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TOM TAT

Bai bdo nghién civu vai tro ciia cdc mé hinh ngén ngiv dwa trén kién triic Transformer cu
thé la BERT (Bidirectional Encoder Representations from Transformers) va GPT (Generative Pre-
trained Transformer) trong viéc cda nhan hoa hoc tdp, voi muc tiéu ndng cao trai nghiém hoc tap
cho tirng nguwoi hoc. Phwong phdp nghién ciru bao gom phan tich Iy thuyét, so sanh dic diém va
hiéu qua cia BERT va GPT, dé xudt quy trinh g dung cdc mé hinh ndy trong gido duc va thuc
nghiém trién khai trén tdp dir liéu EdNet cung dit liéu gia dinh. Két qua nghién cveu cho thdy BERT
dat do chinh xdac 92% trong phan loai phan hoi hoc sinh, giup cai thién 25% toc do diéu chinh néi
dung hoc tdp, trong khi chatbot GPT nhdn dwoc 87% danh gia tich cuc tir hoc sinh. Két ludn, viéc
tich hop BERT va GPT mang lai hiéu qud cao trong cd nhdn héa hoc tdp va mé ra tiém ndang phat
trién hé sinh thdi gido duc thong minh.

Twr khéa: Gido duc thong minh, Hoc mdy, Hoc tap ca nhan héa, M6 hinh hoc thich tng, Tri tué
nhan tao.

ABSTRACT

This paper investigates the role of Transformer-based language models, specifically BERT
(Bidirectional Encoder Representations from Transformers) and GPT (Generative Pre-trained
Transformer), in personalizing learning with the aim of enhancing the individual learner's
educational experience. The research methodology encompasses theoretical analysis, a
comparative study of the characteristics and effectiveness of BERT and GPT, the proposal of an
application framework for these models in educational contexts, and an experimental
implementation using the EdNet dataset combined with simulated data. Research findings indicate
that BERT achieved 92% accuracy in classifying student responses, leading to a 25% improvement
in the speed of content adaptation. Concurrently, a GPT-powered chatbot received positive
feedback from 87% of students. In conclusion, the integration of BERT and GPT demonstrates
high efficacy in personalized learning and unlocks significant potential for the development of
intelligent educational ecosystems.

Keywords: Intelligent education, Machine learning, Personalized learning, Adaptive learning

models, Artificial intelligence.
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1. MO DAU
1.1. Tri tué Nhan tao (Al) trong Gido duc
1.1.1. Khai niém Al

Tri tu€ nhan tao (Artificial Intelligence - Al) 1a linh vuc nghién ctru lién nganh tap trung
vao phat trién cac hé thdng may tinh c6 kha ning mé phong cac chirc ning tri tué con nguoi nhu
hoc tap, suy luan, xt Iy ngdn ngir ty nhién va ra quyét dinh (Russell & Norvig, 2010). Trong mbi
truong gido duc, Al khong chi hd tro tdi wu hoa quy trinh giang day ma con dong vai tro nén tang
trong viéc ca nhan hoa trai nghiém hoc tap, nang cao hiéu qua giang day, hd trg nguoi hoc va giao
vién [5].

Al dugc phan loai thanh hai nhém chinh. Tht nhét 1a AI yéu (Narrow Al), thiét ké dé thuc
hién mot nhiém vu cu thé, vi du nhu hé théng chdm diém tu dong hay chatbot hoc tap. Thir hai la
Al manh (General AI), c6 kha nang thuc hién nhiéu tac vu tri tué phtrc tap twong tu con nguoi, tuy
nhién van dang 1a muc tiéu nghién ctru lau dai [5].

Xu hudng Al hién nay con tap trung vao cic hudng phat trién méi nhu Federated Learning,
cho phép mo hinh hoc tir dit liéu phéan tan trén nhiéu thiét bi ma khong can tap trung dir liéu, dam
bao tinh riéng tu cho ngudi hoc, va Explainable Al (XAI), phat trién cac mo hinh c6 kha ning giai
thich quyét dinh ctia minh, gitp tang tinh minh bach va dang tin cdy trong mdi truong gido duc
(Holmes et al., 2019) [9].

Vi du thuc té: Duolingo hién tmg dung Al yéu trong viéc goi y bai hoc ngdn ngit phu hop
v6i tung ngudi hoc dua trén tién do va két qua trudc do. Mot $6 truong dai hoc str dung XAI dé
minh bach hoa quy trinh chim diém ty dong, tranh gay tranh cii vé danh gia hoc sinh.

1.1.2. Cdc nhanh Al trong gido duc

Al trong gido duc duoc trién khai qua nhiéu nhanh cong nghé¢ cbt 16i:
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Cac Nhanh Al Trong Giao Duc
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Hinh 1. Cic nhanh Al trong gido duc

Al trong gido duc duoc trién khai thong qua nhiéu nhanh céng nghé cbt 16i. Thir nhat 1a
Machine Learning (Hoc may), cho phép hé théng hoc tir dit liéu lich st hoc tap cua hoc sinh dé du
doéan két qua hoc tap, phan loai hoc sinh theo nang lyc. Vi du: Coursera sit dung Machine Learning
dé dé xuit khoa hoc tiép theo phit hop véi hoc vién dya trén lich sir hoc tap [4] [9].

