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Tém tit

Phan tich tinh cam déng vai trd quan trong trong viéc hiéu y kién cua sinh vién va nang  Nhan 18/01/2026
cao chat lugng dich vu gido duc. Tuy nhién, phan tich tinh cam tiéng Viét van con nhiéu Pugc duyét 09/02/2026
thach ‘thl’I‘C,dO dac diém ngdn ngit va sy han ché Vé‘ dir liéu duoc chu thich. Nghién‘ ciru Cong bé 28/07/2026
nay dé xuat mot phuong phap hoc sau dya trén do thi sit dung mang tich chép d6 thi
(GCN — Graph Convolutional Networks) dé phéan loai tinh cam phan hdi ctia sinh vién
Viét Nam. Mbi cau dau vao dugc md hinh héa nhu mot d6 thi dong xuét hién tir, trong d6
cé}c tir duoc biéu dién dudi dang cac nut Yé cé’c can'h duoc xay dung qdua trén cira s6 truot Tir khéa
¢0 dinh. Cac embedding tir dugc hoc tir dau dén cudi trong khuon kho GCN, cho phép hoc
biéu dién ngit nghia hiéu qua. Céc thi nghiém dugc thuc hién trén corpus phan hdi cua  Phén tich tinh cam;
sinh vién Viét Nam thudc Truong Dai hoc Cong nghé Thong tin. M6 hinh dé xudt dat & mang no-ron tich chép
chinh x4c 88,5 % va F1 1a 71,3 %. Két qua thyc nghiém cho thay, caic mo hinh mang no-  dd thi; tiéng Viét;
ron dya trén dd thi 1a mot hudng di dﬁy trién vong cho phan tich tinh cam tiéng Viét, dac phan hdi cua sinh vién;
biét 1a trong viéc khai thac phan hoi gido dyc. hoc sau.
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1 Gié6i thiéu tiéng Viét, bao gdm trat tu tir linh hoat, biéu hién tinh
o L N = cam ngam va sy khan hiém cac tap dir lidu dugce chu
Phan tich tinh cdm da tré thanh mdt nhiém vu thiét , A1z , S SR

P 10 10 . hién (NLP - N | thich quy mo6 16n. Cac nghién cuu gan day da chi ra
yeu trong Xir 1y ngon ngir ty nhién ( — Natura rang cic phuong phap hoc may truyén théng, dwa
nhiéu vao céc dic trung dugc tao thu cong, thuong

gap kho khan trong viéc nam bat cdc moi quan hé ngi

Language Processing), nham muc dich xac dinh va
phan loai céc ¥ kién chii quan dugc thé hién trong dir
liéu van ban. Trong linh vyc giao duc, phan tich tinh
cam phan hdi cia sinh vién cung cip nhitng hiéu biét
c6 gia tri dé danh gia chat luong giang day, hiéu qua
khoa hoc va trai nghiém hoc tap tong thé.

Mic du d c6 nhiing tién bo dang ké trong phan tich
tinh cam dbi voi cac ngdn ngir co ngudn tai nguyén
phong pht nhu tiéng Anh, phan tich tinh cam tiéng
Viét van 1a mot van dé day thach thic. Nhitng thach
thirc nay xudt phat tir cac dic diém ngoén ngit cua

nghia phtc tap trong van ban tiéng Viét [1].

Vi sy phat trién nhanh chong cta hoc sau, cac mo
hinh nhu mang no-ron hdi quy (RNN — Recurrent
Neural Network) va mang no-ron tich chap (CNN —
Convolutional Neural Network) da dugc ap dung rong
rai cho cac nhi€ém vy phan tich tinh cdm. Méc du cac
md hinh duya trén chudi ndy di cho thiy két qua day
hira hen, nhung chung chu yéu tip trung vao trat tu tir
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tuyén tinh va co thé khong nim bét duoc cac phu thude
ngit nghia tdm xa hodc phi cuc bd giira cac tir [2]. Cac
md hinh transformer (nhw PhoBERT) du manh mé
nhung doi hdi tai nguyén tinh toan 16n va thuong coi
van ban 1 chudi phing. Viéc sit dung GCN cho phép
mo hinh héa cdu triic d thi khong gian, gitip bat dugc
cac phu thudc phi tuyén tinh giira cac tir ma khong can
kién trac qua phuc tap. Dé khic phuc han ché nay,
mang no-ron dya trén db thi, dic biét 1a GCN, da ndi
1én nhu mot phuong phap hiéu qua ¢& mé hinh hoa cac
mdi quan hé cdu tric trong van ban. Bang cach biéu
dién cau dudi dang dd thi trong d6 cac tu duoc coi la
cac nut va cac canh ma hoa cac mbi quan hé ct phép
hodc ngir nghia, GCN c¢6 thé tong hop thong tin ngit
canh tir cac tir 1an can va hoc dugc cac biéu dién ngilr
nghia phong pht hon [3, 4].

