanh (completed). Viéc phan tich
chudi tuong tac nay cho phép Al hiéu rd cac kho khan cu thé va qua trinh hoc tap cta timg

sinh vién.
Bang 1. Log mo ta qua trinh tuong tac nguoi hoc va Tutor Al
Th 01 V i ~ ?
] i ;Tl Noi dung tuong tac Ghi cha (Huéng dan/Nop bai/Piém)
glan tro
21-03-25 User Yéu cau ho trg (1an 1) Al Tutor huéng dan. Diém giam tur 10
01:25:13 vé thu vién stdio.h xudéng 9
21-03-25 Yéu cau ho trg (1an 2) . .
. i AIT nhac lai. Biém gia &
01:27:56 User vé thu vién stdio.h utor nhdc lai. Biem gitt nguyén (9)
21-03-25 User Yéu cau ho trg (1an 3) Al Tutor giai thich vai trd main() va
01:28:00 vé ham main() return 0. Diém gidm con 8
22-03-25 User Yéu cau ho trg (1an 4) Al Tutor nhéc lai bu6c dau tién. Diém
15:05:38 tiép tuc vé stdio.h gitt nguyén (8)
22-03-25 User Nop bai (1an 1): #include Al Tutor phat hién 16i ca phap (sai
15:13:44 <stdio.n> chinh ta stdio.n)
22-03-25 User Nop bai (lan 2): Stra Al xac nhan stra dung. Huéng dan tiép
15:17:39 thanh #include <stdio.h> vé thiéu return 0;
22-03-25 User Nop bai (1an 3): Al xac nhan, huong dan ti€p
15:19:22 Thém return 0; vé st dung printf()
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Thoi Vai . .
e a Noi dung tuong tic Ghi cha (Hu6ng din/Nop bai/Piém)
glan tro
22-03-25 User Yéu c4u hd trg (1an 5) Al Tutor huéng dan ca phap printf().
15:21:38 vé printf() Diém giam con 8
22-03-25 U Nop bai (lan 4): Al x&c nhén chuong trinh hoan chinh.
ser . N
15:24:18 Gomprintf(“helloworld”); | Tuy nhién, trang thai van in_progress
03-04-25 U Nop bai (lan 5): Al phét hién 16i chinh ta
ser
16:23:58 printf(“hello word”); (“hello word”)
03-04-25 Nop bai (lan 6): Sta dung ,
U Al xac nhén bai hoan chinh
16:24:20 et thanh “hello world” xac Thah bat Roah il
03-04-25 | Al Thong bao hoan thanh | Trang thai bai chuyén sang completed.
16:24:22 | Tutor bai hoc chinh xac Piém: 10/10

Phin tich log thong ké

Tur viéc phan tich dit liéu log thd nhu trén theo cac tiéu chi da dinh (hoan thanh,

trg gitp, thoi gian, 16i sai), hé théng Al tu dong téng hop va tao ra cac bdo céo tom tat

(summary) cho céc d6i tuong khac nhau. Duéi day 1a céc vi du minh hoa vé béo cédo duoc

tao ra dua trén phan tich log ctia sinh vién A sau Budi 5.

Tutor Al giti thong ké theo budi dén cho sinh vién

Béo céo nay duoc ca nhan hoa, cung cdp phan héi truc tiép vé tién do va diém can cai

thién cta sinh vién. Summary nay gitp SV A nhanh chéng nam bt két qua hoc tap ctia

minh trong budi hoc, xac dinh cu thé cac bai tap gap kho khan (5.11, 5.12) dya trén s6 1an

trg gitip va diém s6 duoc ghi lai trong log. N6 ciing chi ra 16i sai phd bién va dua ra goi y

hanh dong cu thé, huéng dan sinh vién tu 6n tap.

