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TOM TAT:

Trong bdi cidnh khoa hoc cong nghé danh cho gido duc dang phat tri€n manh mé dit ra yéu

cAu gido duc truc tuyén elearning vé viéc thi€t k& bai gidng thu hiit, ting cudng tuong tic giita

ngudi day va ngudi hoc, dic biét1a phan tich dit liéu hoc tip d€ ning cao k&t qua hoc tip va chat

lugng gidng day. Bai vi€t nhim gi6i thiéu phuong phdp nghién citu dit liéu hoc tap (learning

analytics - LA), m6 hinh nghién cttu Iy thuy&t va dé xuit tng dung cho cic d6i tugng lién quan

trong gidng day.

T khéa: gido duc tryc tuy&n, phan tich dit liéu hoc tip, phuong phap gidng day.

1. Diit van dé

Pinh huéng ddi méi trong gido duc nhu 1dy
ngudi hoc lam trung tAm, cd nhan hoa trdi nghiém
hoc tap,... budc cic co s§ gido duc dai hoc phai ddi
md&i phuong phédp giang day va dng dung LA. Mic
du day la linh vuc nghién ctu khd méi mé tai Viét
Nam, nhung LA hira hen s€ mang lai cdc thong tin
hitu ich trong viéc theo dodi qua trinh hoc tap, phat
hién van dé d€ ngudi hoc, ngudi day va 8 chic
gido duc c6 su diéu chinh kip thdi.

2. Phuong phap nghién citu

Téc gia da thu thap va st dung nhitng tai liéu, s6
liéu lién d&n hoat dong LA clia cdc tic gid trong
vao ngoai nudc. Téac gia st dung phuong phap luin:
phan tich, tdng hop, ddi chi€u so sanh, thong ké,
ddng thdi k& thira cdc nghién citu ¢6 lién quan dén
bai viét.

150 $6 13 - Thang 6/2022

3. K&t qua nghién citu

3.1. Khdi qudt vé Learning analytics

Phéan tich dir liéu hoc tdp - Learning Analytics
(LA) 12 linh vuc nghién cttu thudc phan tich dir li¢u
dugc 4p dung trong gido duc d& du dodn thanh cong
clia ngudi hoc hodc thong bio cho ngudi day vé
thdi diém va cach can thiép vdi ngudi hoc dé gidm
nguy cd that bai, nhim mang lai 1gi ich cho ngudi
hoc (Martin & Sherin, 2013).

Theo Siemens and Long (2011), LA 1a phép do
ludng, thu thap, phan tich va bdo cdo dif liéu vé
ngudi hoc va bdi cianh hoc tip, nhim muc dich tim
hi€u va t&i vu héa viéc hoc ciing nhu méi trudng
hoc tap.

Theo Seat Sofware, LA bao g6m do ludng, thu
thdp, phin tich va bdo cdo dir li€u vé su tién bod
cla ngudi hoc va bdi cdnh hoc tip. LA st dung
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di liéu 16n (Big Data) sin c¢6 xung quanh hoat
dong cda ngudi hoc va diu chin ky thuat s6
(digital footprints) do hoat dong ctia sinh vién dé
lai trong mdi trudng hoc tap dé cdi thién viéc hoc
va gidng day.

Vay c6 thé hiéu LA 1a ti€n trinh nghién cttu dir
li¢u tir hoat dong tuong tac gitta ngudi day va ngudi
hoc, gilta nguti hoc v6i nhau, qué trinh tu hoc, cic
hoat dong khac trong moi trudng hoc tip,.. cung
cap thong tin cho cdc quyét dinh lién quan dén viéc
hoc tap, gidng day, quin 1y nhiim c4i thién k&t qua
hoc tip va nang cao chit lugng gido duc.

3.2. Tém quan trong ciia phdn tich dit li¢u hoc
tdp trong gido duc truc tuyén

Péi vdi nguoi hoc: Ca nhan héa trdi nghiém
elearning thong qua viéc ngudi hoc dugc lya chon
chuong trinh hoc phit hgp véi trinh do khd ning ti€p
thu ctia ban than; Cho phép ngudi hoc ki€m sodt
qué trinh hoc tip dua trén cdc phin hdi clia ngudi
day va dirliéu vé ti€n do hoc tap.