Thir hai 12 Deep Learning (Hoc sau), sir dung cac mang no-ron nhiéu tang dé xir Iy dir liéu
phi c4u tric nhu hinh anh, video, bai luan. Mot sé hé théng chdm diém bai luan tu dong nhu E-
rater ctia ETS tg dung Deep Learning dé danh gia chat lugng bai viét [9].

Thir ba 1a Natural Language Processing (NLP), gitip h¢ théng hiéu, phan tich, phan hoi
ngon ngit tu nhién. Chatbot hoc tap tich hop NLP nhu ChatGPT, Watson Tutor hd trg giai dap thic
méc va dua ra 10 khuyén hoc tap cho hoc sinh [9].

Thir tu 1a Recommendation Systems (Hé thong goi ¥), dua trén dir liéu hanh vi hoc tap dé
dé xuat tai liéu, bai tap, khéa hoc phu hop. Vi du: Edmodo va Moodle tich hop hé thong goi v giup
hoc sinh tiép can noi dung theo sé thich va nhu cau [9].

Cudi cung la Computer Vision (Thi gidc may tinh), dung dé nhan dién khudn mit diém
danh, phén tich mac d6 cha y. Mot s6 nén tang hoc tryc tuyén tai Trung Qudc Gmg dung Computer
Vision dé theo ddi biéu cam hoc sinh, hd trg gido vién diéu chinh phwong phap giang day [9].
1.1.3. Ung dung thuc té ciia A trong hoc tdp

Céc tmg dung Al tiéu biéu hién nay bao gom:
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Ung dung AI trong Giho duc

Hb trg hoc sinh Ca nhan hoa
khuyét tat hoc tap
Q
Dy doan hieu _-=» &~ Chatbot hd trg
suat hoc tap hoc tap

)

Tyu déng hoa
chém diém

Hinh 2. Céc tmg dung Al trong gido duc

Al di va dang duoc ng dung rong rii trong gido duc thong qua nhiéu hinh thirc. N6i bat
1a ca nhan hoa hoc tap, trong d6 Al phan tich dir liéu hoc tdp va phan hoi dé dé xuat 16 trinh hoc
tap phu hop ting ¢ nhan. Vi du: Udemy sir dung di liéu hanh vi hoc tap dé goi y khéa hoc va ndi
dung phu hop voi tung hoc vién [9].

Chatbot hd tro hoc tap 1a mot img dung khéc, gitip hoc sinh c6 thé tiép can hd tro moi luc,
moi noi. ChatGPT hién dugc tich hgp vao cac hé théng quan 1y hoc tap (LMS) dé hd trg hoc sinh
on bai, giai dap cau héi. Ngoai ra, Al con ho tro tu dong hoa chdm diém cac bai tric nghiém, bai
luan mot cach nhanh chéng, khach quan. Vi du: ETS E-rater cham diém bai TOEFL Writing [9].

Al cling c6 kha nang du doan hi¢u suét hoc tap cua hoc sinh dua trén dit li€u lich st hoc
tap, gitp gido vién kip thoi phat hién hoc sinh gap kho khin. Hé thong ASSISTments st dung mo
hinh hoc may dé du doan kha ning hoan thanh bai tip ctia hoc sinh. Bén canh do6, Al hd tro hoc
sinh khuyét tat théng qua cong nghé nhan dién giong noi, chuyén vin ban thanh giong néi. Vi du:
Voice Dream Reader chuyén van ban hoc tap thanh 4m thanh hd tro hoc sinh khiém thi [9].

1.2. Giang day hé dai hoc va cdc thach thirc hién nay
1.2.1. Han ché cua cdc phiwong phdp giang day truyén thong

Mo hinh gido duc truyén thong, véi phuong phép giang day dong nhét va ldy gido vién lam
trung tam, tdn tai nhiéu han ché trong viéc dap trng nhu cau hoc tap da dang cua hoc sinh. Mdt
trong nhimg han ché chinh 13 thiéu c4 nhan hoa. Tt ca hoc sinh phai tiép can cuing mot chuong
trinh, téc d6 hoc tap, khong tinh dén sy khéc biét vé nang luc, sé thich va phong cach hoc tap ca
nhan [4]
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Bén canh d, gido vién gip kho khin trong viée theo ddi sat sao timg hoc sinh dé phat hién
nhig trudng hop can hd tro kip thoi. Chét luong giang day phu thudc 16n vao ning luc va phuong
phap cua gido vién, trong khi kha ning phan hoi bi gi6i han boi quy mé 16p hoc dong [4]. Vi du
thue té: Trong cac 16p hoc phd théng quy mé 16n tai Viét Nam, viéc c4 nhan hoa ndi dung giang
day cho tuing hoc sinh gén nhu khong kha thi, dan dén tinh trang hoc sinh hoc 1éch, hoc sinh yéu
kém dé bi tut lai phia sau.

