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Dao tao tryc tuyén dang phat trién manh mé nhung cling khién ngudgi
hoc dé bj lac 16ng, mat phuong hudng trong méi trudng hoc tap &o
réng 16n vi khéng dugc tiép xuc véi giang vién va ban déng hoc cu thé.
TUr d6 dan dén tinh trang ngudi hoc b suy giam déng luc hoc tap. Vi
vay, nhu cau phat trién cac hé théng tu van dé giai quyét van dé qua
tai thong tin, gitp cho ngudi hoc dé dang truy cap chinh xac, kip thdi
nhiing tai nguyén, dich vu minh quan tdm. Nguyén tic cda hé tu van
hoc tap la dya trén cdng dong nhitng ngudi hoc cé dac trung tuong
tu va dat két qua hoc tap t6t d€ dua ra tu van phu hgp cho mét ngudi
hoc cu thé trong céc van dé can ra quyét dinh nhu chon céch thirc hoc
tap, tai nguyén hoc tap, nhdém hoc tap, dang ky mén hoc. Miic dé chinh
xac cla viéc xay dung cdng déng ngudi hoc sé anh hudng dén chat
lugng tu van. Noi dung cla bai bao nay sé trinh bay vé cac phudng
phap xay dung cong dong ngudi hoc trén hé théng tu van hoc tap
trong moi trudng dao tao tryc tuyén cling nhu van dé danh gia hiéu
qua cuta cac phuong phap.

Abstract

Online training is growing strongly but it also makes learners easily lost
and disoriented in a large virtual learning environment because there
are no instructors and no specific classmates. As a result, the learner's
motivation to learn is reduced. Therefore, there is a need to develop a
recommender systems to solve the problem of information overload
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making it easy for learners to accurately and timely access the
resources and services they are interested in. The principle of the
learning recommender system is based on a community of learners
with similar characteristics and good learning outcomes to give
appropriate advice to a particular learner on decision-making issues
such as: choosing learning methods, learning resources, study groups,
and registering for subjects. The degree of precision in building a
community of learners will affect the quality of advice. The content of
this paper will present the methods of building a learner community
on the learning recommend system in the online training environment
as well as the issue of evaluating the effectiveness of the methods.

1. M6 dau

Su phat trién manh mé ciia cong nghé thong tin da va dang dem lai nhitng chuyén hoa to 16n trong
nganh gido duc & moi cip do. Viéc giang day va hoc tap khong con bi gidi han trong nhing hinh thirc
truyén thong ma con dan dan tich hgp va chuyén sang nén tang k¥ thuat sé dya trén cong nghé, két
ndi Internet va céac phuong tién truyén thong. Trong bdi canh do, xay dung mot h¢ théng dao tao truc
tuyén hiéu qua 1a img dung cong nghé dé dem dén cho nguoi hoc co hdi hoc tap bat ké tudi tac, gidi
tinh, khong gian va thoi gian nhdm nang cao chat lwong gido duc (Rodrigues va cong su, 2019). Day
khong chi 12 mot nhu cdu ma con 1a mot théch thirc déi véi cac co sé dao tao. Mit khéc, dai dich
COVID-19 bung phéat dan dén viéc twong tac tryc tiép trong hoat dong gidng day va hoc tap cang bi
gidi han do gidn cach hodc cach ly x4 hoi. Dich bénh khién gan 63 triéu trudng hoc trén khap thé gidi,
trong d6 c6 Viét Nam phai chuyén doi tir phwong thirc dao tao truyén thong sang cac khoa hoc truc
tuyén (Valverde-Berrocoso va cong su, 2020). Day 1a mot “ct hich” khién cho nhu cau va thach thirc
noi trén ngay cang cap thiét va s& khong chim dit ké ca khi dai dich két thuc.

