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w hai long cua sinh vién la mot thuoc do quan trong dé danh gia chat luong giang day

trong gido duc dai hoc. Cdc nghién cuu truoc day cung da khang dinh mucc do hai long
cua sinh vién phan anh tryc tiép hiéu qua giang day va anh létru’éng den dong lyc ciing nhu ket
qua hoc tdp cua nguoi hoc. Do do, viec lang nghe va phdn tich phan hoi cua sinh vien khong
chi cho phép giang vién tai cdc truong dai %()c cdi thién phwong phap giang day ma,con gop
phan nang cao trai nghiém hoc tdp cua nguwoi hoc va chat lwong gido duc tong thé. Nghién
cteu nay ap dung cac,mo hinh hoc may (machine learning) co giam sat dé du doan mirc do hai
long cua sinh vien doi voi hoat dong giang day cua giang vién tai Truong Pai hoc Thuong mai
va xac dinh cdc yéu to anh huong quan trong den sy hai long cua sinh viéen. Nhom nghién cuu
da sw dung 7 mo hinh hoc may khac nhau dé chay dir liéu la cac cau tra loi cua 3.477 sinh
vign vé hoat dong giang day cua giang vién Truong Pai hoc Thuong mai nam hoc 2023-2024,
ket qua cho thay: Mo hinh Hoi quy tuyen tinh (Linear regression - LR) cho ket qua dam bao
vieot troi sQ voi cac mo hinh khac, dong thoi, xdac dinh nam hoat dong cua giang vién anh
hwong nhiéu nhdt den sw hai long cua sinh vién bao gom: phwong phap giang day ro rang;
kha nang bao quat va kiém soat hoc tap cua nguoi hoc, sw dung phwong phap, phwong tién
daqy hoc hop ly, hiéu qua; khuyén khich nguoi hoc tu hoc; nghiem tuc, khach quan va cong
bang trong viec danh gia. Ket qua nghién curu cung cap thong tin quan trong cho giang vien,
va nha quan ly trong viéc cdi thién piu’o’ng phap giang day, huong su tdp trung toi cac yéu to
anh hwong lon den sy hai long cua sinh vien. Bai bao ciing ki vong la tai liéu tham khao hitu
ich cho cac nha nghién cuu trong lya chon cac moé hinh }%)c may khdac nhau phuc vu nhitng
diéu tra twong dong.

Tir khoa: Hoat dong giang day cua giang vién, su hai long cua sinh vién, mo hinh hoc may.
JEL Classifications: M12, M54, O15.

DOI: 10.54404/JTS.2025.199V.06

Giédi thiéu | dai hoc tot, s€ thu hut hoc sinh tot nghiép
Nang cao chat lugng gido duc va dao tap, trung hoc pho thong dang ky vao truong, tao
dac biét & bac dai hoc la mot trong nhitng van  niém tin cho sinh vién trong qua trinh dao tao,
dé luén dugc, quan tam hang dau cua xa hoéi  1a diéu kién thuan loi cho vigc tim kiém viéc
hién nay. Chat luong dao tao tai cac truong lam va thanh cong trong su nghié¢p clia nguoi

Tac gia lién hé: liennt@tmu.edu.vn

_ kheahoe =
5 199/2025 thuong mai 87




Y KIEN TRAO BOI

hoc sau khi tot nghi¢p. Danh gia chat lugng
dao tao ¢ cac truong dai hoc thong qua su
phan hoi cua nguodi hoc vé hoat dong giang
day cua giang vién cho thay: su hai long cua
sinh vién do1 véi hoat dong giang day cua
giang vién tai cac truong dai 1g100 phu thudc
vao nhiéu yéu to6 khac nhau nhu: sy hiéu biét
sau va rong cua giang vién, phuong pha
giang day hiéu qua, khach quan trong dénﬁ
gia nguoi hoc... Tuy nhién, cidc nghi¢n ctu
truyén thong thuong chi dua trén thong ké
don gian, khong khai thac day du gia tri cua
dir licu phan hoi cua sinh vién vé hi¢u qua
giang day cua giang vién (Muijtjens et al.,
2010) (Macfadyen et al., 2016). Cu thé nhu
nghién ciru ctia Masserini et al., (2019) chj ra
rang nhiéu truong dai hoc st dung cac thon
ké md td nhu trung binh va tan suat dé dan
gid phan hoi cua nguodi hoc yé hoat dong
giang day cua giang vién, dan dén yi€c,bo qua
nhitng moi quan h¢ phyc tap va tiém an gitra
cac yeu to anh hudng dén su hai 1ong cua sinh
vién. Céch tiép cn thong ké mo ta dé thuc
hién nhung la1 thiéu kha nang phat hién céc
xu hudng sau hon trong dir liéu phan hoi
(Sulis et al., 2019). Diéu nay cho thay c¢an ap
dung cac phuong phap phan tich tién tién hon
de khai thac toan dién du li¢u, 1am co so viing
chdc trong nang cao chat lugng giang day va
trai nghieém hoc tap. Trong khi d6, mot so
nghién ctru gan day da cho thay rang cac
thuat toan machine learning c6 thé xu ly dir
li¢u phan hoi cta sinh yién mot cach hi¢u qua,
gitp phat hién cac may an va moi quan hé
phuc tap gitta cac bién so (Yagci, 2022)
(Okoye et al., 2022).

Nghién ctru nay st dung cac m6 hinh hoc
may (machine learning) dé du doan muc do
hai long cua sinh vién doi voi hoat dong giang
day cua giang vién dya trén 21 ti€u chi lay tu
hoat dong k%éo sat dinh ky cua sinh vién
Truong Pai hoc Thuong mai nam hoc 2023-
2024 va xac dinh cac hoat dong ndo cpa giang
vién ¢ anh hudng quan trong nhat dén su hai
long cua sinh vién. Viéc sit dung dong thoi
nhiéu mo hinh machine learning trong nghién
ctru nay cling ki vong chirng minh cach thic
cdi thién chat lyong (%u’ doan muc do hai long
cua sinh vién do1,vdi hoat dong giang day cua
giang vién, khac_ phuc han ché cua céac
phuong phép truyén thong nhu thong ké mo
ta va hoi quy tuyen tinh don gian.

1. Co,s6 ly thuyét ve cac yéu to, anh
hwéng dén su hai long cia sinh vién doi voi
hoat dong gidng day cia giing vién thong
qua cac mo hinh hgoc may

1.1. Mgt so khdi niém co bdan

Sw hai long cua sinh vién 12 mot khai niém
da chi€u, phan &nh mtc d6 thoa man cua sinh
vién doi voi cac khia canh khac nhau cua trai
nghiém hoc tap tai truong dai hoc. Nhiéu
nghién ctru da chi ra rang su hai long cua sinh
vién khong chi don thuan 1a cam xtic nhat thoj
ma la két qua cia qua trinh danh gia tong thé
ve chat luong gido duc, bao gom ca yéu to hoc
thudt va phi hoc thuat (Luis Miguel Olortegui
Alcalde, 2024; Siscan & Moldovan-Batrinac,
2024). Sy hai long cua sinh vién c6 thé bi anh
huong bdi nhiéu yéu to, nhu chat luong giang
day, co s¢ vat chat, dich vu ho trg sinh vién,
moi trudong hoc tp va cac hoat dong ngoai
khéa (Wong & Chapman, 2023). Trong
nghién ctu nay, su hai long cua sinh vién
duoc tap trung vao khia canh hoc thuat, cu thé
la mrc d§ sinh vién cam thay thda man véi
hoat dong giang day cua giang vién. Sy hai
long nay %héng chi anh huong dgén két qua hoc
tap cua sinh vién ma con tac dong dén danh
tieng va uy tin ctia nha truong (Luis Miguel
Olortegui Alcalde, 2024).

Hoat dong giang day 1a mét khai niém
rong, bao gdm tat ca cac hoat dong cia giang
vién lién quan dén viéc thiét ke, trién khai va
danh gia qua trinh day hoc. Theo Rusticus va
cong su (2023), hoat dong giang day khong
chi don thyan Ia vi¢c truyén dat kién thirc ma
con bao gom viéc tao ra modi truong hoc tap
tich cuc, khuyén khich sy tham gia cua sinh
vién va ho trg sinh vién phat trién cac ky nang
can thiét. Hoat dong gidng day hi¢u qua doi
hoéi gidng vién phai co kién thirc chuyén mén
sau rong, k¥ nang sy pham tét va kha nang
thich tmg v&i cac doi tugng sinh vién khac
nhau (Agustin et al., 2024). Hoat dong giang
day dugc xem xét trén cac khia canh nhu:
chuan bi bai giang (ndi dung, phuong ti¢n),
phuong phap giang day, tuong tac vdi sinh
vién va danh gia két qua hoc tap. Cac khia
canh nay duoc luya chon dya trén cac nghién
cuu trudc day ve cac yeu to anh huong dén sy
hai long cua sinh vién (Caldwell et a%, 2024;
Clements et al., 2025).

