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Chuyén dai tir hinh thirc dao tao truyén théng sang méi trudng truc
tuyén 1a mét xu hudng dién ra manh mé vi nhitng tinh chat uu viét ma
né dem lai cho ca ngudi day va ngudi hoc — doé la tinh chia sé, tai st
dung, tuang tac va thich nghi... Dudi tac ddng cla sy phat trién céng
nghé cling nhu dnh hudng cda dai dich Covid-19, ti dau nam 2020, xu
hudng truc tuyén ngay cang dién ra manh mé hon trudc. Bai bao nay
sé trinh bay vé cac nghién cu va ing dung cta hé théng tu van tu
ddéng trong moi trudng dao tao truc tuyén cling nhu cac hudng nghién
clu kha thi.

Abstract

Shifting from traditional forms of training to online environments is a
strong trend because of the preeminent properties brought to both
teachers and learners. That are sharing, reusing, iteractive and
adaptation... under the influence of technology development as well as
the influence of the Covid-19 pandemic in early 2020, this trend is even
stronger than before. This paper will present research and applications
of automated advisory systems in the online training environment as
well as possible research directions.
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1. GiGi thiéu

Trong cudc cach mang 4.0, cung vai su phat trién manh mé cua cong nghé¢, dao tao truc tuyén
(E-Learning) khong chi 14 hoat dong chia sé tri thirc dién ra trén méi truong internet ma con co thé da
dang hoa vé hinh thirc va trd nén linh hoat hon khi vuot ra khéi gidi han ciia thoi gian va khong gian,
tang cuong tinh twong tac va chu dong ciia ca ngudi day va ngudi hoc. Pao tao truc tuyén hién dang
trd thanh mot lan séng manh mé & cac cap hoc khac nhau. Theo béo co khao sat thudng nién nim
2018 cua tap chi Training!, thi truong hoc tap dién tir tir nAm 2017 dén nam 2024 da, dang va s€ co
toc do ting truong tong hop hang nam 1a 5%. Theo két qua khao sat nim 2018 cta cong ty dau tur
mao hiém chuyén vé dich vu gido duc Navitas Ventures?, hon 50% sb ngudi duoc hoi (bao gém lanh
dao céc truong dai hoc va cac cong ty khdi nghiép trong linh vuc gido duc ¢ Australia, My, Canada
va Anh) tin rang dén nam 2025 mé hinh ddo tao dai hoc truyén thong s& bi pha v&. Tuy vy, tac dong
clia dai dich Covid-19 d4u nim 2020 da 1am cho thoi han d6 bi rat ngan lai va lan song trién khai cac
loai hinh dao tao truc tuyén ngay cang dién ra manh m& hon. Bén canh viéc twong tac linh hoat gitra
ngudi day va nguoi hoc, kha nang truy xuat tri thirc chii dong, thuc hién theo doi va danh gi tién
trinh hoc tap theo mot 16 trinh c6 dinh da dugc quy dinh trude thi trén hé thdng E-Learning, ngudi
hoc can c6 su hd trg kip thoi dé tu xay dung 16 trinh hoc tap phii hop véi dac diém ca nhan, thuc hién
céc bai kiém tra phu hop véi nang luc, diéu chinh viéc hoc dua trén nhitng dy bao dugc dé xuét tir
vi€c phéan tich két qua kiém tra thi cir va cac hoat dong hoc tap khac...

Khong chi trong linh vuc hoc tap, con ngudi luén ludn phai ra quyét dinh vé nhiéu van dé khac
nhau trong cudc song nhur: Mua bén, giai tri, kinh doanh... Qué trinh nay phai dwa vao ngudn dir liéu
dugc thu thap mdt cach chu dong hoac bi dong va xur ly thanh thong tin c6 ich. Ngay nay, su phat
trién ciia cong nghé dem dén cho con ngudi kha ning tiép can véi mot lwong 16n dir liéu mdi ngay,
mdi gid, tham chi c6 thé tinh dén timg gidy thong qua sach vé, bao chi, kénh truyén hinh va cac mang
xa hoi, va tham chi cac hanh vi clia con ngudi ciing 1a mot dang dir liéu... Cac nghién ctru cho thdy
con ngudi doc tai liéu khoang 10MB/ngay, nghe khoang 400MB/ngay, va binh quan mdi gidy nhin
thdy 1MB thong tin; trong nam 2015, lugng thong tin mdi nguoi tiéu thy ting lén 74GB/ngay (UCSC,
2014). Piéu nay dan dén sy qua tai trong viéc tiép nhan va xir Iy lugng dit lidu d6 dé bién thanh thong
tin c¢6 ich hd trg cho qua trinh ra quyét dinh ctia ngudi dung. Tir thuc té d6, cac hé thong tu van thong
tin ra doi.

Sau phan gi6i thiéu, bai viét dugc bd cuc nhur sau: Phan 2 trinh bay vé cac nghién ciru va img dung
ctia hé thong tu van tu dong trong méi truong dio tao truc tuyén cling nhu mot sé van dé nghién ciru
kha thi; phan 3 d& xuat mot m hinh tur van tu dong trong dio tao tryc tuyén dya trén cong dong ngudi
hoc da tiéu chi; va cudi cung 1a phan 4, két luan.