Mot trong nhitng diém khac biét rat quan trong giita dao tao tryc tuyén va dio tao truyén thong 1a
nguoi hoc dé bi lac 16ng, mat phuong hudng trong méi truong hoc tap 4o rong 16n vi khong cé giang
vién, khong c6 ban déng hoc cu thé, khong biét nén hoc tap theo cach thurc nhu thé nao, hoc nhom
voi nhiing ai, gap kho khan trong viéc danh gia muc do can thiét va tht tu vu tién cua cac tai liéu hoc
tap... Tur d6, dan dén tinh trang ngudi hoc bi ¢ 1ap, thu dong va suy giam dong luc hoc tap. Vi vay,
cling vé6i sy phat trién manh mé cua hinh thirc dao tao truc tuyén 1 nhu cau phét trién cac hé thong
tu van dé giai quyét van dé qua tai thong tin, giap cho ngudi hoc dé dang truy cap chinh xac, kip thoi
nhing tai nguyén, dich vu minh quan tdm hodc xay dung 10 trinh hoc tép, xac dinh cach thirc hoc tap
phu hop.

Céc nghién ciru vé h¢ thong tu van trong ddo tao truc tuyén co thé chia thanh hai phwong phap
chinh: (1) Thich nghi c4 nhan — xem xét tuong tic giita c4 nhan voi hé thong, va (2) thich nghi cong
dong — xem xét tuong tac giita cdc ca nhan véi nhau. Pbi voi hudng thir nhét, cac nghién ciru tap
trung chi yéu vao phuong phap tur van dya trén ndi dung (Content-Based Filtering). Nguoi hoc duoc
tu van cac noi dung dugc nhitng ngudi hoce khac danh gia cao hodc co6 dac diém tuong tu voi ndi dung
ho da chon trong qua khir. Ali va cdng sy (2021) gidi thi€u h¢ théng tu van khoa hoc dwa trén thuét
toan phan cum ngudi hoc, ap dung cho céac khoa hoc truc tuyén dai chung m¢ (Massive Open Online
Courses — MOOC). Nghién ciru ciia Wu va Wu (2020) di phén tich nhitng yéu t6 nao c6 thé dugc st
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dung dé xac dinh 16 trinh hoc tap va phat hién ra sy khac biét giita nhimg ngudi hoc véi cac dic diém
va nén tang khac nhau. Wu va Wu (2020) d phat trién mot hé thong tu van sir dung tap dir liéu diém
trong qua khir ¢ thé dua ra cac goi y cho ngudi hoc vé viée lwa chon mén hoc. Két qua nghién ciru
ctia Wu va Wu (2020) cho thay tinh kha thi ctia cach tiép can méi trong viéc ap dung dit liéu 16n va
cong ngh¢ Al vao phan tich hoc tap va luya chon khoa hoc. Morsomme va Alferez (2019) dé xuat mot
md hinh tu van khoa hoc nham khuyén khich sinh vién dwa ra lya chon pht hop véi 16 trinh hoc tap
ctia ho. D6i voi hudng thir hai, cic nghién ctru tap trung chil yéu vao hé thong tu van duya trén sy cong
tac (Collaborative Filtering). Phuong phap nay dinh nghia cong dong ciia mot ngudi hoc, bao gom
nhitng ngudi ¢6 cung dic trung voi ngudi hoe d6 nhu: Thoi quen hoc tap, diém s6... Mot s6 nghién
ctru theo hudng nay nhu nghién ciru ciia Geng (2022) dé xuat mot hé thong loc cong téc cai tién dua
ra cac tu van duya trén viéc phan tich hanh vi cta ngudi hoc. Joy va cong su (2021) di trién khai giai
phap 4p dung ban thé hoc (Ontology) dé giai quyét van dé khéi dong ngudi trong cac hé théng tu van.
Thir nghiém cho thy ring phan 16n ngudi hoc hai long véi cac dé xudt duge ca nhan héa do giai phap
nay cung cap. Bén canh d6, nghién ciru ciia Yassine va cong su (2021) d& xuat mot hé théng tw vin
thong minh dya trén thuat toan hoc khong giam sat va cac thong tin nhan khau hoc ctia ngudi hoc. Va
nhitng tu vin dugc dua ra dya trén cic y kién phan hoi hay danh gia tir cong dong nay. Cac nghién
ctru hau hét tap trung vao viéc phét trién va dénh gia cac thuat toan tu van. O Viét Nam, trong nhiing
nam gan day, c6 rat nhiéu nghién ctru vé linh vuc dao tao truc tuyén, nhung hau hét déu khong lién
quan dén hé théng tu van. Bén canh do, cac truong dai hoc dang xay dung hé théng dao tao truc tuyén
theo hudng quan 1y hoc tap va Blended Learning — 1a mé hinh giang day két hop hinh thirc tryc tuyén
va tryc tiép. Truong Pai hoc Kinh té Qudc dan 1a mot trong sd rat it truong da xay dung hé thong dao
tao truc tuyén hoan toan. Hé théng dao tao truc tuyén cua trudong béat dau hoat dong tir nam 2018 voi
s6 lugng ngudi ding dén hon 13.000 nhung ciing chua nghién ctru hé thong tu van hoc tap.