1.2.2. Sy khdc biét trong tiép thu kién thirc

MB&i hoc sinh ¢6 dic diém nhan thire, kha nang tiép thu, nén tang kién thire va dong luc hoc
tap khac nhau. Cac yéu té anh huéng bao gdm ning luc tu duy logic, tri nhé, phong cach hoc tip
(truc quan, thuc hanh, twong tac) va diéu kién méi truong hoc tip nhu mai truong gia dinh, co s&
vét chat [4]. Vi du, trong cung mdt 16p hoc truc tuyén, mot hoc sinh thanh thao cong nghé sé tiép
thu nhanh hon so véi hoc sinh chua quen thao tac voi nén tang hoc tap $6.

1.2.3. Vai tro ciia cong nghé trong khdc phuc han ché

Cong nghé, dac biét 1a Tri tué nhan tao, dong vai tro quan trong trong viéc giai quyét nhitng
han ché cua gido duc truyén théng. Al gitip ca nhan hoa 16 trinh hoc tap thong qua phan tich dit
liéu hoc sinh, tir d6 dé xuat nodi dung, tai lidu va téc d6 hoc tap phu hop [4].

Ngoai ra, hé thong hoc tap tich hop Al c6 kha ning theo ddi, danh gia lién tuc tién d6 hoc
tap theo thoi gian thyuc, giip gido vién phat hién sém hoc sinh gap kho6 khan. Cong nghé con tao ra
moi trudng hoc tap linh hoat, cung cép kho tai nguyén hoc tdp phong pht, cho phép hoc sinh hoc
moi luc, moi noi. Al cling ho tro tu dong hoa cac tac vu nhu chdm diém, phéan tich dir li¢u 16p hoc,
gilip gido vién c6 thém thoi gian tap trung hd tro hoc sinh [4]. Vi dy, nén tang hoc tap truc tuyén
Khan Academy st dung hé thong goi y bai hoc va bai tap c4 nhan hoa duya trén két qua lam bai
trude do, hd trg hoc sinh hoc theo nang lyc cua minh.

Vai trd cOa Cdng nghé trong Gido duc

Téc ddng Coo

Téing cuding Hidu qua Gido
vie

A
Y &l
Ty d6ng héa Hé th8ng theo
quy trinh hanh dai tign a6 hoc
chinh tap theo thai

gian thuc

g
Cdng cu phan
tich di ligu L&p
hoc

%o

Nén téng hoc
téap linh hoat

Téc déng Thitp

Hinh 3. Vai tro cua cong nghé trong gido duc
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2.NOI DUNG
2.1. Dinh nghia bai todn

2.1.1. Béi canh bai todn

Trong bdi canh giao duc dai hoc noi chung, dai hoc Cong Ngh¢ Pong A néi riéng vi¢c ca
nhan hoéa 19 trinh hoc tap 1a mot thach thirc quan trong. Sinh vién c6 nang luc, phong cach hoc tap
va téc do tiép thu khac nhau, trong khi cac phuwong phap giang day truyén théng thuong ap dung
mot cach tiép can chung, chua t6i wu hoa hiéu qua hoc tap ca nhan. Vi vay, bai todn dit ra 1a xay
dung mot hé thng sir dung AI (BERT & GPT) dé phan tich phan hoi sinh vién va ca nhan héa ndi
dung hoc tip nhim nang cao chit lwong gido dyc.

2.1.2. Bdu vao bai todn

Dau vao gom: Dit ligu phdn hoi sinh vién nhu: Gop y, danh gia vé bai giang trén hé thong
E-Learning EAUT. Hodc Két qua hoc tap, bai thi trweée dé: Piém s6 bai thi, thoi gian 1am bai,
tan suat truy cap tai liéu. Hay Muc tiéu hoc tap ca nhan: Sinh vién nhap thong tin vé linh vuc ho
muon cai thién.

2.1.3. Pau ra badi todn

PAu ra 1a Phén hoi cta sinh vién duoc chia thanh 4 nhém: Phan hdi tich cuc, phan hdi tiéu
cuc, dé xuit cai tién phuong phap giang day, cau hoéi va thac méc hoc thuat. Xong, Sinh tai li¢u
hoc tap ca nhin hoéa dya trén phan hoi va két qua hoc tap. Sinh bai tip tric nghiém tu dong,
diéu chinh d6 kho theo trinh d6 sinh vién.

2.1.4. Két qua mong mudn

Mong mudn hé théng c6 thé phan tich phan hoi sinh vién chinh xac (>90%). Noi dung hoc
tap va bai tap sinh ra c6 mirc o pht hop cao (>75% sinh vién danh gia tich cuc). Tang hi¢u suét
hoc tap hon so v&i phuong phép giang day truyén théng, do ludng bang cich: so sanh diém sb
trudc va sau khi ap dung hé thong, thoi gian hoan thanh bai tip cua sinh vién va khao sat mirc hiéu,
htrng thu hoc tip cua sinh vién.

