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TOM TAT

Ném 2025, nhiéu truong dai hoc ¢ Viét Nam da cong b6 phirong an tuyén sinh trong do
nhiéu nganh khong sir dung phuong thirc xét tuyén hoc ba [1]. Mot nguyén nhan quan trong
cuia xu huéng nay dé la d@é nang cao chat lwong tuyén sinh dau vao béi vi viéc quan Iy két qua
hoc tap cua hoc sinh ¢ truong trung hoc pho thong (THPT) co thé chiea thiee s khéach quan,
trung thuc [2]. Ngodi ra, di thao Quy ché tuyén sinh nam 2025 ciia B6 GD-DT ¢ quy dinh
rd diem xét, diém trang tuyen cua cac phuong thirc, t6 hop mon siz dung dé xét tuyén phai
degC quy doi tuwong duong vé mét thang diém chung (trong dé ¢ phuong thirc xét tuyén
hoc ba) [3]. Piém hoc ba va diém thi tot nghiép THPT & hai tiéu chi quan trong trong
ddanh gia ket qua hoc tdp cua hoc sinh. Bai bao nay #ng dung cong ngh¢ tri tu¢ nhan tqo
dae phan tich moi twong quan giiza hai logi diém trén. Két qud phan tich «wong quan sé la
co s¢ dé xay dung phirong &n quy doi twong dwong giia hai logi diém.

Tir khoa: M6 hinh héi quy, rrong quan, mang no ron sau.
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1. PAT VAN BE

Hoc sinh THPT dugc danh gia két qua hoc tap theo tirng mén hoc & tirng ky trong d6
mdi nim gdm c6 hai ky. Biém tong két timg nam (gdm niam 16p 10, 11 va 12) dwoc tinh
trung binh tir diém tong két cua hai ky trong nim va duoc goi 1a diém hoc ba THPT. Cac
truong THPT chi dong trong viéc xay dung dé thi, to chc thi, va cham thi dé danh gia két
qua hoc tap cua hoc sinh dam bao cac yéu cau vé chat lugng, cong bang va khéch quan
theo hudng dan cia S¢ GD-DT va Bo GD-BT. Pé hoan thanh chuong trinh THPT, hoc
sinh phai tham du mot ky thi tét nghiép do Bo GD-DT chu tri t6 chuc véi dé thi chung
hang nam cho hoc sinh toan quéc. Viéc cham thi tét nghiép THPT do S¢ GD-DT chu tri t6
chie dam bao tinh khach quan va chinh xac. Toan b quy trinh t6 chic thi va cham thi
dugc thuc hién mot céch than trong, bao mat, khach quan dudi sy giam sat nghiém ngat
cua cac don vi khac nhau (nhu cong an, thanh tra, giam sat, camera,...). Do vay, két qua
thi t6t nghiép THPT duoc danh gia 1a co do tin cay cao va thuong duoc lya chon 1a mot
phuong thtc tuyén sinh chinh, quan trong cua nhiéu truong dai hoc & Viét Nam.

Diém hoc ba THPT ciing thudng dugc sir dung 1a mot phuong thic tuyén sinh phéd
bién cua cac truong cao dang, dai hoc trong nhiéu nim qua. Tuy nhién, nim 2025 nhiéu
truong dai hoc cong bd bo phuong thirc xét tuyén hoc ba [1], dac biét 1a cac nganh dao tao
gi4o vién, véi 1y do chinh 1a dé nang cao chat luong tuyén sinh dau vao [2]. Nhiéu chuyén
gia gi4o duc cho rang viéc danh gia diém hoc ba ¢ cac truong THPT hién nay chua thyc su
khach quan va chinh xéc [2]. Ngoai ra, ban Dy thao Quy ché tuyén sinh nim 2025 cua Bo
GD-BT [3] ciing chi1 truong s& siét chit phuwong 4n xét tuyén sém bang diém hoc ba. Hon
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nira, theo du thao quy ché tuyén sinh méi, cac trudng dai hoc dugc yéu cau quy d6i diém
Xét tuyén tir cac phuong thirc va to hop mon khéac nhau vé mot thang diém chung dé dam
bao cong bang cho thi sinh (trong d6 c6 phwong thirc xét tuyén hoc ba).