Ca hai phuong phap tu van dua trén ndi dung va tu van dua trén su cong tac déu quan tim dén
viéc quan tri ho so dic trung ciia ngudi hoc bao gdm céac bude: Biéu dién, khai tao, cap nhat va khai
théc. Ho so dic trung ctia ngudi hoc ghi nhan nhiing dic trung ctia mdi ngudi nhu: Yéu té nhan khau
hoc, thoéi quen, nhu cau hoc tap, diém sb... Viéc dua ra tu van hodc sa“ip xép ngudi hoc vao cong déng
phii hop déu dua trén ho so dic trung ciia ngudi hoc. Mire do chinh xé4c ciia viée xdy dung cong dong
nguoi hoc s& danh hudng dén chat lugng tu vin. Nhing ndi dung vé quan tri ho so dic trung clia nguoi
hoc va mo hinh hé théng tu van hoc tap da dugc nhom tac gia trinh bay trong cac nghién ctru trudc
day (Bui Xuan Huy va cong su, 2020, 2021). Trong bai bdo niy, nhém téc gia sé trinh bay vé cac
phuong phap xay dung cong dong ngudi hoc trén hé thong tu van hoc tap trong moi truong dao tao
tryc tuyén ciing nhu van dé danh gia hidu qué ciia cac phuong phap.

Céu triic bai bio gdbm 6 phan chinh: Phin mot gi6i thidu bdi canh nghién ciru va muyc tiéu nghién
ctru; phan hai trinh bay vé mo ta dit liéu va quy trinh thuc nghiém; phan ba trinh bay vé xay dung ciu
trac ho so dic trung ctia ngudi hoc; phan bén trinh bay vé cac phuong phap xay dung cong dong
nguoi hoc; phan nam trinh bay vé két qua thyc nghiém; phan sau 1 két luan va hudng phat trién
tiép theo.

2. M6 ta dir liéu va quy trinh thuc nghiém
Nhoém tac gia sir dung dit liéu cua hé théng dao tao truc tuyén tai Truong Dai hoc Kinh té Quéc

dan dé tién hanh thyc nghiém xay dung ciu triic hd so didc trung ctia ngudi hoc. Hé théng dao tao truc
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tuyén cua Truong Pai hoc Kinh té Qudc dan di vao hoat dong tr nam 2018, va dén nam 2022 ¢4 6
chuyén nganh la: Ké toan, Luat, Luat Kinh té, Quan tri Kinh doanh, Tai chinh Doanh nghiép, va Ngan
hang véi trén 13.000 ngudi hoc. Dit liéu thu thap dugc bao gdm diém cudi khéa va dit liéu nhan khau
hoc ctia tat ca ngudi hoc iy tir phan hé quan 1y gido vy, va dit liéu phén theo timg 16p mén hoc lay
tir hé théng dao tao truc tuyén bao gdm tap tin luu trit cac hoat dong (Log Files) va tap tin luu trir
diém qua trinh (Grade Report File).

Quy trinh thyc nghiém cta nhom téc gia bao gom cac giai doan: Tién xir 1y dif lidu, xay dung ciu
trac hd so ngudi hoc, xay dung ho so nguoi hoc, xay dung cong dong, va danh gia phuong phéap xay
dung cong dong.