Céc cong trinh gan day da chimg minh hiéu qua cua
cac md hinh dua trén GCN trong ca thiét 1ap phén tich
tinh cam don ngir va da ngit [5]. Nghién ctru nay, dé
xuat mot mé hinh phan tich tinh cam dya trén GCN
cho phan hoi cua sinh vién Viét Nam. Mdi cau duogc
biéu dién dudi dang d6 thi dong xuat hién tir dugc xay
dung béng co ché cira s6 truot. M6 hinh dé xuit duoc
danh gi4 trén corpus phan hoi cua sinh vién Viét Nam
thuéc Truong Pai hoc Coéng nghé Thong tin (UIT
Vietnamese Student Feedback Corpus — UIT-VSFC).
Muc tiéu chinh ctia nghién ctru nay gom:

- Pé xuat mot khung phan tich tinh cam dya trén dd
thi cho tiéng Viét bang cach str dung GCN.

- Thye nghiém mé rong trén mot tap dit liéu phan hoi
cta sinh vién Viét Nam cong khai.

- Phan tich chuyén sau vé hiéu suat mo hinh va cac
mau 13i, lam ndi bat nhiing thach thtrc cua viéc phan
loai tinh cam trung tinh.

Khéc v6i cac mo hinh transformer nhu PhoBERT vén
xtr Iy van ban theo dang chudi phang, GCN cho phép
nim bét cic quan hé ngir nghia khong gian giira cac tir
thong qua cu trac dd thi, giup giai quyét tét hon bai
toan phan tich tinh cam trong cic cdu phan hdi ngin
va ¢ cdu triic phi chinh thirc cta sinh vién.

2 Téng quan nghién ciru

2.1 Phan tich tinh cam tiéng Viét
Céc nghién ctru ban dau vé phan tich tinh cam tiéng
Viét chu yéu dwa vao cac phuong phap hoc may

truyén thong nhu may hd tro vecto (SVM — Support
Vector Machine) va bo phan loai Naive Bayes két hop
voi cac dac trung tr vung va ci phdp duogc tao thu
cong. Mic du cac phuong phap nay dat duoc hidu suat
hop 1y, nhung ching doi hoi ky thuét dac trung rong
rdi va rat nhay cam véi nhidu va ngon ngir khong
chinh thirc thuong thiy trong phan hdi cua sinh vién
va van ban trén mang xa hoi [6]. Vi sy phat trién cua
hoc sau, cac md hinh dya trén mang no-ron nhu mang
bd nhd ngin-dai han (LSTM — Long Short-Term
Memory), LSTM hai chiéu va kién trac dwa trén CNN
ngay cang dugc ap dung cho cac nhiém vu phan loai
tinh cam tiéng Viét [7, 8]. Cac md hinh nay cai thién
dang ké hiéu suit bang cach ty dong hoc cac biéu dién
tr phan tan va céac dic trung ngt canh. Tuy nhién, vi
chung xtr 1y vin ban dudi dang chudi tuyén tinh,
ching thuong gip kho khin trong viéc nim bat cac
phu thudc tam xa va cac mdi quan hé ngir nghia phirc
tap, dac biét la trong cac cau co biéu hién tinh cam
ngam [9].