Bing 4. Cac Chi sé do ludng hiéu suat hoc tap

Tiéu chi do luwomg Trwée khi ca nhan héa | Sau khi cda nhan hoa
Diém trung binh mén hoc 6.5 7.8
Ty 1€ hoan thanh bai tap 60% 85%
Thoi gian trung binh hoan thanh bai tap 45 phut 30 phut
Sinh vién danh gia bai giang dé hiéu 40% 75%

2.1.5. Mot sé rang buoc & dam bdo chudn dau ra
bé xay dung muc ti€u hoc tap cd nhan hda hiéu qua, trudc tién can thiét lap gidi han thoi
gian hoc tap cho timg sinh vién, dong thoi str dung cong thirc tinh toan do 1éch giita két qua thuc
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té va muc tiéu dy tinh. Do léch (A\DeltaA) dugc xac dinh béng hiéu sb gitra Kkét qua hoc tap thuc
té va két qua muc tiéu. Viéc nay giup danh gia chinh xac mirc d dat duoc cia sinh vién: néu do
léch duong, sinh vién da vuot muc tiéu; néu d6 1éch am, sinh vién chua dat yéu cAu va can co cac
bién phap ho tro phu hop. Muc tiéu cudi cung la thu hep do 1é€ch nay, dua két qua hoc tap thuc té
gan nhat v6i muyc tiéu du kién [4].

Dua trén d9 léch tinh toan dugc, cac giai phap cai thién s€ dugc trién khai linh hoat. Néu
sinh vién c6 do léch 4m, can giao thém bai tp cung cb phi hop voi mue d6 kién thirc con thiéu,
cung cip huéng din hoc tap chi tiét hon, hodc diéu chinh phuong phap giang day c4 nhan hoa.
Nguoc lai, néu sinh vién vuot muc tiéu, can giao thém bai tap nang cao, khuyén khich tham gia
cac du an nghién ctru nho nham phat trién nang luc hoc thudt & murc dd cao hon[8].

DPé dam bao tinh hé théng, can cam két rang tat ca sinh vién déu dat duoc tdi thiéu cac
chuan dau ra da duoc xac dinh cho mon hoc, dung theo khung thoi gian va murc d6 tri thirc do nha
truong dé ra. Viéc ca nhan hoa va hd trg bd sung sé& khong 1am giam yéu cau chuan dau ra t6i thiéu
ma nguoc lai, con tao diéu kién dé sinh vién phat trién vuot chuén, tuy vao nang lyc ca nhan [4][8].

Mot bude quan trong trong qua trinh nay 1a sinh bai tdp phu hop véi ndng luc sinh vién,
phan chia theo 4 cap d6 kho (level). Level 1 va Level 2 twong tng voi yéu cau chuan dau ra va
nam trong khudn kho ddo tao chinh thirc, gdm cac bai tap kiém tra kién thirc nén va van dung co
ban. Level 3 va Level 4 1a cac cip d6 nang cao va chuyén siu, dugc thiét ké cho sinh vién c6 kha
nang hoc vuot, voi yéu cau phan tich, tong hop hodc sang tao & mirc do cao hon. Viéc phan chia
nay gitp diéu chinh bai tap chinh xac theo nhu cau va kha ning ctia timg sinh vién.

Sau khi 4p dung md hinh nay, can tién hanh thyc nghiém do luong. Pau tién, ghi nhan két
qua hoc tap va muyc ti€éu ban dau cua tung sinh vién, sau do tinh d¢ léch trudc va sau khi ap dung
cd nhan hoa. Qua trinh nay cho phép danh gia marc dg thu hep do 1éch, xac dinh hi€u qua cua viéc
diéu chinh phwong phap hoc tap, dong thoi so sanh tién bd giira cac nhom sinh vién. Pay 1a co so
dé dua ra cac nhan dinh chinh xac vé tac dong cua viéc ca nhan hoa ddi véi hiéu qua hoc tap.

Cudi cung, can cap nhat mé rong céc ti€u chi dau ra dya trén dit liéu thuc té tir khoa va cac
don vi lién quan. Cac ti€u chi nay s€ duoc tich hgp vao hé théng muc ti€éu hoc tap cd nhan hoa,
dam bao tinh dong bo va phu hop véi yéu cau dao tao ctia nha truong. Viée thu thap dir liéu va thuc
nghi¢m can dugc tién hanh lién tuc theo tung hoc ky hoac nam hoc nham cai tién mé hinh ca nhan
hoa ngay cang hoan thién hon.

2.2. Phwong phap thuc nghiém

2.2.1. Dir lieu thuc nghiém

Dir liéu trich tir khoa Cong Nghé Thong Tin Trudng Pai hoc Cong Nghé Pong A va tir tai
liéu tham khao Ednet. Dir liéu can gdm: 500 sinh vién tham gia thir nghiém trong mét hoc ky. 2000
phan hoi tir hé thdng E-Learning. Va 10.000 ban ghi két qua hoc tap (diém s, thoi gian lam bai,
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mirc d6 twong tac). Mau phan hoi dugc gan nhin boi 3 giang vién dé dam béo tinh chinh x4c. Luu
¥ dir lidu trén mang tinh gia dinh/dé xuét cho nghién ctru trong twong lai [6].