Diém hoc ba va diém thi tot nghiép THPT déu cd cling mot thang diém chung, téi da
1a 10 diém cho mi mén riéng biét. Hién nay, cac phuong thirc tuyen sinh dya trén diém hoc
ba va diém thi t6t nghiép cua cac truong dai hoc ¢ Viét Nam da s6 déu sir dung ba mon khac
nhau trong mbi t6 hop xét tuyén, nén tong diém t6i da ciia mdi t6 hop xét tuyén 1a 30 diém.
Vén dé duge du luan quan tam do 1a tinh chinh xac va do tin cay cua diém hoc ba nhu thé
nao? Hon nira, do diém hoc ba cd tinh chat cuc bg, chiu anh huéng béi nhiéu yéu t6 dic thu
cua timg trudng (tir chét lwong dau vao, qué trinh giang day dén phuong phap kiém tra, danh
gid), nén mot cau hoi quan trong khac dwoc dit ra 1a Iam thé nao dé danh gia khach quan
ning lyc caa hoc sinh tir cac mdi trudng khac nhau? Dé tra 10i cac cau hoi trén, mot hudng
kha thi d6 1a so sanh, d6i chiéu két qua hoc tap & THPT vaéi mot hé quy chiéu diém “chuan”
(standardized scoring system), ¢ tinh chét toan cuc (global), va c6 d¢ tin cay cao (reliable).
Trong bai bdo nay, cac tac gia lya chon diém thi tot nghiép THPT la hé quy chiéu diém
chuan bai muc tiéu chinh caa ky thi ndy nham danh gida mat bang chat Iugng hoc sinh phd
thdng ca nudc. Dac bidt, ky thi sir dung dé chung va to chic thi chung véi quy trinh to chic
thi va cham thi khép kin, cd tinh bao mat va do do tin cay cao.

Cu thé, bai bao nay &ng dung cdng nghé tri tué nhan tao dé xay dung mé hinh hoi
quy nhiam phan tich, danh gia sy twong quan gitia diém hoc ba THPT (HB) va diém thi tot
nghiép THPT (TN) trong hai nim gan day cta hoc sinh tai mot s6 truong THPT cua tinh
Thanh Hoéa. Bai bao sé& phan tich su twong quan diém cua cing mot to hop xét tuyén giira
hai phuong thirc xét tuyén khac nhau dwa trén diém HB va TN. Két qua phan tich sy twong
quan sé& lam co s& quan trong dé danh gia khach quan va chinh xac hon nang luc cia mdi
thi sinh. Dua trén cac két qua ciia bai bao, cac truong dai hoc c6 thé tham khao dé xay
dung cdng thie quy d6i diém twong dwong. Mot phan rdt gon ciia bai bao nay duoc ding
trén trang thong tin dién tir trong phan tai liéu tham khao [11]. Trong cac phan tiép theo,
tac gia trinh bay céac noi dung chinh sau: tong quan tinh hinh nghién ctu, xay dung mo
hinh hdi quy, chuan bi dit liéu, phan tich két qua, va két luan.

2. TONG QUAN TINH HINH NGHIEN CUU
2.1. Quy doi diém twong dwong

Dy thao Quy ché tuyén sinh nam 2025 ctia B6 GD-DT yéu cau cac trudng dai hoc quy
d6i diém xét tuyén tir cac phuong thirc va to hop mén khac nhau vé mot thang diém chung dé
dam bao cong bang cho thi sinh. Dén thoi diém bai viét nay, chua co treong nao cong bd cong
thirc quy dbi diém HB sang diém thi TN. Véi diém danh gid nang Iyc, mot s6 trudng dua ra
cong thire quy dbi diém danh gia nang luc vé thang diém 30 dé cling mot thang diém véi diém
thi tot nghiép THPT hoic quy dbi diém ching chi tiéng Anh quéc té vé thang diém 10 cua
mén Tiéng Anh [4]. Viéc quy dbi trong duong thuc sy chua c6 thong tin chi tiét hon.