! Tap chi Training 1a mét tap chi phat trién nghé nghiép, ing hé viéc dao tao va phat trién luc lugng lao déng nhu mét cong cu kinh
doanh. Tap chi dugc viét cho cac chuyén gia dao tao, nhan su va quan ly kinh doanh trong tat ca cac nganh cong nghiép.Website:
trainingmag.com

2 Navitas Ventures la chi nhanh lién doanh cua Navitas, cung cap v6n dau tu va mé réng ciling nhu hd trg cho cac cong ty khai
nghiép trong linh vuc gido duc. Website: https://www.crunchbase.com/organization/navitas-ventures
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2. Téng quan vé hé théng tu van

Trong phan ndy, bai viét s& trinh bay co so 1y thuyét vé hé théng tw vin va mét s6 ing dung cua
hé théng tu van trong cac linh vyc, bao gém ca linh vuc dao tao truc tuyén, tor d6 goi mo mot s6 van
dé nghién ctru méi cu thé.

2.1. Co s6 Iy thuyét vé hé thong tw vin

Céc hé théng tu van dugc dinh nghia 14 cac cong cu phan mém va k¥ thuat, cung cép nhiing goi ¥
hd trg qua trinh ra quyét dinh da dang ctia nguoi ding (Ricci va cong su, 2011).
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Hinh 1. M6 hinh hé thong tu van
Ghi chii: A, B, C, D lan lugt 14 cac san pham, dich vu hodc théng tin ma ngudi ding da mua trong qué khi, ciing nhu dugc hé
théng goi y.

Hé¢ théng tu van c6 hai mé hinh co ban 1a: Loc cong tac (Collaborative Filtering), loc theo ndi
dung (Content Based Filtering). Bén canh d6, mé hinh lai ghép (Hybrid Filtering) 1a két hop tir hai
md hinh trén dé nang cao higu qua tu vén.

- Loc theo ngi dung: M6 hinh nay dwa ra goi y cho nguoi ding nhing san pham, dich vu hodc
thong tin (Items) twong dong véi nhitng Item ma ho ua thich, & mua hodc cho danh gia cao trong qué
khtr (Montanner va cdng su, 2003). M6 hinh loc theo ndi dung dya trén viéc xay dung hd so dic trung
(Profile) ctia nguoi ding, mo ta so thich, thoi quen ctia ho vé mét linh vuc ndo d6 nhu: Phim anh,
sach bao, nhac... sau dé, so khdp thong tin biéu dién ciia Item v6i hod so dic trung dé dy doan mirc
d6 wa thich ctia nguoi ding dbi véi Item d6 va dua ra goi y phu hop. (Trong bai bao nay, cic cum tir
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User Profile, hd so ngudi ding va hd so dic trung nguoi dung s& duge goi chung 13 hd so véi y nghia
tuong duong).

- Loc ¢éng tae: M6 hinh nay dinh nghia cong dong ctia mot nguoi ding bao gdm nhirng nguoi co
cung s& thich hodc mbi quan tim véi ngudi dung d6 (Montanner va cong sw, 2003) va nhiing goi y
duoc dua ra dya trén cac ¥ kién phan hdi (Feedback) hay d4nh gia (Rating) tir cong ddng nay. Cong
ddng ciia nguoi ding duoc xdy dung thong qua mot ma tran danh gia (Rating Matrix) thé hién mirc
d6 wa thich ciia mdi ngudi trong cong ddng voi mot danh sach cac Item.

Mot s6 mo hinh khéc ¢6 thé ké dén 1a tu van dua theo thong tin nhan Kkhéu hoc va tu van dya trén
tri thirc. Cy thé:

- Tw van dya theo thong tin nhén khéau hoc 1a md hinh dya trén gia dinh nhitng nguoi ding c6
cung thong tin nhan khau hoc nhu: Do tudi, gidi tinh, trinh d6 hoc van... s& danh gia tuong tu nhau
cho mot Item. M6 hinh tw vAn nay s& phan nhom ngudi dung theo thong tin nhan khiu hoc (Deshpande
& Karypis, 2004), xem xét mirc d6 wa thich cia mdi nhém ddi véi cac Item va dua ra tu vén cho
nguoi dung méi (Yang va cong su, 2014).

- Tw vén dyea trén tri thirc 13 md hinh tu vin cho ngudi dung dua trén dit liéu hoat dong trong qué
khir ciia ho va du bao mirc do yéu thich ddi voi mot Item bang cach suy dién dya trén nhitng méi
tuong quan (Shani & Gunawardana, 2011).

Pic diém chung cta cac hé thong tu van 14 dya trén hd so nguoi ding. Hinh 2 mé ta hoat dong
ctia mot hé théng tu vén trai qua cac giai doan nhur sau: (1) Khéi tao hd so ngudi ding, (2) cap nhat
hd so ngudi ding, (3) khai thac hd so nguoi dung. Cy thé:

- Khéi tao hé so nguoi dimg: Cung cp thong tin ban dau ciia ngudi ding nhu: Kién thire, sé thich,
cac chit dé cin quan tAm. .. 1am co s& dé danh gi4, suy dién va dwa ra goi ¥. Thong tin trong giai doan
nay thuong kém chinh xac.

