220 Ngé Vén Hiéu, Trinh Quang Tin,... / Tap chi Khoa hoc va Céng nghé Pai hoc Duy Tan 02(75) (2026) 220-231

TAP CHI KHOA HQC VA CONG NGHE DAI HOC DUY TAN @ PAI HQC DUY TAN

DTU Journal of Science and Technology 02(75) (2026) 220-231 SR

So sanh hi€u qua cua ddc trung ngir nghia PhoBERT va Naive Bayes trong
phan loai chu dé va danh gia mtrc do hai long tir binh luan cua sinh vién

A Comparison of PhoBERT-Based and Naive Bayes Classification Methods for Topic
Classification and Student Satisfaction Assessment in Student Feedback

Ngb Vin Hiéu®", Trinh Quang Tin® Nguyén Thi Thanh Phuong?, Nguyén Thi Thuy Dung?,
Tran Thi Thanh Lan?, Nguyén Phuc Minh T4®

Ngo Van Hieu®, Trinh Quang Tin®, Nguyen Thi Thanh Phuong?, Nguyen Thi Thuy Dung?,
Tran Thi Thanh Lan®, Nguyen Phuc Minh Tu®

“Khoa Céng nghé Théng tin, Triong Khoa hoc May tinh va Tri tué Nhén tao, Pai hoc Duy Tdn, Pa Nang, Viét Nam
“Faculty of Information Technology, School of Computer Science and Artificial Intelligence, Duy Tan University,
Da Nang, 550000, Viet Nam
bKhoa Khoa hoc May tinh, Truong Khoa hoc May tinh va Tri tué Nhan tao, Pai hoc Duy Tan, Pa szng, Viet Nam
bFaculty of Computer Sciences, School of Computer Science and Artificial Intelligence, Duy Tan University, Da Nang,
550000, Viet Nam

(Ngay nhdn bai: 29/12/2025, ngay phdn bién xong: 23/01/2026, ngay chap nhdn ding: 07/04/2026)

Tom tat

Bai bao nay trinh bay mot nghién ctru so sanh gitra m6 hinh hoc may truyén thong NBC va phuong phap phén loai
duya trén PhoBERT trong bai toan phén tich phan hoi bang tiéng Viét cua sinh vién, bao gom hai nhiém vu la phan loai
chu dé phéan hdi va danh gia muc d cam xuc. Tép dit liéu dugc thu thap tir khao sat phan hdi cta sinh vién Pai hoc Duy
Tan, trong d6 cac binh luan dwoc gan nhén theo ba chu dé gdm giang day, co s& vt chat va hoc phi, ciing nam mic do
cam xuc tir rat khong hai 10ng dén rat hai 1ong. Hai mé hinh dugc huén luyén va dénh gia trén cung tap dir liéu voi quy
trinh va thudc do thong nhit nham dam bao tinh cong bang. Két qua thuc nghiém cho thdy ca hai mé hinh déu dat hiéu
nang rit cao trong bai toan phan loai chu d&, trong khi PhoBERT thé hién wu thé rd rét trong bai toan danh gia muc do
cam xuc voi muc cai thién Fl-score tir khoang 8% dén 10% so véi NBC. Két qua nghién ciru cho thdy NBC phii hop véi
céc hé théng yéu ciu tbe do xir Iy nhanh va chi phi thap, trong khi PhoBERT 14 Iya chon hiéu qua cho céc (mg dung phan
tich cam xtc chuyén sau trong giao duc dai hoc.

Tir khoa: phan hdi sinh vién, phén loai chu d&, cam xtc sinh vién, NBC, PhoBERT

Abstract

This paper presents a comparative study between the traditional machine learning model NBC and a PhoBERT-based
classification approach for analyzing Vietnamese student feedback, focusing on two tasks: topic classification and
sentiment level assessment. The dataset was collected from student feedback surveys at Duy Tan University, in which
comments were labeled into three topics, including teaching, facilities, and tuition fees, and five sentiment levels ranging
from very dissatisfied to very satisfied. Both models were trained and evaluated on the same dataset using identical
procedures and evaluation metrics to ensure a fair comparison. Experimental results indicate that both models achieve
very high performance in topic classification, while PhoBERT demonstrates a clear advantage in sentiment analysis, with
F1-score improvements of approximately 8% to 10% compared to NBC. The results suggest that NBC is suitable for
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systems requiring fast processing and low computational cost, whereas PhoBERT is an effective choice for advanced

sentiment analysis applications in higher education.

Keywords: student feedback, topic classification, student sentiment, NBC, PhoBERT

1. Giéi thi¢u
1.1. it vin dé

Trong gido duc dai hoc, phan hdi cta sinh
vién 12 ngudn thong tin quan trong nham danh
gia chét luong dao tao va muc do hai long cua
ngudi hoc. Thong qua céc binh luan phan hoi,
nha truong c¢6 thé nhan dién nhimng van dé lién
quan dén hoat dong giang day, co so vat cht va
chinh sach hoc phi, tir ¢ dé xudt cac giai phap
cai thién phii hop. Tuy nhién, trong thyc té, phan
hoi sinh vién chu yéu dugc thé hién dudi dang
van ban tu do, ngén gon va da dang vé cach dién
dat, khién viéc phan tich thu cong gap nhiéu kho
khian, ton thoi gian va d& mang tinh cha quan.

Pé khic phuc nhitng han ché nay, cac phuong
phép xtr Iy ngdén nglt tu nhi€én va hoc may da
dugc nghién ciru va 4p dung nham ty dong hoa
qué trinh phan tich phan hdi sinh vién. Cac
huéng tiép can nay cho phép khai thac thong tin
tir di liéu van ban ¢ quy mo 16n, dong thoi hd
trg qua trinh ra quyét dinh trong quan ly va nang
cao chat luong dao tao.