2.2 Mang no-ron dua trén dd thi cho xtr 1y ngén ngit
tu nhién

Mang no-ron dd thi (GNN — Graph Neural Network)
gan day da ndi 1én nhu mot khung manh mé dé mo
hinh héa dit liéu ¢6 ciu tric va da duoc ap dung thanh
cong cho nhiéu nhiém vu xir 1y ngdn ngit tu nhién
khac nhau, bao gdm phén loai vin ban, trich xuit mdi
quan hé va phan tich tinh cam [10]. Trong sb do,
mang no-ron tich chap dd thi (GCN) m¢ rong cac
phép toan tich chdp cho dau vao c6 ciu triic do thi,
cho phép céc nit tong hop thong tin tir cac ving lan
can cuc bo cua chung. Trong phéan tich tinh cam, cac
phuong phap dua trén d thi thuong biéu dién vin ban
duéi dang d thi phu thudc hodc d6 thi dong xuat hién
tir, cho phép cac mo hinh nam bt cac mbi quan hé cu
phap va ngit nghia vuot ra ngoai thir tw tir tudn tu [11,
12]. Mot s6 nghién ctru di chimg minh ring, cic md
hinh dya trén GCN vuot trdi hon céc kién trac dua
trén chudi trong viéc nam bt cac phu thudc ngit canh
khong cuc bod. Tuy nhién, nghién ciru vé viée ap dung
mang no-ron dua trén dd thi vao phan tich tinh cdm
tiéng Viét, dic biét 1a trong linh vuc phan hoi gido
duc, van con tuong dbi han ché [1], diéu nay thac déy
phuong phap duoc dé xuét trong cong trinh nay.
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3 Phuong phap dé xuat

3.1 Tong quan kién trac

Quy trinh phén tich tinh ciam dua trén GCN duoc dé
xuat bao gdm nam giai doan chinh: tién xur 1y, xdy
dung db thi, hoc biéu dién, gdp va phan loai. Vin ban
phan hdi cta sinh vién Viét Nam duge tién xu ly va ma
hoéa thanh tir. Mdi cau sau d6 duge biéu dién dudi dang
d6 thi dong xuat hién tir, trong d6 cac nit twong tng
véi cac tir va cc canh duge hinh thanh dya trén cira sb

truot ¢ kich thude ¢b dinh. Cac tir nhing dugc hoc tu
dau dén cudi va duge st dung lam dic trung mit cho
nhiéu 16p GCN, cho phép md hinh nim bat cac mbi
quan hé ngir canh va ciu tric giita cac tir. Mot phép
toan gbp trung binh toan cuc tong hop cac dic trung
cap nat thanh mot biéu dién cau co do dai c¢b dinh, cudi
cung duogc chuyén dén bo phén loai softmax dé du
doan nhan tinh cam (ti€u cyc, trung tinh hoac tich cuyc).
Quy trinh d& xuit dugc minh hoa trong Hinh 1.

Vietnamese
Sentence

Word Co-
Text : Embedding
occurrence Graph =
Preprocessing Layer
' (nodes = words, 4 b
(lowercase, (learned end-to-
edges = sliding
cleaning) N : end)
= window)

GCN Layer
n=2 Pooling Layer

Global Mean Sentiment Prediction

(Negative / Neutral / Positive)

_ |Fully Connected

Hinh 1 Quy trinh tong thé ctia md hinh phén tich tinh cam dya trén GCN duoc dé xuat

3.2 Pé xuét bai toan

Xét bai toan phan tich tinh cam vin ban tiéng Viét
trén tap dit liéu phan hdi sinh vién UIT-VSFC.

Cho tap dir liéu huén luyén:

D= {(Siayi)}?le
trong d6 mdi mau di¥ liéu bao gom:
S;= {wl,wz,. . .,wni} la mot cau van ban tiéng Viét, duoc
biéu dién dudi dang chudi cac tir; y; € {0,1,2} 14 nhin
tinh cdm twong ting vaéi ba lop: ti€u cuc (negative), trung
tinh (neutral) va tich cuc (positive).
Khac voi cac phuong phap truyén thdng chi xem céu
van ban nhu mot chudi tuyén tinh, trong nghién ctru
nay, mdi cau S; duoc biéu dién dudi dang mot dd thi
¢6 cAu tric:

Gi=(, E)

trong do6: V; 1a tap cac nat dai dién cho cac tur trong
cau; E; 1a tap cac canh md ta mbi quan hé ngit nghia
va/hoac ct phap gitta cac tur, dugc xay dung dua trén
thong tin ngit canh.
Trén mdi d6 thi G;, mé hinh hoc sau dua trén d6 thi
duoc su dung dé hoc biéu dién dic trung toan cyc cua
ciu:  h,; =P (G)
trong d6 ®( ) 1a ham anh xa tir d0 thi sang khong gian
biéu dién tiém an.
Muc ti€u cua bai toan 1a xac dinh mot ham du doan:
sao cho ham mat mat duogc tdi thiéu hoa trén tap huin
luyén, ddng thoi t6i wu hoa do chinh xac (Accuracy)
va chi sd Fl-macro trén tap dir licu kiém thur.

Bai toan nay co thé duoc xem nhu mot bai toan phan
loai tinh cam da 16p (multi-class sentiment
classification) véi dau vao 1a dd thi van ban cé cau
trac, nham khai thac t6t hon cac mdi quan hé ngir
nghia trong tiéng Viét.
3.3 Tién xtt 1y va nhiing tir
Cho mdt cau van ban dau vao S= {w;,w,,...,w,}, qui
trinh tién xtr Iy bao gdm chudn hoa vin ban, loai bo
nhidu va anh xa céc tir vé mot tir dién ¢d dinh  véi
kich thude | | = 50.000.
MBoi tir w; duge anh xa sang mot vecto lién tuc thong
qua ma tran nhiing:
E X
Trong d6: d =300 la chiéu ciia khong gian nhung.
Biéu dién vecto ciia tir w; duge xac dinh 1a:
, x=Ewy)

Két qua, cau van ban S dugc bi€u dién dudi dang ma
tran ddc trung ban dau:

X =[X1, X2, .., X ]
3.4 Xay dung do thi ngit canh
Dé ndm bit cac mdi quan h¢ cuc bd giita cac tir trong cau,
vin ban duoc chuyén déi thanh mét d6 thi vo hudng:

G=(V.E)

Trong do: tap nut ¥ bao gom » nlit, moi nut twong ung
véi mot tu trong cau. Tép canh £ dugc xay dung dua
trén chién lugc ctra s6 truot (sliding window) véi kich
thudc k =2 véi dac thu phan hoi cta sinh vién thuong
ngan va tryc dién, gitp tap trung vao cic quan hé tir
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vung cuc bd manh nhét, tranh tao ra cac canh nhiéu
gilia cac tir qué xa nhau.
Cu thé, mot canh (i) E ton tai néu:

dx( ) -idx( ) =k
trong d6 idx(w) biéu thi vi tri cua tir w trong cau.
Chién luoc nay cho phép mé hinh khai thac cac mdi
quan hé ngit canh cuc bg gitra cac tir 14n cén trong van
ban tiéng Viét.
3.5 Cac tang tich chap do thi
Mo hinh sir dung hai ting GCN d lan truyén va cap
nhat dic trung giita cac nut trong d6 thi, voi sd 16p
GCN = 2 cho phép thong tin lan truyén dén cac “nuit
14n can cua 1an can”, du dé bao quat ngilt canh ctia méot
ciu phan hdi trung binh ma khong gy ra hién tuong
“qua min” (over-smoothing). Quy trinh lan truyén dic
trung tai tang thtr / duoc xac dinh boi cong thire sau:

1 1
H(+1) = o(D'EAD'EH(DW(D>

trong d6: A 1a ma tran ké cta do thi G; A=A +1, 1a
ma tran ké m& rong voi cac vong lap tu than; D 1a ma
tran bac cua A; WO 13 ma tran trong s6 ¢co thé hoc
dugc tai tang /; o(-) 1a ham kich hoat phi tuyén ReLU.
HC+D 13 ma tran biéu dién dic trung cia cac nut tai
tang (16p) thtr / trong mang GCN, trong d¢6 mdi hang
twong Ung véi vecto dic trung cua mét nut sau khi
dugc cap nhat & tang nay.
Dic trung dau vao cua ting GCN déu tién duoc xac
dinh la:

H® =X
Sau hai t?mg GCN, mdi nat duoc biéu dién b::ing mot
vecto 4n c¢6 chiéu h = 128.
3.6 Gop dac trung toan cuc
Pé thu duoc biéu dién ¢ dinh cho toan bd cau vin
ban, m6 hinh 4p dung Gop trung binh toan cuc
(Global Mean Pooling) trén tip cac nut dé giir lai
thong tin trung binh cua tit ca cac tir trong cau, phu
hop cho bai toan phan loai tinh cam tong quét:

n

1
hg=—- N
n
i=1
trong do h; 128 14 vecto dic trung ctia nit thir i sau
cac ting GCN. Vecto hg dong vai tro 1a biéu dién ngi

nghia toan cuc cia cau van ban.

3.7 Phan loai va t6i uu hoa
Biéu dién cau hg duoc dwa qua mot ting tuyén tinh dé
du doan phan phdi xac suit cia cac 16p tinh cam:

y = Softmax (W hg +b,)

37128 y3 b, 1a cac tham so cia bd

Trong d6, W,
phan loai; y 1a vecto x4c suat du doan cho ba 16p tinh
cam.

Ham mét mét duoc sir dung 1a Cross-Entropy Loss,

duogc dinh nghia nhu sau:
3

=~ log—( )
=1 ;
Trong do: y. la gia tri nhan thuc t&€ cta 16p thir ¢ &

dang one-hot (tirc 1a chi c6 mot phan tir bang 1 va cac
phan tir con lai bang 0); y,. 1a xac suat duy doan ciia mo
hinh cho 16p tht ¢, dugc tinh tir ham Softmax; Téng
duogc tinh trén 3 16p cam xuc: tich cuc, ti€u cuc va
trung tinh.

Thuét toan 1: xay dung d thi ngit canh tir vin ban
Thuét toan nay chuyén d6i mot cau vin ban thd thanh
cau trac d6 thi pht hop cho GCN.

Algorithm 1: Text-to-Graph Conversion

Input:

- Céau van ban tho S

- Tur dién Vocab

- Kich thudc cira s6 truot &

Output:

-Pd thi G= (X,Ey)

1. CleanText:

Chuyén cau S sang chir thuong; loai b6 URL, ky tu
dic biét va nhiéu.

2. Tokenization:

Tach cau thanh danh sach tir: {wy,wy,...,w,}

3. Indexing:

Chuyén mdi tir w; thanh chi s6 id; dva trén tir dién:
-Néuw,; Vocab, gan id; = Vocab(w)

- Nguoc lai, gan id; = IDyng

Thu dugc danh sach chi sé: X = {id, ,id,,...,id,}
4. Initialize Edge List:

5. Graph Construction:

E—o

6.fori=0ton—1do
7.forj=i—ktoi+kdo

8.1f (0 <j <n) and (i #) then

E Dai hoc Nguyén T4t Thanh
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9.E—E U {(i,))}

10. end if

11. end for

12. end for

13. Handle Isolated Nodes:

Néu E =2 , thém vong lap ty than:

E — {(0,0)}

14. Return:

G=(XEy)

Thuét toan 2: huin luyén M6 hinh GCN
Thuat toan ndy md ta qua trinh lan truyén xudi va tdi
uu hoa tham s6 cia mang GCN.

Algorithm 2: GCN Training Process

Input:

- Tép huln luyén Dy,

- Tbc do hoc a

- S epoch t6i da E,,,,

Output:

- M6 hinh da t6i vu 0

1. Initialization:

Khéi tao:

- Ma tran nhing E

- Hai tang tich chap d6 thi GCNConv,, GCNConv,
- B6 t6i vu Adam véi learning rate a

2. Training Loop:

3. for epoch =1 to E,,,, do

4. for each mini-batch B C D,,,,;, do

5. Forward Pass:

- Nhing tir: h©® = E(x)

- GCN tang 1: h(D = ReLU(GCNConv,(h©® E))
- GCN tang 2: h® = ReLU(GCNConv,(hV E))
- GOp dac trung toan cuc: hg = mean(h®)

- Du doan nhan: y = Linear(hg)