D61 voi nguoi day: Hd trg ddnh gid hoat dong
ngudi hoc bing cic cong cu danh gia ngudi hoc ma
hé thong LA cung cip nhu chAm diém, phan tich ty
1 lya chon ciu trd 15i,.. Nang cao chit lugng day
hoc: viéc ddnh gia dudc tirng ngudi hoc vé6i cac chi
s6 cu thé sé gitip ngudi day c6 thé diéu chinh, cai
ti€n phuong phép gidng day, ddnh gid phit hgp. Bén
canh d6, cic ng dung gidng day truc tuyén tich
hdp LA con cung cip nhiéu cong cu thiét k& bai
giang da dang, tryc quan, thu hdt ngudi hoc tudng
tdc, g6p phan nang cao chat lugng day hoc.

DP6i vdi 16 chitc gido duc: Céc phin hdi cda

Hinh 1: Quy thuc hién cua Learning Analytics

ngudi hoc gitdp cai tién, xay dung chuong trinh hoc
pht hgp. Tang ty 1& gitt chdn ngudi hoc khi dugc
quan tAm, theo sit tinh hinh hoc tap. T&i uu mit chi
phi, gitip cho viéc sit dung ngudn luc day hoc tot
hon va ning cao danh ti€ng trong va ngoai to chifc.

3.3. Phdn logi cdc nhom phdn tich dit lieu
hoc tdp

- Phan tich md ta: tao ra dir liéu tdng quan
(dashboard) vé dic diém ngudi hoc.

- Phan tich du dodn: du dodn xu huéng vé su
thay d6i clia ngudi hoc trong tuong lai.

- Phan tich dé xuat: dua ra cic khuyé&n nghi cho
cac hoat dong day va hoc ti€p theo.

3.4. Quy trinh thuc hi¢n phan tich dit hiéu hoc
tip LA

Quy trinh thuc hién LA 1a mot vong 1dp duva trén
viéc thu thip va phan tich dif liéu vé hoat dong day
va hoc trong boi cadnh hoc tap, gido duc va dao tao
(the learning, education, and training-LET), dua ra
phan hdi, gép phan cdi thién dudc chit lugng gidng
day, v6i diéu kién ddm bdo quyén riéng tur va bio
vé dit liéu ctia cdc bén lién quan. (Hinh 1)

Céc muc dit liéu dau vao c6 thé dugc 14y tir
nhiéu hoat dong day va hoc va két qua dau ra c6
thé cung cAp phan hdi va khuyé&n nghi dé nang cao
k&t qua day va hoc.

Learning and teaching activity process - Tién
trinh hoat dong day va hoc: Ngudn dif liéu dé thu
thap thong qua hoat dong day va hoc gdm: doc bai
giang, lam bai tp, thuc hién dy dn,... Moi trudng
hoc tip khong dong nhit va ngudi hoc khic nhau
vé& nhan khiu hoc, trinh d, mic do sir dung cdng cu
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hoc tap nén cic dif liéu nay cAn dugc mo hinh héa
(data modeling), tao ra ludng dit liéu c6 lién quan,
dugc chuin héa d€ phan tich. Md hinh héa dif liéu
thyc hién bdi cdc cau hdi su pham (padagogical
questions), phac thdo khia canh nao ctia viéc hoc
can hd trg. C6 thé hiéu, day 1a budc xay dung cic
tiéu chi ddnh gid ngudi hoc, nhu: két qua hoc tap,
ti€n d6 va thdi do hoc tap, phat trién cic k¥ ning,...
hay trong mdi bai hoc 12 mifc d6 tuong tic, hi€u bai,
chat luong bai lam... Tr d6, xdc dinh dit liéu ndo
dudc lwa chon dé€ thu thap trong vd van dir li€u ma
hé thong da ghi nhan. Khi cdc ngudn dit liéu can
thi€t dugc x4c dinh, can dugc su cho phép trudc khi
di vao khai thac dif liéu d€ ddm béo tinh riéng tu va
bdo vé tinh tuyét mat ctia chu sg hitu. (Hinh 2)
Learning and teaching activity process - Tién
trinh thu thap dit liéu: Giai doan nay bao gom tap
hgp va do ludng thong tin vé cdc bi€n quan tim
trong hoat dong day va hoc. Hoat dong day va hoc
cling ngudn dit liéu lién quan nhu thiét bi hoc tap,
phan mém, tng dung hoc tap va tai liéu, cong cu
hoc tap, cAu hdi va bai giao, dién dan thio lun, tin
nhin, mang x4 hoi, bai tip vé nha, so tin chi da
hoan thanh, thanh tich, nhat ky hé thong (system