Tién xir Iy Xay dung ciu trac hd . Panh gia
L . —p| Xay dung cong dong  (q—
dir lidu so ngudi hoc phuong phap

Hinh 1. Quy trinh thuc nghiém
3. Xay dung cau tric ho so dac trung ciia ngudi hoc

Do ngudi hoc duge yéu cau chii dong nhap cac thong tin vé nhan khau hoc 1én hé thong nén cac
thong tin nay hau hét bi bo trong hodc chira dir lidu vo nghia, ngoai trir cac thong tin vé ngay sinh,
qué quén, giGi tinh, nganh hoc. Ngoai ra, hé thong dao tao tryc tuyén chi luu trit thoi diém bat dau
truy cap nén khong tinh duge cc dic trung ding dé xac dinh théi quen hoc tap nhu: Tong thoi gian
danh cho mén hoc, danh cho timg chuong hodc chu dé cu thé ciia mon hoc; s6 1an vao hoc; thoi diém
tham gia hoc tap; thoi gian trung binh cho mdi 14n vao hoc; tong thoi gian cho mdi hoat dong hoc tap
nhur théo ludn online, tham gia dién dan... Két qua khao sat ciu triic tap tin lwu trit diém qua trinh cho
théy mdi 16p mén hoc ¢o cac hoat dong nhur sau: Bai kiém tra, bai luyén tap, bai kiém tra khong tinh
diém (co thé duoc giang vién danh gia hodc khong), hoat dong trén dién dan (c6 thé dugc giang vién
danh gia hodc khong), bai ty luan, diém chuyén can, diém qua trinh. Vi s6 lugng bai kiém tra, bai
luyén tap va cac bai kiém tra khong tinh diém va bai tu luan ciing nhu s6 dién dan cua cac 16p mon
hoc khéng giéng nhau nén nhom tac gia khong sir dung con s6 tuyét doi dé danh gia mic d6 hoan
thanh cia nguoi hoc ma dé xudt sur dung ty 1€ hoan thanh. Vi du: Lép mon hoc c6 10 bai kiém tra,
nguoi hoc hoan thanh 5 bai thi ty 1¢ hoan thanh 1a 50%. Ty 1€ hoan thanh bai kiém tra, bai ty lun, bai
luyén tap cho biét mirc do chuyén can cua nguoi hoc qua viée thye hién cac hoat dong bit bude/co
tinh diém trong 16p hoc. Ngoai ra, ngudi hoc thuong cé théi quen chi wu tién thyc hién cac hoat dong
bat budc/cé tinh diém. Do do, s6 1an thyc hién cac bai kiém tra khong tinh diém, ty 1& cac bai kiém
tra khong tinh diém dugc giang vién danh gia, sb 1an twong tac trén dién dan va ty 1¢ cac bai tham gia
dién dan duoc giang vién dénh gia phan anh mirc do ty giac dau tu cho mon hoc. Hién nhién mot
nguoi hoc chim chi 1am céc bai kiém tra khong tinh diém va tich cuc tuong tac trén dién dan sé& co
Kkét qua hoc tép kha quan hon mét nguoi hoc chi chu trong 1am bai kiém tra bat budc/co tinh diém
hoic chi vao dién dan va xem.

Can ctr vao phén loai cua Brusilovsky va Milan (2007) va két qua phan tich dir liéu thyc té ciia hé
thdng dao tao truc tuyén tai trudng Pai hoc Kinh t& Qudc dan, nhom tac gia d& xut cau trac hd so
dic trung ctia nguoi hoc trong hé thong tur vin hoc tap trong moi truong dao tao truc tuyén gém ba
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nhém: (1) Dic trung vé thong tin nhan khau hoc, (2) dic trung vé kién thic, va (3) dic trung vé théi
quen hoc tap.

Bang 1.
CAu tric ho so dic trung clia ngudi hoc
Céc nhém dic trung Dién giai
Céc dac trung vé thong tin nhan Kkhau hoc - Ho tén
- D¢ tudi
- Qué quan
- Gidi tinh
- Nganh hoc
Céc dic trung vé kién thirc - Céc mén hoc da hoan thanh.
- Céc lop da tham gia.