6. Loss Computation: = CrossEntropy(y,y)
7. Backpropagation & Update:

- Tinh gradient cua

- Cap nhat tham s6 6 bang Adam optimizer
8. End Training:

9. end for

10. end for

11. Return: 0

4 Thyc nghiém va danh gia

4.1 B9 dit ligu

Trong nghién ctru nay, thuc hién cac thuc nghiém trén
bo dir liéu UIT-VSFC [13]. Pay 1a bo di liéu chuan
cho bai toan phén tich tinh cam tiéng Viét, bao gom
cac ciu phan hoi cua sinh vién dugc gan nhin thi
cong. Bo dir liéu bao gdm 16.175 mau phan hoi cua
sinh vién Viét Nam. Mdi mau dugc phan loai vao mot
trong ba nhém tinh cam: ti€u cuyc, trung lap va tich
cuc. BO dir liéu duogc chia chinh thirc thanh 11.426
mau huan luyén, 1583 miu xic thuc va 3166 mau
kiém tra, dam bao qua trinh huén luyén mé hinh dang
tin cdy va danh gia cong bang. Cac vin ban phan hoi
duoc viét bang tiéng Viét ty nhién, khong trang trong,
chira cac biéu hién chuyén nganh va y kién chu quan,
didu nay lam cho viéc phan loai tinh cam tr& nén
thach thirc va thyc € hon.

4.2 Bo do danh gia

D¢ danh gia hiéu ning cia mo hinh GCN dé xuat, sir
dung hai chi s6 do ludng phd bién trong cac bai toan
phéan loai van ban:

- Accuracy (d6 chinh xac téng thé): do luong ty 18 cac
du doan ding trén tong sé mau thir nghiém.

- Macro F1-score: chi sé nay duoc uu tién sir dung dé
danh gia khach quan kha nang phan loai cia m6 hinh
trén ca 3 16p, dac biét khi co sy mét can bﬁng vé $6
lwgng mau giita cac nhan tinh cam.

Bang 1 Tham s thuc nghiém

Thanh phan Tham s0 Gia tri
Embedding . . "
(nhiing tir) Dimension (chiéu) 300
GON Layers | lidden  Dimension | )¢

(chiéu an)

Optimization | 1 ithm / LR Adam/10°
(t61 uu)
Tralmng (hudn Epochs / Batch Size 30/32
luyén)
4.3 Két qua

Trong phan nay, nghién ctru so sanh mo hinh GCN dé
xuit voi cac két qua thuc nghiém duoc cong bd boi
nhom tac gia cta by dir liéu UIT-VSFC. Mic du
nghién ctru gdc tap trung vao ca phan tich khia canh,
nghién ctru trich xuét két qua phan phan tich tinh cam
dé 1am ddi chung [13, 14].
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Béang 2 So sanh m6 hinh GCN

Phuong phip Dic trung Accuracy Macro F1-score
) (%) (%)
Maximum Entropy n-grams 87,00 63,30
SVM n-grams + TE-IDF 88,10 68,20
Bi-GRU Word Embedding 90,40 70,60
Bi-LSTM Word Embedding 88,10 69,50
CNN Word Embedding 87,20 68,40
PhoBERT (base) Pretrained Transformer (PhoBERT) 90,40 72,10
GCN (Pé xuat) Graph + Embedding 88,50 71,34

Nghién ctru thyc hién thi nghiém cat tia thanh phan
(Ablation Study) dé danh gia dong gop cua cac thanh
phan: chi ding Word Embedding (khong GCN): F1-
score giam xudng con 65,2 %. GCN vdi 1 tang: Fl-
score dat 68,7 %. GCN véi 2 ting (d& xuit): F1-score
dat mirc cao nhat 71,3 %. Két qua nay khang dinh
viéc sir dung cac tang tich chap db thi 1a yéu tb then
chét gitip mé hinh bat duoc cac phu thude ngit nghia
tam xa trong cau phan hoi cua sinh vién.