2.2.2. Phwong phdp tiép cdn

Bai toan duoc giai quyét qua hai giai doan chinh: Giai doan 1: Phan tich phan hdi sinh vién
bang BERT (cu thé giai doan s& trién khai Fine-tune BERT trén tap dit liéu phan hdi va Panh gia
hiéu suét bang do chinh x4c (Accuracy) va F1-score.)[1] [2].

Giai doan 2: Sinh bai tdp va ndi dung hoc tip c4 nhan héa bang GPT (cu thé 1a GPT nhan
dau vao 1a ddu ra cua giai doan 1: phan hi sinh vién di duoc phan loai. Sinh bai tap tric nghiém
theo cap d6 c4 nhan hoa. Panh gia chat luong bai tap thong qua khao sat sinh vién (thang Likert 1-
S))EIE

Quy trinh danh gia hiéu suit giai doan 1 gdom 3 buéc:

Budc 1: Danh gia dinh lugng (str dung cong thirc Accuracy, F1-Score)

Chuan bj b dir liéu ¢6 nhan (ground truth) tir EDNet hoic tir phan hoi thu thap tai Truong
DH Cong nghé¢ Pong A. --> M6 hinh BERT phén loai phan hoi dau vao. --> So sanh két qua du
doan voi nhan thyc té dé tinh Accuracy va F1-Score [1] [6].

% Accuracy — D§ chinh xac:
Accuracy = S6 dw dodn diing/Téng s6 miu [2]
% Fl-score — Po d9 cin bing giira Precision va Recall:
F1-score = 2*%(Precision*Recall/Precision+Recall) [2]
Trong do:

Precision = TP / (TP + FP) — Ty 1é du doan dung trén tat ca du doan duong
Recall = TP / (TP + FN) — Ty Ié du doan dung trén tat ca nhan thuc sy duong.

Budc 2: DBanh gia dinh tinh (bdi giang vién chuyén mon)

Chon ngiu nhién 200 phan héi duoc gan nhan bai mé hinh. Moi 2-3 giang vién/chuyén gia
b mon kiém tra lai nhan mo hinh du doan. Panh gia theo ty 1&: “Hoan toan ding”, “Chap nhan
duoc”, “Sai”. Tinh ty 1é dong thuan chuyén gia (agreement rate) va tong hop thanh biéu mau danh
gia chét lugng mo hinh dugc bao cdo cu thé [9].

Budce 3: Quy trinh Fine-tune BERT(giai doan 1)

Kién truc dugc sir dung 1a BERT phién ban “bert-base-uncased”, chon vi phién ban co su
can bang gifta d6 chinh xac va tai nguyén tinh toan dwgc khuyén nghi khi bat dau. Cac tham s
huén luyén co ban can cé: Learning Rate (gia tri khuyén nghi 2e-5~5¢5), Batch Size(16 hoic 32),
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Epochs(3~5), Max Sequence Length(128), Optimizer(AdamW), Scheduler(Linear Warmup and
Decay), Weight Decay(0.01). Xt 1i dit liéu dau vao can tién xir i phan hdi(loai b6 HTML tag, ki
tw ddc biét, chuin hoa du cau co ban,...), Tokenization (st dung BertTokenization tur thu vién
Huggingface Transformers) va input cho BERT [2] [1].

Budc 4: Quy trinh sir dung GPT(giai doan 2)

Phién ban str dung 14 GPT-3.5-turbo dé t6i wu chi phi va tbc do. Ngoai danh gia chét luong
bai tap thong qua khao sat sinh vién co thé st dung cac phuong phap khac ké dén nhu: Peer-review,
Tu dong kiém tra chit luong, Panh gia theo tiéu chi. Thiét ké Prompt cho dau vao can dam bao
nguyén tic sau: “Cu thé, ngir canh hoa gan chit v6i phan hdi da phéan loai” dudi day 1a vi du: [3]

Ban 13 mét gido vién chuy&n mén.

Dya trén phan hdi sau tir sinh vién: "[PHAN HOI SINH VIEN]"

Phan hdi nay thudc nhém: [LOAT PHAN LOAT] (vi du: khé hidu vé chi d& vector trong bai sd

Nhiém vy cha ban:

- Sinh ra [sd lugng] bai tap trac nghiém.

- Mirc do: [Miac do yéu cau] (co ban, trung binh, nang cao).
- Hudng ndi dung dé cing <8 [kién thic cu thé].

- Cau hoi phai rd rang, c6 4 phuong an (A, B, C, D) va chi mot dap an dung.

Xudt két qua dudi dang:

1. Cau héi

2. Cac phuong an (A, B, C, D)
3. bap an ding
4

. Gidi thich ngan gon cho dap an ding.

Hinh 5. Vi du Prompt dau vao cho quy trinh GPT[3] [9]

2.2.3. Diém méi ciia nghién ciru

Trude hét, can néu rd ngay tir dau rang diém mai quan trong nhét cta nghién ctru nay 1a két
hop tuan ty hai giai doan AL La sy két hop giita BERT & GPT dé vira phan loai phan hoi sinh vién,
vira sinh ndi dung hoc tap ca nhan hoa. Khac véi cac hé thong E-learning truyén thong, hé thong
nay tu dong thich nghi vdi tig sinh vién, dya trén dit liéu phan hdi va hiéu sudt hoc tap trude do.