1.2. Gidgi quyét vin dé

Trong s6 cac phuong phap hoc may truyén
thdng, Naive Bayes Classifier (NBC) [1] duoc
stt dung phd bién trong céc bai toan phan loai
van ban nhd ciu trac don gian, tdc 6 huan luyén
nhanh va chi phi tinh toan thp. D¢ dat hi¢u qua
phan loai, NBC dugc két hop véi cac ki thuat
biéu dién dic trung dua trén théng ké tan suét t,
dién hinh 12 Term Frequency—Inverse Document
Frequency (TF-IDF) [2], nhim chuyén ddi vin
ban sang dang dic trung sb. Cach tiép can nay
cho két qua twong dbi t6t dbi véi cac phan hoi
ngan va c6 cau tric don gian, tuy nhién van ton
tai han ché trong viéc nam bt nglr canh va céac
sdc thai cam xuc phuc tap do gia dinh ddc lap
gilra cac dic trung.

Song song v&i d6, su phat trién cia cac md
hinh hoc sau dua trén kién trac Transformer [3]
da mang lai nhiing cai tién dang ké cho bai todn
xtr 1y ngdn ngit tu nhién. Dbi véi tiéng Viét,
PhoBERT [4] 14 mdt mé hinh tién huan luyén
tiéu biéu, cho phép hoc va biéu dién ngit nghia
clia van ban thong qua co ché self-attention [5].
Trong d6, biéu dién ngir canh hai chiéu dugc
hiéu 1a kha ning mo hinh mi héa ¥ nghia ctia
mdi tir dya déng thoi trén ngit canh & ca hai phia,
bao gém cac tir dimg trudc va cac tir dimg sau
trong cau. Nho vay, mdi tir duge dat trong mbi
quan hé ngit canh day du ciia toan bo cau, gitp
mo hinh hiéu chinh x4c hon y nghia va sic thai
cam xuc cua van ban.

Khac v6i cac phuong phap truyén thong nhur
NBC, PhoBERT khong yéu cau thiét ké dic
trung thu cong ma duogc tinh chinh tryc tiép trén
dir liéu huan luyén, tir d6 nang cao kha ning
phan loai d6i véi cac phan hdi ¢6 ciu triic ngon
ngit phirc tap va cac muc do cam xtic gan nhau.
Tuy nhién, wu thé nay di kém véi yéu cau cao
hon vé tai nguyén tinh toan va chi phi huén
luyén.

Mic dui d4 c6 nhiéu nghién ctru ap dung riéng
1¢ NBC hoac cac md hinh dua trén PhoBERT
cho phén tich phan hdi va cam xtc, cac nghién
ctru so sanh tryc tiép va toan dién giira hai hudng
tiép can nay trong bai toan phan loai dong thoi
chu dé phan hoi va mirc d6 hai long cta bang
tiéng Viét ctia sinh vién van con han ché.

1.3. Dong gop cua bai bao

Xuit phéat tir khoang tréng nghién ciru néu
trén, bai bao nay tap trung so sanh hiéu qua cua
NBC va PhoBERT trong phan loai chii d¢ va
danh gia mac dg hai long tir binh luén cua sinh
vién tai Pai hoc Duy Téan. Ca hai mé hinh dugc
huén luyén va danh gia trén cing mot tap dir lidu
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khao sat phan hdi sinh vién véi quy trinh tién xtr
1y va cac thuéc do danh gia thong nhat, nhim
dam bao tinh cong bang trong so sanh.

Céc dong gop chinh ctia bai bao bao gom: (i)
dé xuat mot nghién ciru so sanh c6 hé thong giira
NBC, dai dién cho huéng tiép cin hoc méy
truyén thong dua trén dic trung TF-IDF, va
PhoBERT, dai dién cho hudng tiép can hoc sau
duoc tinh chinh truc tiép trén dit liéu dé hoc biéu
dién ngit canh; (ii) thuyc hién danh gia thuc
nghiém cong bang trén cung tap dit liéu phan hoi
sinh vién tai Pai hoc Duy Téan, trong d6 cac binh
luan duoc gan nhan theo ba chu dé (giang day,
co s& vat chat va hoc phi), cling nhu ndm mirc
d6 hai long (rat khong hai 1ong, khong hai long,
trung 1ap, hai 1ong va rat hai 10ng); (iii) phan tich
va thao luan dinh lugng va dinh tinh vé vu diém,
han ché va cac danh doi gitra hai mé hinh, qua
do lam o muc d§ cai thién hi¢u nang cua
PhoBERT so v6i NBC, dong thoi xem xét chi
phi tinh toan va kha nang trién khai trong cac hé
thong phan tich phan hdi sinh vién trong moi
truong gido duc dai hoc.

2. Cac nghién ciru lién quan
2.1. Phén tich phén hoi sinh vién

Phén tich phan hoi sinh vién 1a mot huéng
nghién clru quan trong trong linh vuc khai pha
dit liéu gido duc, véi muc tiéu hod trg danh gia
chét luong dao tao va cai thién trai nghi€ém hoc
tap ciia nguoi hoc. Nhiéu cong trinh da khai thac
dir lidu khao sat phan hoi sinh vién dudi dang
van ban dé thyuc hién cac nhiém vu nhu phan loai
cha dé phan hoi hodc phan tich cam xic.

Cac nghién ctru trude day cho thiy viée ap
dung cac phuong phép xir Iy ngén ngtr tw nhién
gitip ty dong hoa qué trinh phan tich phan hoi
sinh vién va gidm phu thugc vao danh gia thu
cong. Tuy nhién, phan 16n cac cong trinh nay chi
tap trung vao mot nhiém vu cu thé hodc danh gia
hiéu qua cua m¢t mo hinh riéng 1¢é trén tung tap

dit liéu, dan dén kho khan trong vi¢c so sanh va
tong quat hoa két qua.

2.2. Cdc phwong phdp hoc mdy truyén thong
trong phdn tich van bdn

Céac mo hinh hoc may truyén thng, trong d6
NBC la dai dién tiéu biéu, d3 duoc st dung rong
rai trong cac bai todn phan loai van ban va phan
tich cam xtc. Khi két hop véi cac ki thuat biéu
dién dic trung nhu TF-IDF va n-gram [6], cac
md hinh nay cho thdy hiéu qua 6n dinh d6i voi
dit liéu van ban ngan, bao gdbm ca phan hdi sinh
vién.

