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SU DUNG HQC MAY DPE XAC PINH NHAN TO ANH HUONG
VA DU POAN KET QUA HQC TAP CUA SINH VIEN
TRONG MO HINH HQC TAP KET HQP

Nguyén Thi Hng, Tran Hai Long va B4 Trung Kién
Khoa Cong nghé Thong tin, Truong BPai hoc Su pham Ha Noi

Tém tat. Nghién ciru ndy nham muc dich xac dinh cac nhan t6 anh huong dén két
qua hoc tap va sir dung ching dé xay dung mé hinh dy doan két qua hoc tap cua sinh
vién nham hd trg nang cao chat luong dao tao. Trong cac nghién ctru truge day, viée
chon va danh gia cac nhén t6 chi dugc thuc hién trén dir liéu hoc tap truc tuyén.

Trong nghién ctru nay, ching t6i dé xuét st dung tap thudc tinh duoc lya chon tir dir
liéu thue nghiém thu thép dugc ca trén 1op hoc truc tiép va trén hé théng hoc tap truc
tuyén tai Truong Pai hoc Su pham Ha Noi. pé xay dung mo hinh dy doan két qua
hoc tap, chiing t6i da thyc hién hai phuong phap lga chon bién: mét 1a chon céac bién
¢6 mirc d§ trong quan cao; hai 14 sir dung phuong phap phan tich hdi quy tuyén tinh
Stepwise. Ngoai ra, hai thuat toan hoc may dugc st dung dé xay dung mé hinh dy
doan 1a hdi quy tuyén tinh va hoi quy véc to hd tro. Két qua thuc nghiém cho thay
mo hinh hdi quy Véc to hd tro vai ham nhan poly dugc xdy dung dya trén cac bién
lwa chon bang phuong phap Stepwise c6 hiéu qua cao nhat.

Tir khoa: dy doan két qua hoc tap, hoc tap két hop, hoc may.

1. Mé dau

Nhimng nam gan day, mé hinh hoc tap két hop dang duoc trién khai rong rdi ¢ nhiéu
cap hoc trén thé giéi. Hoc tap két hop la sy két hop gilta phuong thire hoc tép truc tuyén
(E-learning) va hoc tap truyén thong (hoc tap giap mdt) nham nang cao cht lugng day va
hoc. Viéc day hoc theo phuong thire nay gilp khic phuc duge nhitng han ché va phat huy
nhitng uu diém cua hai phuong phap trén [1]. Thuyc tién cho thiy, nhidu co so gido duc
d3 ap dung mo hinh day hoc két hop dat dugc hiéu qua tich cuc [2, 3]. Pic biét, trong giai
doan dai dich Covid 19 dién bién phtrc tap, day hoc két hop 12 su lira chon phU hop nhét
cho viéc t6 chirc day hoc an toan, bao dam chuong trinh va muc tiéu chat luong gido duc,
dao tao.

Viéc d6i méi phuong phap day hoc va thay d6i mé hinh hoc tap nham muc dich nang
cao chét luong day va hoc. M6t trong nhitng thude do danh gia chat lvgng day va hoc
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chinh 14 két qua hoc tap cuia nguoi hoc. Vi vay, du doan két qua hoc tap cuia nguoi hoc la
bai toan quan trong va dugc nhiéu nha khoa hoc quan tdm. Trudc day, bai toadn nay thudong
duoc giai quyét theo huong tiép can cua linh vuc If luan va phuong phap day hoc. Tuy
nhién, nhimg nam gan day, khai pha dir liéu ciing 1a mot cach tiép can hiéu qua dé giai
quyét cac bai toan trong linh vuc gido duc.

Dé giai quyét bai toan du doan két qua hoc tap ciia ngudi hoc dua trén cac phuong
phap khai pha dit liéu, cac nha khoa hoc can phai nghién ctru dé xac dinh duoc cac yéu td
anh huong dén két qua hoc tap cua ngudi hoc va lua chon thuit todn hoc méay phu hop
v6i dit liéu thu thap duoc tir qua trinh day hoc két hop. Vi vay, trong bai bao nay, nhém
tac gia tap trung tra 101 hai cAu hoi nhu sau: Cdu héi 1: Nhan té nao anh huéng dén két
qua hoc tip cta nguoi hoc trong mé hinh hoc tip két hop? Cdu héi 2: Md hinh hoc may
nao pht hop dé dy doan két qua hoc tap trong day hoc két hop?

Pé thong ké cac yéu td anh huong dén két qua hoc tdp, Amjed Abu Saa va dong
nghiép [4] da thuc hién khao sat cac cong trinh giai quyét bai toan dy doan két qua hoc
tap. Nghién ctru chi ra rang c6 26% cong trinh sir dung cac nhéan té vé thanh tich hoc tap
trong qua khur, 25% cac cong trinh str dung cac nhan t6 vé& hanh vi hoc tap cua sinh vién,

23% cong trinh sir dung thong tin nhan khau (gidi tinh, qué quan), 12% s6 cong trinh st
dung thong tin vé kinh té xa hoi (khu vuc sinh séng, diéu kién kinh té).

bé du doan két qua hoc tap cua sinh vién trong mot khoa hoc két hop, Nick Z.
Zacharis [5] da st dung phén tich hdi quy Stepwise dé lwa chon cac thudc tinh dua vao
mo hinh phan 16p. M6 hinh du doan dé xuit dat khoang 81%. Kiran Fahd va cong su [6]
cling thye hién mot nghién ctru tuong ty nhung st dung mure do tuong quan dé lya chon
cac thudc tinh dit liéu dwa vao huan luyén x@y dung m6 hinh. Ca hai nghién ctru nay déu
st dung dir liéu hanh vi dugc ghi lai tir hé thong quan Ii hoc tap. Trong cac nghién ciru
[7- 9], bén canh dir liéu truc tuyén, cac tac gia da str dung thém céc dir lieu duoc thu thap
tir 16p hoc truc tiép. Tuy nhién, cac dit liéu trén 16p hoc truc tiép chi duoc thu thap thong
qua viéc khao sat tir nguoi hoc.