- Cdp nhdt hé so nguoi dimg: Trong qua trinh khai thac, hé thdng s& cap nhat lai thong tin cua
nguoi ding théng qua hoat dong cia ho, két qua tu vén ciing nhu phan hdi ctia ngudi ding vé hé
théng.

- Khai thac hé so nguoi dung: Giai doan nay st dung céc co ché loc cong tac hodc loc theo ndi
dung... dé dua ra cac goi ¥ phu hop v6i mé hinh ngudi dung.

Khéi tao hd so Cap nhat hd so Khai thac hd so

Hinh 2. Hoat dong cua hé théng tu van
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Viéc quyét dinh hai nguoi ding c6 cing thudc mot cong ddng hay khong phu thude vao do twong
déng (do do) gitra cac Rating cua ho (vi duy, c6 sé thich twong tu nhau vé mot dbi tugng nao do, hoac
cung mirc diém d6i véi mon hoc, tin suat truy cap hé thng...). Cac thuat todn pho bién dé tinh do
tuong dong nay co thé ké dén nhu: Pearson — Correlation, Cousine, Euclide... (Koren, 2008). Cach
tiép can dé xay dung cong dong ngudi ding nhu trén goi 1a cich tiép can dya trén lang giéng
(Neighborhood-Based). Ngoai ra, ciing theo Breese va cong su (1998), con ¢o cach tiép can dua trén
mo hinh (Model-Based Approach) (Breese va cong su, 1998). M6 hinh nay st dung cac thuét toan
gom cum (Clustering) dé chia tip cac nguoi dung thanh k cong dong dwa theo murc d6 twong dong.
Khi ¢6 ngudi st dung méi, nguoi d6 s& duge hé thong phan vao cong dong phu hop dua trén viée
xem xét hd so ciia ho va cac dic trung ciia timg cong dong. Tir 6, hé thong s& dua ra goi y phu hop.
Nhitng thuat toan phan cum tiéu biéu c6 thé ké dén nhu: K-Mean, Fuzzy C-mean, Expectation-
Maximization. Cach tiép can thir ba 1 dwa trén mo hinh dic trung ngam (Latent Factor Model) véi
thuat toan thira sb hoa ma tran (Matrix Factorization) (Koren & Bell, 2011; Nguyén Thuy Ngoc &
Nguyén An Té, 2011). Tuy nhién, viéc xem xét ngudi ding chi trong mot cong dong van con han ché
vi trong thyc té, mot ngudi ¢6 thé thude vé nhiéu cong dong khac nhau, nhu vay, ddy ciing 1a mot
nguon tri thire ¢ kha nang anh hudng dén két qua tu van (Chen va cong su, 2013).

2.2, Mot s6 img dung ciia hé thong tw vin va cdc huwdng nghién cieu kha thi

Con ngudi ludn phai ra quyét dinh trong cudc séng hang ngay & nhiéu linh vuc khac nhau nhu:
Kinh doanh, mua sim, dao tao, giai tri... Tuy nhién, v&i sy bung nd thong tin thi viéc ra quyét dinh
mdt cach hiéu qua 1a van d& nan giai néu khong co6 su hd tro ctia cac hé théng tu van tu dong. Dudi
day 1a timg dung ctia h¢ thong tw van trong mét s linh vye.

Trudc hét 1a mo hinh loc cong tac sir dung vi tri nhu mot yéu té anh huong. O mé hinh nay, ngudi
dung dugc hé théng phén loai theo vi tri hi¢n tai ctia ho va cac dich vu website ma ho st dung. Khi
¢6 nguoi dung mai, hé théng s& tu van cac dich vu website pht hop dua theo vi tri va hd so cua nhiing
ngudi dung trude cung & vi tri d6 (Chen va cong sy, 2013), hay tur van dich vu website duoc ca nhan
hoéa theo vi tri (Liu va cong sy, 2016).

Trong mot nghién ctru khac & linh vyc giai tri, thoi gian duge xem xét nhu mét yéu té anh huong
dén s¢ thich ciia ngudi ding, trong d6, Shen va cong su (2016) dé xuat hé thong goi y 6 tén 1a
TOTAR (Temporal Overlapping Community Detection Using Time-Weighted Association Rules).
Hé¢ thong dugc thir nghiém trén dit liéu cia MovieLen va NetFlix. Két qua thir nghiém cho thiy
TOTAR vuot trdi so véi cac thuét toan trude day vé do chinh x4c va tinh da dang.