Trong bdi canh xét tot nghiép THPT nam 2025, Bo GD-PT da thong tin ty 1¢ diém
hoc ba trong xét cong nhan tt nghiép THPT s& tang tir 30% Ién 50%, bao gom ca diém
trung binh cac ndm 16p 10, 11 va 12. Nhu vay, diém thi TN THPT c6 cing trong s Véi
diém HB THPT (50%). Tuy nhién, théng tin cu thé vé viéc quy doi diém hoc ba THPT va
diém thi tét nghiép THPT cho muyc dich tuyén sinh dai hoc van dang duogc cac truong dai
hoc nghién ctu va s& cong b trong thoi gian téi.
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2.2. Céc ky thuat phan tich hai quy

Bai toan hdi quy (Regression) 1a mét trong nhimg bai toan co ban caa hoc may, nham
du doan gia tri lién tuc cua mot bién [6]. Pay 1a mot van dé dugc giai quyét hiéu qua bang
céc mo hinh hoc may c6 giam sat. Sau khi dugc huan luyén trén tap dir liéu, mé hinh hdi quy
c6 thé duoc sir dung dé dur doan gia tri twong lai cia mot chi s bat ky. Hoi quy tuyén tinh c6
thé & dang don gian (Mot bién) hoac nang cao (nhiéu bién). Trong k§ thuat hoi quy tuyén
tinh, qua trinh hoc tham s6 chinh 1 xac dinh céc hé s6 cua phuong trinh duong thang (hoic
siéu phang cho nhiéu bién) dua trén tap di liéu dau vao gdm. Dé thyc hién diéu nay, phuong
phap binh phwong nhé nhat (OLS) dwoc ap dung, véi y tuong cdt 16i 1a cuc tiéu hda ham
muc tiéu do khoang cach gitra dir liéu huan luyén va gid tri du doan.

Céc tham sé duoc xac dinh theo phuong phap OLS cho thiy rang dudng thang hoi
quy khéng chi phan anh xu huéng chung cua dir liéu ma con ludn di qua diém co toa do 1a
gia tri trung binh cua bién doc 1ap va bién phu thudc. Biéu nay thé hién mot dic tinh quan
trong cua hoi quy tuyén tinh don gian: trung binh cia cac gié tri dy doan bang trung binh
cuia c4c gid tri thyc té trong tap dix liéu huan luyén.

Phuong phéap hdi quy tuyén tinh chi thich hop khi dix liéu ¢ phan bé dang tuyén tinh.
Trong trudng hop dit liéu ¢ ciu tric phic tap, chling ta c6 thé ap dung céc phuong phéap hoi
quy logistics hoac hoi quy phi tuyén dwa vao mang no ron hoc sdu DNN (Deep Neural
Network). Hdi quy logistic (Logistic Regression) [8] 1a mot phuong phap thong ké duoc sir
dung dé mo hinh hdéa méi quan hé gitra mot hozc nhiéu bién doc 1ap voi mot bién phu thuoe
dang roi rac (Categorical Variable). Phuong phap nay hoat dong bang cach uéc lugng xac
suat cua c&c 16p dau ra théng qua mot ham logistic (hay con goi 1a ham sigmoid). Ban doc ¢6
thé tim hiéu thém cac k¥ thuat hoi quy tuyén tinh va phi tuyén trong tai liéu [9, [10].

Trong truong hop dit liéu ¢6 ciu trac da md hinh hoac khdng tuén theo phéan bé tuyén
tinh, phuong phap DNN c6 thé dugc @ng dung kha hiéu qua [7]. Phuong phap nay st dung
mang no ron hoc sau véi ham kich hoat phi tuyén dé xay dung kién tric mang no ron. Uu
diém ctia mang DNN 14 nang luc hoc tu dong cac didc trung bat bién va co tinh dai dién cao.
Do vay, mang DNN c6 thé phan tich va biéu dién cac phan bd dix liéu phirc tap kha hiéu qua.