Mic dui ¢6 wu diém vé chi phi tinh toan va kha
nang trién khai, cdc nghién ctru ciing chi ra rang
hiéu ning cua cdc md hinh truyén thdng suy
giam khi xir Iy cac vin ban c6 ciu triic ngit nghia
phurc tap hodc céc bai toan phan loai da mtc do
cam xuc. Nhitng han ché nay 1am giam kha ning
g dung ctia cac md hinh hoc may truyén thong
trong céc kich ban doi hoi d¢ chinh xéc cao.
2.3. Cdc mé hinh Transformer cho tiéng Viét

Su phat trién cua cac mo hinh hoc sau dua
trén kién triic Transformer dd mang lai nhiing cai
tién dang ké cho xur 1y ngdn ngit ty nhién. Poi
Vo1 tiéng Viét, PhoBERT la mot md hinh tién
huén luyén duoc thiét ké chuyén biét va da dugc
ap dung thanh cong trong nhiéu nhiém vu phan
loai van ban va phan tich cam xuc.

Cac nghién ctu thyc nghiém cho thay
PhoBERT c6 khéa nang khai thac nglr canh va
ngit nghia tot hon so v&i cac moé hinh hoc may
truyén thong, dic biét trong cc trudng hop vin
ban c6 ndi dung phtrc tap hodc ranh gidi gitra cac
mirc d6 cam xtic khong 16 rang. Tuy nhién, hau
hét cac cong trinh hién co tip trung danh gia
PhoBERT mot cach ddc lap, trong khi céc
nghién ctru so sanh truc tiép vo1 cac mo hinh hoc
may truyén thong trén ctng dit liéu phan hoi sinh
vién van con han ché.
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2.4. Nhin xét va khodng trong nghién ciru

Tong hop cac nghién ciru lién quan cho thay
mdi hudng tiép can déu cé nhimg vu diém va
han ché riéng. Trong khi cic mo hinh hoc may
truyén théng pht hop véi cac kich ban han ché
tai nguyén, cac mo hinh Transformer nhu
PhoBERT cho théy tiém nang vuot troi vé hiéu
nang phan loai. Tuy nhién, van thiéu cac nghién
clru so sanh tryc tiép va cong bang giita hai
hudng tiép cin nay trong bai toan phan loai dong
thoi chii dé phan hdi va mirc d6 hai 1ong tir cac
phan hoi bang tiéng Viét cta sinh vién. Khoang
trong nay chinh 1a dong lyc cho nghién ctru dugc
trinh bay trong bai béo.

3. Phuwong phap nghién ctru
3.1. Thu thdp dir liéu

Dtr liéu sur dung trong nghién ctru ndy dugc
thu thap thong qua mot khao sat truc tuyén duoc
trién khai dén sinh vién Pai hoc Duy Tén vao
cudi mdi hoc ky. Muc tiéu cua khao sat 1a thu
thap phan hdi cua sinh vién lién quan dén trai
nghiém hoc tip trong moéi truong gido duc dai
hoc, qua d6 phuc vu cho bai toan phan tich phan
hdi sinh vién bang cac phuong phap hoc méay va
hoc sau.

Noi dung khao sat tip trung vao ba chu dé
chinh gém giang day, co s& vat chét va hoc phi,
phan 4nh cac khia canh cdt 15i trong qué trinh
dao tao. Mdi miu dir liéu bao gém hai thanh
phan thong tin: (i) phan hdi vin ban ty do ctia
sinh vién, dong vai tro 1a dir lidu dau vao; va (ii)
cac nhén dau ra twong tmg, bao gdm chii dé phan
ho6i va mirc d6 hai long. Mirc do hai 1ong dugc
danh gia theo thang do nam mirc gdm rat khong
hai long, khong hai long, trung 1ap, hai long va
rat hai long.

Vi dy, mdt phan hdi van ban dau vao ¢ ndi
dung “Giang vién giang bai d& hiéu nhung co s
vét chat cua phong hoc con han ché” duogc gan
nhan dau ra twong tmg gdm chu dé giang day va
muc do hai long hai long. Vi du nay minh hoa

cach dit liéu phan hdi van ban dugc lién két véi
cac nhin phuc vu cho qué trinh huin luyén va
danh gia mo hinh.

Ngoai ra, khao sat con thu thap mot sb thong
tin co ban nham phuc vu cho viéc xac thuc va to
chirc dir liéu ban dau. Tuy nhién, cac thong tin
dinh danh nay khong dugc stir dung trong cac giai
doan phan tich tiép theo. Trong qua trinh tién xir
Iy va huén luyén mé hinh, chi noi dung phan hoi
van ban va cac nhan tuong tng dugc gitr lai
nham dam béo tinh 4n danh va bao mat thong tin
ca nhan. Téng cong hon 3.000 phan hoi hop 16
da dugc thu thap va str dung lam dir li€u dau vao
cho nghién ctru.

3.2. Tién xir Iy va chudn héa vin bén

Sau khi thu thép, dit li¢u phan hdi sinh vién
dugc tién hanh tién xt I nham loai bo nhidu va
chudn hoa noi dung van ban trude khi dua vao
huén luyén mé hinh. Trude hét, cic phan hoi
khong hop 18, trung lip hodc thiéu thong tin
dugc loai bo khoi tap dit liéu. Van ban phan hoi
sau d6 dugc chuin hoa vé chit thuong, loai bd
ky tu dic biét va cac thanh phan khong mang
nhiéu y nghia ngir nghia.

Tiép theo, dit liéu dugc tach tir tiéng Viét [7]
nham dam bao tinh chinh x4c trong qua trinh
biéu dién vin ban, trong d6 céc tir ghép nhiéu am
tiét duoc xir Iy nhu mot don vi tir vung thong
nhit. Vin ban sau khi tach tir duoc str dung dé
xdy dung dac trung TF-IDF cho m6 hinh NBC
va lam dau vao cho bd tokenizer [8] cua
PhoBERT trong giai doan fine-tuning [9].