Trong linh vuc du lich, mdt nghién ctru dé xuét hé théng tu van vé cac diém du lich thu hat dya
trén tri thire thu thap dugc tir cac website truyén thong xa hdi (Social Media), trong d6, Shen va cong
su (2016) sir dung k¥ thuat phan 16p dé tim kiém céc diém du lich c6 muc d6 hap dan twong ty nhau
dua trén phan hdi ciia khach hang, sau do, két hop véi thong tin du lich dé tur vin cho khach hang
mdi. Nguyen va Ricci (2018) dé xuat mot hé théng tu van du lich dua trén viée ghi nhéan va phan tich
céc hanh vi, xu hudng sé thich ciia nguoi dung trong cac nhom chat. G mot nghién ciru khéc, Polatidis
va Georgiadis (2016) d& xuat mo hinh tur vén da cip do cai thién chat lugng ciia goi ¥ va loai bo dir
lidu nhidu bang cach str dung cac chi sd twong quan Pearson Correlation va hé sé twong quan Pearson
¢6 trong so.
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Trong linh vuc kinh doanh, Xu va cong su (2016) dé xuat mot mo hinh tu van dich vu thong tin
tiy chinh hai cip d6 sir dung k¥ thuat AHP dé tong hop thir hang cho cac muc dugc goi y. Mo hinh
nay tu van thong tin du 4n nghién ciru va phat trién (R&D) duoc ca nhan héa cho khach hang. Mot
s6 h¢ thong tu van khac, nhu: Hé thong tu van nguoi ding tim kiém nha & (Badriyah va cong su,
2018) dé xuat mot hé théng tu van dua trén ndi dung, hé théng nay phan nhém nha & theo céc tinh
chat nhu: Vi tri, gia tién, dién tich... va xdy dung hd so nguoi dung dua trén cac hoat dong truy cip
vao nhitng mau quang céo ciia ho — ho so nay duoc xir Iy bang thuat toan Apriori dé tim ra nhiing
méu nha phi hop; hay Panda va cong su (2020) dé xuat mot hé thong loc cong tac chuan hoa dé khic
phuc nhugc diém khong dong nhit cia cac ma tran danh gia, sy khong dong nhét nay 1a do mot s6
muc duge ngudi ding danh gia nghiém ngat, nhung mét s khac thi khong — két qua thuc nghiém
dugc kiém chimg bang kiém dinh t-test voi do tin cdy hon 95%.

e Ung dung ciia hé thong tw vin trong méi truong E-Learning

Trong phan tiép theo, nghién ciru nay tap trung vao hé théng tur van tu dong trong moi trudng
E-Learning. Do do, tir “ngudi hoc” s& dugc s dung thay thé cho tir “nguoi diung” véi v nghia
tuong duong.

Mot hé thong tu van hoc tap c6 cac hinh thirc vo ciing phong phu, tir hé thong tu van tai nguyén
cho ngudi hoc, hé thong hudng dan nguoi hoc giai quyét cac van dé ciia mon hoc dén hé thong tu van
khoa hoc phu hop (Verbert va cong su, 2012). Céc thuat toan duge dung trong hé théng nay thudng
sir dung thong tin vé ngudi hoc va thong tin vé tai nguyén dé dua ra goi ¥ thich hgp. Mic do tri thic
vé ngudi hoc cling nhu: tai nguyén hoc tap (nhu: Kién thuc, thanh tich hoc tap trong qua khu, hoat
dong truc tuyén, phong cach hoc tap...) giup ca nhan héa qua trinh tu van. Trong khao sat ctia minh,
nhém tac gia ciing chi ra cac thach thirc trong viéc xay dung mot hé thong tu van hoc tap bao gom:

- Thu thép va biéu dién théng tin ngiv canh cia nguoi hoc: Cac thong tin ngit canh ciia ngudi hoc
(nhu: Thong tin ca nhan, trinh do hoc van, s thich, vi tri, thiét b sir dung, quan hé x4 hoi, d6 nhiéu
clia thong tin) néu chi dya vao két qua khao sat ban dau thi thudng khong chinh xéc, chua ké dén
viée n6 c6 thé thuong xuyén thay d6i ma sy thay doi nay c6 thé chinh ngudi hoc ciing khong nhan
biét day du.

- Danh gia hiéu qua ciua hé théng fu van: Kho khin cia viée xac dinh muc d6 anh hudng cia cac
yéu td trong ngit canh dén két qua tu van va mirc d6 phu hop ctia két qua tw van d6 ddi véi ngudi hoc.

- Vin dé xir Iy dit liéu Iom: Trong bdi canh phat trién cong nghé thong tin va truyén thong, viéc thu
thap, xtr 1y va luu trit tap dir liéu cia ngudi hoc trong cic ngit canh ciing 1a mot thach thirc can
gidi quyét.

- Vin dé twong tac: Khong chi 1a xdy dung mot giao dién tng dung dé hiéu ma con cho phép
nguoi hoc hiéu rd va thay ddi cac thong s6 dau vao dé trai nghiém cac goi ¥ khac nhau hon 1a tiép
nhén cac goi ¥ mét cach bi dong, tir d6 tang tinh tin cdy cua hé¢ théng tu van.

- Tinh riéng tu: Pay cling 1a mot thach thac d6i voi mot hé théng hoat dong dua trén viéc thu thap
thong tin ciia nguoi hoc.

Manouselis va cong su (2012) di dua ra khung phan loai cac hé thong tu van hoc tap dua trén cac
yéu t6 sau:
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Céc tac vu duoc hd trg, bao gém: Tim kiém/tu van ndi dung hoic mot chudi cac ndi dung dua trén
nhitng ndi dung hién tai ciia nguoi hoc; tur vin nguoi hoc ¢ dic diém twong tu danh cho hoat dong
dao tao tir xa; du doan két qua hoc tap hoac tu vén hoat dong hoc tap.

