TAP CHI TAM LY - GIAO DUC

LOQI iICH VA THACH THUC CUA VIEC UNG DUNG BIG DATA
TRONG GIAO DUC PAI HQC
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Tom tit: Trong boi canh chuyén déi sé, dir liéu lom (Big Data) dd tro thanh mét nguon luc quan trong hé tro doi méi
hoat dong dao tao va quan tri trong giao duc dai hoc. Viéc khai thac dir liéu tir cac hé thdng quan ly hoc tap, hé so hoc tap
va cdc nén tang so cho phép cdc co sé gido duc ndng cao chat lwong ra quyét dinh, cd nhdn héa trai nghiém hoc tap va t6i
wu héa hiéu qua vin hanh. Tuy nhién, cing véi nhitng loi ich dé la cdc thdach thire lién quan dén quyén riéng tir, bao mdt di
liéu va tinh cong bang ciia cdc mé hinh phan tich. Bai bdo gidi thiéu tong quan vé Big Data va phdn tich nhitng tmg dung
tiéu biéu trong hoc tdp va quan tri, dong thoi danh gid cdc van dé dao dire phdt sinh trong qud trinh trién khai. Trén co
$6 do, dé xudt mot sé khuyén nghi nham hé tro cac co sé gido duc khai thac dir liéu mot cach hiéu qua va co trach nhiém.

Tir khoa: Dir liéu lon, Big Data, gido duc dai hoc, phan tich hoc tap, dao dirc dir liéu.

BENEFITS AND CHALLENGES OF APPLYING BIG DATA
IN HIGHER EDUCATION

Abstract: In the context of digital transformation, Big Data has emerged as a critical resource for enhancing teaching,
learning, and institutional management in higher education. By leveraging data generated from learning management
systems, academic records, and digital platforms, higher education institutions can improve evidence-based decision-
making, personalize learning experiences, and optimize operational performance. This paper reviews the role of Big Data
in higher education and examines its major applications in learning analytics and educational management. In addition,
it discusses key challenges associated with data privacy, security, and algorithmic fairness. Based on the findings, several

recommendations are proposed to support the effective, ethical, and sustainable use of Big Data in higher education.
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I. DAT VAN PE

Su phat trién manh mé ctia cong ngh¢ sO da lam
gia tang dang ké khoi lu’orng dir liéu dugc tao ra
trong cac hoat dong gido duc. Cac hé thong quan
ly hoc tap (Learning Management System - LMS),
hé théng thong tin sinh vién (Student Information
System - SIS) nén tang hoc truc tuyén va cac thiét
bi két ndi lién tuc tao ra nhitng dong dir liéu co6
quy md 16n va toc do cap nhét cao. Trong bbi canh
do, B1g Data dugc xem la nén tang quan trong ho
trg cac co so gido duc dai hoc nang cao chat luong
dao tao, cai thién hiu qua quén tri va tang cuong
kha nang thich rng v6i nhitng thay doi cua moi
truong gido duc hién dai.

Viéc ung dung Big Data khong chi gil’lp cac
truong dai hoc thu thap va luu trir dit li€u ma con
cho phep chuyén d01 dir li¢u thanh tri thirc phuc
vu qua trinh ra quyet dinh. Thong qua céc cong cu
phan tich dit liu va mé hinh dy béo, nha quan ly
c6 thé nhan dién sém cac van dé phat sinh, trong
khi giang vién c6 thé xay dung céc chién luoc
giang day phu hop véi nhu cau cua nguoi hoc.
Tuy nhién, viéc stt dung dir li¢u quy m6 16n cling
lam gia tdng cac quan ngai v€ quyén riéng tu, tinh
minh bach va cong bang trong gido duc.

Nghién clru nay nham tong hop va phan tich
cac ung dung cla B1g Data trong gido duc dai hoc,
dong thoi danh gia nhimg loi ich, thach thuac va
yéu cau quan tri dit ra trong qua trinh trién khai.
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II. NOI DUNG NGHIEN CUU

2.1. Khai niém va dic trung cua Big Data
trong giao duc

Big Data duoc hiéu 1a cac tap dir li€u c6 quy
mo 16n, téc do phat sinh nhanh va ciu trac da
dang, vugt qua kha nang xur 1y cua cac hé thong
co so dit liéu truyén thong

Trong linh vyc gido duc, dir liéu duoc tao ra
tir nhiéu nguon khéc nhau nhu hoat dong hoc tap
truc tuyen két qua danh gia, twong tac trén nén
tang sO va cac quy trinh quan tri.