Toan bd quy trinh tién xtr Iy dugc ap dung
thong nhat cho ca hai moé hinh NBC va
PhoBERT nhidm dam béo tinh cong bang trong
so sanh. Sau budc nay, dir liéu van ban & dang
chudn dugc sir dung cho cac giai doan gan nhin,
huén luyén va danh gia mé hinh.

3.3. Gdn nhan va chia tdp dii liéu

Trong nghién ctru nay, ca hai mé hinh NBC

va PhoBERT déu dugc huén luyén theo hudng
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tiép can hoc c6 gidm sat. Do d6, toan bg dir liéu
phan héi sinh vién dugc gan nhan trude khi dua
vao huan luyén mé hinh. Mdi phan hoi dugc gén
nhin theo hai chiéu thong tin, bao gém chii dé
phan hdi va mirc d6 hai long, dua trén nd1 dung
khao sat va phan hoi van ban tuong tng.

Sau khi hoan tat gn nhan, tap dir lidu duoc
chia thanh cac tap con phuc vu cho huan luyén
va danh gid mo hinh. Viéc chia dit li¢u dugc thuc
hién thong nhét cho ca hai mé hinh nham dam
bao tinh cong bang trong so sanh. Cuy thé, dit lidu
dugc chia thanh tap huan luyén va tap kiém tra
theo ty 1& 80% va 20%. Trong d6, tap huan luyén
duoc st dung dé huén luyén mo6 hinh NBC va
tinh chinh PhoBERT, trong khi tap kiém tra
dugc sir dung dé danh gia hiéu nang phan loai.
Péi v6i PhoBERT, mét phﬁn cua tap huén luyén
duogc str dung lam tap validation [10] trong qua
trinh fine-tuning nham diéu chinh siéu tham s
va han ché hién tugng overfitting.

3.4. Mo hinh co so: NBC

NBC duogc str dung nhu mo hinh co s& nham
1am méc so sanh véi PhoBERT trong nghién ciru
nay. NBC 1a mdt mo hinh phén 16p dua trén xéac
suét, dugc xdy dung trén dinh 1y Bayes va gia
dinh cac dic trung dau vao 1a doc lap co diéu
kién.

V6i  mdét  phan  hdi  vian  ban
d ={w,w,,...,w, } va mdt 16p ¢, xac xuét dé
phan hdi d thude vé 16p ¢duge xac dinh theo
dinh 1y Bayes:

Plc|d) = P(d | c)P(c)

) (1)

Trong d6, x4c suat hau nghiém P(c|d) phan
anh mtrc d6 phu hop ctia phan hoi vin ban véi
16p ¢. Dudi gia dinh doc 1ap co diéu kién giita
cac dac trung, xac suét sinh ra van ban d khi
biét 16p cco thé dugc xap xi bang tich cac xéac
suat xuét hién cta ting tir trong 16p do:

P(d[c)= [ [ P(w o) )

Do @6, qua trinh phan 16p cua NBC dugc thuc
hién béng cach so sanh cac xac suit hau nghi¢m
gifta cac 16p va lya chon 16p c6 gié tri 16n nhat:

¢ =argmax,_. P(C)H P(w, |c) 3)
i=1

Céch tiép can nay cho phép NBC két hop
thong tin xac sut tién nghiém cta cac 16p voi
muc do xuat hién cua cac dic trung trong van
ban, dong thoi gitr dugc hiéu qua tinh toan nhd
gia dinh ddc 1ap gilra cac dac trung.

Trong nghién ctru ny, cic phan hdi van ban
sinh vién sau khi tién xir Iy dugc tach tir tiéng
Viét, trong d6 cac tir ghép nhiéu am tiét duoc
xem nhu mdt don vi tor vung nham bao toan y
nghia nglr nghia.

Trudc hét, tan suat xuat hién ctia mdi tir trong
timg phan hdi duoc xac dinh va dugc xem 1a
thanh phﬁn TF, phan anh muc do xuét hién cua
tir 46 trong vian ban. Tiép theo, d6 nghich déo tan
suét van ban, dugc goi la IDF va duogc tinh dua
trén sb luong phan hoi trong toan bg tap dir liéu
c¢6 chua tir trong (mg, nham giam trong sd cia
cac tir xuat hién phé bién va 1am ndi bat céc tur
mang tinh phan biét. Cudi ciing, trong s6 TF-IDF
ctia mdi tir dugc xac dinh bang cach két hop hai
thanh phan trén.

Trong nghién ctou nay, TF-IDF duoc xay
dung tr cdc n-gram voi n=1,2,3, bao gém
unigram, bigram va trigram. Do d6, mdi phan
hoi van ban dugc biéu dién dudi dang mot vector
¢6 sb chiéu bang kich thudc tir vyng, 1a tong s6
unigram, bigram va trigram xuét hién trong tap
dir liéu sau tién xir 1y. Dé kiém soat kich thudc
khong gian dac trung khi st dung n-gram béc
cao, sO luong dic trung TF-IDF dugc gidi han
t6i da & mirc 15000 dic trung. Vi vy, trong thuc
nghiém, ma tran TF-IDF thu dugc c6 kich thudc
xap xi M x15000 , trong d6 M 14 s6 luong phan
hdi trong tap huan luyén.
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Khi gia tri 7 trong n-gram tang, s6 lugng dic
trung tiém nang ciing ting theo, dan dén khong
gian ddc trung c6 sb chiéu 16n va tinh thua cao.
Tuy nhién, trong thyc nghiém cua bai bdo, kich
thudce ma tran TF-IDF khong tdng v6 han theo n
. ma duogc khéng ché thong qua giGi han sb dic
trung va co ché loai bé cac n-gram c6 tan suét
xudt hién thap. Cac vector TF-IDF sau d6 dugc
dua vao md hinh NBC dé huin luyén va du doan
nhan, véi cung cach chia dir li¢u va quy trinh
danh gia nhu cic md hinh khac nham dam bao
tinh cong bang trong so sanh.