Céch tiép can, bao gdbm: Xay dung mé hinh ngudi hoc, mé hinh tri thirc, ca nhan hoa. Trong d6,
mo hinh nguoi hoc dugce xdy dung dua trén cac phuong phap nhu: Khong gian Vector, Ontology,
nhan khau hoc. .. Phuong phap khdi tao mé hinh ngudi hoc cling dugc nghién ctru nhu: Nhép tay tir
nguoi hoc, tur dong thu thap trong qua trinh ngudi hoc twong tic véi hé thong hodc ding cac thuat
toan khai pha dit liéu (phan cum, phén 16p)... M0 hinh tri thuc ciing dugce xay dung dua trén nhiing
phuong phap tuong tu, ngoai ra, c6 nhirng phuong phap dac thu nhu: Phan loai, chi muc, db thi, luat
suy dién... va cling dung cac thuat toan khai pha dir liéu, phan tich tuan ty dé khoi tao mé hinh. Cach
tiép can ca nhan hoa chinh 14 cic co ché thich nghi dé dwa ra két qua tu van cho nguoi hoc nhu: Loc
cong tac, loc dua trén ndi dung, dua trén luat suy dién, phuong phap dd thi. ..

- Vin hanh: Bao gém kién tric tap trung hay phan tan; cac goi ¥ dugc dua ra tir may chi hay tich
hop ngay trong thiét bi ctia ngudi hoc; nguoi hoc tiép nhan goi ¥ mot cach chu dong hodc bi dong. ..

Mot s6 nghién ciru vé xay dung mo hinh nguoi hoc ¢6 thé ké dén bao gdm: Brusilovsky va Millan
(2007) gi6i thiéu hai cach tiép can dé xay dung mé hinh nguoi hoc trong hé thong tu van: Cach tiép
can 16p phu va cach tiép can duya trén thong tin khong chic chin; Pan va cong sur (2021) dé xuét thuat
toan cai thién do chinh xac ctia hé théng tu van dua trén thé TRS (Tag Aware Recommender System)
bang cach tai cu tric hd so nguoi hoc — viée nay dugc thyc hién bang cach nhan biét cac thé (Tag)
nguoi hoc gan 1én tai nguyén va tir d6 suy dién ra cac thé c6 lién quan.

Mot s6 nghién ctru dp dung loc cong tac c6 thé ké dén bao gdm: Vesin va cong su (2013) gidi
thiéu tmg dung Protus, danh gia va tu van cac khéi kién thirc phit hop cho sinh vién hoc mén lap trinh
— hé théng nay ap dung phuong phép loc cong tac va xay dung mo hinh nguoi hoc dé phén loai sinh
vién thanh cdc nhom twong dong dua trén thong tin khich quan, bao gom: Dit liéu do sinh vién truc
tiép cung cip (chang han nhu: Dit lidu ca nhan, kién thic trudc ddy, so thich...), thanh tich cua sinh
vién (bao gdm: Dir liéu vé& mirc do hiéu biét linh vuc dang hoc, quan niém, sy tién b va hiéu suit
téng thé cua mdi nguoi), lich sir hoc tap (bao gdm: Thong tin vé cac bai hoc va bai kiém tra ma sinh
vién da hoc, tuong tac ciia ho voi hé théng, cac bai danh gia ma ho da trai qua...); John va cong su
(2018) da d& xuat hé thong tu van cong tac dya trén viéc két hop thong tin ngit canh (nhu: Trinh d
kién thtrc va muyc tiéu hoc tép...) vao hd so ngudi hoc va sir dung thuat toan phan tich chudi tudn ty
dé khai thac nhat ky website nhdam kham pha cac mau truy cap tuan tu ciia nguoi hoc dé tang do chinh
xac ctia két qua tu van; Albatayneh va cong sy (2018) gidi thiéu mot kién triic tu van cong tac c6 thé
dé xuét cac bai dang tha vi cho ngudi hoc trong dién dan thao luan truc tuyén béng k¥ thuét loc ndi
dung dua trén ngir nghia va xép hang tiéu cuc ctia ngudi hoc vé cac bai ding. Brik va Touhria (2020)
gia thuyét rang thong tin ngit canh 1a mot yéu to anh huong dén két qua tw van va tir 6 dé xuat mo
hinh loc cong tc c6 thé tyr dong thu thap va phan tich dir liéu vé hanh vi ciia ngudi hoc dé xac dinh
nhitng thong tin ngit canh pht hop hoic khong phul hop, bén canh d6, nghién ctru nay ciing dé xuat
phuong phap xay dung ho so nguoi hoc bang phuong phap Ontology; Yassine va cong sy (2021) dé
xuit hé théng loc cong tac két hop thuat toan K-means — thuat toan thyc hién hi€u qua trén bd dir liu
thtr nghiém GroupLens.

Mot s6 nghién ciru ap dung loc theo ndi dung co thé ké dén bao gdm: Ghauth va Abdulla (2011)
xay dung mo hinh tu van theo ndi dung — mé hinh nay tur vén tai liéu hoc tap cho sinh vién dua trén
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dir liéu danh gia cua nhiing sinh vién c6 két qua hoc t6t, cac tai liéu duoc phén thanh cac nhom tuong
ty nhau va diém danh gia ciia timg tai liéu trong nhom 1a diém trung binh ctia nhém d6; Jiangbo va
cong su (2018) dé xuat hé théng tu van theo noi dung hién thuc b.'?mg thuét toan mang Neuron phirc
hop dé tu van tai nguyén hoc tap cho ngudi hoc (Jiangbo va cong su, 2018).