Céc dac trung cua Big Data thuong duge mo
ta thong qua mo6 hinh 5Vs gom Volume (khi
luong dir lidu 16n), velocity (toc do tao va xu ly
dir liéu cao), variety (su da dang vé dinh dang do
ligu), veracity (do tin cdy cua dir li¢u) va value
(gia tri thu dugce tir viéc khai thac dir li¢u). Nhu’ng
dac dlem nay tao didu kién cho cac t6 chirc g1a0
duc trién khai cac hoat dong phén tich chuyén sau
nham h trg ra quyét dinh.

2.2. Cac hu’o’ng nghién ciru chi yéu vé Big
data trong giao duc

Dua trén cac tai liéu duge thu thap tlr cac cong
trinh nghlen clru quéc té, bao cao clia cac O 80 gido
duc vacac ngaon hoc thut lién quan, c6 thé thiy hai
huong nghlen ctru chu dao vé ung dung Big Data
trong gido duc dugc quan tam rdng rai la phan tich
hoc tap (Learning Analytics — LA) va khai pha dix
liéu gido duc (Educational Data Mining — EDM).

TAM LY - GIAO DUC | 585



TAP CHI TAM LY - GIAO DUC

EDM tap trung vao vi¢c ap dung céc thudt toan
khai pha dir liéu va hoc may nham phét hién cac
mo hinh, xu hudng hodc hanh vi hoc tap tiém an
trong dir liéu gido duc. Nguoc lai, LA nhan manh
viée str dung céc két qua phén tich dé h trg giang
vién, nha quan 1y va nguoi hoc dua ra quyét dinh
phu hop nham nang cao hiéu qua dao tao.

Su két hop gitta EDM va LA d3 tao nén tang
cho nhiéu ung dung nhu du béo két qua hoc tap,
phat hién nguy co bo hoc va xay dung cac hé¢
théng hoc tap thich tng.

2.3. Cac iwng dung cua Big data trong gido
duc dai hoc

2.3.1. Ca nhan hoa Trai nghiém Hoc tap va
Cong nghé Thich ung

Big Data cho phép x6a bo cach tiép can “mot
kich c¢& cho tit ca” (one-size-fits-all). Bang cach
phén tich twong tac va hiéu suit cua ting ca
nhan, giang vién co thé diéu chinh noi dung day
hoc phu hop véi nhu cau cu thé. Cac cong nghé
hoc tap thich ng nhu ALEKS hodc Knewton sur
dung thuat todn may hoc dé thay doi viéc phan
phdi nodi dung trong thoi gian thyc dua trén phan
hdi ctia sinh vién, dong vai trd nhu cac “gia su ky
thuat s6”.

Tai Dai hoc Bang Arizona (ASU), viéc ap dung
nén tang thich img ALEKS trong mon Pai sé Pai
hoc da nang ty 1& dat (diém C trd 1én) tir 57% lén
85%. Tuong tu, tai mon kinh té vi mo, ty 1¢ sinh
vién dat diém A tang tir 15% 1én 47% sau khi trién
khai hé théng nay.

2.3.2. Hé thong Canh bdo Sém va Giir chdn
Sinh vién

Mot trong nhing Gng dung ndi bat cua Big
Data trong gido duc dai hoc 1a cac hé théng canh
b4o sém nham nhan dién sinh vién c6 nguy co
boé hoc. Tai Pai hoc Purdue, hé théng Course
Signals sir dung dit liéu tr LMS va hé thdng
thong tin sinh vién dé du bao murc d6 rui ro hoc
tap theo mo hinh dén giao thong (do, vang, xanh).
Két qua cho thay ty 1& duy tri hoc tip cua sinh
vién tham gia it nhat mot hoc phan c6 sir dung
Course Signals dat 87,42%, cao hon dang ké so
véi 69,40% cia nhom doi ching. Tuong tu, Pai
hoc Bang Georgia trién khai hé thong phan tich
hon 800 chi sé rai ro dé theo ddi khoang 40.000
sinh vién mdi ngay, qua do gop phan ting ty 1&
t6t nghiép thém 7 diém phan traim va thu hep
khoang céach thanh tich gitta cic nhom sinh vién.
Bén canh do6, chuong trinh Panther Retention
Grants st dung dir liéu dé xac dinh sinh vién
gip kho khin tai chinh ngin han va cung cip hd
trg kip thoti, giup 86% sinh vién thu huong hoan
thanh chuong trinh hoc.
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2.3.3. Téi wu héa Quan Iy va Vin hanh Té chire