Hoc may (machine learning) 1la mot linh
vuc cua tri tu¢ nhan tao (Al) chuyén nghién
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ctru cac thuat toan gitp hé thong cé thé hoc tur
dir liéu va dpa ra gu doan ma %h()ng can lap
trinh truc tiép (Janiesch et al., 2021). Trong
gido duc, hoc may da duoc ap dung rong rai
de du doan két qua hoc tap cua sinh vién, phat
hién rui ro bo hoc va toi vu hoa phuong phap
giang day (Alyahyan & Diistegér, 2020).
Nghién ctru cua Yager (2022) str dung cac mo
hinh hoc may c6 giam sit nhu: Mo hinh hoi
quy tuyén tinh c6 diéu chuan (RLR -
Regularized Linear Regression), M6 hinh hoi
quy May vector ho trg (SVMR - Support
Vector Machine Regression), M6 hinh
Random Forest (RFR - Random Forest
Regression), ... dé du doan diém thi cuoi ky
cua sinh vién dai hoc dya trén diém thi gitra
ky. Viéc 4p dung hoc may khong chi gitp
tang do chinh xac ctia dy dodn ma con cung
cap cai nhin sau sac hgn vé cac yéu td quan
trong nhat anh huong dén sy hai long cyia sinh
vién, diéy ma cac phuong phép thong ké
truyén thong kho cé thé dat dugc.

1.2. Tong quan nghién ciru

1.2.1. Cag¢ nghién curu vé su hai long cua
sinh vién doi voi hoat dong giang day cua
giang vién . .

Tron]g1 nhiing ndm gan day, nhiéu con
trinh nghién ctru da tap trung khao sat va dan
gid mirc d6 hai long cua sinh vién doi voi hoat
dong giang day cua gidng vién tai cic co s&
gi4o duc dai hoc. Phan 16n cac nghién ctru na
thyong ap dung cac phuong phép phan tic
thong ké truyén thong nhu thong k¢ mo ta va
hoi quy tuyen tinh dé xac dinh moi quan hé
gitta muc d6 hai long va cac yéu to anh hudng.
Chéng han, mot so nghién ctu da chi ra rang
cac yéu t0 nhu chuyén mon gidng yién,
phuong phap giang day, kha nang giao ti€p va
muc do tuong tac déu co tac dong dang ké dén
su hai long cua sinh vién (Merola et al., 2022;
Sohail & Hasan, 2021). Mat khac, mot so
cong trinh khéc chu trong danh gid chat lugng
giang day thong qua muirc 46 phu hgp cua hoc
l1éu, str dung co s¢ vat chat hién dai, hodc van
dung céc chinh sach ho trg sinh vién (Giang &
Nguyen, 2019) (Zia et al., 2022).

Mac du hudng tiep can va ky thuat phan
tich dir liéu trong cac nghién cuiu nay tuong
doi tugng dong, cu thé 1a yviéc su dung mo
hinh hoéi quy dé tim kiém moi lién h¢ gitra cac
bién, chi c6 su khac biét vé phuong phép
chon mau, kich thuéc mau, pham vi nghién

ctru va ndi dung cu thé cua cac bién doc lap.
Mot sO cong trinh thuc hién trén pham vi mot
truong dai hoc cu thé, voi kich thug¢e mau
nhd, chu yéu tdp trung vao mot hoc phan hoac
mdt nhom giang vién nhat dinh. Trong khi do,
cac nghién ctru khac ap dung phuong phap
chon mau ngau nhién, v4i quy mé mau 16n
hon va dir licu thu thap tr nhiéy nganh hoc,
nhi€u hoc ky hodc tham chi nhiéu co s¢ dao
tao khac nhau (Kalim et al., 2022; Pandita &
Kiran, 2023). Sy da dang nay dan dén ket
luan rang, mac du phan lén cac nghién ctru
déu su dung k¥ thudt phan tich thong ké mo
ta va hoi quy tuyén tinh, chiing van ton tai sy
khac bi¢t dang ké v€ phuong phgp chon mau,
s0 luong mau, ciing nhu yéu to gnh hudng
dén sy hai long cua sinh vién doi voi hoat
dong giang day cua gidng vién. Két luan nay
g01 mo hudng di cho cac nghién ctru tiép theo
trong viéc hoan thién khung phan tich va tang
cuong tinh tong quat hoa, dac biét trong bo1
canh 4p dung cac phuong phap phan tich
nang cao nhu hoc mdy (machine learning)
(Martinez-Roget et al., 2020),

1.2.2. Cac nghién cuu vé ung dung hoc
may (machine iarning) trong gido duc va
dao tao

Trong céc nghién cuu trudc, day, cac
phuong phép truyén thong nhu thong ké mo
ta va hoi quy tuyen tinh da dugc st dung rong
rai dé phan tich dir liéu lién quan dén phan hoi
cua nguoi hoc. Tuy nhién, nhimg phuong
phép nay thuong chi xem xét mo1 quan hé
tuyen tinh va khong thé khai thac hét tiém
nang cua dir li¢u phuc tap trong gido duc va
djo tao (Jensen & Artz, 2005). bicu nay dan
dén viéc bo 16 cac thong tin quan trong c6 thé
gitp cadi thién chat luong giang day va trai
nghi¢ém hoc tap cua nguoi hoc (Miller et al.,
2015). Chinh vi vay, gan day da c6 nhiing
nghién ctu st dung cac thudt todn hoc may
(machine learning) vé&i ki vong khac phyc
nhiing han ché cua cac phuong phap truyén
thong. Cu thé nhu:

(Kumar et al., 2024) ap dung thuat toan
Random Forest dé du doan hanh vi bé hoc
cua hoc sinh. Nghién ctru cua (Maheshwari et
al., 2024) chi ra rang cac phuong phép tong
hop nhu Random Forest (RF) va Gradient
Boosting (GB) vuot trgi hon dang ké céc
phuong phép thong ké truyén thong trong
viéc du doan két qua hoc tdp. Zhang &

khoa hoc =
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Zhang, (2024) da ching minh trong nghién
ciru cua minh rang: viéc ap dung mo %mh nhu
Support Vector Machine trong gido duc da cai
thién dang ké kha ning du_doan so véi cac
phuorng phép thong ké truyén thong. Nghién
ctru cua (Fahd et al., 2022) va (Jaiswal et al.,
2020) da da su dung thuat toan hoc may
(machine learning) d€ du bao két qua hoc tap
cia sinh vién, giup nhan dién sém nhiing
nguoi cd nguy co that bai hoic bo hoc.
Nghién ciru ctia (Musso et al., 2020) tmg
dung hgc may (machine learning) deé du doan
diém so va xac suat hoan thanh khoa hoc.

Nhu vay, du hoc may (machine learning)
trong linh vuc giao duc va dao tao da co nhiing
budce tien dang ke, nhung hau hét cac nghién
ctru chi tap trung vao vigc du doan digm so
hoac kha nang hoan thanh khoa hoc. Dicu nay
tao ra mot khoang trong quan trong, can dugc
lap day bang cach khai thag hoc may (machine
learning) de cai thién chat lyong gjang day
thong qua viéc hiéu o hon vé cac yéu to anh
hudng deén su hai long cua sinh vién.

Viéc ap dung hoc may (machine learning)
da mang lai nhung budc tién 16n trong vigc
phan tic dir liéu gido duc. Mot s6 nghicn ctru
gan ddy cho thay nhimg mo hinh hoc may nay
c6 kha nang xu 1y dir liéu phtc tap va phi
tuyén tinh giip nang cao dd chinh xac trong
du doan muc d6 hai long cua sinh vién
(Mutawa & Sruthi, 2023). Khong chi dung lai
0 kha nang du doan, cac moé hinh nay con ho
trg kham pha moi quan h¢ gitra cac ycu to anh
huong, tir d6 gitip cac truong dai hoc va gian
vién cai thién chién lugc giang day mdt céac
hiéu qua hon.

Viece su dung cac cong cu nhu SHAP val-
ues hogc Feature importance gitip lam rd cac
yéu t0 quan trong nhat trong md hinh
machine learning (Zhong et al., 2021). Nhitng
phuong phap nay dé dugc ching minh la hi¢u
qua trong viéc giai thich va danh gia tam quan
trong cua ting bién trong du doan, dac biét
trong linh vuc gido duc (Hoyle et al. , 2015).
Nho d6, cac nha gio duc c6 thé dé dang nhan
dién chinh xac nhitng yéu to anh huong 16n
nhat dén su hai long cua sinh vién, fir o dua
ra cac di€u chinh phu hop nham t6i vu hoa
chat lugng giang day va trai nghiém hoc tap.