Mot s6 nghién ciru va tng dung c6 lién quan khac, bao gdm: Shishehchi va cong su (2012) dé
xuit mot nghién ctru xay dung hé thong tu van dua trén tri thirc bang tiép can Ontology dé cai thién
chat lugng tu van trén hé thong E-Learning; Obeid va cong sur (2018) dé xuét hé théng tu van dua
trén Ontology va ky thuat may hoc cho phép danh gia diém manh va diém yéu, s6 thich va ning luc
nghé nghiép ciia hoc sinh dé gidi thiéu chuyén nganh va truong dai hoc phi hop cho timg ngudi; tro
1y 4o Jill Watson tich hgp hé thong dao tao truc tuyén MOOCs dé cai thién viéc hoc va ting cuong
su tuong tac giira gido vién va sinh vién h¢ thong c6 kha niang ty dong tra 10i cac cau hoi ciia sinh
vién thuong xuyén va lién tuc (Ashok & Lalith, 2020); Niranjan va cong su (2012) d& xudt xay dung
hé thdng tra 10i tw dong (Chatbot) bang cach sir dung mé hinh mang Bayes, trong d6, hé thong sé trich
xuét cac tir khoa nam trong ciu hoi, sau d6 phan tich cti phap bang phuong phap xac xuat Bayes dé
Iiya chon cau tré 161 pht hgp nhat véi cau hoi.

Tai Viét Nam, trong nhitng nim gan day ciing co rat nhiéu nghién ctru vé linh vyc E-Learning,
hau hét déu di vao viéc ap dung trién khai cho cac mén hoc cu thé. Tuy nhién, bén canh do, cé hai
luan an ma muc tiéu va ndi dung nghién ctru ¢6 tinh tuong dong rt cao véi y tudng nghién ctru cia
dé tai nay. Lé Puc Long (2014) dua ra cach thirc biéu dién mo hinh noi dung tri thirc (Knowledge
Graph) dé to chirc cau tric mot chuong trinh dio tao hay mét hoc phan tir nhitng don vi tri thirc riéng
biét, sau d6 khai thac ndi dung tri thirc d6 trong cac ngtr canh hoc tép khac nhau. Le va cong su (2009)
dua ra mot cach tiép can khac dé xay dung mo hinh nguoi hoc dua trén viée danh gia tinh hiru ich cua
céc dic trung cta ho. Tinh hitu ich ndy phu thudc vao cong dong ma ngudi hoc dé thude vé va phai
¢6 tinh phén loai. Vi du: Trong mot cong dong da gidi tinh, thi dic trung vé gidi 1a dic trung hitu ich,
nhung trong mot cong ddng chi toan nam hodc nir thi ddc trung nay 1a vo ich. Trong mot nghién ciru
khac, Lé Ptic Long va cong sy (2009) ciing dé xuat mot cau trac cia md hinh nguoi hoc, bao gom:
Céc thong tin vé nhan khau, kinh nghiém hoc van, hoat dong tu hoc, nhu cau va dong co hoc tap va
dua ra cach khoi tao va cap nhat thong tin trong hd so ctia mdi c4 nhan bang cac luat suy dién dé tao
ra mot hd so phan anh dung hon céac dic trung ctia ngudi hoc.

Trong cAc phan trén, bai bao da trinh bay tong quan vé hé théng tur van tu dong va img dung trong
dao tao tryc tuyén trong va ngoai nudc va phén tich, danh gia cac cong nghé méi dugc trién khai trong
dao tao tryc tuyén (E-Learning), tir &6 goi md mot s6 van dé nghién ciru méi cy thé nhur:

- Thir nhat, viéc xay dung mot hé théng tu van theo mé hinh loc cong tac dat nguoi hoc trong mot
cong dong cu thé dé dua ra goi ¥, nho d6 c6 kha ning phat hién nhiing théng tin phu hop ma chinh
nguoi hoc ciing khong nhan biét. Tuy nhién, hau hét cac nghién ctru hién nay déu chi xem xét nguoi
hoc trong mot cong déng. Trong thyc té, mot nguoi co thé thudc vé nhiéu cOng déng khac nhau, nhu
vay, day ciing 1a mot nguon tri thirc c6 kha ning anh huong dén két qua tu vén.

- Thit hai, viéc xem xét nguoi hoc trong nhidu cong dong khac nhau c6 thé dan dén nhiing tu van
khac nhau, nhur vay s& dit ra van dé danh gia sy phi hgp va mirc d9 chinh xéac ciia két qua tu van.

- Thif ba, tai Viét Nam, mic du chu truong chung 14 ¢y manh viéc giang day truc tuyén nhung
gan nhu tat ca cac trudng déu dang ap dung phdi hop ca hai hinh thirc hoc offline va online. Nhu vay,
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viéc xac dinh céc tiéu chi hiru ich dé xay dung hd so ngudi hoc va cac cong ddng ngudi hoc thude vé
1a mét thach thic 16n.

- Thir tu, hé théng tu van ty dong hudng dén co thé tu van vé khéi kién thire, tai liéu hoc, xay
dung noi dung kiém tra, du bao két qua hoc tap trong mot mén hoc hodc cac mon cung nganh/chuyén
nganh... Nhu vdy, van dé tht tu lién quan dén viéc xay dung cdu trac khdi kién thirc cia mén hoc,
bai kiém tra, bai toan du béo. ..