Giai doan 1 — Phan loai phan hoi bang BERT: Mic du di ¢6 nhiéu cong trinh (Devlin et al.,
2019; Sun et al., 2020; Li & Zhang, 2021) tng dung BERT dé phan loai phan hdi hoc tap hoac
phan hoi cam xuc néi chung, hau hét cac nghién ciru d6 chi tap trung vao mot ngit canh cu thé
(tiéng Anh hoac tiéng Trung), hodc chi thyc hién trén b dir liéu EdNet (quéc té) ma chua thir
nghiém trén chinh dit lidu tiéng Viét do giang vién gan nhin. Bai bao nay thira huong va mé rong
tir Sun et al. (2020) khi fine-tune BERT-base-uncased trén dit liéu EdNet dé phan loai phan hoi
qudc té, dong thoi trién khai thém mot bo dir liéu EAUT (tiéng Viét) do chung t6i thu thap va gan
nhin. Viéc két hop hai ngudn dit liéu (song ngir Anh — Viét) 1a budc mé rong quan trong, chua timng
co trong céac cong trinh trudec.
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Giai doan 2 — Sinh ndi dung c4 nhan hoa bang GPT: Nhiéu nghién ctru (Brown et al., 2020;
Rae et al., 2021; Zhang et al., 2023) da chi ra kha nang sinh ngén ngtr tu nhién cia GPT (tor GPT-
2, GPT-3 dén GPT-3.5), dic biét 1a tmg dung trong gido duc dé tao bai tip hay tai liéu goi y. Tuy
nhién, cac cong trinh do thuong chi chay thir nghiém trén bo dir liéu quéc té hodc muc dich “demo”,
chua chu trong vao khau phén loai phan hoi trude dé quyét dinh chinh xac “loai tai liéu can sinh”.

14
A9

Bai bao nay chinh 1a 1an dau tién (& bdi canh gido duc dai hoc Viét Nam) “ndi” két qua phan loai
tor BERT sang GPT-3.5-turbo dé tu dong tao ra video hudng dan, bai tap tric nghiém theo cép do
va 10 trinh hoc phu hgp. Nhu vay, quy trinh “BERT — GPT” 1a diém hoan toan m&i, chur khong
chi don thuin chay GPT dé sinh noi dung chung chung.

Chung t6i chon BERT va GPT-3.5-turbo vi BERT 1a mé hinh hai chiéu (Bidirectional) da
chimg minh higu qua vuot tréi (~5-7% Accuracy cao hon LSTM/RNN) trong hau hét cac bai toan
phan loai vin ban ngan [Devlin et al., 2019; Sun et al., 2020]. C6 sin nhiéu phién ban di fine-tune
san (bert-base-uncased, bert-base-multilingual-cased) giup tiét kiém thoi gian huan luyén. GPT-
3.5-turbo duoc chon vi mé hinh cung cap kha ning sinh vin ban tu nhién da dang, dic biét manh
& cac nhiém vu tao ngit liéu cé bdi canh, so voi GPT-2 thi chét luong tot hon, dong thoi chi phi
thap hon so voi GPT-4. Hb tro few-shot learning (c6 thé dua vao vai vi du mau dé hé théng hiéu
ngay ngit canh can sinh), gitip giam thiéu cong sirc thu thap dit liéu huan luyén chuyén sau. Nhiéu
hé théng Al khac (nhu RNN, LSTM, Transformer don thuan, hodc cac chatbot rule-based) déu
khong thé dong thoi dam bao Phan tich phan hdi & do chinh xac 90%+ nhu BERT. Sinh noi dung
linh hoat, chat lugng cao, theo nhu cau ca nhan hoa, nhu GPT-3.5.

2.3. Tién hanh thwc nghiém

2.3.1. M6 hinh sw dung va Sinh bai tap cu thé

Str dung mo hinh BERT dé Phén loai phan hoi thanh 4 nhém chinh (phan hdi tich cuc, phan
hoi tiéu cuc, dé xuét cai tién phuong phéap giang day, cau hoi thic mac can giai dap). Va mo hinh
GPT-3.5: Sinh bai tdp va ndi dung hoc tap dya trén két qua tor BERT.

Thtr nghiém sinh bai tap trac nghiém trén mon: Nhap mon tri tu¢ nhan tao. Bé1 mon hoc
phan nay ¢ nhiéu khai niém vé mang no-ron,..cac khai niém chuyén sau nén c6 thé kho hiéu ddi
v6i sinh vién. Vi du tinh hung: Sinh vién nganh Cong nghé thong tin tai truong dang hoc mon
Nhap moén Tri tu¢ Nhan tao. Mot s6 sinh vién gdp kho khan trong viée hiéu thuat toan hoc sau
(Deep Learning) va dé lai phan hoi trén hé thong E-Learning nhu sau:

"Phan giai thich vé Mang No-ron con kho hiéu, khong co nhiéu vi du thuc té."
hodc "Tai liéu hién tai qua han lam, can thém video minh hoa.".