Ngoai ra, hién van rat it nghién ctru thyuce
hién so sanh toan dién hi€u suat cua cac mod
hinh hoc may (machine learning) khac nhau

trong viéc dy doan va phan tich cac yéu to
aph huong dén sy hai 1ong cua sinh vién. Mot
s0 nghién cuu da ap dung cac thuat toan nhu
Random Forest, Boosting Regressmn hodc
Neural Networks dé du doan muc d¢ hai long
nhung phan 16n chi dung lai & yiéc s dun
mot mo hinh cu thé ma khong tién hanh dénlg
gia chi tiet gitra cac mo hinh (Simsekler et al.,
2021); Diéu nay dan dén viéc kho xac dinh
moO hinh nao hig¢u qua nhat trong ca du doan
lan phan tich yéu to quan trong.

Tur do, nghién cru cua nhom tac gia tap
trung tra 101 hai cau hoi chinh:

RQI: Mo6 hinh hoc may (mqgchine learn-
ing) ndo dy doan chinh xac nhat mirc do hai
long cua sinh vién doi voi hoat dong giang
day cua giang vién?

RQO2: Yeéu to ndo c6 anh huong lon, nhat
dén mirc dp hai long cia sinh vien doi véi
hoat déng giang day cia giang vién theo cdc
mo hinh hoc may (machine learning)?

2. Quy trinh va phwong phap nghién ciru

Hinh 1 minh hoa quy trinh nghién ctu ve
du doan su hai long cua sinh vién thong qua
viéc su dung cac phuong phdp hoc may
(machine learning) da dang. Bay phuong
phap machine learning gom: BR (Boosting
Regression), DCR  (Decision  Tree
Regression), KNNR (K-Nearest Neighbors
Regression), LR (Linear Regression), RFR
(Random  Forest Regression), RLR
(Regularized Linear Regression), SVMR
(Support Vector Machine Regression) dugc
ap dung dé xu ly dur liGu vé sy hai long cua
sinh vién d6i, voi hoat dong giang day cua
giang vién nham dam bao ti % toan dién va do
chinh xa¢ cao.

Cu thé quy trinh nghién ctru vé du doan sy
hai 1ong cua sinh vién thong qua viéc st dung
cac phuong phap hoc may (machine learning)
dugc mo ta theo cac giai doan sau:

2.1. Giai dogn tien xir ly dit ligu (Data
Preprocessing)

D¢ cac thuat toan machine learning hoat
dong hiéu qua, giai doan tién xu ly dit li¢u 1a
mot budc quan trong trong quy trinh nghién
ctru (Tanasa & Trousse, 2004). Giai doan nay
duoc thuc hién thong qua cac budc cong viéc
(hinh 2) nhu sau:

(1) Thu thap dir liéu

Dt liéu duoc thu thap tir 3.477 phiéu hoi
online thong qua link diéu tra hodc phiéu hoi

=
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(ban cung) gui truc tiép vao budi hoc cudi
cung cua moi 16p hoc phan hoc ki 1 va 2 ndm
hoc 2023-2024 tai Truong Pai hoc Thuong
mai. Truge khi thue hién khao sat, sinh vién
da dugc thong bao vé muyc dich cua khao sat,
quyén lgi va nghia vu cia nguoi tham gia.
Cac 16p hoc phan lay mau di€u tra dugc moi
bd moén chon ngau nhién cho ting giang vién
trong ting hoc ki. Viéc lya chon ngau nhién
nay nham dam bdo tinh da dang cia mau
nghién ctru, bao gom sinh vién tu cac linh vuc
dao tao khac nhau. Mau phiéu hoi dugc cung
cap tu phong Khdo thi va ddm bdo chat lugng
giag duc (KT&DBCLGD), vi vay ndi dung
phi€u hoi 1a nhu nhau cho tat ca cac [6p hoc
phan. Cac dir liéu thu thap s€ dugc tong hop
thanh mot file dir liéu chung.

(2) Chugn hod dir liéu

Pé chuan hoa dir liéu, dau tién cac gia tri
thiéu trong cac tiéu chi dmh luong duoc thay

D{¥ liéu vé su hai long cla
sinh vién

thé bang gia tri trung binh tuong Ung, giup
duy tri tinh toan ven cua dir liéu, ma khong
lam sai 1éch phan phoi ban dau. Tiép theo, cac
bién thong t{?luc‘mg (ordinal) dugc chuan hoa
de cai thién hiéu suat mo hinh, vi¢c nay gitip
can bang thang do gitta cidc bién va giam
thiéu 4nh hudng cua cac gié tri ngoai 1€ (out-
liers) (Manuel Vargas et al., 2022). Cudi
cung, cac dir li¢u bat thuong dugc phat hién
va loai bo, dam bao rang mo hinh khong bi
anh huong ti€u cuc bdi nhiing gid tri khong
dai di¢n cho xu hudng chung cua dir li¢u.

(3) Lwa chon bién

Trong nghién ctu nay, nhom tac gid su
dung céc ti€u chi tir cau 1 dén cau 21 lam bién
dau vao (X) va cau 22 (Panh gig mac do hai
long chung cua sinh vién) lam %ién daura (Y)
(bang 1). Viéc lya chon nay nham tép trung
vao viéc du doan murc do hai long dua trén cac
yéu to dinh lugng da thu thap cho phép mo

&—— Tién xtr ly dir liéu

(Nguén: Nhdm tdc gia)

M6 hinh Machine Learning

Danh gia mo hinh

Hinh 1: Quy trinh nghién ciru dé xudt

Chia dir liéu thanh:
Dir liéu huan luyén (80%)
Dit liéu danh gia (20%)

/"\

Thu thap dir liéu tho tir
phiéu khao sat

L

Chon cac bién di liéu lién
quan

(Nguon: Theo (Tanasa & Trousse, 2004))

v

Piéu chinh dit lidu vé dinh
dang tiéu chuan

Hinh 2: Cdc buoc xuw ly dir lieu
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Bang 1: Cadc tiéu chi dinh luong

STT Cac tiéu chi dinh lwgng (X) Bién muc
tiéu (Y)
1 | Chuan bi ndi dung, slide bai giang Danh gia
2 | Chuén bi phuong tién, hoc liéu phuc vu giang day chung muc do
3 | Viéc gi6i thidu day du thong tin chi tiét hoc phan hai long vé
4 | Cong bo rd rang (tir dau) muyc tiéu, chuan dau ra, noi dung, ké hoach giang | chat luong va

day, phuong phap dénh gié, ty trong diém qué trinh hoc tap

hiéu qua

No&i dung bai giang phu hop vdi dé cuong ciia hoc phan

giang day cua

Noi dung giang day thiét thuc, cap nhat, giau tinh thue tién

giang vién

Giao dé tai, giao nhiém vu va chia nhom thao luan/thyc hanh phi hop

5
6
7 | Giang vién c6 kién thirc chuyén mon siu, rong vé ndi dung giang day
8
9

T4 chirc théo luan/thyc hanh dam bao dung quy dinh

10 | Huéng dan, khuyén khich ngum hoc trao doi, tuong tac

11 | Pho bién hinh thirc va yéu cau vé viéc danh gia mot cach rd rang

hoc phin

12 | Viéc danh gia phu hop véi hinh thirc hoc tap, muc tiéu va chuan dau ra cua

nang lyc ciia ngudi hoc

13 | Viéc danh gia phu hop v6i ndi dung giang day hoc phan va phan dnh ding

14 | Nghiém tic, khach quan va céng bang trong viéc danh gia

15 | Thai d6 ng x1r, trang phuc 1€n 16p 11ch su, phu hop

hiéu

16 | Phuong phap giang day, tiép can van dé khoa hoc rd rang, mach lac, dé

17 | St dung phuong phap, phuong ti€n day hoc hop 1y, hi¢u qua

18 | Murc d9 tuong tac véi nguoi hoc ¢ trén 16p (dat cau hoi, trao ddi hai chiéu)

19 | Khuyén Kkhich nguoi hoc hoc tap, san sang lang nghe, tra 1oi cau hoi va
hudng dan nguoi hoc ty hoc, tu nghién ciru

20 | Duy tri nghiém tic thoi khoa biéu, vao 16p va tan 16p dung gio

21 | Kha ning bao quat va kiém soat hoc tip ciia ngudi hoc trén 16p

(Nguon: Phong KT va PBCLGD, Truwong Pai hoc Thwong mai (2024))

hinh xac dinh mo61 quan hé gitra cac tiéu chi cu
thé va su hai long tong thé cua sinh vién.

(4) Phan chia dir lieu,

Sau khi lya chon bién, cac dir lidu duoc
chia thanh hai tap: tap hqan luyén (training
set), chiem 80% va tap kiém tra (testing set)
chiém 20% (Bang 2). Tap huan luyén dugc su
dung dé xay dung va té1 uu hoa mo hinh

maching learning, trong khi tap kiém tra dygc
dung dé danh gia hi¢u suat va kha nang tong
quat héa ctia mo hinh trén dir li¢u chua tung
thay trude do (Acampora et al., 2018). Viéc
phén chia nay dam bao rang mo hinh hoc may
s€ tim duoc cac dac trung quan trong tu du
liéu huan luyén va c6 thé ap dung hi¢u qua
trén dir liéu thuc té.