Trén day la cac khoang tréng nghién ctru va 1a dong luc dé nhom tac gia dé xuat mo hinh tu van
tu dong trong dao tao truc tuyén 0 muc tiép theo.

3. Pé xuat mo hinh tu van tu dong trong dao tao truc tuyén dua trén cong dong
ngudi hoc da tiéu chi

Nhimng dic trung ctia ngudi hoc duoc thé hién qua cdu tric ctua hd so trong cac hé thong
E-Learning phan 16n bao gdm nhiing thong tin vé nhan khau hoc va trinh d9, nén ting kién thirc nhur
bang cap hay cac tin chi da dat dugc trong cac khoa hoc — day 14 nhimng thong tin dugc khdi tao va
cap nhat chil yéu ¢ dau hay cudi mot giai doan hoc tap; con lai, nhitng ddc trung khac dya trén sy
phan tich qué trinh hoc tap ctia ngudi hoc thi chua dugc nghién ciru, khai thac nhiéu. Diéu nay khién
cho sur tién hoa cia hd so kém linh hoat. Ngoai ra, sy thich nghi trong cac hé théng E-Learning ciing
chi dimg lai & mirc d6 dap ing nhu cau cho timg c4 nhan riéng 1¢, trong khi van dé twong tac cong
dong déng mot vai tro rat quan trong trong E-Learning thi chwa dugc quan tim ding mirc. Gan day,
céc nghién ctru vé khai thac yéu to cong dong trong E-Learning ciing chi tap trung chu yéu vao viée
ung dung phuong phap chia sé tai nguyén dua trén su cong tac (Collaborative Filtering) (Breese va
cong su, 1998; Burke, 2007; Madhour va Forte, 2006) ma van chua chu trong dén su tuong tac trong
cong dong, nghia 1a h¢ thong hoan toan khong ¢6 su hd trg ndo dang ké cho nguoi hoc trong viée hinh
thanh cac nhom hoc tép trong cac moén hoc dya trén nhitng déc trung cia ho. Vi vay, mo hinh tu van
ma nhom téc gia dé xuat hudng toi 1a viée giai quyét su twong tac giita ngudi hoc véi hé thong ciing
nhu sy tuong tac gitta ngudi hoc véi nhau dé cung cap nhiéu hinh thire tu van cho cac ddi twong trong
mot hé théng E-Learning, dac bi¢t 1a trong nhitng hoat dong hoc tép ciia ngudi hoc nhu: Tu vén cach
thirc hoc tap va goi y nhom hoc tap, cung cép tai nguyén, tu van Iwra chon mo6n hoc, thiét ké bai kiém
tra, danh gia két qua hoc tap... bang cach dya trén nhiing dic trung (nén tang kién thirc, diéu kién va
nang luc hoc tap...) cua chinh cd nhan ho cling nhu dua trén nhitng ban hoc c6 nhiing dac trung
tuong tu.

3.1.  Céng dong nguwoi hoc (nhém hoc tip) da tiéu chi

Mot cong dong trong khong gian cong dong da tiéu chi dwoc thanh lap dua trén nhom ngudi co
dic trung/tiéu chi chung nao dé (tudi tac, trinh do kién thic, tin suét truy cap mang xa hoi...). Nhu
vay, mQt ngudi co thé thudc nhidu cong déng khéc nhau néu xét vé cac dic trung/ti€u chi khac nhau.
Vi du: Mot sinh vién c6 thé thudc cong dong nhiing sinh vién cong nghé thong tin, dong thoi ciing co
thé thudc vé cong dong sinh vién hoc song nganh. Hién nhién, ching ta cling c6 thé hinh dung ra
nhitng tiéu chi phirc tap hon, két hop tir nhiéu dic trung trong ho so. Vi du: Mot tiéu chi thanh 1ap
nhém hoc tap véi su phdi hop ciia ba dic trung vé nghé nghiép, do tudi va noi cu tri. Trong cach tiép
can loc cong tac cd dién duge ap dung trong cac hé¢ théng tu van (Breese va cong su, 1998; Montanner
va cong su, 2003), cac cong dong chi dugc xem nhu loai dbi tugng ton tai nhat thoi, 1a két qua trung
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gian clia qué trinh tinh toan dé tao ra két qua tu van sau cing. Nguoc lai, cong dong ngudi hoc duoc
xem xét & ddy s& duoc to chirc nhu nhitng d6i twong ton tai mot cach tuong minh va bén vimg: Tir
khi bét dau duoc tao 1ap va luon ca qua trinh tién hoa vé sau (thém, bét thanh vién, cap nhét nhiing
dic trung). Mot ngudi hoc ¢ thé thude vé nhiéu cong dong khac nhau nén hién nhién s& nhan dugc
nhiéu goi y khac nhau nén cn xem xét bo hé s6 dé danh gia mirc 6 phu hop ctia cac goi ¥ trude khi
dua ra goi y cudi ciing cho ngudi hoc.

Hinh 3 minh hoa mé hinh cong dong ngudi hoc da tidu chi véi co ché dua ra goi y. Trong do, wi
1a céc hé s6 danh gia mirc d6 phu hop mdi goi ¥ tir cac cong ddng khac nhau.