Bang 2. Tutor Al gtri thong ké theo budi dén cho sinh vién

Muc Noi dung
BAO CAO 5 - SV: Nguyén Anh Tuin
TOM TAT BUOI e
Tién do Hoan thanh 11/12 bai (Dat). Diém trung binh: 8,2 /10
* Bai 5.11 (do... while): 4 1an tro gitp (6/10) - Can xem lai diéu
Can cha y kién dimg.* Bai 5.12 (diéu khién dong co): Nhiéu kho khan
(2/10) - Xem lai logic phtc tap.
Lo6i thuong giap Sai diéu kién dung trong do... while, logic xtt ly phuc tap.
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Tutor Al gui théng ké theo budi hoc cho gidng vién

Béo céo nay cung cap cai nhin téng quan vé 16p hoc, gitp gidng vién xac dinh cac van
dé chung va nhiing sinh vién can hd trg thém. Summary nay tong hop dit liéu tir nhiéu
log files (trong vi du 1a 20 SV), cho gidng vién biét buc tranh chung cta 16p (tién do, muc
do kho trung binh). Quan trong hon, n6 chi ra cac diém néng (bai tap kho nhat, 18i sai pho
bién) va ca nhan cAn quan tdm (nhu SV A véi Bai 5.11, 5.12), cung cap co s6 dit lieu dé giang
vién can thiép su pham kip thoi va hiéu qua.

Viéc ty dong hoa qua trinh tir phan tich log chi tiét dén tao bao cao tom tit cho ca sinh
vién va giang vién la diém cét 16i, giap Tutor Al hoan thién vong 1dp phan héi Tuong tac
— Log — Phan tich — Summary — Phan hdi, tao diéu kién cho viéc hd trg hoc tdp cd nhan
héa va quan 1y 16p hoc hiéu qua.

Bang 3. Tutor Al gtri thong ké theo budi hoc cho sinh vién

Muc Noi dung
TONG KET
2 Lop KTLT (20 SV
BUOI 5 P @05V)
Théng ké chung Hoan thanh trung b'il,lh 95%. chp bé}i. TB 1,6 lan/bai.
Tro gitp TB 0.5 lan/bai.
Bai kho nhat Bai 5.12 (Dié}{ khién dong C(.I): TB 4,1 1511 tro gitp/sai.
Bai 5.11 (do... while): TB 2,5 lan.
L6i phé bién Logic phuc tap (Bai 5.12); diéu kién diumg do... while (Bai 5.11).
SV cén chi § Nguyén Anh Tuan (Bai 5.11, 5.12)

Nguyén Anh Ta (Hoan thanh chim Bai 5.9, 5.10)

Tutor Al guii thong ké toan khoa hoc dén giang vién

Téng hop dit lieu phan tich log qua toan bd khoa hoc cho phép hé thong tao ra cac bao
cdo tong két chi tiét hon. Bang 4 la mot vi du minh hoa cho loai béo céo téng két toan khoa
nay. N6 khong chi don thuan la danh gia két qua hoc tap cudi cing, ma quan trong hon,
n6 la san phadm phan tich dit liéu gitp gidng vién xac dinh diém manh, diém yéu chung
cua l6p qua ting chu dé (vi du: ty 1é hoan thanh cao & céc chta dé co ban nhung thap hon &
“Mang va struct”, cu thé 1a kj ndng “truyén mang vao ham” chi dat 85,7%). Thong tin chi
ti€t nay 1a co sd quan trong giup giang vién hoan thién phuong phép giang day, diéu chinh
ndi dung, va tap trung vao nhing phan sinh vién con yéu, tir d6 tao ra mot 16 trinh khong
ngimg cai tién chat lugng day hoc qua ting hoc ky.
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Bang 4. Log danh gia toan bo khéa hoc

Sobai | Tyle
Budi Chu dé hoan hoan Nhan xét tong quat
thanh | thanh

N&m vitng ct phap printf, chudi thoat,

1 Ha intf 4/4 100% .
am prm / va dinh dang xuat co ban.
Thanh thao thao tac véi bién, con tro,
2 Bién va toan ta 16/16 100% va cédc loai todn tu, ddc biét la trong ngt
canh lap trinh nhang.
3 So dé gAiéi ’fl?uét 5/5 100% St dungvth,anlr th?O scaf\f, gAetchar, va
& nhap liéu xt ly bo dém nhap liéu.
A Cau tr.lelc diéu 4/4 100% Van dung lir}h }}oat if—ilse ViSWi.tACh-
kién case trong cac tinh hudng dieu kién.
Céfu triic vong Huié’u sau Vé\.l ap dung .hiéu\qu/é cé~c V(\)r}g
5 12/12 100% ldp for, while, do-while va cac ky thuéat

1a
P nhu break, continue.