Bang 2: Phan chia dir liéu

Dir li€u dau vao cho viéc huan luyén

Dir liéu kieém tra

Kich thudc dir liéu

2.781

696

(Nguon: Tong hop ciia nhém tac gid tir mé hinh hoc mdy)

=
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2.2. Giai doan sw dung cac moé hinh hoc
mady (machine learning)

Str dung cac mé hinh hoc may (machine
learning) la mot ky thuat dang phat trién
manh m¢ trong linh vyc tri tué nhan tao, cac
tap dir li¢u 16n dugc cdc mod hinh hoc may
(maching learning) st dung dé du doan ket
qua va ho trg qua trinh ra quyét dinh dua trén
dy lieu (Ray, 2019). Machine learning bao
gom nhiéu phuong phdp: hoc may cd giam
sat, hoc may khong giam sat, hoc may ban
giam sat va hoc may tang cuong (Ahuja et al.,
2020). Moi phuong phap hoc mdy (machine
learning) phuc vu cac muc dich khéac nhau;
trong nghién ctru nay, cac tac gia tap trung
vao mo hinh hoc may c6 giam sat vi nd phy
hop véi bd dir li¢u thu thap 1a bo dir li€u ve
giao duc va khoa hoc xa hoi. Nghién ctru su
dung phan mém ma nguon m¢ JASP (phién
ban 0.18.1) dé trién khai bdy md hinh
machine learning cé gidm sat. Phan mém nay
hién dugc st dung tai 342 truong dai hoc trén
toan the gidi, trar dai trén 72 quoc gia minh
chung cho tinh tmg dung va d9 tin cay trong
cac nghién ctu gido duc va khoa hoc xa ho.
Nhi€u nghién ctou da Gmg dung JASP trong
phan tich dir liéu gido duc va cac linh vuc lién
quan (Li, 2021; Urbano-Cano et al., 2024;
Vasavada, 2023). Duéi day 1a gidi thi€u so
lu:oc v€ bay m6 hinh machine learning dugc

~dung de xu’ Iy dir liéu nghién ctu cua

om tac g

(1) Mo hmh Hoi quy ting cwong (Boosting
Regression - BR)

M6 hinh HO1 quy téng cudng (BR) duoc
gioi thiéu boi Eljth va cong su (2008) sir dun
cac md hinh thon ké sin % thai dé giai thlcl%
va du doan cac blen cua mo hinh. M6 hinh
BR c6 cac dic diém nhu: bién phi tuyén, giai
thich sy tuong tac gitra cac bien va du doan
moi quan h¢ gifra cac bién mot cach hi¢u qua.
Mo hinh HOj quy téng cuong hoat dong bang
cach lién tiép khop mot loat cac cay, quyét
dinh yao dir li¢u, trong d6 moi cay cq gang
stra 161 ciia cay trudc do. Qua trinh hoi quy
tan%l cuong duoc thuc hién cho dén khi mo

dat duoc mutrc do chinh xac da xac dinh.
Khi kiém tra dit li¢u, m6 hinh Hoi quy tang
cuyong tinh chinh du doan bang cach gét trong
sO 16n hon cho cac diém dir [iéu trudc do by
phan loai sai hoac dy doan kém.

(2) Mo  hinh K-Nearest
Regression (KNNR)

M6 hinh K-Nearest Neighbors Regression
(KNNR) luu trir tat ca cdc may dir licu duoc
dua vao (tam goi la; dir li¢u huén luyén) trong
khong gian “n” chleu M6 hinh phin loai céc
diém dir lieu mdi bang cach danh gia sy
tuong dong, thuong st dung cac thude do
nhu khoang cach hinh hoc “Euclid”. Phan
loai dir liéu huén luyén dya trén bleu uyet da
sO tir k-neighbor gan nhat cua méi diém dir
liéu. M6 hinh KNNR phan biét va xur ly dugc
“dir liéu huan luyén” nhiéu, voi @6 chinh xac

phu thudc vao chat luong dir liéu. M6 hinh
KNNR phuc vu cho ca nhiém vu phan loai va
ho6i quy (Sarker, 2021). Khi kiém tra dir liéu,
thudt toan KNNR tinh khodng cach gilra diém
dir liéu kiém tra va tat ca cac diém trong tap
huan lyyén, sau do xac dinh ‘k’ neighbors gan
nhat dé du doan.

(3) Mo hinh Decision Tree Regression (DTR)

Mo hinh Decision Tree Regression (DTR)
13 mot ki thut hoc may c6 giam sat phi tham
s0 dugc sir dung rong rai cho cac nhiém vu
phan loai va hoi quy (Song & Ying, 2015)
Mo hinh ndy dugc vi nhu viée ra quyét dinh
theo mo hinh cua cay: Khi dir liéu kiém tra
duoc dura vao, moi mau duge phan loai bang
cach bat dau tir “nat” goc cay, noi mot thudc
tinh cu thé dugc danh gié. Gia tri thuéc tinh
cua dir li€u kiém tra xac dinh nhanh nao cua
cay s&_theo “nut” goc. Qua trinh nay tlep tuc
v61 mbi “nut” tiép theo danh gia mot thude
tinh khac, cho dén khi dat dén “nut” 14. “Nut”
14 dai dién cho 16p hodc gia tri dugc du doan
cho mau do.

(4) Mo hinh Random Forest Regression
(RFR)

M6 hinh Random Forest Regressmn
(RFR) str dung “tap hop song song”, dong
thoi khop nhiéu cdy quyet dinh trén cac mau
con khac nhau cua tap dit liéu. Khi dit liu
kiém tra dugc dua vao, mdi cdy quyét dinh
trong rung doc lap phan loai cac mau kiém tra
hodc du doan gia tri cua ching. Két qua dugc
xac dinh thong qua phin mém dé “bi¢u
guyet da s6 hoac trung binh, giam thiéu van

¢ qua khop va nang cap do chinh xac dy
doan. M6 hinh niy bao gdm nhiéu cdy qu et
dinh, thuong vuet trdi so v6i mé hinh
trén mot cdy quyét dinh don 1¢. M6 hinh RFR
da dung, phu hop cho ca nhiém vu phan loai

khoa hoc =

Neighbors
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va hoi quy, va xtr 1y tot ca gid tri phan loai va
lién tuc (Ziegler & Konig, 2014).

(5) Mo hinh Support Vector Machine
Regression (SVMR)

M0 hinh Support Vector Machine (SVMR)
la mot ky thuat hoc may (machine learning)

ho bién cho cac nhiém vu nhu phan loai va

01 quy (Cervantes et al., 2020). Trong khong
gian nhi€u chiéu, mé hinh SVMR xay dung
cac siéu phang dat dugc sy phan tach tot bang
cach t0j da hoa khoang cach tr cac diem dur
liéu huan luyén gan nhat cua bag ky 16p nao,
N¢ hi¢u qua trong nhi€u tinh huéng va coé thé
thé hién hanh vi khac nhau dva trén cac ham
toan hoc khac nhau, dugc, goi 1a kernel (hat
nhan). Céac kernel phd bién bao gom tuyén
tinh, da thirc, ham co s& xuyén tam (RBF),...
Trong cac nhiém vu hoi quy, m6 hinh SVMR
du dodn céac gia tri lién tuc bang cach dat dir
li¢u kiém tra trong cac bién dugc xac dinh boi
cac véc-to ho trg. . .

(6) M6 hinh Hoi quy tuyén tinh co diéu
chuan (Regularized Linear Regression - RLR)

Mo hinh Hoi quy tuyén tinh c6 di€u chuan
(Regularized Linear Regression - RLR) Ia
mot k¥ thuat chia cac bieén thanh nhom va cai
thién do chinh xac du doan bang cach khuyén
khich sy thua thdt trong moi nhom va sy da
dang gitta ching (Christidis et al,, 2020).
Trong qua trinh huan luyén, viéc di€u chuan
cac h¢ s6 16n d€ ngan chan sy qué khép. Khi
kiém tra, mé hinh st dung cac trong s6 da
duogc hoc (may hoc) dé du doan ket qua cho
dir liéu moi, ddm bao rang nd van tong quat
va tranh nhay cam qué muc voi cac bien doi
nhé. Qua trinh nay c¢ai thién hi€u suat cia mo
hinh trén dir li¢u iiém tra bang cach gidm su
qué khép va cung cap du doan chinh xac hon
(Reddy et al., 2020). ,

(7) Mo hinh Hoi quy tuyen tinh (Linear
Regression - LR) ,

M6 hinh HOi quy tuyén tinh (Linear
Regression - LR) 1a mgt ki thuét thong ké co
ban dé mo6 hinh héa mqi quan hé gitra bién phu
thugc va mot hodc nhiéu bién doc lap (Akritas
& Bershady, 1996). Muc ti€éu cua hoi quy
tuyén tinh la tim ra duong thang tot nhat khg}ﬁ
voi dir liéu bang cach to1 thiéu hoa tong bi
phuong sai s6 gitra gia tri du dodn va gia tri
thuc te. Trong qua trinh ki€ém tra, moé hinh st
dung cac tham s6 da duogc ude lugng tir dir licu
huan luyén dé dy doédn gia tri bién phu thudc

cho cadc may mai. Mac du don gidn, mo6 hinh
hoi quy tuyén tinh cung cap mot co s¢ quan
trong d}é s0,sanh v&i cac mo hinh phure tap hon
va giap hiéu rd moi quan hé tuyén tinh gitra
cac bien trong dir li¢u (Lichti et al., 2021).