Hinh 2: Quy trinh thu'c hién cua Learning Analytics

logs),... can dugc thu thiap hoic chuyén ddi thanh
cac dir lieu API' nhu Experience APITM (xAPI) va
IMS Caliper AnalyticsTM.

Dit li€u tir hoat dong LET chira thong tin ngudi
hoc phdi ddm bio quyén riéng tu, tic 12 thong bdo
dé&n ngudi hoc (hodc cha me, ngudi gidm hd hop
phdp) vé viéc thu thip dif liéu, cam két chi dudc
stt dung cho muc dich LA va dudc bdo vé bing
céc phuong tién cin thi€t nhw ma héa, khit nhan
dang -de-identification, phan hiy theo thdi gian
chrono-degradability, gid danh - pseudomization
va &n danh. Quy trinh thu thip c6 thé phdi ki€m
tra sy phit hop hoic chuyén ddi dit liéu trude khi
luu trit trong kho dit 1iéu tam thdi, nhu kho luu trit
st kién trong IMS Caliper? hodc luu trit hd so hoc
tap trong XAPIL.

Learning and teaching activity process - Tién
trinh luu trit va xi 1y dif liéu: La qud trinh chudn bi
va luu trit dit liéu tir cdc ngudn dif liéu da dang va
khong dong nhit bing cich st dung md hinh va
biéu dién dir liu dugc chuén hda.

Dt liéu hoc tap dugc xir 1y bdi bd chuyén dich
va loc dit liéu - Data Translator and Filter. C4c két
qua da xr ly dudc luu trir vao kho dit liéu phén tich -

' Input data items for learning analytics i

“1

(Learning & Teaching |
Activity + lecture
* matenal
+ learning tool

* Reading * quiz/assessment vy

: LQeLf-l;“res . :ﬁfe?fa?;" - Data Data Processing&| | 9
+ Projects « social network Collection Storing _g
* Homework * homework / o
+ Media * prior credit 2
. Tutﬂﬂng » achievement — [reeeseeseseee A RN E AT NSRS SRR EERR ST RRSE R SRR g
* Research « system log secured data exchange 5
+ Assessment | | ... Privacy S
+ Collaboration requirements -]
+ Annotation -y
© GAMNNG  Luusmsmssmmssssssseresssssssesssssss 88804448335 E 488814888345 RR RS RSS2 2
+ Social Messaging .,%
« Scheduling ) 2
+ Discussion Feedback & . N .

1 Visualization Analyzin, e
\ e / Recommendation e v

personalization, intervention
and prediction, etc

Outcomes from learning analytics

1562 $6 13 - Thdng 6/2022

Ngudn: ISO/IEC TR 20748-1



QUAN TRI - QUAN LY

Analytics Data Store. Trinh chuyén dich dir liéu
hop nhét - Unified Data Translator chuyén cic dit
liéu khong ddng nhat thainh mot bi€u dién thong
nhat, vi du dit liéu lién két mé (LOD)3. Ngudn dit
liéu chinh bao gdm dit liéu vé ngdn ngit nhu dién
ngdn - discourse, ngdn ngit viét, hodi thoai,... dugc xi
ly biing x{t Iy ngdn ngi tu nhién - Natural Language
Processing trudc chuyén thanh mot biéu dién théng
nhat. Dit liéu luu trit c6 thé dudc truy cip thong qua
giao dién truy van dif liéu dudc chudn héa - Data
Query va dit liéu da xi ly dudc luu trit vao kho dir
liéu phan tich thong qua di chuyén dit liéu dudc
chuén héa - Data Migration.

Learning and teaching activity process - Tién
trinh phan tich dif liéu: La qud trinh didu tra mot
cdch c6 hé thong dit liéu hoc tip bing cach ki€ém tra
va md hinh hod dit liéu hoc tdp v6i muc ti€u tao ra
tri thiic mo ta va tri thie du dodn.