3. XAY DUNG MO HINH THONG KE
3.1. Chuin bi dir liéu

Dit liéu duoc khao sat va thu thap tir cac thi sinh di tring tuyén vao cac truong dai
hoc, cao dang & tinh Thanh Hoa trong cac ndm tuyén sinh 2023 va 2024. Ngoai ra, ching toi
ciing khao sat thu thap s6 liéu tir cac hoc sinh & mot sé truong THPT trén dia ban tinh. Sau
khi diéu tra khao sét, dir liéu duoc xir Iy nhu sau. Vi két qua hoc tap & THPT, mdi mén hoc
duoc tinh trung binh tir diém tong két cia cac nam 16p 10, 11 va 12; véi két qua thi tot
nghiép THPT, mdi hoc sinh 1am céc bai thi trong d6 c6 céac bai thi bat budc (Toan, Vin) va
céc bai thi tu chon. Hinh 1 cung cap thong tin vé phan bd dir liéu cua hai mén Toan va Vin
v6i truc hoanh biéu dién diém hoc ba (HB), truc trung 1a diém thi tot nghiép (TN).
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Mén: Toan, hé s6 tuong quan (Correlation): 0.63 Man: Van, hé sé tuong quan (Correlation): 0.42
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Hinh 1. Biéu d6 phan bé dir liéu vé diém hoc ba (truc hoanh) va diém thi tét nghiép
(truc tung) ctaa thi sinh ctia mén To4n (trai) va mén Vin (phai)

Nhu vay, véi moén Toan lam vi du thi diém TN nhin chung thdp hon diém HB
khoang 1,2 diém (gié tri trung binh hozc gid tri trung vi). P léch chuan caa diém HB nho
hon do léch chudn caa diém TN, thé hién ring d6 rong cia phd diém TN 16n hon diém HB.
Ngoai ra, trén Hinh 1 (a) ciing cho thiy viing ngoai Ié c6 khoang 14 hoc sinh c6 két qua
HB kha cao (>8 diém) nhung diém thi TN lai kha thip (<5 diém). Tham chi c6 hoc sinh
dat 9,2 diém HB mon Toan nhung thi TN chi dat khoang 4 diém. Nguoc lai, ¢6 hoc sinh
diém HB khé thap (3,5 diém) nhung thi TN dat diém khé tét 1a 7 diém. V& tong thé, hé sé
tuong quan cua diém HB va diém TN mon Toan 13 0.63 (khé cao). Luu ¥ rang hé s6 twong
quan c6 gié tri nho nhét 1a -1 va 16n nhat 1a +1. Hinh 1(b) cung cp cac thong tin tuong ti
cho mén Vin, tuy nhién hé s6 twrong quan giita diém HB va diém TN thap hon mén Toan,
cu thé 12 0.42. VUing ngoai 1é ciia mén Vin ciing thap hon, véi ti 18 chi 0.07% (3 mau).

Tir cac diém thanh phan trén, chung toi tinh diém cuaa cac to hop chinh thudc cac
khdi A, B, C, D. Biém ciia mdi t6 hop 1a diém tong cua ba mon thudc té hop. Hinh 2 minh
hoa biéu d6 phan b diém caa cac khdi A00 va C00. Cac thong tin co ban ciing duoc hién
thi nhu & Hinh 1. Trong phan tiép theo, ching ta s& xay dung mé hinh hdi quy cho cac tap
dir liéu khac nhau da xay dung ¢ phan nay.

T4 hop: A0, hé sé tuong quan (Correlation): 0.57 T& hop: €00, hé s tuong quan (Correlation): 0.43
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Hinh 2. Biéu 6 phan bé dir ligu vé diém hoc ba (truc hoanh) va diém thi tét nghiép (truc
tung) caa thi sinh ciia t6 hop A00 (trai) va B0O (phai)

42




TAP CHI KHOA HQC TRUONG PAI HQC HONG DUC - SO 72C (03.2025) '2:22“ gggg i jggg

3.2. Xay dwng mé hinh hai quy tuyén tinh

Trong phan nady, ching ti 4p dung mé hinh hdi quy tuyén tinh dé phan tich sy tuong
quan gitra diém HB va diém TN. M6 hinh hdi quy tuyén tinh trong trudng hop nay 1a mo
hinh ham mét bién c6 dang: y = aox + o

trong d6: x 1a bién doc lap, y 1a bién phu thudc, ay 1a hang sb, oo 1a hé sé phu thudc
gitra x va y.