2.3. Giai dogn danh gia cac mé hinh hoc
mdy (machine learning)

Nhom tac gid sir dung nam thudc do danh
gia pho bien gom MSE, RMSE, MAE, MAPE
va R? d¢ danh gid hi¢u qua cua két qua dy
doan va so sanh céc ky thuat machine learning
khac nhau. Theo nghién ctu ciua Chai &
Draxler (2014) va Willmott & Matsuura
(2005) gia tri sai sO cua trung binh binh
phuong 161 (MSE) va can bac hai trung binh
binh phuong 161 (RMSE) phan anh muc do
chénh 1éch gitra gia tri thyc té va gia tri du
doén. Loi fuyét doi trung binh (MAE) do
ludong sai sO trung binh khong phu thude vao
do 16n cua gia tri, trong khi 161 phan tram tuyét
doi trung binh (MAPE) cung cap ty 1€ phan
tram sai sO so voi gia tri thyc t€. Ngoai ra, h¢
s0 xac dinh (R?) danh gia kha ndng gidi thich
phuong sai cua m@ hinh. Cac nghién cuu chi
ra rdng, cac gia tri 101 nho hon va gia tri R* cao
hon bi€u thi hi€u suat mo hinh tot hon.

MSE va RMSE cung cap thong tin vé mirc
do sai léch tong quat va dugc stir dung rong rai
trong cac bai toan hoi quy. MAE va MAPE la
cac thudc do bo sung gitp danh gia muc do
chinh xac trong cac boi canh ¢o céac gia tri
thuc khac biét vé quy mo. Hé s6 R? dong vai
tro quan trong trong vi¢c xac dinh muc do
l%iéi thich phuong sai cua bién phu thugc boi

ien doc lap. Viéc su dung dong thoi cac
thudc do nay mang lai cai nhin toan dién hon
v€ hi¢u qua cua mdé hinh, gitp,K lya chon
phuong phap hoc may phu hop nhat.

3. Keét qua nghién ctru va thio luan

3.1. Dac diem mau nghién ciru

. Dt liéu duoc tong hop tir khdo, sat dinh ki
hang nam doi voi 3.477 sinh vién ve chat luong
gidng day cta 38 gidng vién giang day 20 hoc
phan duoc chon ngau nhién tr khoa Quan tri
nhan luc, Vién Quan tri kinh doanh va Khoa
Toan Kinh t€ - Truong Pai hoc Thuong mai,
nam hoc 2023-2024. Dir li€u bao gom 21 ticu
chi danh gia chi ti¢t vé chat lugng giang day,
cung cap cai nhin tong thé va da chiéu vé sy hai
long cua sinh vién do1 voi hoat dong giang day
cua giang vién (Bang 1). 21 cau hdi su dung
thang do Likert 5 diém (1 = Rat khong hai long,

=
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2 = Khong hai long, 3 = Binh thuong, 4 = Hai
long, 5 = Rat hai 1ong) dé danh gia céc khia canh
khac nhau cta hoat dong giang day. Cau hoi thir
22 1a cau hoi md, yéu cau sinh vién dénh gia
chung murc do hai long ciia minh ddi véi hoat
dong giang day ctia giang vién trong hoc phan.
3.2. Danh gia mo hinh do luwong
Dé dam bag tinh khoa hoc va d6 tin cay cua
bd thang do vé myrc do hai 10ng ctia sinh vién,
nghién ctru d tién hanh kiém dinh hé s6 tin
cay Cronbach’s Alpha va phan tich nhan to
kham pha (EFA). Phan tich EFA dugc thuc
hién trén 21 bién ti€u chi danh gia hoat dong
giang day, st dung phuong phap trich xyat
Principal Component Ana1y51s Két qua kiém
dinh KMO va Bartlett’s Test cho thay gia tri
KMO Ja 0.978, mot gia tri rat cap (> 0.9) va
cho thay mau c6 tinh dai dién rat tot (Nkansah,
2018). Kiém dinh Bartlett’s Test ciing c6 ¥
nghia thong ké (df =210, p < 0.001), %ac bo
1tg)la thuy€t khong c6 moi tuong quan gitra cac
ién quan sat (Knapp & Swoyer, 1967). Cac
két qua nay khang dinh dir liéu hogn toan phu
hop dé thuc hién phan tich nhan t6 (Bang 3).

“Su hai long cua sinh Vlen doi voi hoat dong
giang day cpa giang vién” va thang do c6 do tin
cdy noi bo t6t. Diéu nay khang dinh tinh khoa hoc
va khach quan cua thang do. Dit liéu thu thap tir
phiéu khao sat nay la phu hop dé sir dung tron%
nghién ctru va str dung trong cac budce phan tic

tiép theo nhu ap dung cac mé hinh hoc may dé
du doan sy hai long cua sinh vién.

3.3. Hiéu suat cua cac mé hinh (RQ1)

Céc két qua dugc danh gia dua trén nam
thudc do chinh: MSE, RMSE, MAE/MAD,
MAPE va R? Mo hjnh hoéi quy tuyén tinh
(LR) thé hién hiéu suat tot nhat voi MSE thap
nhat (0.103), RMSE 1a 0.321, va MAE la
0.159. MAPE, cua LR (4. 30%) cling thudc
nhom thap nhit, cho thay sai sO du doan chi
chiém mot phan nho so véi gia tri thyc té. R?
cua LR dat 0.687, cao nhat trong cac mo hinh,
ching minh kha nang giai thich 68.7% bién
thién trong dir li¢u. HOi quy tuyén tinh ¢o6
diéu chuan (RLR) va Hol quy Rung ngau
nhién (RFR) c6 hiéu suat tuong duong, voi
MSE lan luot 1a 0.104 va 0.106, RMSE
khoang 0.322-0.326 va MAE 1a 0. 159. MAPE

Bang 3: Kiém dinh KMO va Bartlett’s Test

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling 978
Adequacy.

Bartlett's Test of Approx. Chi-Square 59746.800
Sphericity df 210
Sig. .000

(Nguon: Két qua phan tich dir liéu ciia nhém tac gia)

Béang 4 cho thay tat c4 21 bién déu co taj
nhan tg (factor loading) rat cao 1én nhan 6
duy nhat nay (tat ca déu 16n hon 0.689), biu
nay mot 1an nira khang dinh rang céc tiéu chi
trong phleu khao sat déu do luong cung mot
khéi niém chung.

H¢ s6 Cronbach’s Alpha dugc sir dung dé
danh gia do tin cay noi, bo cua thang do. Két
qua phan tich cho thdy hé so Cronbach’s
Alpha cua thang do tong thé 1a 0,969 (Bang
5). Gia tri nay 16n hon 0.9, cho thay thang do
c0 do tin cdy, ndi bo rat tot (Kilic, 2016).

Dua trén két qua phan tich EFA va Cronbach’s
Alpha thang do trong phiéu khao sat co tinh gja
tri va do tin cy cao. Cac ti€u chi tron]% phicu
khao sat déu do luong mot khai niém chung la

cua RLR (4.31%) thap hon so vdi RFR
(4.36%). R? cua RLR (0.685) va RF (0.678)
ciing kha canh tranh, khang dinh rang hai mo
hinh nay phu hop cho viéc dy doan mure do
hai Igng cua sinh vién (Bang 6).