3.5. Mo hinh dé xudt: PhoBERT

Trong nghién clru nay, PhoBERT duogc su
dung dé xay dung biéu dién ngit nghia cua vin
ban, 1am d4u vao cho mé hinh phan loai. Céc
phan hoi van ban sau khi tién xtr Iy duge chuyén
d6i thanh chudi token thong qua bd tokenizer
tuong ung. BJ tokenizer nay thyc hién viéc anh
xa vin ban dau vao sang dang chudi token phu
hop véi kién tric cia PhoBERT, dong thoi tu
dong cheén céac token dac biét theo quy dinh cua
mo hinh.

Trong kién tric cua PhoBERT, mot token dac
biét goi la classification token (CLS) [11] dugc
dat & dau moi chudi dau vao va dugce st dung dé
biéu dién ngir nghia tong thé cua toan b phan
hoi. Trong qua trinh fine-tuning, PhoBERT déng
vai tro 1a b ma hoa ngit canh, hoc biéu dién ngir
nghia hai chiéu ctia vin ban duya trén co ché self-
attention.

Dé thyc hién bai toan phan loai, biéu dién ciia
token [CLS] ¢ dau ra cia PhoBERT duoc dua
qua mot tang phan loai fully connected (Dense)
[12], sau d6 4p dung ham Softmax [13] dé suy ra
Xac suat clia cac 16p va du doan nhan. M6 hinh
duoc huan luyén theo hudng hoc c6 giam sat voi
ham mat mat phii hop cho bai toan phan loai da
16p. Qua trinh fine-tuning dugc thuc hién riéng
cho hai nhiém vu, bao gébm phan loai chu dé
phan hdi va danh gid mirc do hai long cua sinh
vién.

Khac véi md hinh NBC, PhoBERT khong yéu
cau thiét ké dac trung thi cong ma hoc truc tiép
biéu dién ngir nghia va ngir canh tir dit liéu hudn
luyén. Nho d6, mo hinh c6 kha nang xtr 1y hi¢u qua
cac phan hoi co cau trac ngdn ngit phiic tap ciing
nhu phén biét cac mic do cam xdic gan nhau.

3.6. Thiét lap thwc nghi¢m va tiéu chi so sdnh

Dé dam bao tinh cong bang trong so sanh, ca
hai mé hinh dugc huén luyén va danh gia trén
cung mot tap dir liéu, cung nhan va cung céc
thuéc do danh gia. Quy trinh tién xir 1y, cach
chia dir liéu va maéi truong huan luyén duogc gitr
nhat quéan cho tét ca cac thi nghiém. Cac chi s6
danh gia dugc s dung bao gdm Accuracy,
Precision, Recall va F1-score [14].

Thiét 1ap nay cho phép danh gia khach quan
su khéc biét vé hiéu nang phan loai cling nhu chi
phi tinh toan giita mo hinh hoc may truyén thong
va mod hinh hoc sau trong bdi canh phan tich
phan hoi bang tiéng Viét ciia sinh vién.

4. Thye nghiém va két qua

Phan nay trinh bay thiét lap thuc nghiém, cac
chi s6 danh gia va két qua so sanh hiéu ning giita
hai m6 hinh NBC va PhoBERT trong bai toan
phén loai cht d& phan hdi va danh gia muc d¢ hai
long ttr binh luan cua sinh vién Pai hoc Duy Tan.
Toan bd céc thi nghiém dugc thiét ké nham dam
bao tinh cong bang va kha ning tai lap két qua.
4.1. Thiét Igp thue nghiém

Céc thi nghiém trong nghién clru nay dugc
thuc hién trong hai mdi truong tinh toan khac
nhau, phu hop véi dic diém va yéu ciu tai
nguyén cua tirng mo hinh.

Mo hinh NBC dugc huan luyén va danh gia
trén may tinh ¢4 nhan sir dung bd xur 1y Intel Core
i7, bd nhé 16 GB RAM, chay hé diéu hanh
Windows. Do dic diém ctia NBC c6 chi phi tinh
toan thap, toan b qua trinh trich xuét dic trung,
huén luyén va danh gid moé hinh dugc thuc hién
trén CPU ma khong yéu cau phan cimg chuyén
dung.
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Pbi véi mo hinh PhoBERT, cac thi nghiém
fine-tuning duoc trién khai trén nén tang Google
Colaboratory Pro+, st dung by xur ly dd hoa
NVIDIA Tesla T4 (16 GB VRAM). Moi truong
thyc nghi¢m str dung Python 3.10, cung céc thu
vién PyTorch 2.2 va Transformers. Viéc st dung
GPU giup rit ngan déng ké thoi gian huan luyén
va dam bao kha nang tinh chinh md hinh hoc sau
trén tap dir liéu phan hoi sinh vién.

Dit liéu phan hdi sinh vién sau khi dugc tién
xt 1y va gan nhan dugc chia thanh tip huan
luyén va tap kiém tra theo ty 18 80% va 20%.
Cach chia dir liéu nay duoc 4p dung thong nhat
cho ca hai mo hinh nhim dam béo tinh coéng
bang trong so sanh. Pdi vi md hinh PhoBERT,
mot phén cua tap huén luyén dugc str dung lam
tap validation trong qua trinh fine-tuning dé diéu
chinh siéu tham s va han ché hién tuong
overfitting. Toan bd qua trinh huin luyén va
danh gia tuan thi nguyén tic khong sir dung dir
liéu kiém tra trong bat ky giai doan huan luyén
nao, nhim tranh ro ri dir liéu va dam bao tinh
téng quét ciia mo hinh.