Khi d6, tmg dung thuc nghiém ciia chiing ta BERT sé& phan loai phan hdi cia sinh vién vao
nhém “Dé xuit cai tién phuong phap giang day” sau do, GPT tu dong sinh tai liéu vi du nhu:
“Video huéng din vé mang no-ron tir ngudén mé hodc youtube,..cac ngudn trén mang” hodc “sinh
bai tap cau héi tric nghiém véi cac cau hoi ung dung thuc t&” cudi cung, két qua dat duoc 1a h¢

https://doi.org/10.65153/rd65g993

Journal of Science and Technology df East Asia University of Technology



Tap chi Khoa hoc va Cong nghé Truong Pai hoc Cong nghé Pong A

thong E-Learing s& tao ra ndi dung hoc tap pht hop hon giup sinh vién dé tiép thu va giang vién
c6 thé nhanh chong didu chinh bai giang ma khong can doc timg phan hdi. T4t nhién, ta c6 thé mo
rong sang cac mon nhu Toan roi rac, Co sé dir ligu,...

2.3.2. Tinh kha thi khi sv dung dir liéu cua khoa

Néu quyén truy cp vao dir liéu hé théng E-Learning ctia khoa CNTT thi hoan toan c6 thé
trién khai v6i quy mé vira va nhé. Tuy nhién, cin dam bao dit liéu 4n danh dé bao vé quyén riéng
tu cta sinh vién. (Di liéu noi trén mang tinh gia dinh/dé xuét cho nghién ctru trong tuong lai.)
2.3.3. Ung dung thiee té trong béi canh truong dai hoc Céng Nghé Pong A

Khi tmg dung truc tiép vao hé thong E-Learning ctia truong s& co nhitng loi ich cu thé nhu:
Hb tro giang vién trong viéc hiéu phan hoi cta sinh vién ma khong can doc ting gop y/binh luan.
Hoic sé& cai thién chat lugng giang day cua hé théng bang cach ty dong diéu chinh ndi dung hoc
tap

2.4. Két qud thuc nghiém

2.4.1. Hiéu sudat mé hinh BERT (Phdn loai phan hoi)
Sau khi huan luyén, mé hinh duoc danh gia trén tap kiém thir voi cac chi s sau:

Bing 6. Hiéu suat mo hinh BERT [6].

B9 dir li¢u Accuracy (%) F1-score (%) Panh gia gidng vién
EDNet (quéc té) 91.2 89.7 Tét
Truong PHCN Pong A 87.5 85.2 Pat yéu cau

Su chénh I¢ch hi¢u suat trén cling dé& hiéu boi c6 su khac biét vé ngon ngilt va cach dién dat,
khac biét vé ndi dung phan hoi va chat lugng gan nhan.

2.4.2.Hiéu qua cd nhéan héa néi dung bang GPT
Bdng 7. Hi¢u qua mo6 hinh GPT

Trade Khi g
Tiéu chi danh gia ruoe A'Iap dUN2 | Gau khi4p dung AT | Ty I8 ciii thién
Ty 1¢ hoan thanh bai tap (%) 60 85 +25%
Thoi gian trung binh 1am bai
01 gi1an I'Lll’lg, 1nn lam oait 45 30 _33%
(phut)
Diém trung binh mén hoc 6.8 7.9 +1.1
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Sinh vién dénh gia ndi dung
phu hop (Likert 4-5)

40%

75%

+35%

2.4.3.80 sanh véi mé hinh truyén thong

Bdng 8. So sanh cac mod hinh

D chinh xic Thoi gian huin 2
M6 hinh (Accuracy) F1-score (%) s Pac diém chinh
luyén (gio)
(%)

MBS hinh tuén tu, gap

LSTM 85 84 12 kho khi xtr 1y ngir

canh dai

Cai thién kha nang

RNN 82 80 10 ghi nh¢ so voi RNN,
van tudn tu

Bidirectional, xur ly

BERT 92 89 6 ngtr canh manh mé,

toc d¢ huan luyén

nhanh
Chu thich:

X/ X/
A XA X4

kho nam bat ngir canh phirc tap so v6i BERT.

RNN (Recurrent Neural Network) xtr 1y chudi theo thoi gian, dé bi “quén” thong tin & xa.
LSTM (Long Short-Term Memory) khic phuc phan nao “quén dai han” cia RNN, nhung van

< BERT (Bidirectional Encoder Representations from Transformers) ding attention hai chiéu,

thu duoc ngit canh phong pha hon va huan luyén nhanh hon nhd kién tric Transformer.