Hoi quy tang cuong (BR) ciing cho thy
hi€u suat canh tranh, vé1i MSE la 0.105,
RMSE 1a 0.324, va MAE 1a 0.17. MAPE cua
BR dat 4.58%, tu’omg doi thap, vaR?1a (0.683,
chi kém nhe so vé1 LR. Nhing chi sb néy
khang dinh rang BR 1a mot mo hinh manh,
phu hop véi dir [iéu nay. HO1 quy k-lang giéng
gan nhat (KNNR) xép hang ba véi MSE la
0.117, RMSE 1a 0.342, va MAE, la 0.143.
MAPE ciia KNN (4. 09%) tha nhat trong tat
ca cac md hinh, chiing minh kha nang du
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Bang 4: Hé 56 tai

Tiéu chi Hé sb Tiéu chi Hé
tai s0 tai
12. Viéc dénh gia phu hop voi hinh | 0.840 | 21. Kha ning bao quat va kiém soat | 0.787
thie hoc tap, myc ti€u va chuén dau ra hoc tap ctia nguoi hoc trén 16p
ctia hoc phan
13. Viéc danh gia phu hop voi noi | 0.835 | 6. Noi dung giang day thiét thuc, cap | 0.774
dung giang day hoc phan va phan anh nhat, giau tinh thyc tién
ding nang luc ciia ngudi hoc
5. Noi dung bai giang phu hop véi dé | 0.821 | 4. Cong b 16 rang (tir dau) muc tiéu, | 0.774
cuong cta hoc phan chuén dau ra, ngi dung, ké hoach giang
day, phuong phap danh gia, ty trong
diém qua trinh hoc tp
11. Pho bién hinh thirc va yéu cau vé | 0.819 | 18. Mirc do tuong tac v6i ngudi hoc & | 0.773
vi€c danh gia mdt cach rd rang trén 16p (dat cau hoi, trao doi hai chiéu)
17. St dung phuong phéap, phuong | 0.813 | 8. Giao d¢é tai, giao nhiém vu va chia | 0.770
tién day hoc hop ly, hi¢u qua nhom thao luan/thyc hanh phu hop
14. Nghiém tac, khach quan va cong | 0.810 | 3. Viéc gidi thiéu day du thong tin chi | 0.770
bang trong viéc danh gia tiét hoc phan
19. Khuyén khich nguoi hoc hoc tép, | 0.802 | 2. Chuan bi phuong tién, hoc liéu phuc | 0.770
sdn sang lang nghe, tra 10 cau hoi va vu gidng day
huéng dan nguodi hoc tu hoc, tu
nghién ctru
16. Phuong phap giang day, tiép can | 0.801 | 7. Giang vién c6 kién thirc chuyén mén | 0.766
Vép dé khoa hoc 13 rang, mach lac, dé sau, rong vé nodi dung giang day
hi¢u
10. Huéng dan, khuyén khich ngudi | 0.797 | 1. Chuén bi ndi dung, slide bai giang | 0.758
hoc trao doi, tuong tac
9. T6 chirc thao luan/thuc hanh dam | 0.796 | 15. Thai do ung xu, trang phuc lén 16p | 0.706
bao dung quy dinh lich sy, phu hgp
20. Duy tri nghiém ttc thoi khoa biéu, | 0.689
vao l6p va tan 16p dung gid

(Nguon: Két qua phan tich dir liéu ciia nhém téc gia)

doan chinh xac. Tuy nhién, R* cia KNN BR, hoac RLR. Ho6i quy cdy quyét dinh
(0.655) thap hon mot chut so voi cdc mé hinh  (DTR) c6 MSE 1a 0.14, RMSE 14 0.374 va R?
hang dau. Hoi quy may vector ho trg (SVMR) 13 0.599, thap nhat trong cac mo hinh. Cac chi
dat MSE la 0.112, RMSE 1a 0.335, va MAE s0,nhu MAPE (4.73%) va MAE (0.171) cho
12 0.161. MAPE cua SVM (4.39%) tlIO‘ng d6i  thdy mo hinh nay phu hop & mirc tryng binh
thap, nhung R2 (0.661) cho thdy mp hinh ndy nhung khong phai 1a Iya chon t6t nhat.

chua giai t%ich dugc phuong sai tot nhu LR,

Bang 5: Hé s6 Cronbach’s Alpha

Reliability Statistics

Cronbach's Alpha N of Items
.969 21
(Nguon: Két qua phan tich dir liéu ciia nhém tdc gia)
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Bang 6: Két qua hiéu suat cua cac mo hinh

M6 hinh | M6 hinh | M6 hinh M6 hinh | Mo hinh | Mé hinh Mb hinh
BR DTR KNNR LR RFR RLR SVMR
MSE 0.105 0.14 0.117 0.103 0.106 0.104 0.112
RMSE 0.324 0.374 0.342 0.321 0.326 0.322 0.335
MAE/ 0.17 0.171 0.143 0.159 0.159 0.159 0.161
MAD
MAPE | 4.58% 4.73% 4.09% 4.30% 4.36% 4.31% 4.39%
R2 0.683 0.599 0.655 0.687 0.678 0.685 0.661

(Nguon: Tong hop ciia nhém tac gia tir mé hinh hoc may)

Dua trén két qua phan tich, Hoi quy tuyén
tinh (LR) dugc xac dinh 1a ;mo hinh CKI doéan
t6t nhat va cho thay hiéu suat vuot troi trong
vige duy doan murc do hai long ciia sinh vién
d6i voi hoat dong giang day fai Truong Dai
hoc Thuong mai. Vi MSE thap nhat (0. 103)
R2 cao nhat (0.687) va cac chi so sai so rat
thip. Nhirng két qua nay cho thdy mé hinh c6
khg nang du doan chinh xac va giai thich tof
nhat phuong sai cua dir li¢u... Nhiing chi so
nay cho thdy mo hinh khong chi co 0 chinh
xa¢ du doan cao ma con giai thich duoc 68.7%
bién thién cta dit lidu. So v6i cac mod hinh
khac, m6 hinh Hoi quy tuyén tinh (LR) két
hop su don gian va finh hi€u qua lam cho no
tr& thanh Iya chon t01 uu dé dy doan murc do
hai long cia sinh vién trong nghién ciru nay. |

Mic di mot s6 nghién ciru gan day da dé
xuat ap dung cac thudt toan machine learning
tién tién (nhu Random Forest, Boosted
Regression, Neural Networks) dé xu 1y dir
liu phan, hdi phug tap hon, qua do phat hién
cac mau an va moi quan he phi tuyén (Yagcr,
2022), két qua nghién ciru cho tha rang trong
le canh cu thé nay, LR van co6 thé vuot troi
vé do chinh xac va kha niang giai thich mo
hinh. Piéu nay ham ¥ rang khong phai luc nao
cac mo hinh machine learning phuc ta
cling cho hi¢u qua cao hon. Thay vao d% lya
chon mo hinh t6i uu con phu thudc vao dac
djém dir liéu, muc tiéu phan tich va cac bién
sO cu thé trong boi ¢anh nghién ctru.

3.4. Phan tich yéu to quan trong (RQ2)

Dé tra lo1 cau hoi nghién ctru 2 (Ti€u chi
anh huong 16n nhat dén mac d6 hai long cua
sinh vién?), tac gid phan tich Feature
Importance tr hai mo hinh phu hop nhat: Hoi
guy tuyén tinh (LR) va H6i quy tuyén tinh c6

iéu chuan (RLR) (bang 7). C4 hai mo hinh

dugc chon vi chung dat hi¢u suat dy dodn cao
nhat trong danh gia mo hinh (bang 6). Cac gia
tri Ton that trung binh khi loai bé dugc s
dung dé xac dinh cac ti€u chi quan trong, voi
1%ia’l tri cao hon thé hi¢n tdm quan trong 16n

on trong vi¢c dy doan murc d9 hai long cua
sinh vién. o

Bang 7 cho ta thay két qua 5 tiéu chi quan
trong nhat cua tung mo hinh. Ca hai mé hinh
deu cho thay sy dong nhat trong viéc xac dinh
cac yéu to quan trong. Trong do, bon tiéu ch1
xuaf hién dong thoi & ca hal mo hinh vqi gia
tri TOn that trung binh khi loai bo cao gom;

_ - (16) Phuong phap giang day, tiép can van
dé khoa hoc 1o rang, mach lac, dé hi¢u: Pay
la yéu t0 quan trong nhit trong ca hai mo
hinh, véi gia tri 0.365 (LR) va 0.358 (RLR).

_ - (19) Khuyén khich nguodi hoc hoc tap,
san sang lang nghe, tra 101 cau hoi va hyéng
dan nguoi hoc tu hoc, tu nghién ctru: Yéu to
nay dung thur hai ¢ ca hai mo6 hinh, vdi gia tri
0.328 (LR) va 0.335 (RLR).

.- (14) Nghiém tuc, khach quan va cong
bang trong viéc danh gia voi gia tri 0.325
(LR) va 0.324 (RLR).

- (17) Str dung phuong phap, phuong tién
day hoc hop Iy, hiéu qua vé1 gia tri 0.327
(LR) va 0.328 (RLR)

Ngoai ra, mot so ti€u chi quan trong khic
chi xuat h1en trong mo6 hinh: Hoi quy tuyen
tinh (LR): (21) Kha nang bao quat va kiém
soat hoc tap cua nguoi hoc trén 16p (0.327).
Hbi quy tuyén tinh c6 diéu chuan (RLR): (7)
Giang vién c6 kién thuc chuyén moén sau,
rong vé ndi dung giang day (0.324).