Big Data hd trg quan 1y tuyén sinh chién lugc
(SEM) théng qua mé hinh hoa du bao dé tdi wu hoa
ngan sach tuyén dung va giam tinh trang “summer
melt” (sinh vién da tring tuyén nhung khong nhap
hoc). Cac hé thong Hoach dinh Nguon lyc Doanh
nghiép (ERP) hién dai két ndi cac hé thong roi rac nhu
nhan sy, tai chinh, va registrar vao mot kho luu triv
thng nhét, gitp tw dong hoa theo ddi hang ton kho va
t6i wu hoa lich trinh khoa hoc dua trén nhu cau lich st.

2.4. Loiich cua viéc irng dung Big data trong
giao duc dai hoc

Viéc ing dung Big Data mang lai nhiéu loi
ich quan trong, gop phan nang cao ning luc canh
tranh va hi¢u qua hoat dong cia cac co sé gido duc
dai hoc. Thong qua viéc thu thap, luu trit va phan
tich dir liéu tir cadc hoat dong hoc tap, giang day
va quan 1y, cac nha quan 1y co thé dua ra quyét
dinh nhanh chéng va chinh xac hon dua trén bang
chung thyc tién thay vi kinh nghiém hodc nhan
dinh chu quan. Cach tiép can nay khong chi nang
cao chét luong quan tri ma con gitp cac co sd gido
duc chu dong nhan di¢n xu huéng, du bao nhu cau
va xdy dung chién lugc phat trién phu hop.

Bén canh d6, Big Data gop phan tdi wu hoa cac
quy trinh van hanh thong qua ty dong hoda hoat
dong quan 1y, phan bd ngudn luc hop 1y va giam
thiéu chi phi khong can thiét. Viéc khai thac hiéu
qua dit liéu gitip nang cao hiéu suét sir dung co s&
vat chat, t6i wu hoa ké hoach dao tao va cai thién
cac hoat dong hd tro sinh vién. Nho @6, cac nguén
luc vé tai chinh, nhan su va ha téng duogc st dung
hiéu qua hon, gop phan giam ling phi va nang cao
hiéu qua hoat dong cua t6 chrc.

2.5. Thach thirc

Tuy mang lai nhiéu loi ich nhung viéc sir dung
Big Data trong gido duc dai hoc cling dat ra nhiing
thach thtrc to 16n:

2.5.1. Dinh kién thudt todn va céng bang

Maic du céc thuat todn hoc may ho tro hiéu qua
trong phan tich va du bao dir li€u gido duc, ching
cling c6 nguy co tai tao va duy tri nhitng bat binh
d‘fmg von ton tai trong dir li¢u lich su. Do duogc
huén luyén trén cac tap dir liéu phan anh sy khac
biét vé diéu kién kinh té, x4 hoi va hoc tap, cic mo
hinh dy bao c6 thé danh gia sai 1éch mirc do rui
ro cta sinh vién thudc cac nhom thiéu s hodc ¢
hoan canh kho6 khan. Bén canh d0, cac hé théng
tu van dua trén dit liéu c6 thé dan dén hién tuong
“dinh hudng gido duc” (educational steering), khi
sinh vién thudc nhom yéu thé duoc khuyén nghi
lya chon cac nganh hoc it canh tranh hon thay vi
cac linh vuc ¢ yéu cau cao nhu STEM, qua d6 vo
tinh duy tri cac bat binh ddng mang tinh ciu tréc.
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2.5.2. Quyén riéng tw va gidm sat dir liéu