Micro Data* luu trit trong Analytics Data Store,
mién dif liéu chung nhu chuong trinh gidng day, tai
nguyén,.. luu trt trong Constant Information.
Thong qua Analysis Interface, cic thudt todn phan
tich bén ngoai nhu phan tich dy dodn, phan tich
thich tng, khuyét tat hoc tap.... sit dung ICT?. Xt ly
phan tich bao gdm phan tich thdng ké, phan tich
chii @&, phan tich xi hdi,... K&t qua phan tich c6 thé
dua vao miu nghién cttu, moé hinh dong va phan
tich lién két trudc khi d€ d& xuat nodi dung va 10
trinh hoc tap. K&t qua phan tich dugc tinh chinh bsi
giao dién xu ly dit liéu - Data Manipulation va luu
trlit vao Analytics Data Store cho cac chu ky phan
tich sdu hon hodc cdc bude xi 1y sau do.

Visualization process - Tién trinh tri'c quan héa
dit liéu: Truc quan héa 13 truyén dat thong tin mot
cach rd rang va hiéu qua cho ngudi dung thdng qua
dd hoa thong k&, do thi, d6 hoa truc quan, bang,
bi€u do,... 1am cho dit liéu phiic tap d& ti€p can hon,
d& hiéu va c6 thé st dung dugc.

Dt liéu trong Analytics Data Store truy cip
thong qua Data Query. Bi€u dién truc quan bao
gdm thdng tin tdng quan, hd so dién tit - ePortfolio,
s0 d6 xa hdi, 10 trinh hoc tap, tai nguyén. Thong tin
t6ng quan hién thi cic so sanh, tién do, danh gia dé

xuit dua trén chd dé, bi€u d6 mang xa hoi,... Dit
liéu hién thi - Data Interface cung cAp dudi dang
md cho hé thdng bdo cdo va trang tong quan bén
ngoai dé cung cip thong tin phin hdi, ching han
nhu ¢4 nhan héa, can thiép hodc dy dodn cho ngudi
dung c4 nhan.

Feedback process - Tién trinh phan hdi: Phan
hdi dua két qud cla chu trinh phin tich hoc tip trd
lai ngudi hoc ngudi thi€t k& khéa hoc, gidng vién,
nha quan 1y gido duc d€ dé xuat cdc hanh dong
khic phuc.

S& liéu thdng ké 1a cd s d€ dua ra phan hdi nhur
kiém sodt toc do hoc tap, thay ddi thai d6 hoic
phuong phdp day va hoc. Piéu nay cho phép tao ra
moi trudng hoc tap thich tng cao, cung cip cic 16
trinh hoc phi tuyén tinh lién quan dén cédc tai
nguyén ky thuat s6 ndi dung hoiic ty déanh gia hoc
tdp dugc ca nhan hoa.

3.5. Dé xudt iing dung LA trong gidng day

Hién tai, chua c6 hé théng LA nao 4p dung
chung cho tit ci & chifc gido duc, bdi qué trinh
nghién citu, phat trién va ting dung LA cin xem xét
cic y&u td dic thit vé k§ thuat, moi trudng hoc tap,
hoan canh st dung, c4 nhan ngudi ding va muc tiéu
hoc tap. Vi vy, tdc gid c6 mot s6 d& xuit viéc tng
dung LA trong hoat dong day va hoc nhu sau:

3.5.1. B6i véi nguoi hoc

Xéc dinh muc tiéu hoc tp rd rang: thong qua cic
tiéu chi dinh luong d€ khai thac cac chi s§ ctia LA
cung cap, tir d6 di€u chinh 16 trinh hoc thich hgp.

St dung cédc ng dung hoc tap tich hgp LA: ¢6
rat nhiéu ¢ng dung gitp ngudi hoc tu chon 19 trinh,
bai hoc dura vao ning luc va thdi gian biéu tu chon.
Vi du ttng dung hoc ti€ng Anh Duolingo cung cip
céc trdi nghiém ca nhan hoa, nhu: cung cip bai hoc
theo cap dd ngudi hoc, bdo cdo tién do, dua ra 15i
cidnh bdo, nhic nhd khi chua hoan thanh muc tiéu
hoic 10 1a ciing nhu danh 15i khen, phan thudng khi
ngudi hoc ¢6 thanh thich tot.