Céc két qua nay cung cap mot goc nhin
toan dién hon vé cdc y€u to anh huong. Dya
trén phan tich tir hai mo hinh, tac gja dua ra
top 5 yéu t6 anh huéng 16n nhat dén su hai
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Bang 7: Cdc yéu t6 quan trong dnh hwéng nhat dén mé hinh

Mo hinh hdi quy tuyén tinh M hinh hoi quy tuyén tinh c6 diéu chuin
(LR - Linear Regression) (RLR - Regularized Linear Regression)
Chi s6 quan trong cua dic trung Tén that Chi s6 quan trong Tén that trung
trung binh khi cua dac trung binh khi loai bo
loai bo
(16) Phuong phap giang day, 0.365 (16) Phuong phap giang 0.358
tiép can van dé khoa hoc 13 rang, day, tiép can van dé khoa
mach lac, d& hiéu hoc 1& rang, mach lac, dé
hiéu
(19) Khuyén khich ngudi hoc 0.328 (19) Khuyén khich ngudi 0.335
hoc tap, sin sang ling nghe, tra hoc hoc tép, sin sang ling
16i cau hoi va huéng dan nguoi nghe, tra 10i cau hoi va
hoc tu hoc, tu nghién ciru huéng dan ngudi hoc tw
hoc, tuy nghién ctu
(21) Kha ning bao quat va kiém 0.327 (17) Su dung phuong 0.328
soat hoc tép ctua ngudi hoc trén phép, phuong tién day hoc
16p hop ly, hi¢u qua
(17) St dung phuong phap, 0.327 (14) Nghiém tac, khach 0.325
phuong tién day hoc hop ly, hi¢u quan va cong bang trong
qua viéc danh gia
(14) Nghiém tac, khach quan va 0.325 (7) Giang vién co kién 0.324
cong bang trong viéc danh gia thirc chuyén mon sau, rong
vé ndi dung giang day

(Nguon: Tong hop ciia nhém tdc gid tir mé hinh hoc mdy)
Bang 8: Yeu t6 anh huong lon nhat den sy hai long cua sinh vién

Xép hang Yéu to
1 Phuong phap giang day, tiép cin van dé khoa hoc rd rang, mach lac, dé hiéu
2 Khuyén khich nguoi hoc hoc tap, san sang lang nghe, tra 15i cau hoi va hudéng dan
nguoi hoc tu hoc, tu nghién clru
3 Kha ning bao quat va kiém soat hoc tap ctia ngudi hoc trén 16p
4 Str dung phuong phap, phuong tién day hoc hop ly, hiéu qua
5 Nghiém tic, khach quan va cong bang trong viéc danh gia

(Nguon: Tong hop ciia nhém tac gia tie mé hinh hoc mdy)

long cua sinh vién (bang 8). Cac y€u té nay co
thé duoc coi 1a trong tam dé cdi thién chat
lugng giang day, dua trén sy dong thuan tu
cac mo hinh machine learning.

3.5. Thao ludn )

Két qua nghién ctru cho thay cac mo hinh
machine learning c6 kha nang du dodn chinh
xac muc d9 hai long cua sinh vién. Pac biét,
mo hinh Hoi quy tuyén tinh (LR) dat hiéu suat
tot nhat voi MSE thap nhat (0.103), R? cao
nhat (0.687) va céc chi s0 sai soO rat thap. Diéu
nay khang dinh hi¢u qua cua viéc ap dung

khoa hoc

machine learning trong phan tich dir liéu khao
sat sinh vién vuot trdi so voi cac phuong phap
thong ké truyén thong. Hon nira, m6 hinh con
cho ph¢p dinh luong mic d¢ anh hudng cta
tung yeu to dén su hai long. Di€u nay ho trg
cac nha gijdo duc hiéu sau hon vé nhu cau va
mon% muon cua sinh vién, tir d6 di€u chinh va
cai thién phuong phap giang day mdt cach
hi€u qua. Viéc ap c%)ung cac, mO hinh machine
learning nhu vay gop phan nang cao chat
luong gido duc va trai nghiém hoc tap, dap
ung tot hon ky vong cua sinh vién.

=
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Ly do m6 hinh nay phu hop véi bdi canh
nghién cuu tai Truong daj hoc Thyrong mai co
thé duoc giai thich boi bon yeu t6 chinh. Thu
nhat, m6 hinh Hoi quy fuyén tinh (LR) gid
dinh c6 modi quan hé tuyén tinh gitia cac tiéu
chi danh gi4 hoat dong giang day va mtrc do
hai long cua sinh vién. K&t qua nghi¢n ctru
cho thay %ié dinh nay 1a hop 1y trong boi canh
dir 1iéu khao sat tai Truong dai hoc Thuong
mai, tirc 1a sy thay ddi cua cac tiéu chi gidng
day (vi du: cai thién phuong phap giang day,
tang cugng tuong tadc vogi sinh vién) cd xu
huong dan dén su thay doi twong tng va ty 1€
thuan trong mic do hai long cua sinh vién.
Thu hai, dac thu cua bo dir licu tai Truong dai
hoc Thuong mai khién mo hinh Hoi quy tuyén
tinh (LR) tr¢ thanh lya chon phu hop, Phiéu
khao sat sir dung thang do Likert 5 %?ém, tao
ra dir li¢u co tinh gan nhu lién tuc, gitp mo
hinh Ho61i quy tuyén tinh (LR) hoat dong hi¢u
qua hon so v&i cac md hinh nhu DTR hodc
RFR. Nhitng m6 hinh nay von c6 1¢i thé hon
khi xtr ly dir li¢u phan loat hodc phi tuyén tinh.
Thtr ba, hoi quy tuyén tinh c6 tinh don gidn va
de dién giai, giup giang vién va nha quan ly dé
dang hieu dugc mirc d§ anh hudng cua tung
tiu chi danh gia dén sy haj 1ong cya sinh vién.
Céc hé so ho1 quy cho thay yeu to nao co tac
dong manh nhat, tor d6 ho trg viéc ra quyet
dinh trong c4i thién chat lugng giang day. Da
la mot uu diém quan trong so voi cac mo hin
hoc may phgc tap hon, von thuong kho dién
giai va y€u cau nhiéu tai nguyén tinh toan hon.
Thu tu, dac di€ém van hoa va moi trudong gidg
duc, tai Truong dai hoc Thugng mai c6 thé
khién moi quan hé gilra cac yéu to anh hudng
va murc d§ hai long cia sinh vién trd nén tuyén
tinh hon so véi cac truong dai hoc khac. Su
dong nhat trong phuong phép giang day ctua
giang vién va sy tuong ddng trong ky von
cua sinh vién cling 1a yéu td gop phan vao tin
phu hop cia m6 hinh nay. | ,

Viéc xac dinh cac yéu t6 quan trong nhat
giip giang vién tap trung cai thién phuong
phap giang day mdt cach hiéu qua. Nam yéu
t0 anh huong lon nhat dén sy hai long cua
sinh vién do1 véi hoat dong cua giang vién
duoc xac dinh nhu sau: ) o

Phuwong phap giang day, tiép cdn van dé
khoa hoc ro rang, mach lac, dé hiéu

Phuong Ehép giang day 10 rang va mach
lac gitp sinh vién nam bat kieén thirc mdt cach

hiéu qua. Khi gidng vién trinh bay van d¢
khoa hoc theo cach dé hiéu, sinh vién ¢o6 thé
theo kip ndi dung baj gidng va lién két cac
khai niem méi voi kién thie da co. Diéu nay
vlra nang cao hi¢u qua hoc tap vura ting su
htirng tha va dong luc hoc tap cua sinh_vién.

. Khuyen khich nguoi hoc hoc tdp, san sang
lang nghe, tra loi cdu hoi va hwong dan
nguoi hoc tu hoc, tw nghién cuu

Su twong tac tich cuc gitta giang vién va
sinh vién dong vai tro quan trong trong viéc
thiic day qua trinh hoc tap. Khi gidang vién
khuyén khich sinh vién dat cau hoi, tham gia
thdo luan va ho trg ho trong viéc tu hoc, sinh
vién s€ cam thay duogc ton trong va quan tam.
biéu nay kich t]}:ich tu duy doc lap, phat trién
k¥ nang nghién ctru va tao moi truong hoc tap
chu dong. .

Kha nang bao qudt va kiém sodt hoc tap
cua nguoi hoc trén lgp

. Giang vién can thé hién kha nang theo doi
tién trinh hoc tap cua sinh vién, xac dinh rd
muc d6 tiep thu va toc do hoc tap cua 16p.
Viée kip thoi nhan dién khé khan, cham tré
hay hiéu lam cua sinh vién va diéu chinh
Ehu:cmg phap giang day phu hQ]]1) s& %iﬁp dam

a0 moi sinh vién déu cd co hdi phat trién.
Nho do, chat lugng hoc tap dugce duy tri dong
deu, giam bdt sy chénh 1éch trong nhan thic
va tdng cam gidc hai 1ong cta tat ca nguoi hoc.