- Két qua hoc tap cua ngudi hoc nhu: Piém chuyén can,
diém kiém tra (giita ky), diém két thuc hoc phén.

Céc dic trung vé thoi quen hoc tap - S6 lan tuong tac trén cac dién dan.
- S6 14n thyc hién cac bai kiém tra khéng tinh diém.
- Ty 18 c4c bai kiém tra khong tinh diém duoc giang vién
danh gia.
- Ty 1¢ c4c bai tham gia dién dan dwoc giang vién dénh gia.
- Ty 1& hoan thanh céc bai kiém tra.
- Ty 1¢ hoan thanh céc bai ty luan.

- Ty 1¢ hoan thanh céc bai luyén tép.

Hoat dong quan tri hd so dic trung ciia nguoi hoc bao gom: (1) Biéu dién, (2) khdi tao, (3) cap
nhat, va (4) khai thac da dugc nhom tac gia trinh bay trong nghién ctru trude (Bui Xuan Huy va cong
su, 2021).

4. Cac phuang phap xay dung cdng dong nguai hoc trén hé théng tu van hoc

tap trong méi trudng dao tao truc tuyén

Cong dong ngudi hoc duge hinh thanh tir nhimg ngudi hoc co dic trung tuong ty nhau. Cong
ddng cung véi ho so dic trung cua ngudi hoc s& hop thanh hai co sé quan trong cho cac hinh thic tu
vén hoc tap. Vé nguyén tic, mdi ddc trung trong ho so dic trung ciia ngudi hoc déu co thé duoc dung
lam tiéu chi thanh 1ap cong dong va chinh 1 dic trung ciia cong dong. Hién nhién, nhiéu dic trung
khac nhau ciing c6 thé dugc két hop tao thanh tiéu chi thanh lap cong dong. Pdi véi nhiing tiéu chi
dinh tinh nhu dac trung nhan khau hoc va kién thirc thi viéc thanh 1ap cong déng c6 thé dua trén sy
so sanh tryc tiép cac gia tri dic trung trong hd so ciia ngudi hoc. Vi du: Xét tidu chi két qua hoc tap
mon Co so dit licu, co thé xdy dung duoc cong dong nhimng nguoi dat diém A, diém B, diém C...
mdn hoc ndy. D4 véi cac tidu chi dinh tinh nhu vay, nhom tac gia dé xuat sir dung cac phuong phap
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trich loc dit liéu bang cac cau 1énh truy vén trén co so dif liéu dé thanh lap cong ddng ngudi hoc. D6i
v6i cac tiéu chi dinh luong, vi du: Thanh 1ap cong dong nhimng ngudi hoc ¢6 théi quen hoc tap tuong
tu nhau (ty 1& hoan thanh céc bai tu luan tir 20% dén 30%) khong thé ding phuong phap so sanh truc
tiép cac gia tri, nén nhom tac gia dé xuat dung phuong phap phan cum dit liéu dé thanh 1ap cong dong
ngudi hoc. Phuong phép trich loc dit liéu bang cac cau 1énh truy van ddi véi tiéu chi dinh tinh 13 cong
viéc don gian khong can danh gia do chinh xac. Do d6, trong bai bao nay, nhém tac gia chi trinh bay
céc phuong phap phan cum dir liéu dé thanh lap cong dong nguoi hoc.

C6 rat nhiéu thuat toan phén cum véi cach tiép can khac nhau, tuy nhién, theo van der Aalst (2011),
cac thudt toan phan cym phé bién thuong dugc st dung K-means va thuat toan AHC (Agglomerative
Hierachical Clustering).

4.1. Thudt toan K-means

Y tuéng ciia thuat toan K-means 1 phan nhom tap dir lidu ngudi hoe vao K cum (véi K 1a s6 duoc
xac dinh trudc) sao cho tong binh phuong khoang cach giita cac nguoi hoc trong mot cum dén trong
tam (Centroid) ctia cum d6 1a nho nhét.

SSE = zk: D d(x,c,)
i=l xeC; (1)

Trong d6, trong tAm ctia mdi cum dugc tinh nhu sau:
1 n
C=— Z X;
nio

v6i n: S6 ngudi hoc; va xi: Thudc tinh ciia ngudi hoc thir i.