3. TRAO POI VA KET LUAN

3.1. Lgi ich cua Al trong Gido duc
3.1.1. Ca nhdn hoa manh mé

Ung dung BERT va GPT trong gido duc dd mang lai kha ning ca nhan hoa hoc tap vuot
troi. Thong qua BERT, phan hdi va lich st hoc tap cua ting hoc sinh dugc phan tich sau sic, tir d6
xé4c dinh nhu cau, diém manh va diém yéu cu thé. Trén co s két qua nay, GPT c6 thé sinh ra noi
dung hoc tap phu hop, tir tai liéu, bai tap dén céu hoi 6n luyén. Nghién ctru thuc nghiém tai truong
dai hoc cho thay hon 75% sinh vién danh gia cao mirc do phu hop cua tai lidu va ndi dung duoc
g0i ¥. Vi du thuc té: Trén nén tang Duolingo, hé thong Al dwa trén Transformer d3 tmg dung phan
tich dir li¢u hoc tap va ca nhan hoda 16 trinh hoc tap cho tirng nguoi hoc [5].
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3.1.2. Téi wu héa thoi gian hoc tdp

Viéce tmg dung Al gitip t6i wu hoa thoi gian hoc tap nho kha ning loai bo ndi dung khong
pht hop hodc di thanh thao, ddng thoi goi v tai nguyén hoc tap chinh xéc, tiét kiém thoi gian tim
kiém. Chatbot GPT tich hop vao hé théng LMS con hd tro giai dap thic mac tirc thoi, giup sinh
vién khong can chd doi gido vién phan hdi. Thuc nghiém trién khai chatbot GPT cho thiy 87%
sinh vién hai 1ong véi su hd tro kip thoi, trong khi 72% sinh vién ghi nhan tiét kiém dang ké thoi
gian tra cuu tai liéu [9].

3.1.3. Ho tro gido vién

Al déng vai tro trg 1y dic luc cho gido vién, hd tro ty dong hoa cham diém bai tric nghiém,
bai ludn va cung cap bio cao tién do hoc tap chi tiét. Bén canh d6, hé thong Al con goi ¥ chién
lugc gidng day, tai liu b6 tro dua trén dit liéu 16p hoc, gitp gido vién tép trung nhiéu hon vao phat
trién ky nang mém va tuong tac cd nhan véi hoc sinh. Vi du thuc té: Hé théng Turnitin hd tro chdm
diém bai luan dong thoi kiém tra dao vin, gitip gido vién giam tai cong viéc hanh chinh [10].

3.2. Thdch thirc khi trién khai AI trong gido duc
3.2.1. Chi phi cao

Trién khai cac md hinh AI hién dai nhu BERT va GPT doi héi ha ting tinh todn manh mé,
bao gdbm GPU/TPU chuyén dung, hé thong luu trir dit liéu 16n va doi ngii k¥ thuat c6 chuyén moén
cao. Viéc fine-tune va duy tri cac mo hinh quy mo 16n nhu GPT-3, GPT-4 do1 hoi chi phi tai nguyén
dang ké, tro thanh thach thirc 10n ddi véi cac trudng hoc ¢6 ngan sach han ché. Vi du thuce té: Mot
sO truong hoc nho hodc & khu vyc dang phat trién gip kho khan trong viée ap dung GPT-3 do chi
phi cao cho dich vy API va co sé ha tang phan ctng [5].

3.2.2. Quyén riéng tw div liéu

Al trong gido duc phu thudc vao viéc thu thdp va phan tich dir liéu hoc sinh, bao gém két
qua hoc tap, phan hoi, hanh vi hoc tap va thong tin ca nhan. Diéu nay dit ra thach thirc 16n vé quyén
riéng tu va bao mat dir liéu. Viéc tuan thu cac quy dinh bdo mat nhu GDPR (General Data
Protection Regulation) hodc FERPA (Family Educational Rights and Privacy Act) 1a bat budc.
Nguy co ro ri hodc lam dung dir liéu doi hdi cac bién phap bao v¢ nghiém ngat. Vi du thuc té: Vu
viéc nén tang hoc tryc tuyén ProctorU bi ro ri dit li€u cd nhan ctia hang tram nghin sinh vién vao
nam 2020 1a minh chiing cho nguy co bao mat dit liéu [5].

3.2.3. Cin bang giita AI va gido vién

Mic dii Al ¢6 kha ning ty dong hoa nhiéu quy trinh giang day, vai tro clia gido vién van la
trung tdm trong viéc truyén cam hung, phat trién k¥ ning mém va xay dung mdi quan hé véi hoc
sinh. Viéc lam dung AI c6 thé din dén giam twong tac giita gido vién va hoc sinh, lam suy giam
tinh nhan van trong gido duc. Vi du thuc té: Nhiéu truong hoc hién nay trién khai hé théng chim
diém tu dong két hop v6i danh gid thu cong cua gido vién nham dam bao tinh khach quan va phan
hdi ca nhan cho hoc sinh [9].

https://doi.org/10.65153/rd65g993

Journal of Science and Technology df East Asia University of Technology



Tap chi Khoa hoc va Cong nghé Trudong Pai hoc Cong nghé Pong A

3.2.4. Vin @é dao dirc va su phu thuoc vao cong nghé

Viée st dung Al trong gigo duc dit ra cac van dé dao dirc lién quan dén quyén riéng tu, bao
mat dir liéu va nguy co phu thudc qua mirc vao cong nghé, c6 thé anh huong dén kha nang tu duy
doc lap cua hoc sinh. Vi du thuc té: Su phu thudc vao Al cé thé lam giam k¥ nang tuong tac xa hoi
va kha ning giai quyét vin dé ctia hoc sinh néu khong duoc kiém soat hop 1y [10].
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