4.4 Thao luan

Hiéu nang vuot trdi vé macro Fl-score: diém dang
ch y nhat 1a mé hinh GCN dat chi s6 macro F1-score
1a 71,34 %, cao hon ca mé hinh mang no-ron hdi quy
manh nhét trong bai bao gbc 1a Bi-GRU (70,60 %) va
vuot xa SVM (68,20 %) cho thiy cau trac do thi gitp
mo hinh nhan dién t6t hon cdc sic thai tinh cam
khong chi dya trén thtr ty tor ma con dua trén mbi
quan hé khong gian giita cac tir khoa. Chi sé macro
Fl-score cao hon ching t6 GCN c6 kha nidng can
bang t6t hon giira cac 10p tinh cam, dic biét 1a kha
nang nhan dién cac 16p co it dit li€u (nhu Neutral)
hiéu qua hon céc phuong phép truyén théng. Do chinh
xdc twong dwong: V& mit Accuracy, GCN dat
88,50 %, cao hon SVM (88,10 %) va chi thip hon Bi-
GRU mot khoang nhé (~ 1,9 %). Tuy nhién, can luu y
rang GCN dat duoc két qua nay véi ciu triic do thi
don gian va s luong tham sb it hon dang ké so véi
kién triic Bi-GRU hai chiéu phtic tap. Trong khi cac
mo hinh co sé (baseline) trong nghién cuu [13] dua
trén chudi tir (sequences) hodc tui tir (bag-of-words),
mo hinh GCN dé xuit khai thac quan hé khong gian
gilta cac tir thong qua ciu trac do thi. Viéc vuot qua
cac baseline nay khing dinh ring: Cau tric dd thi c6

thé bat ldy cac dic trung ngit nghia cua tiéng Viét tot
hon cic phuong phap thdng ké truyén thong. Quan hé
1an cén trong “cira so trugt” (sliding window) 1a du dé
dai dién cho séc thai biéu cam trong cac cau phan hdi
ngén cia sinh vién.

Phan tich qua trinh huan luyén (Training Convergence)
Duya trén biéu do dudong cong ham méat méat (Hinh 2),
mo hinh GCN cho théy kha nang hdi tu on dinh trén
tap dir liéu UIT-VSFC.

Training Loss Curve of GCN on UIT-VSFC
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Hinh 2 Biéu d6 duong cong ham mit mat

- Tdc d6 hoc: ham mét mat giam manh tir mtrc 0,4207
& epoch 1 xudng dudi 0,1 chi sau 10 vong lap.

- Tinh 6n dinh: tir epoch 20 tro di, gia tri loss dao
déng & muc cuc thép (< 0,02), cho théy mo hinh da
hoc dugc cac dic trung ngit nghia quan trong tir cAu
tric do thi. Su bién ddng nhe & cac epoch cudi co thé
1a d4u hiéu cua viéc mé hinh dang cb ging toi wu hoa
trén cac mau nhiéu hodc cac mau thudc 1ép thiéu sb
(Neutral).

Hiéu ning tong thé va sy mat can bang 16p
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Két qua dat duoc v6i Accuracy 1a 88,50 % nhung macro
F1-score chi dat 71,34 %. Su chénh 1éch nay dugc gidi
thich thong qua viéc phan tich bao cdo phan loai:
- Lop tich cyc va tiéu cyc: mo hinh dat hi€u suét rat
cao voi Fl-score 1an luot 1a 0,91 va 0,90. Diéu nay
ching t6 kién traic GCN két hop voi cira sd truot
(sliding window) kich thuéc k = 2 d3 nim bat hiéu
qua cac tir khoa mang tinh biéu cam manh (vi du:
“t5t”, “nhiét tinh”, “t&”, “kho hiéu”).
- Lép trung tinh (neutral): day 1a diém yéu nhét cua
mod hinh véi Fl-score chi dat 0,33. Tuy nhién, hi¢u
suét thap & 16p Trung tinh (F1-score 0,33) 1a mot han
ché dang ké. Pidu nay c6 thé do tap dir liéu UIT-
VSFC c¢6 sy mat can bang 16n (I6p trung tinh chi
chiém ty 1& nho) va cac ciu trung tinh thudng c6 cdu
tric ngit phap tuong dong véi cau tich cuc/tiéu cuc
nhung thiéu cac tinh tir mang tinh dinh huéng manh.
Phan tich ma tran nhiam 1in (Confusion Matrix
Analysis).
Quan sat Hinh 3 (Confusion Matrix), c6 thé thy rd
céc sai sO ctia mo hinh:

Confusion Matrix of GCN on UIT-VSFC
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Hinh 3 Ma trin nham 1an

Do chinh xac trén 16p da s6: trong s6 1590 mau tich
cuc, mo hinh dy doan dung 1463 mau (92 %). Tuong
tu, 1299/1409 mau tiéu cuc duoc phan loai chinh xéc.