@

Khoéng cach giita mot ngudi hoc trong cum dén trong tdm ciia cum d6 dugce tinh bang mot trong
cac ham khoang cach Manhattan, Euclide hoac Cosin...

Ham khoang cach Manhattan: d(x,y) = X, [xi — yi| 3)
Ham khoéng cach Euclide: d(x,y) = (X%, (xi — yi)?)'/? 4)
Ham khoang céch Cosin: d(x,y) = Ziz1 XLyt 5)

Thuét toan K-Means duoc thuc hién nhu sau:

- Buoc 1: Chon nge:lu nhién k trong tam tir tap dir liéu nguoi hoc

- Bue 2: V&i mdi ngudi hoc x, dua X vao cum co trong tim gan véi x nhat. Néu phan hoach
khong dbi so véi 1an lap trude thi dimg.

- Buoc 3: Xac dinh lai k trong tam va quay lai Budc 2.

4.2.  Thudt toan AHC

Thuét toan AHC duogc thuc hién nhu sau:

- Buée 1: Khéi tao n cum tir tap dit liéu ngudi hoc, mdi cum chira 1 phﬁn ta.
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- Buoc 2: Duya trén cong thue tinh khoang céach gitra hai cum (Single-Link) gdp chung hai cum
gan nhau nhat thinh mot cum. Cong thirc Single-Link tim khoang cach ngén nhét giira hai ngudi hoc
bat ky ctia hai cum.

D(Ci, Cj) = minxiECi,ijde(xi' xj)
Q)

- Buoc 3: Lap lai Bude 2 cho dén khi gop n phén tor vao mdt cym duy nhét hodc khi c6 du sb cum

mong mudn.

4.3, Phwong phdp dénh gid chdt lwong ciia thudt todn phan cum trén tdp dir liéu nguwoi hoc

Hién nay, chit lugng cta thuat toan phan cum dugc dya trén ba cach tiép can: (1) Panh gia trong
(Internal Evaluation), (2) danh gia ngoai (External Evaluation), va (3) danh gia tuong quan (Relative
Evaluation). Trong d6, “danh gia trong” 1a cach tiép can dya trén chinh dt liéu dugc phan cum véi
tiéu chi xac dinh thuat toan phan cum tdt 1a thuat toan ra cac cum ma cic phﬁn t trong cum c6 do
tuong tu cang 16n cang tot, va do twong tu giita cac phan tir khac cum cang nhé cang tot; “danh gia
ngoai” 1a cach tiép can dua vao tap dit liéu miu da dugc phan cum tir trude d6; cudi cung, “danh gia
twong quan” 1a cach tiép can dya vao viéc so sanh két qua phan cum véi cac két qua phan cum khéac
dugc sinh ra boi cling thuat todn nhung véi céc gia tri tham s6 khac nhau. Nhom tac gia str dung cach
tiép can danh gia trong dé danh gia chét luong cua thuat toan phan cum dya trén tap dir li¢u nguoi
hoc bdi vi chua co6 tap dit liu chuén nao trong linh vuc tu vén hoc tap trén moi truong dao tao truc
tuyén da duoc phan cum trude day. Cac do do phd bién cua cach tiép can “danh gia trong” 1a d6 do
bong (Silhouette).

Do do béng: s(i) = —~ 20 (7)

Trong d6: a(i): Khoang cach trung binh tir nguoi hoc i dén tat ca cac ngudi hoc ciing cum véi i;

b(i): Khoang cich trung binh ngin nhét tir ngudi hoc i dén bat ky cum nao khong chira i;

s(i) nam trong doan [-1;1]; s(i) cang 16n thi két qua phan cum cho ngudi hoc i cang chinh xac.

Kaufman va Rousseeuw (2009) di gi6i thi¢u cach tinh hé s6 do do bong dé danh gia két qua phan
cum nhu sau: SC = max,35(k), voi 5(k) 1a gia tri trung binh ciia cac s(i); va k 1a s6 cum. SC cang
16n thi két qua phan cum cang tét.