3.5.2. P6ivdi nguoi day

St dung mot s6 cong cu hd trg trong gido duc
tric tuy€n nhu: Google Classroom; Perusall-nén
tdng cho phép gidng vién biét dugc miic do tuong
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tdc ctia sinh vién v4i cdc tai liéu hoc tap da ti 1€n;
GradeCraft - hé thong quan ly hoc tdp hd trg cac
khéa hoc dudc thi€t k& theo kiéu trdo chdi. Ngudi
day c6 th€ dua ra nhiéu hoat dong, bai tap khac
nhau, tily chon thang diém, con ngudi hoc ¢6 quyén
Ita chon nhiém vu nao d€ thuc hién va hé thong s&
cho biét dudc ngudi hoc da dat & giai doan ndo
trong 10 trinh dat dugc muc tiéu; Canvas Learning
Management System - phAn mém @ng dung danh
cho quén tri, thdng ké, theo ddi, bido cdo va phan
phdi cac khéa hoc, chuong trinh hoc tap, do tao.

Xdc dinh céc tiéu chi ddnh gid: trudc khi quyét
dinh Iya chon tng dung hd tr¢ hoc tip tich hop LA
ndo, cAn xay dung cic tiéu chi nay nén cu thé, dudc
xdc dinh tiy theo dic di€m bai tdp, mdn hoc, 16p
hoc vi mong mudn cla ngudi day. Pong thdi, két
hdp cling véi chuyén gia/nha nghién ctu thi€t k&
LA dé thi€t k€ cdc tiéu chi nghién citu LA phit hop
va bam sdt v6i dac thi gidng day.

3.5.3. P61 vdi cdc té chife gido duc

Tu thi€t k& ng dung LA: v6i t6 chite gido duc
c6 ngudn luc 16n, c6 thé ty thi€t k& cac cong cu
LA dya trén sy phdi hgp giita ngudi hoc, ngudi
day, nha nghién cttu, nha phét trién ng dung dé
dua ra cdc tiéu chi dit liéu can thu thap phit hdp va
phdn dnh ddng dic thu cia modn hoc, ngudi hoc,
mdi trudng hoc tap.

TAILIEU TRICH DAN:

K&t hgp véi cic t6 chite vé cong nghé: P6i véi
cic t6 chifc gido duc chua thé thiét k& riéng cic
cong cu LA, c6 thé mua cic san phim LA di c6
hoic hdp tic v6i cdc cong ty vé dau tu cong nghé
va chuyén ddi so trong gido duc d€ c6 thé tao ra cic
cong cu LA pht hgp véi dic thu moi trudng hoc tip
clia t6 chic d6.

4. Kétluan

Phan tich di liéu hoc tap LA tuy la linh vuc
nghién cttu chua phd bi€n rong rii tai Viét Nam,
nhung khong thé phii nhan vai trd to 16n clia né
trong viéc phan dnh hoat dong hoc tap, ning cao
chat lugng gidng day va xay dung mdi quan hé tot
hon giita sinh vién va trudng hoc. Vi vay, cic t&
chitc gido duc nén phat trién va tich hgp hoat
dong nay trong hé thong elearning hién c6. Tuy
nhién, cin luu ¥ ring, khong nén két luin hoan
toan dya trén so liéu phan tich. B&i két qua LA
dua trén cdc hoat dong clia ngudi hoc luu lai trén
hé thong tryc tuyén, nhung trong mot s6 trudng
hgp, ngudi hoc vi 1y do khdch quan khong thé
tuong tac tryc tuyén, nhung vin cé cdc hoat dong
hoc bén ngoai va hoan thanh bai dugc giao. Vi
vay, can dau tr ky ludng khi xay dung cic tiéu chi
nghién cttu trong LA va st dung nhiéu cong cu LA
khic nhau d€ c6 cdi nhin toan cdnh khi ddnh gia
ngudi hoc M

IAPI 12 viét tit cia Giao dién lap trinh tng dung (Application Programming Interface), 1a mot trung gian phin
mém cho phép hai ting dung giao ti€p vdi nhau (Theo Hybrid-technologies.vn).