Chung tdi 4p dung md hinh tuyén tinh cho cac truong hop dit liéu vé diém HB, diém
thi TN cua tirng mon riéng biét (nhu Toan, Van, Anh,...) va cua cac td hop xét tuyén khac
nhau (nhu A00, C00, DO1,...). Hinh 3 cung cép két qua truc quan xay dung phuong trinh
duong thang biéu dién mdi quan hé gitra diém HB va diém thi TN cho hai mén Toén va
Vian. Dbi véi moén Toan, phuong trinh dudng thang c6 dang: TN = 0.88xHB + 0.2

Ching ta 6 thé lam tron phuong trinh dé ¢6 dang don gian hon 1a: TN = 0.9xHB.

Nhu vay, néu mét thi sinh c6 diém HB mén Toan 1a 8,0 diém thi mé hinh du doan
diém thi TN 1a 7,2 diém.

Mon: Toan, hé s6 tuong quan (Correlation): 0.63, TN = 0.88HB + 0.2 Mon: Van, hé so tuong quan (Correlation): 0.42, TN = 0.46HB + 4.8
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Hinh 3. Két qua xay dung mé hinh hai quy tuyén tinh caa tap dir liéu gom diém TN va
diém HB ciia cAc mén Toan (trai) va Vin (phai)
V&i mén Vin, mo hinh hdi quy tuyén tinh c6 phuong trinh: TN = 0.46xXHB + 4.8
Chung ta c6 thé sir dung dang don gian ciia phuong trinh trén 1a: TN = 0.45xHB + 5
Nhu vay, néu thi sinh c6 két qua HB 1a 8,0 diém, md hinh dy doan diém thi tét TN 1a
8,6 diém. Hinh 4 hién thi két qua tuong tu ddi véi mén Sinh va mén Tiéng Anh voi
phuong trinh hoi quy lan luot 12: TN = 0.58XHB + 1.7 va TN = 1.14xHB - 3.0.
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Mén: Sinh, hé s8 tuong quan (Correlation): 0.34, TN = 0.58HB + 1.7 Mén: Tiéng Anh, hé s8 tuong quan (Correlation): 0.62, TN = 1.14HB - 3.0
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Hinh 4. Két qua xay dung mé hinh héi quy tuyén tinh ciaa tap dir liéu gém diém TN va

diém HB ciia cac mdn Toan (Sinh) va Tiéng Anh (phai)

Tiép theo, chiing tdi phan tich su phu thugc gitra diém thi TN va diém HB & mic do
t6 hop gdm 3 mén riéng biét. Cac té hop duoc lya chon mang tinh dai dién cho 3 linh vuc
gom: Khoa hoc tu nhién (cac t6 hop thuoc khéi A va B), Khoa hoc xa hoi (cac t6 hop
thuoc khdi C), va Ngoai ngir (cac t6 hop thudc khdi D). Viéc phan tich mdi twong quan &
mtc d6 t6 hgp mon sé& cho két qua 6n dinh va dang tin ciy hon vi st dung dong thoi ca 3
mon (nhiéu dic trung hon) trong mdi t6 hop dé xay dung mo hinh théng ké. Hon nita, kha
ning ma thi sinh mic sai 1am khong dang co & ca ba mdn dan dén két qua diém khong

phan anh dung nang luc thi sinh & thap hon so véi tirng mon.

Hinh 5 cung cap két qua xay dung mé hinh hoi quy tuyén tinh cho céc to hop thudc
khdi Khoa hoc ty nhién (KHTN) va Khoa hoc x& hoi (KHXH). Phuong trinh hdi quy ddi
véi khéi Khoa hoc ty nhién 1a: TN = 0.85xHB + 0.2. Dang don gian cua phuong trinh c6

thé ding 1a: TN = 0.85xHB.

Hé s6 tuong quan (Correlation): 0.55, TN = 0.85HB + 0.2 Hé s6 tuong quan (Correlation): 0.50, TN = 0.66HB + 7.2
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Hinh 5. Két qua xay dwng mé hinh héi quy tuyén tinh cia tap dir liéu gom diém TN va
diém HB ciia cac t6 hop KHTN khéi A, B (bén trai) KHXH khéi C (bén phai)
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Déi vai dit liéu cua khdi Khoa hoc xa hoi, phwong trinh g biéu dién méi quan hé
giita diém HB va diém thi TN 1a: TN = 0.66xHB + 7.2. Dang don gian ciia md hinh c6 thé
&p dung la: TN = 0.65xHB + 7. Nhu vdy, néu thi sinh dat 26,0 diém HB thi md hinh du
doan diém thi TN ddi véi cac td hop thude linh vee KHTN 1a 22,1 diém va diém thi TN ¢
céc t6 hop thude linh vuee KHXH 1a 23,9 diém. Két qua dy doan trén cho thdy diém HB
thuong thap hon diém thi TN va diéu nay thuong dung trong thyc tién. Ching ta c6 thé
kiém chting nhan dinh nay thdng qua phan b diém thi TN va diém HB & trén Hinh 5.