4.4.  Phwong phdp xdc dinh s6 cum K t6i wu cho phwong phdp K-means

S6 cum K ti uru ¢6 thé duge xéac dinh theo phuong phap khuyu tay (Elbow Method) 1 s6 cum
dap tung duoc diéu kién gia tri trung binh cua cac tong binh phuong cac sai sb (Sum of Squares
Errors — SSE) bét dau suy giam tuyén tinh (Zhu & Li, 2023).
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Hinh 2. Phuong phap khuyu tay xac dinh s6 cum K tt nhat
Ngoai ra, s6 cum K t6i uu ciing c6 thé dugc xac dinh bang phwong phap phan tich chi sé Silhouette
(Silhouette Analysis) (JothiPrabha va cong su, 2023). Trong phuong phap nay, s cum K duoc chon
sao cho gia tri SC 1a 16n nhat.
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Hinh 3. Phuong phép Silhouette Analysis xac dinh s6 cum K t5t nhat
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5. Két qua thuc nghiém

Céc dir liéu dinh lwong trong hd so dic trung cia mdi ngudi hoe mo ta kién thire va thoi quen hoc
tap cua ngudi hoc do theo tirng 16p mon hoc (Bang 1) nén thuc hi¢n phan cum nguoi hoc trén toan bd
dir liéu ciia hé thong ma khong phén theo timg mén hoc cu thé 1 khong c6 y nghia. Vi vy, nhom téc
gia tién hanh phan cum dir liéu nguoi hoc theo timg mon hoc. Bang 2 cho biét két qua so sanh diém
Silhoutte cua hai phuong phap K-means va AHC sau khi phan cum nguoi hoc theo cung mdt mon
hoc v6i s luong ngudi hoc 1a 706 ngudi.

Bang 2.
So sanh diém Silhoutte cua thuit toan K-means va AHC trén tap di li¢u cua mot mon hoc trong mot
hoc ky

Sé cum 2 3 4 5 6 7 8 9 10
K-means 0,448 0365 0399 0421 0418 0379 0399 0407 0,396
AHC 0,615 0,601 0575 0,720 0431 0365 0365 0,517 0517

Két qua so sanh cho thay thuat toan AHC cho két qua dang tin cdy hon. Theo phuong phap
Silhouette Analysis, thi s cum t6t nhat khi sir dung phuwong phap AHC 1a 5 cum, trong khi str dung
phuong phap K-means s cum t6t nhat 1a 2 cum. Kiém chimg bang phuong phap khuy tay cho thay
s6 cum tdt nhét khi dung thuat toan K-means 12 4.

Bang 3.

Két qua ctia phuong phéap khuyu tay dé xac dinh s6 K
S6 cum 2 3 4 5 6 7 8 9
SSE
Score 4,600 3,700 2,900 2,500 2,250 2,000 1,800 1,700

Tuy nhién, phuong phép khity tay chon sb K t6t nhat theo nguyén 1y 1a diém ma tai d6 do thi bat
dau suy giam tuyén tinh. Nhom tac gia cho rang, viéc xac dinh theo nguyén 1y nhu vay thién vé cam
tinh ctia ngudi phan tich, trong khi xac dinh s6 K theo phuong phap Silhouette Analysis hop 1y hon
vi d& dang tinh dugc vi tri ma tai d6 diém Silhouette 1a 16n nhét. Tir két qua thuc nghiém cho théy, st
dung thuat todn AHC 1a phii hop dbi v6i van dé phan cum ngudi hoc theo cac tiéu chi dinh lugng.

6. Két luan

Nhom tac gia da dé xuit ciu tric hd so ddc trung clia nguoi hoc trong méi truong dio tao truc
tuyén va phuong phéap xay dung cong dong nguoi hoc theo cac tiéu chi dinh tinh va dinh lwong, bén
canh d6, ciing chi ra ca phuong phép danh gi4 hiéu qua clia cac thuat toan dugc sir dung. Tir két qua
nay, giai doan nghién ctru tiép theo 1a xay dung cac phan hé tu van hoc tap trong méi trudng dio tao
tryc tuyén dua trén ho so dic trung va cac cong dong cua nguoi hoc.
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