Hb so
nguoi hoc

Pic trung 1 Dic trung 2 DPic trung x
v l
Cong dong 1 Cong dong 2 Cong dong y
\ 4 v A

Théng tin tw vén
y

Théng tin tu van
1

Théng tin tu van
2

Trong so wi

Théng tin tw vin

Hinh 3. Mo hinh cong dong ngudi hoc da tiéu chi
Nguoén: Nguyén Thity Ngoc va Nguyén An Té (2015).
3.2, M0 hinh tw van tw dong dwa trén cong dong nguoi hoc da tiéu chi
Tt nhitng ndi dung da trinh bay ¢ trén, nhom tac gia dé xuét mo hinh tu van tu dong dua trén cong

ddng nguoi hoc da tiéu chi bao gdm cac Module tu van va cac Module xir 1y hoat dong dua trén viéc
xay dung va khai thac ho so ciing nhur cong dong cua nguoi hoc (Hinh 4).
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- Ban d6 c¢éng dong: Toan bd nhitng nguoi hoc ¢6 thé duoc t6 chirc thanh nhimg cong dong theo

nhiéu tiéu chi khac nhau dugce rat trich tir nhiing déc trung trong hd so, vi du, toan thé ngudi hoc co
thé dugc phan chia thanh tap hop cac cong ddng theo nghé nghiép, theo noi cu tra... Néi khac di, ing
v6i mdi tiéu chi cu thé, hé théng c6 thé tao ra mot phén hoach gém nhiéu cong déng, va ban dd cong
dong 14 hinh thirc thé hién truc quan cho mot phan hoach. Thong thudng, mdi tiéu chi khac nhau s&
tao nén mot phan hoach khac nhau trén tap hop nhitng ngudi hoc ctia hé thong.
- Ddc trung cong dong: Vé nguyén tic, ban than tiéu chi thanh 1ap ciing ¢6 thé dugc dung lam dic
trung ciia cong dong. Vi du: Cong dong A gdm nhiing gido vién trung hoc, cong ddng B gdm nhimng
ngudi cur tri tai Ca Mau. .. Tuy nhién, theo thoi gian, viéc thém, b6t thanh vién s& dan dén van dé 1a
tidu chi dé thanh 1ap ban dau khong con phan anh ding hoan toan dic trung cua cong dong. Vi ban
than mdi thanh vién di c6 su cap nhat lién tuc hd so ciia minh. Luc nay, hé thdng can phai xay dung
dac trung that sy cho cong déng. Pay con goi la su tién hoa cua cong déng. Viéc xay dung dac trung
cong dong 1a mot trong nhitng cach co thé gitip bd tri ngudi hoc vao mot nhom hoc tap phi hop. Thay
cho viéc so khép ho so clia nguoi hoc véi ho so timg thanh vién ctia nhém, hé thong s& so khop véi
dic trung chung ciia nhém d6. Ngoai ra, chinh ngudi hoc ciing c6 thé tyr danh gia (mot cach chu quan)
mirc 6 phit hop gitta minh véi nhém thong qua viée xem xét dic trung ctia nhom do, dé tir d6 co thé
chi dong quyét dinh c6 nén tham gia vao nhom hay khong.

O
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Hinh 4. M5 hinh tu van ty dong dua trén cong dong nguoi hoc da tiéu chi
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- Module ti van: Day 1a Module quan trong nhat bao gdm cac chirc ning: Tu van dang ky mon
hoc, tu van cach thirc hoc tap, tu van tai nguyén hoc tap, tw vin nhém hoc tap... Nhimg chirc ning tu
vén ciia Module nay déu dua vao nhimg khai niém da dé cap o trén.

- Cac Module xir Iy: Bao g6m cap nhat hd so, thanh 1ap cong déng, phéan tich cdng df”)ng, chon lya
cong ddng va bd tri cong dong. Trong d6, Module phan tich cong ddng dam nhan nhiém vy phén tich
va xéac dinh dic trung trong qua trinh tién hoa ctia cong dong; Module bé tri cong ddng tw dong xéc
dinh cong déng cho nguoi hoc; Module chon lya cong déng cho phép ngudi hoc tu chon cdng déng
ma minh thiy phu hop.

4. Két luan

Bai bao nay da trinh bay tong quan vé hé thong tu van ty dong va ing dung trong dio tao truc
tuyen trong va ngoai nudc. Trong d6, nhom tac gia da phan tich, danh gia cac cong ngh¢ mai duge
trién khai trong dao tao tryc tuyén (E-Learning), tir d6 goi md mot s van dé nghién ctru méi; bén
canh d6, nhom tac gia cling dua ra y tudng vé mo hinh tur van ty dong trong E-Learning dua trén cong
dong ngudi hoc da tiéu chi. M6 hinh dit ra nhiéu hudng phét trién cho hé thong nhur:

- X4y dung, cap nhat, khai thac hd so cta nguoi hoc.

- Tich hop mo hinh vao E-Learning.

- Khai thac thong tin tir cac hoat dong ctia ngudi hoc néu ho tham gia vao mang xa hoi.

- Hién thuc hoa cac Module tu van.

- Panh gia chat lugng clia tu van vi c6 thé xay ra truong hop ngudi hoc nhan duoc nhing tu vin
trai nguoc tir cac cong ddng khac nhau.

- Phat trién cac Module hd trg giang day va quan 1y chuyén monM
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