Déi véi dir liéu cua khbi Ngoai ngix, Hinh 6 cung cap két qua xay dung md hinh hoi
quy tuyén tinh. Phuong trinh két qua 1a: TN = 0.95xHB - 1.6. Chang han, néu thi sinh c6
diém HB 1a 26,0 diém thi mé hinh dy doan diém TN 1a 23,1 diém.

Hé sé tuong quan (Correlation): 0.64, TN = 0.95HB - 1.6

Diém thi TN THPT (tn_D)

16 18 20 22 24 26 28
Diém hoc ba THPT (hb_D)

Hinh 6. Két qua xay dung mé hinh héi quy tuyén tinh cia tap dir liéu gém diém TN va
diém HB ciia céc td hgp thude linh vuc ngoai ngir (khdi D)

Cuébi cung, ching t6i xay dung mé hinh hdi quy tuyén tinh cho céc to hop thuoc ca 3
linh vuc trén. M6 hinh héi quy tuyén tinh duoc minh hoa trén Hinh 7 c¢6 phwong trinh:
TN =0.8xHB + 2.5.

Hé sé tuong quan (Correlation): 0.55, TN = 0.8HB + 2.5
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Diém thi TN THPT (tn_ABCD)
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Diém hoc ba THPT (hb_ABCD)

Hinh 7. Két qua xay dung mé hinh héi quy tuyén tinh cia tap dir liéu gom diém TN va
diém HB caa cac té hep thudc 4 khdi (A, B, C, D)
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V6i mo hinh hdi quy nay, ching ta cé thé &p dung dé quy ddi diém HB sang diém thi
TN mot cach thuan tién va d& dang. Chang han, cac thi sinh c6 két qua hoc tap 28 diém HB
hodc 20 diém HB thi nhiéu kha ning diém thi TN s& lan luot 12 24,9 va 18,5. M6 hinh nay
khai thac va su dung thong tin va cac dac trung ctia tat ca cac to hop & nhiéu linh vuc khac
nhau, do vay c6 thé xem 1a mot sy hai hoa tong thé va lya chon hop 1y cho bai toan quy doi
diém HB sang diém TN. Khi thyc hién quy d6i diém HB sang diém thi TN, ning lyc cia
cac thi sinh duoc dat vao cing mot hé quy chiéu chuan. Vi vay, cau hoi vé danh gia ning
lyc ctia céc thi sinh khac nhau ciing s& tré nén kha thi hon nhiéu.

Mot sé thdng tin thong ké quan trong vé md hinh hdi quy tuyén tinh & Hinh 7 dugc
cung Cép bén dudi. Theo do, ching ta ¢ thé thdy c6 nhiéu hoc sinh c6 diém hoc ba (cua
mot to hgp gom 3 moén) trén 20 diém, tham chi ¢6 hoc sinh dat 22,4 diém HB, nhung diém
thi TN lai kha thap (7,8 diém).

Nhdn xét: Dé c6 két qua phan anh chinh xé4c nhat nang lyc cia thi sinh khi quy doi tir
diém HB sang diém thi TN, ching ta c6 thé ap dung cac cong thirc cho mdi linh vyc nhu
trong Bang 1. Néu mudn st dung mét cong thire quy doi cho mét to hop bat ky, ching ta
c6 thé str dung cong thie sau: TN = 0.8xHB + 2.5

Béang 1. C4c cong thirc quy ddi diém HB sang diém thi TN

STT Linh vyc Cong thirc quy doi
1 Khoa hoc ty nhién TN =0.85xHB
2 Khoa hoc x& hoi TN =0.65xHB + 7
3 Ngoai ngi TN =0.95xHB — 1.6
4 | Tatca cac linh vuc TN =0.8xHB + 2.5