Viéc thu thap va phan tich dir liéu quy mo 16n
doi hoi theo ddi nhiéu khia canh trong hoat dong
hoc tép cua sinh vién, bao gém mirc do tuong tac
trén céc nén tang s0, viée sir dung thiét bi va cac
hanh vi truc tuyén. Mic du nhiing dir liéu nay
hd tro nang cao chit luong dao tao va quan 1y,
chﬁng cling lam gia tang cac quan ngai vé quyén
rleng tu va quyen tu chu cd nhan. Vi vay, cac co
sO giao duc can xay dung co ché quan tri dit liéu
minh bach va tuan thu cac quy dinh bao vé dir li¢u
c4 nhan nhu FERPA hoic GDPR nham bao dam
quyén loi cta ngudi hoc.

2.5.3. Yéu to con ngueoi va sw chdp nhdn cong nghé

Big Data 1a cong cu hd tro, khong thay thé vai
trd clia con ngudi trong qua trinh ra quyét dinh
gido duc. Tuy nhién, viéc trién khai cac hé théng
phan tich dir liéu thuong gap tré ngai do lo ngai
vé tinh minh bach cua cac thuat toan “h¢p den” va
kha néng anh huong dén quyén tu chi hoc thuat.
Dong thoi, viée truyén dat cac két qua dy bdo rui
ro can duoc thuc hién than trong nham tranh tao
ap luc tam ly hoac tac dong ti€u cuc dén dong
luc hoc tap cua sinh vién. Do do, su két hop gitra
phan tich dit liéu va danh gia clia con ngudi van la
diéu kién can thiét dé bao dam tinh hiéu qua, cong
bang va nhéan vin trong gido duc dai hoc.

2.6. Khuyén nghi

Dé khai thac Big Data hiéu qua va cé trach
nhiém, cac co s& gido duc dai hoc can xay dung
khung quan tri dir li€u va tri tu¢ nhan tao toan
dién. Trude hét, viéc thanh lap Hoi déng Pao dtic
Al 12 can thiét nham giam sat qua trinh trién khai
cac hé thdng phan tich, danh gia tinh cong bang va

thuc hién kiém toan dinh ky dé giam thiéu nguy
co thién 1éch thuat toan. Pong thoi, cac co sé gido
duc can uu tién tinh minh bach cua thuat toan,
han ché str dung cac hé théng “hop den” va yéu
cau nha cung cap cong bd dic diém dir liéu huan
luyén ciing nhu hiéu suat mé hinh trén cac nhom
dbi twong khac nhau.

Bén canh do, hiéu qua cua Big Data chi dugc
phat huy khi két hop véi cac nguon luc hd trg tir
con ngudi nhu giang vién, cd van hoc tap va cac
chuong trinh hd trg sinh vién. Viéc nang cao ning
luc dir liéu cho doi ngili quan 1y va giang vién cling
dong vai trd quan trong trong vi¢c khai thac, dién
giai va sir dung két qua phan tich mot cach phu
hop. Trong tuong lai, cic co s& gido duc can tiép
tuc hoan thién co ché quan tri dir li€u va thac déy
nghién ctru vé dao dirc AT nhiam bao dam viée tmg
dung Big Data phuc vu hiéu qua, céng bang va
bén virng cho gido duc dai hoc.

III. KET LUAN

Big Data dang mo ra nhiing co hdi quan trong
cho giao dyc dai hoc thong qua viée nang cao chat
lugng dao tao, t6i wu hoa quan tri va hd tro ra
quyét dinh dya trén bang chtrng. Nhitng ing dung
nhu hoc tap cé nhan hoéa, hé théng canh bao sém
va phan tich dy bao di ching minh tiém ning cai
thién két qua hoc tap ciing nhu hiéu qua van hanh
cua cac co so giao duc. Tuy nhién, viéc trién khai
Big Data can di kém voi cac co ché quan tri phu
hop nham bao dam quyén riéng tu, tinh cong bang
va trach nhiém dao dure. Chi khi ket hop hai hoa
gilra cong nghé, quan trj va yeu t6 con nguoi, Big
Data méi c6 thé phat huy day du gia tri trong qua
trinh phat trién gido duc dai hoc bén viing.
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