2IMS Caliper: Caliper Analytics - Ung dung ctia T8 chiic gido duc toan cau IMS, cho phép cic t6 chic thu thap dit
liéu hoc tap tir cdc tai nguyén k¥ thuat s§ d& hi€u va hinh dung rd hon vé hoat dong hoc tap, ddng thdi trinh bay
thong tin nay cho sinh vién, ngudi huéng din va c6 van theo nhitng cach ¢ y nghia @€ gitip cung cip thong tin.

3Hoat dong day va hoc cling vdi cic ngudn dit liéu lién quan nhu thiét bi hoc tap, phAn mém, ¢ng dung hoc toc va
mang x3 hdi mang dén nhiéu dit liéu khic nhau. Cdc ngudn bao gdm bai gidng, tai liéu hoc tip, cong cu hoc tap,
cAu hdi va bai giao, dién dan tho luan, tin nhin, mang xa hoi, bai tip vé& nha, s6 tin chi dd hoan thanh, thanh tich,
nhat ky hé thdng (system logs),... Nhitng dif liéu hoc tdp nay cin dugc thu thip hoic chuyén ddi thanh cic dit liéu
API nhu Experience APITM (xAPI) va IMS Caliper AnalyticsTM (Caliper).

‘Microdata 12 mdt ki€u dinh dang lai ngdn nglr html ma google thudng hay cip nhat va hd trg nhat hién nay.
Microdata hi€u mét cdch don gidnla dé thém dit liéu c6 ciu tric vao website. Microdata né dinh nghia thudc tinh,
c6 thé dit vao trong HTML d€ cho biét trang web d6 viét vé muc dich gi.

SICT - Information & Communication Technologies: Cong nghé thong tin va truyén thong.

154 86 13 - Thang 6/2022



QUAN TRI - QUAN LY

TAILIEU THAM KHAO:

1. Claudette Adamma Kika. (2018). Supporting student experience management with learning analytics in the UK
higher education sector. PhD thesis, University of Bedfordshire, UK.

2. Lisa Janine Berry. (2017). Using learning analytics to predict academic success in online and face-to-face
learning environments. [Online] Available at https:/scholarworks.boisestate.edu/ cgi/viewcontent.cgi?
article=2317 &context=td

3. Martin, T., & Sherin, B. (2013). Learning analytics and computational techniques for detecting and evaluating
patterns in learning: An introduction to the special issue. Journal of the Learning Sciences, 22(4), 511-520.

4. Phil Long and George Siemens. (2011). Penetrating the Fog: Analytics in Learning and Education.
TDTecnologie Didattiche, 22(3), 132-137.

5. Seatssoftware. (2017). The Importance of Learning Analytics for Universities and Students. [Online] Available
at https://www.seatssoftware.com/wp-content/uploads/2017/09/SEAtS ImportanceofLearningAnalytics_N.pdf

6. Trinh Minh Giang (2021). Phén tich di liéu hoc tip va cdch dp dung hiéu qué htips.//trinhminhgiang.com/vi-
VN/bai-viet/phan-tich-du-lieu-hoc-tap-va-cach-ap-dung-hieu-qua

7. Yong-Sang Cho (2016). Issue Report: Prospect for Learning Analytics to achieve adaptive learning model.
[Online] Available at https://www.slideshare.net/zzosang/prospect-for-learning-analytics-to-achieve-adaptive-
learning-model

Ngay nhén bai: 5/4/2022
Ngay phan bién d4anh gia va sira chira: 3/5/2022
Ngay chap nhan ding bai: 13/5/2022

Thong tin tdc gia:

ThS. PHAM THI QUYNH LE
Khoa Quan tri kinh doanh

Truong Pai hoc Duy Tan, Pa Ning

LEARNING ANALYTICS - THE THEORETICAL RESEARCH
MODEL AND APPLICATIONS IN LEARNING

® Master. PHAM THIQUYNH LE
Faculty of Business Administration, Duy Tan University

ABSTRACT:

The strong development of educational science and technology requires the design of
e-learning become more attractive and more interactive to better connect teachers and leaners.
Especially, learning data should be analyzed to improve the learning outcome and teaching
quality. This paper introduces the method of learning analytics, the theoretical research model of
learning analytics, and proposes applications of this method for relevant stakeholders.
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