4.2. Bj chi so dinh gid

Dé d4nh gia hiu qua ciia cac md hinh trong
bai toan phan loai chu dé phan hdi va murc do hai
10ng ctia sinh vién, nghién ctru st dung bdn chi
sO danh gia phd bién gom Accuracy, Precision,
Recall va F1-score, duoc xac dinh nhu sau:

TP+TN
Accuracy =
TP+TN+FP+FN (4
o rp
Precision = ——
1P+ FP (5)
P
Recall =———
TP+ FN (6)

2 x Precision x Recall
Fl=

Precision + Recall (7)

Trong do, cac khai niém True Positive (TP),
False Positive (FP), True Negative (TN) va False
Negative (FN) dugc xac dinh theo cach tiép can

mdt 16p so v6i phan con lai cho timg nhiém vu
phan loai nhu sau.

Dbi v6i bai toan phan loai chu dé phan hoi,
bao gom ba chu dé 1a giang day, co s& vét chat
va hoc phi, mbi chi dé 1an lugt dugc coi 1a 16p
dang xét. Khi do:

e TP: cac nhan dugc md hinh du doén ding
v6i nhén thuce té 1a chu dé dang xét.

e FP: cac nhan dugc mod hinh du doan 1a chu
dé dang xét nhung nhan thyc té thudc mot trong
cac chu dé con lai.

e TN: cic nhan dugc md hinh du doan ding
v6i nhan thyc té 1a khong thudc cha dé dang xét,
tuc thuoc mot trong cac chu dé con lai.

e FN: cac nhan dugc mo hinh du doan 1a mot
trong cac chu dé con lai, nhung nhan thuc té lai
1a cha dé dang xét.

D6i v6i bai toan danh gia muc do hai long,
gdm nim mirc do 1a rat khong hai 1ong, khong
hai 10ng, trung 1ap, hai 10ng va rat hai long, cach
xac dinh TP, FP, TN va FN ciing dugc thuc hi¢n
tuong ty. Cu thé, véi méi mirc d6 hai 1ong duoc
xem la 16p dang xét. Khi do:

e TP: c4ac nhan dugc mod hinh dy doan dung
v6i nhén thue té 13 mic d6 hai 1ong dang xét.

¢ FP: cac nhan dugc mo hinh du doan la mirc
d6 hai long dang xét nhung nhan thuc té thudc
mot trong cac murc do con lai.

e TN: c4c nhan dugc mo hinh dy doan ding
v6i nhin thuc té 1a khong thude mirc d6 hai long
dang xét, tirc thugc mot trong cac muc do con
lai.

e FN: cac nhan duoc mo hinh du doan la mot
trong cac muc dg con lai, nhung nhan thuc té lai
la mtrc d¢ hai long dang xét.

Céc chi sb Precision, Recall va F1-score duoc
tinh theo ting 16p va tong hop cho bai toan phan
loai da 16p, con Accuracy phan anh muc do
chinh xac tong thé ctia mo hinh trén toan bo dir
lidu.
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4.3. Két qua dinh lwong

Phan nay trinh bay két qua so sanh dinh luong
gitra hai m6 hinh NBC va PhoBERT trong hai bai
toan gdbm phan loai cha dé phan hoi va dénh gia

murc d6 cam xdic cua sinh vién. Cac két qua dugc
bao c4o dua trén cung tap dit li¢u kiém tra va cung
b6 chi s6 danh gi, nham dam béo tinh cong bang
trong so sanh hiéu ning gitra hai mo hinh.

Bang 1. Két qua dénh gia phén loai theo chu dé

Chua dé phan hoi | Mo hinh | Accuracy (%) | Precision (%) | Recall (%) | Fl-score (%)
Gidng day NBC 97.8 (£0.3) 97.7 (£0.3) 97.8 (£0.3) 97.7 (£0.3)
: PhoBERT 99.0 (£0.2) 99.1 (£0.2) 99.0 (£0.2) 99.0 (+0.2)
A 1A NBC 99.8 (£0.1) 99.8 (£0.1) 99.8 (£0.1) 99.8 (+0.1)
Cosovatehdt 1o BERT | 99.9(20.1) | 99.9(x0.1) | 99.9(x0.1) | 99.9 (x0.1)
Hoc phi NBC 98.0 (£0.7) 98.0 (+0.7) 98.0 (+0.7) 98.0 (+£0.7)
' PhoBERT 99.1 (£0.4) 99.2 (£0.4) 99.1 (£0.4) 99.1 (£0.4)

Bang 1 trinh bay két qua phan loai theo chu
dé phan hoi, bao gdm ba chii dé chinh 1a giang
day, co s& vat chat va hoc phi. Nhin chung, ca
hai mé hinh déu dat hiéu nang rat cao trong bai
toan ndy, voi Accuracy va Fl-score déu xdp xi

hodc vugt muc 98%. Diéu nay cho théy cac chu
dé phan hdi c6 ranh giGi ngit nghia twong doi 16
rang, gitp cac mo hinh hoc may truyén théng
nhu NBC vén c6 thé khai thac hiéu qué thong tin
dac trung dya trén TF-IDF va n-gram.

100.0

EEE NBC
B PhoBERT

99.5 1

99.0 4

98.5 1

Fl-score (%)

98.0

97.5 1

97.0

Giéng day

Co sd vat chat

Hoc phi

Hinh 1. Biéu d6 so sanh F1-score ciia NBC va PhoBERT theo ting chii dé phan hoi

Dé truc quan hoéa sy khac biét vé hiéu nang
gitta hai mo6 hinh, Hinh 1 minh hoa biéu dd so
sanh F1-score cua NBC va PhoBERT theo ting
chu dé phan hoi. Biéu do cho thdy PhoBERT dat
hiéu ning nhinh hon NBC trén ca ba chii dé, tuy
nhién mirc cai thién 12 khong 16n. i véi chu dé
co so vat chat, su khac biét giita hai mo hinh 13

rat nho do cac phan hoi thudng chira cac tir khoa
mang tinh dac trung cao. Trong khi do, & cac chu
dé giang day va hoc phi, PhoBERT thé hién wu
thé 16 hon nhd kha nang khai thac ngit canh t6t
hon, gitip mo hinh xir 1y hiéu quéa cac phan hoi
c6 cach dién dat da dang va gian tiép.