Sw dung phwong phadp, phwong tién day
hoc hop ly, hiéu qua

Viéc ap dung cac phuong phap va phuong
tién day hoc phu hop giup toi wu llx)(’)a qué trinh
truyén dat kién thire. Stir dung cong nghé gido
dug, vi du nhu trinh chiéu, m6 phdng hoac
phan mém ho trg, co thé lam cho bai giang tro
nén sinh dong va tuong tac hon. Phuong phap
giang day linh hoat, két hop gitra 1y thuyét va
thuc hanh, ﬁiﬁp sinh vién hiéu sau hon va ap
dung kién thirc vao thuc té. .

Nghiém tuc, khach quan va coéng bang
trong viéc danh gia

Su cong bang va minh bach trong danh gia
tao nén moi truong hoc tap dang tin cay. Khi
sinh vién nhan thay két qua cta ho dugc danh
gia mot cach nghiém thc, khong thién vi va
phan anh ding nang lyc c4 nhan, ho s& co
thém dong luc dé hoc tdp mdt cach trung
thuc, no luc hon trong vi¢c nang cao két qua
va chap nhan phan héi nhu moét co hoi dé
hoan thién.
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Két qua vé cac nhan t0 anh hudng quan
trong nhat dén su hai long cta sinh vién nhu
trén cho thay co su tuong dong dang ké véi
nhtrng nghién ctru di trude cua (Merola et al.,
2022; Sohail & Hasan, 2021). Tuy nhién, véi
mau di€u tra 16n va su dung két hgp nhiéu mo
hinh hoc méay nhu nghién ctru trén day dam
bao tinh tong quat nhat dinh va ki vong c6 thé
ap dung két qua vao thuc té tai cac co so giao
duc da1 hoc khac. .

Nghién ctu khong chi khang dinh vai tro
cta hoc may trong viec phan tich dir liéu phan
hoi tr sinh vién ma con mé ra nhiing dinh
hudng quan trong cho viéc nang cao chat luong
giang day tai Truong dai hoc Thuong mai. Tu
nhiing yeu t0 then chot anh hudng dén sy haj
long cua sinh vién, nghién ctru dé xuat mot so6
gid1 phap mang tinh chién lugc va cu thé:

Doi voi co so dao tao .

Truong Pai hoc Thuong mai nén dau tu
vao vi€c phat trién mot hé thong thu thap va
phan tich phan hoéi cta sinh vién mot cach tu
dong, st dung cac¢ ky thuat hoc may (nhu mo
hinh Ho6i quy tuyén tinh da dugc chirmg mjnh
la hi€u qua trong nghién ctru nay). H¢ thong
nay khong chi giap tiét ki€ém thoi gian va
nguon lyc so voi cac phuong phap truyén
thong ma con cho phép phan tich dir li¢u phan
hoi mot cach sau sac llion, xac dinh cac xu
hudéng va van dé tiém an, tor d6 dua ra cac
quyét dinh quan 1y kip thoi va chinh xéc.

Dura trén cac yeu to quan trong da duoc xéac
dinh, nha truong nén t6 chic cac khoa dao tao,
boi dudng thuong xuyén d€ nang cao nang luc
cho giang vién. Céc 1><,,h(’)a, dao tao nay nén tap
trung vao k¥ nang thiét ké bai giang khoa hoc,
10 rang, mach lac; phuong phap giang day tich
cuc, khuyén khich sy tham gia cua sinh vién;
su dung cong ngh¢ thong tin va cac phuong
tién day hoc hién dai trong giang day; k¥ ning
danh gia két qua hoc tdp cua sinh vien mot
cach ¢ong bang, khach quan.

Doi voi giang vién N

Tt két qua nghién ctru, moi giang vién co
thé chu dong cai thién chat lugng gidng day
cua minh thong qua cdc hanh dong nhu:
Chuan bi bai giang k¥ ludng, cau truc ndi
dung 10 rang, st dung ngdn ngir dé€ hi€u, ket
hop cac vi du minh hoa sinh dong, gan giii voi
thuc tién. Tag khong khi hoc tap thoai mai,
co1 mo, khuyén khich sinh vién trao doi, thao
ludn, dat cau hoi, san sang lang nghe va giai

dap thac mac. Tén% cuong su dung cac
ﬁhuong tién, cong nghé day hoc da dang, phu

op vo1 ndi dung bai gidng va dac diém cua
sinh vién. Cong bod 10 rang cac ti€u chi danh
gia ngay tu dau, ddm bao qua trinh danh gia
dién ra nghiém tac, khach quan va cong bang
voi tat ca sinh vién.

4. Ket luan

Nghién ctru da chung minh hiéu qua vuot
tr0i cua viéc ap dung machine learning trong
du doan myrc d¢ hai long cua sinh vién va xac
dinh céac yé€y to quan trong anh hudng dén su
hai long. Hoi quy tuyén tinh (LR) cho thay
hiéu suat vuot troi, khang dinh tinh uu vi¢t
cua phuong phap nay so véi cic mo hinh
khac. Két qua khong chi dong gop quan trong
veé mat hoc_thudt ma con mang lai y nghia
thuc tién, hg tro cdc nha gido duc trong viéc
nang cao chat luong giang day va trai nghiém
hoc tap cua sinh vien. .

Két qua nghién ctru cung cap co s¢ dir licu
quan trong cho giang vién va nha quan ly
trong viéc cai thien phuong phap giang day.
Bang cach tap trung vao cac yeu to anh hudng
16n nhét dén sy hai 1ong cua sinh vién, cac co
s0 giao duc co thé dieu chinh chién luoc
giang day va nang cao chat Juong dao tao.
Viéc dau tu vao nang cao kién thirc chuyén
mon cua giang vién, ap dung phuong phap
giang day hi¢u qua, va tao mo1 truong hoc tap
tich cuc s€ gop phan tang cuong sy hai long
va hi€u qua hoc tap cua sinh vién. .

Mac 31‘1 nghién ctru da dat duoc nhitng két
qua kha quan trong viéc tng dung mo hinh
hoc may dé du doan va phan tich sy hai long
cua sinh vién, can thira nhan rang nhitng phat
hi¢n nay chu yéu cé gia tri trong boi canh cu
theé ctia Truong Pai hoc Thuong mai. Cac dac
diém riéng cua Truong Pai hoc Thuong mai
vé chuong trinh dao tao, doi ngli giang vién
va doi tugng sinh vién c6 thé anh hudng dén
két qua, do do, viéc suy rong cho cac truon
dai hoc khac can duoc tién hanh mot cach
than trong, Nghién ctru nay cling c6 mdt so
han ché can duoc nhin nhan: Bo dir li€u st
dung gi61 han trong mot nhom giang vién ya
hoc phan cu th¢, c6 thé khong phan anh day
du toan bo boi canh gido duc; Ngoai ra,
E}%hién ctru chi st dung dit li¢u dinh [ugng tir

ao sat, chua két hop vdi cac yéu to khac
nhu phong cach gidng day hodc moéi truong
hoc tap.
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Trong tuong lai, nghién cuu c6 thé md
rong bang cach thu thap dir liu tir nhiu
giang vién, hoc ky hodc truong dai hoc khac
nhau dé tang tinh tong quat. Viéc két hop du
liéu dinh tinh ya su dung cac ky thuat xur ly
dix heu phi tuyén nhu, Deep Learning ciling ¢o
thé cai thién hiéu suat mo hinh va cung cap
nhimg hiéu biét sau sac hon. ¢
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Summary

Student satisfaction is a critical metric for
evaluating teaching quality in higher educa-
tion. Previous studies have also confirmed
that student satisfaction directly reflects
teaching effectiveness and influences learn-
ers’ motivation as well as academic. Thus, lis-
tening to and analyzing student feedback not
only enables university instructors to improve
their teaching methods but also contributes to
enhancing the overall learning experience and
educational quality. This study employs
supervised machine learning models to pre-
dict student satisfaction with teaching activi-
ties at Thuongmai University and to identify
key factors influencing their satisfaction. The
research utilized seven different machine
learning models on data consisting of
responses from 3,477 students regarding fac-
ulty teaching activities during the 2023-2024
academic year. The results revealed that the
Linear Regression model outperformed the
other models. Additionally, five key teaching
activities influencing student satisfaction
were identified: clear teaching methods, the
ability to oversee and manage student learn-
ing, the effective use of teaching methods and
tools, encouraging self-study, and fairness
and objectivity in assessment. The study pro-
vides critical insights for instructors and
administrators to improve teaching methods,
focusing on factors that significantly impact
student satisfaction. Furthermore, it offers
valuable information for researchers in select-
ing appropriate machine learning models for
similar investigations.
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