Thanh thao xay d a st dung ham,
6 | Xaydungham | 8/8 | 100% anh Thao xdy cung va st aung hdrm
bao gdm dé quy va truyén tham chiéu.

H N th\ h d A’b\ . t/\ A 2 ; A
7 Mang va struct 6/7 85,7% oan thanh €a so bal fap ve thang, can

b6 sung k§ nang truyén mang vao ham.

Két luan va huéng phat trién
Két lugn

Nghién ctru nay da gidi thiéu Tutor Al mot hé thong hoc tap thong minh tng dung
mo hinh ng6n ngtt 16n (LLM) dé cung cap phan hdi thich ting theo timg budc va thiét lap
mot quy trinh phan hoéi dya trén dit liéu thoi gian thyc. Kién trac hé théng cho phép phan
rd bai tap, ghi log chi tiét tuong tac va tu dong phan tich da liéu dé tao thong tin ho tro.

Trong tam chinh ctia nghién ctru 1a mo ta va minh hoa vong ldp phan héi khép kin
Sinh vién <> Tutor Al (Log & Phan tich) — Giang vién. Qua trién khai v6i 20 sinh vién va
phan tich dit liéu log, chting to6i da minh hoa cach Al c6 thé :

- Cung cép ho trg ttc thi, theo ngtr canh cho sinh vién.

- Tu dong thu thap va phéan tich dit liéu tuong tac chi tiét.
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- Tao ra cac bdo cdo tom tat (summary) httu ich, cd nhan héa cho sinh vién va tong hop
cho gidng vién, chi ra tién do, kho khin va 16i sai pho bién.

Quy trinh nay cho thay tiém ning tng dung Al nhu mot thanh phan tich cyc trong
viéc thu thap, xt ly thong tin va hd tro ca nguoi hoc 1an ngudi day, ddc biét hitu ich cho
16p hoc dong. Mic du nghién ctru con han ché do thiéu so sanh voi nhom déi chang, két
qua phan tich log va quy trinh trinh bay da cho thdy tinh kha thi va tiém ndng ctia phuong
phép. Kién trtc Tutor Al cling c6 kha ndng tong quat héa cho cac mon hoc khac.

Huéng phit trién
Dé nang cao hon nita kha ndng ctia Tutor Al, cac huéng phat trién tuong lai bao gém:

- Tich hop phan logi tu duy (Bloom’s Taxonomy): Nang cap phan tich ctia Al dé nhan dién
mtc do tu duy, tao phan hdi sau sac hon vé cap do nhan thic va tu duy phan bién.

- Phan tich hanh vi hoc tdp nang cao: St dung thuat todn learning analytics tinh vi hon
dé nhan dién sém dau hiéu khoé khan hogc chién luge hoc tap, nham ca nhan héa hon nita
goi ¥ va canh bao.

- Tinh chinh va ddnh gid bdo cdo tém tit: Thu thap phan hdi tir ngudi ding (sinh vién,
giang vién) dé cai thién thuat toan tong hop thong tin va thiét ké nghién ctru danh gia tac
dong thuc t€ cia bao cdo dén viéc hoc va day.

- M6 rng da linh vyc: Thir nghiém va diéu chinh hé thong cho cdc mon hoc khéc (toén,
viét luan...) dé kiém chtmg kha ning tong quat hoa.

Toém lai, Tutor Al trinh bay mot phuong phap ti€p can dua trén Al dé xdy dung vong
1ap phéan hoi hoc tap dong va giau thong tin. Nhiing cai tién trong tuong lai sé tap trung
vao viéc lam sau sac hon kha ning phan tich va nang cao gia tri thong tin phan hdi, gép
phan vao sy phat trién cta cac hé théng gido duc thong minh va ca nhan héa.
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