Béng 2. Két qua phan loai 5 muc cam xtic theo timg chii dé

Chua dé phan hoi | Mo hinh | Accuracy (%) | Precision (%) | Recall (%) | Fl-score (%)
Giang day NBC 72.3 (£1.8) 722 (£1.9) | 723 (x1.8) | 72.1 (x1.9)
~ PhoBERT | 82.5 (£1.2) 82.8 (£1.1) | 82.5(x1.2) | 82.6(l.1)
e Ak NBC 80.3 (£1.1) 81.8 (£0.9) | 803 (x1.1) | 79.8 (x1.3)
Cosovatehat | BERT | 88.1(:0.8) | 88.5(20.8) | 88.1(20.8) | 88.2(:0.8)
Hoc phi NBC 74.2 (£1.3) 740 (£1.3) | 742 (x1.3) | 74.0 (x1.3)
- PhoBERT | 83.4 (£1.0) 83.7 (£1.0) | 83.4(x1.0) | 83.5(x1.0)
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So véi bai toan phan loai chu d&, bai toan
danh gia mac d6 cam xac cho thiy do kho cao
hon dang ké, thé hién qua vi¢c hi¢u nang cua md
hinh NBC gidm 18 rét, véi Fl-score dao dong
trong khoang tir 72% dén 80% tuy theo chu dé.
Diéu nay phan anh han ché ciia cac mé hinh hoc
may truyén thong trong viéc nam bét sic thai
cam xuc va ngir canh ngoén ngir phirc tap.

Nguoc lai, PhoBERT dat muc cai thién dang
ké trén tat ca cac chu dé trong bai toan phén loai

cam xtic. Mirc ting vé Fl-score so voi NBC dao
dong tir khoang 8% dén 10%, cho thay kha ning
vuot trdi cua PhoBERT trong viéc hoc biéu dién
ngtr nghia theo nglr canh. Pac biét, sy céi thién
13 rét & cac phan hoi lién quan dén giang day va
hoc phi cho thdy mé hinh hoc séu c6 lgi thé trong
viéc phan biét cac mic d¢ cam xtc gén nhau,
chang han nhu trung 1ap va hai long, vén la
nhitng trudng hop kho ddi véi cac phuong phép
dua trén ddc trung thong ké truyén thong.

100

95 4

90 4

Gia tri (%)

85
80
754
70 -

s PhoBERT
Emm NBC

Accuracy (%)

Precision (%)

Recall (%) Fl-score (%)

Hinh 2. Biéu d6 so sanh F1-score ciia NBC va PhoBERT theo ting chii dé phan hdi cam xtc

Pé lam r6 hon mirc cai thién trong bai toan
phan loai cam xuc, Hinh 2 trinh bay biéu d6 so
sanh F1-score cia NBC va PhoBERT theo ting
cha dé phan hoi. Két qua cho thiy khoang cach
hiéu ning gitra hai mo hinh 1 rd rét va xuét hién
& tat ca cac chii dé duoc xem xét, qua d6 khang
dinh wu thé ciia PhoBERT trong cac bai todn
phan tich cam xuc phan hoi sinh vién.

Tong hop cac két qua dinh lugng cho thay
PhoBERT chi mang lai muac cai thién han ché
trong bai toan phan loai chii dé, noi cac ranh gidi
ngit nghia twong dbi rd rang, nhung thé hién vu
thé rd rét trong bai toan danh gid mic do cam
xuc, khrflng dinh hi¢u qua cta cac md hinh
Transformer trong viéc khai thac ngir canh va
sic thai ngon ngit cia phan hoi bang tiéng Viét
cua sinh vién.

5. Théo luén

Bén canh cic két qua danh gia dinh luong da
trinh bay ¢ phan trudc, phan nay tap trung thao
luan va phan tich dinh tinh nham 1am 16 sy khac
biét vé hiéu ning gilra hai mo hinh NBC va
PhoBERT trong hai nhiém vu cua bai toan phan
tich phan hoi sinh vién, bao gdm phan loai chi
dé phan hdi va danh gia mac do hai long.

D6i vai bai toan phan loai chi dé phan hoi,
két qua thuyc nghiém cho thidy ca NBC va
PhoBERT déu dat hiéu nang rét cao. Cac chu dé
giang day, co s& vét chat va hoc phi c6 ranh gigi
ngit nghia tuong ddi 16 rang va thuong gin voéi
cac tur hoac cym tur mang tinh dac trung, giup cac
mo hinh dya trén dic trung thong ké khai thac
hiéu qua thong tin tir vin ban. Trong bdi canh
nay, phan 16n cac truong hop du dodn sai cta



Ngé Vén Hiéu, Trinh Quang Tin,... / Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 02(75) (2026) 220-231 229

NBC xuit hién ¢ nhimg phan hdi c6 nodi dung
ngan, cach dién dat gian tiép hodc khong chua
nhiéu tir khéa dic trung rd rang. Tuy nhién, mirc
d6 nham 1an giita cac cha d& 1a khong 16n, do
ddc thu ngir nghia cua ting nhém phan hoi.
PhoBERT xur Iy t6t hon cac phan hdi ¢6 cau tric
céu phtc tap hodc dé cap dong thoi nhidu khia
canh nhd kha ning hoc biéu dién ngit canh hai
chiéu, song loi thé nay chi mang lai muc cai
thién nhe vé hiéu ning, phu hop véi cac két qua
dinh luong da quan sat.

Nguoc lai, trong bai toan danh giad mirc do hai
long va cam xuc cua sinh vién, su khac biét gitra
hai md hinh tré nén ro rét hon. NBC thuong gap
kho khan khi phan biét cac mirc dd cam xtc gﬁn
nhau, dac biét 1a gitra trung 1ap va hai long hodc
giita khong hai long va rat khong hai long.
Nguyén nhan chinh dén tir gia dinh doc 1ap c6
didu kién giita cac ddc trung va cach biéu dién
vin ban theo dang bag-of-words két hop TF—
IDF va n-gram, khién mé hinh chu yéu dua trén
tan suét xuét hién cua tir hodc cum tir ma khong
nam bit duoc ngit canh tong thé cua ciu. Trong
nhiéu truong hop, cac mure d¢ cam xuc lan can
duoc dién dat bang nhimg tir ngir twong tu, trong
khi su khac biét chu yéu nam ¢ sic thai biéu dat
hodc ngit canh st dung, dan dén viéc NBC kho
xac dinh ranh gidi gitra cac 16p cam xdc nay.