Su nham 14n cua 16p trung tinh: chi c6 40/167 mau
trung tinh dugc dy doan dung. S6 mau trung tinh bi
nham sang tiéu cuc (61 mau) va tich cuc (66 mau)
chiém phan 16n. Piéu nay xay ra do dic thu cua tiéng
Viét trong phan hoi sinh vién; cdc cdu trung tinh
thuong chira cac tir nglt khach quan hoac mang tinh
g6p v nhe nhang, d6i khi sir dung ciu triic twong tu
cau tich cuc/tiéu cyc nhung thiéu cac tinh tir manh,
khién bd loc cia GCN kho phan biét khi kich thudce
tap hudn luyén ctia 16p nay qua nhé. M6 hinh cho thay
kha ning hoi tu nhanh va on dinh, chung to cAu tric
GCN don gian véi cira sd truot phu hop cho cac bai
toan phéan tich tinh cam trong ngit canh gido duc voi
cac cau phan hdi ngan.

5 Két luan

Nghién curu da tiép can dua trén d6 thi st dung mang
GCN dé phan tich tinh cam phan hdi cia sinh vién
Viét Nam. Pong gop cdt 16i ctia nghién ctru 1 ching
minh tinh hiéu qua cta cdu tric do thi dong xuét hién
tir trong viéc ndm bat cic quan hé ngit nghia khong
gian, gitip md hinh dat chi s Fl-score vugt trdi hon
s0 voi cac md hinh tuln ty truyén thong trén ciing mot
bd dir liéu UIT-VSFC. Nghién ciru ciing khang dinh
r::ing GCN 12 mét lya chon tdi wu vé mit chi phi tinh
toan nhung van dam bao do chinh xac cho cac bai
toan phan loai vin ban tiéng Viét c¢6 ciu truc cAu ngin
va dic thu gido duc. V& hudng nghién ciru twong lai,
viéc tich hop cac dac trung ct phap sau hon nhu ciy
phu thudc (dependency tree) vao ciu triic canh ctia do
thi & mo hinh hoa chinh xac hon cic quan hé ngit
phap phirc tap trong tiéng Viét 1 can thiét. Ngoai ra,
nghién ciru cac k¥ thuat 1y mau hodc cic ham mat
mat (loss function) chuyén biét dé cai thién kha ning
nhan dién 16p trung tinh — mdt thach thac 16n do su
mat cin bang dir lidu di duoc chi ra trong két qua
thuc nghiém ctia bai bao nay.
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Graph Convolutional Networks for Vietnamese Student Feedback Sentiment Analysis

Nguyen Thi Phong Dung
Faculty of Information Technology, Nguyen Tat Thanh University, Ho Chi Minh City, Viet Nam
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Abstract Situational analysis plays a crucial role in understanding students' ideas and improving the quality of
educational services. However, situational analysis in Vietnamese still suffers from many linguistic specification
formulas and limitations in annotated data modes. In this paper, we proposed a deep learning method based on
schema using a Geometric Schema Analysis Network (GCN - Graph Neural Networks) to classify the sentiment
responses of Vietnamese students. Each input sentence was modeled like a map where words were represented as
nodes and edges were constructed based on fixed window sliders. Embedding learning from beginning to end in
the GCN was difficult, allowing for efficient language expression learning. Experiments were conducted on the
UIT Vietnam Student Response Corpus (UIT-VSFC). The proposed model achieved an accuracy of 88.5% and
F1 of 71.3%. Experimental results showed that neural network models based on schemas were a promising
direction for analyzing Vietnamese sentiment, especially in the work of extracting educational feedback.

Keywords Sentiment analysis; Graph convolutional neural networks; Vietnamese language; Student feedback;
Deep learning.
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