3.3. Xay dung md hinh phi tuyén

Trong phan nay, ching t6i 4p dung md hinh hdi quy phi tuyén dé phan tich méi quan
hé gitta diém HB va diém thi TN. Gan day, sy phat trién manh mé cia mang no ron hoc
sau DNN (Deep Neural Network) d tao ra nhiéu két qua ni bat trong cac bai toan vé thi
giac may tinh, hoc may, xir ly hinh anh, xir Iy ngon ngit,... Uu diém cua cac mang DNN
d6 1a co nang lyc biéu dién céc phan bé dit lidu phuc tap va co kha nang hoc cac dic trung
quan trong, cé tinh dai dién va tinh bén vitng cao. Do vay, trong phan nay ching tdi &p
dung mé hinh mang DNN phi tuyén dé phan tich di liéu vé& diém HB va diém thi TN. Mo
hinh mang gém c6 5 tang no ron két néi day du (dense) duoc mé ta ¢ Bang 2.

Bang 2. M6 hinh mang DNN hai quy

Layer (type) Output Shape Param #
normalization (Normalization (None, 1) 3
dense (Dense) (None, 16) 32
dense_1 (Dense) (None, 16) 272
dense_2 (Dense) (None, 24) 408
dense_3 (Dense) (None, 24) 600
dense_4 (Dense) (None, 1) 25
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M6 hinh nay c6 1340 tham sé hoc va duoc huan luyén trén b di liéu gdm diém HB
va diém thi TN caa moi t& hop & trén Hinh 7. Cu thé, tap dir liéu nay gém co khoang
27,000 miu va duoc chia thanh 2 tap con: tap huan luyén 90% (training) va tap xac thuc
10% (validation). Ham muc ti€éu duoc su dung 1a ham MSE do khoang céch gitra dir liéu
du doan va dir liéu huan luyén. M6 hinh duoc huan luyén sau khoang 20 vong lap (epoch)
véi toe do hoc (learning rate = 0.001).

Hinh 8 trinh bay két qua huan luyén md hinh va hién thi biéu d6 ham muc tiéu trén
hai tap dit liéu huan luyén va xéac thuc. Nhu chung ta c6 thé quan sét thiy, md hinh hoi tu
rat nhanh sau khoang 3 epoch. Gi4 tri ham muc tiéu sau d6 da bao hoa va hoi tu 6n dinh vé
gié tri khoang 1.2.

loss

——— wal_loss
4.5 -

4.0 4

3.5 1

Error

3.0 4

2.5 A

0.0 2.5 5.0 7.5 10.0 1z2.5 15.0 17.5
Epoch

Hinh 8. Biéu d6 ham muc tiéu trén hai tap huin luyén va xac thuc

Hinh 9 biéu dién két qua truc quan caa duong cong phi tuyén ma mé hinh hoc duoc
tir dix liéu huan luyén. Pudng cong ¢ xu hudng bam di qua cac ving gia tri trung binh cua
dir liéu va do d6 biéu dién tét hon, chinh xac hon méi twong quan giira diém HB va diém
thi TN. Néu quan sét ky hon, r& rang mé hinh tuyén tinh & Hinh 7 ¢6 thé xem 1a md hinh
xap xi cua duong cong trong md hinh phi tuyén DNN duoc tim thiy & Hinh 9. Két qua nay
lan nita khing dinh tinh wu viét ctia céc md hinh DNN trong viéc hoc mét cach tu dong céac
cau trdc phic tap va phi tuyén caa dit liu.

30 A

Data

= Predictions

25 A

15 o

10 -

16 18 20 Zlf\bﬁABCD 24 26 28 30
Hinh 9. Két qua dwdng cong phi tuyén biéu dién mé hinh hdi quy
3.4. Phan cum dir liu
Trong phﬁn na‘lyz chung t6i 4p dung thuat toan hoc khong gidm sat, cu thé 1a thu:cflt toan
phan cum K-means d€ phan tich, danh gia cac nhém hoc sinh khac nhau dya trén diem HB
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va diém thi TN. Dir ligu phan tich 13 tap dit ligu vé& diém ctia moi t0 hop ¢ trén Hinh 7. Thuét
to4n K-means duoc ap dung véi tham s6 K = 12 (s6 cum) Két qua phan cum duoc trinh bay
trén Hinh 10. Quan sat trén Hinh 10, ching ta thay mot sO nhan x€t quan trong sau:

Nhom s6 7 va mot nira dudi ciia nhom sé 4 bao gém nhing hoc sinh c6 diém HB
kha cao (tir 15 dén 27.5 diém) nhung diém thi TN lai kha thap (dudi 15 diém). Pang chu
Y, ) lugng cac hoc sinh & nhom nay kha cao, khoang 2000 hoc sinh;

Nhom sb 3 phan anh kha tot mdi twong quan gitra diém HB va diém thi TN. Theo
d0, c6 khoang 1858 hoc sinh ¢6 diém HB kha cao (> 25 diém) thi ciing ¢6 két qua thi TN
kha cao (> 22.5 diém);

Céc nhom con lai biéu dién mot mire do twong quan phi hop giita hai loai diém trén.

Két qua phan cum d liéu

30 1 Cluster 1 (1998)
Cluster 2 (2137)
Cluster 3 (1858)
Cluster 4 (1512)
Cluster 5 (3217)
Cluster 6 (3602)
Cluster 7 (1224)
Cluster 8 (2225)
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Hinh 10. Két qué phan cum di li¢u trén tap dir ligu gom diém TN va diém HB ciia cAc té
hep thudc 4 khoi (A, B, C, D).

4. KET LUAN

Bai viét nay phan tich méi twong quan gitta diém HB va diém thi TN 1am co s& dé giai
quyét hai cau hoi: 1am thé nao dé quy dbi diém HB sang diém thi TN va danh gia nang luc hoc
tap ctia cac hoc sinh khéc nhau dia vao diém HB nhu thé nao? Dé giai quyét cac cau hoi trén,
chiing t6i da khao st lay s6 liéu diém HB va diém thi TN cua hoc sinh tai mét sé co so giéo
duc THPT trén dia ban tinh. Dong thoi, ching t6i ap dung cac md hinh phan tich hdi quy tuyén
tinh dé danh gi4 sy twong quan cua hai loai diém trén ¢ cic muc do phuc tap cua di ligu, gom:
dir liu tieng mon hoc rleng biét dén cac to hop xét tuyén (mdi t6 hop gom 3 mon rleng biét).
Céc md hinh hoi quy tuyén tinh di duoc xay dung cho tung mon, ting t6 hop va nhiéu t6 hop.
Trén co s& d6, chiing i xay dung cong thirc quy doi diém HB sang diém thi TN. Ngoai ra, bai
bo nay ciing &4p dung phwong phép mang no ron hoc sdu DNN dé xay dung mé hinh héi quy
phi tuyén cho dir lidu diém HB va diém thi TN. Cudi cting, phuong phap hoc may khong giam
sat duoc sir dung dé phan tich dir liéu thanh cac nhém hay cum khac nhau. Két qua phan cum
gitip danh gia chinh xac, thuan tién, truc quan nang luc hoc tap cta cac nhém hoc sinh khac
nhau. Trong cac nghién citu tiép theo, chung i s& ma rong pham vi nghién ciru d&é xay dung
cong thirc quy doi gitta diém thi danh gia ning luc va diém thi TN.
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DEVELOPING A REGRESSION MODEL TO ASSESS STUDENT
ACADEMIC PERFORMANCE

Trinh Thi Anh Loan, Pham The Anh, Nguyen Dinh Thinh, Vu Van Lieu
ABSTRACT

In 2025, many universities in Vietnam have announced their admission plans, with
several programs no longer using high school academic records for admission consideration
[1]. A key reason for this trend is to improve the quality of student intake, as the management
of high school academic results may not always be entirely objective and transparent [2]. In
addition, the draft regulations issued by the Ministry of Education and Training specify that
admission scores for different admission methods must be converted to a common scale [3].
High school academic records (Ra) and national high school graduation exam scores (Sg) are
two important criteria for assessing students' academic performance. This paper applies
artificial intelligence technology to analyze the correlation between these two types of scores
(e.g., Ra and Sg). The correlation analysis results will serve as a foundation for developing an
equivalent conversion method between them.

Keywords: AutoEncoder, deep Embedding Clustering, deep Neural Network.
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