Trong khi d6, PhoBERT thé hién wu thé 16
rang trong bai toan danh gia murc do hai long nho
kha ning khai thac ngir canh va méi quan hé giira
cac tir trong cu. M6 hinh ¢6 thé ndm bit tot hon
sic thai cam xuc tong thé ctia phan hoi, ngay ca khi
khong xuét hién cac tir khéa cam xtic rd rang. Didu
nay 1y giai cho muc cai thién dang ké vé cac chi s6
Precision, Recall va F1-score cia PhoBERT so voi
NBC trong bai toan phan loai cam xtc, nhu d4 thé
hién trong két qua thuc nghiém.

Tir goc d6 ung dung thuc té, cac két qua thao
ludn cho thiy NBC van 1a lya chon phu hop cho
cac hé thong phan tich phan hoi sinh vién khi
muc tiéu chinh 13 xac dinh nhanh chii d& phan

hoi v6i chi phi tinh toan thip. Nho cau triic don
gian va dic trung TF-IDF c6 chiéu cb dinh,
NBC c6 thé dugc trién khai hiéu qua trong cac
hé théng khao sat quy mé 16n, cac cong cu tong
hop ¥ kién phuc vu bao céo quan 1y hoic cac
dashboard theo ddi nhanh nodi dung phan hoi
theo chu dé. Nguoc lai, PhoBERT phu hop hon
v6i cac hé thong phan tich chuyén sau vé mirc
d6 hai long, noi viéc hiéu dung ngit canh va sic
thai ngon ngir dong vai tro then chdt, chang han
nhu cac hé théng giam sat chit luong dao tao,
phat hién sém déu hiéu bat man hodc hd trg danh
gia hiéu qua giang day va dich vu sinh vién.

Xét tong thé, nghién ctru cho thay khong ton
tai mot mo hinh duy nhat tdi wu cho moi muc
tiéu g dung. Viéc lya chon md hinh can dua
trén dac thu cia nhiém vy, yéu cau vé do chinh
xac va kha nang dap ung tai nguyén tinh toan.
Mot hudng tiép can thuc tién 13 st dung NBC
cho cic bai toan phan loai chi && nham dam bao
téc d xir 1y va chi phi thap, dong thoi ap dung
PhoBERT cho céc bai toan danh gid mirc 46 hai
1ong yéu cau kha ning hiéu ngit canh va sic thai
ngdn ngir cao hon. Céach tiép can nay cho phép
tan dung wu diém cia ca hai mo hinh va phi hop
v6i diéu kién trién khai thyc té trong méi truong
gido duc dai hoc.

6. Két luan va hwéong phat trién

Bai bao da trinh bay nghién ctru so sanh gitra
mo hinh hoc méy truyén thong NBC va phuong
phép phan loai dya trén PhoBERT trong bai toan
phan tich phan hdi bang tiéng Viét cta sinh vién,
bao gém hai nhi€ém vu 1a phan loai chu dé phan
hoi va dénh gia mirc do hai 1ong. Céac thi nghiém
dugc thiét ké cong bang trén cing mot tap dir
liéu phan hdi sinh vién nhim dénh gia khach
quan hidu nang cia hai m6 hinh. Két qua thuc
nghiém cho thay ca NBC va PhoBERT déu dat
hidu ning cao trong bai toan phan loai chu dé
phan hoi, v6i sy khac biét khong dang ké giira
hai phwong phap. Diéu nay cho thay cdc mé hinh
hoc may truyén thong van c6 thé dap img tdt cac
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nhiém vu c6 ranh gidi ngit nghia rd rang vai chi
phi tinh toan thap. Nguoc lai, trong bai toan danh
gia muc do cam xuc, PhoBERT thé hién uu thé
16 rét nho kha ning khai thac ngi canh va sic
thai ngén nglr cia van ban, mang lai sy cai thién
dang ké vé cac chi sb danh gia so voi NBC. Tir
goc do tng dung, két qua nghién ciru nhan manh
rﬁng viéc lya chon mo hinh phan tich phan hdi
sinh vién can gfm lién véi muc tiéu cu thé cua hé
thong. NBC phu hop véi cac hé théng yéu cau
tbc d6 xur Iy nhanh va chi phi trién khai thap,
trong khi PhoBERT 1a lya chon hiéu qua cho céc
hé thdng phan tich cam xuc chuyén siu doi hoi
d6 chinh xac cao.

Trong cac nghién ctru tiép theo, tap dir liéu
phan hoi sinh vién c6 thé duoc md rong vé quy
mo va pham vi, bao gém nhiéu khoa hoc va bdi
canh dao tao khac nhau, nhim néng cao kha ning
tong quat hoa cia mé hinh. Bén canh do, viéc thir
nghiém va so sanh véi cdc mo hinh Transformer
khac cho tiéng Viét hoac cac md hinh da ngdn
ngit cling 13 mot hudng nghién ctru tiém nang.
Ngoai ra, nghién ciru trong tuong lai ¢6 thé tap
trung vao viéc tich hgp cdc mo hinh phan tich
phan hdi vao cac hé thong quan 1y dao tao thuc té,
két hop véi dir liéu hoc tap va hanh vi sinh vién
dé hd trg phat hién sém cac van dé trong qua trinh
dao tao. Cudi cung, viéc nghién ctru cac chién
luoc tdi uu hoa nham giam chi phi tinh toan cia
cac md hinh hoc sau s& gop phan nang cao kha
ning trién khai cac hé théng phan tich phan hoi
sinh vién trong moi trudng gido duc dai hoc.
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