Trong nghién ctru nay, nhom tac gia thuc hién thu thap dir liéu tir ca moi truong hoc
tap truc tuyén va hoc tap trén 16p. Dé xac dinh cac bién anh huong dén két qua hoc tap,
ching toi st dung hai phuong phap phén tich Stepwise va danh gia murc do ‘tuong quan.
Hai tap bién dugc lya chon tir hai phuong phap nay s€ dugc dua vao dé huan luyén xay
dung cac mo hinh hdi quy du doan két qua hoc tap va danh gia dé lya chon ra md hinh
tot nhat.

2. No¢i dung nghién ctru
2.1. Md hinh day hoc két hop tai Truwong Pai hoc Sw pham Ha Ngi

Ung dung cong nghé thong tin trong day hoc di duoc trién khai nhiéu nam ¢ truong
Pai hoc Su pham Ha Noi. Khi dich Covid-19 dién bién phirc tap v6i hang loat cac chinh
sach gidn cach va vé sinh phong dich nghiém ngit doi hoi cac co sé giao duc can phai ap
dung cac hinh thitc day hoc linh hoat ma van dam bao chét luong. Chinh vi vay, Truong
DPai hoc Su pham da nhanh chong trién khai mé hinh day hoc két hop cho tat ca mon hoc
ctia truong dé thich tmg véi tinh hinh dich bénh. Hién nay, nhan thdy hiéu qua ctia mé
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hinh day hoc ndy nén trudng van tiép tuc trién khai day hoc két hop cho nhiéu mén chung
va mon chuyén nganh ¢ cac khoa.

Khi trién khai day hoc Két hop, trong thoi gian hoc tap truc tiép, cac hoat dong cua
giang vién (GV) va sinh vién (SV) sé& dién ra tai giang dudng. Ngoai ra, sinh vién s& c6
thoi gian ty hoc trén hé thdng hoc tap truc tuyén Moodle https://cst.hnue.edu.vn. Céc hoc
liéu nhu bai giang, cdu hoi tric nghiém, bai tp dugc dua 1én hé thong dé sinh vién co thé
hoc moi lac moi noi.

Cac hoat dong cuia GV va SV trong méi truong hoc tap két hop s& dién ra theo mé
hinh 16p hoc ddo nguoc bao gém'

- Truée gio hoc (triee tuyén): SV tu hoc trén hé thong hoc tép truc tuyén cta truong;
xem trude bai giang, 1am bai tap va chudn bi cac cau hoi can giai dap.

- Trong gio hoc (truc tiép): GV sé& tong hop kién thire trong tAm va giai dap céc thic
mic; SV thao luan va trao doi theo nhom.

- Sau gio hoc (truc tuyén): Bé cung c¢b kién thire di duoc hoc trén 16p, SV phai hoan
thién bai tap vé nha va ndp lén hé thong hoc tap truc tuyén, tra 1i cac cau hoi trac nghiém
on tap kién thie.

2.2. Pé xuit quy trinh xiy dung moé hinh du doan két qua hoc tip cia sinh
vién trong day hoc két hop

Trong phan nay, nhom tac gia dé xuat viéc Iya chon cac bién va xdy dung mé hinh
du doan két qua hoc tap cua sinh vién trong méi trudng hoc tap két hop vai dir liéu thu
thap tir 16p hoc truc tiép va hé thng quan Ii hoc tap Moodle. Quy trinh xay dung mé hinh
du doan két qua hoc tap trong day hoc két hop bao gom 4 budc nhu trong Hinh 1:

(1) Thu thap dit liéu tir mot s6 ngudn va tién hanh tién xir Ii dir licu.

(2) Lua chon céc thudc tinh dir liéu anh hudng téi két qua hoc tap.

(3) Xay dung m6 hinh hdi quy du doan két qua hoc tap ciia sinh vién.

(4) Panh gia hiéu qua cac mo6 hinh.

Lira chon dic trung Xdy dung mo6 hinh
Lia chon dic trung Xav dujng mb
st dung mic 4 hinh ho1 quy
o twong quan tuyén tinh
Thu thap va ’ i .,
PR Panh gid
tién xi Iy "

L ia . . mb hinh

dir lidu Lua chon dic trizng Xy dung mé

bing phirong phap hinh hoi quy

Stepwise 5VM

Hinh 1. Quy trinh xdy duwng mé hinh dw dodn diém hoc tip
trong méi truwong hoc tip két hop
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2.2.1. Dir lidu

Trong nghién ctru nay, nhom tac gia st dung di liéu vé hanh vi va dit liéu diém thi
hoc phén cua nguoi hoc dé xay dung mo6 hinh. Nghién ctru dugc thuc hién trén 392 sinh
vién nim nhét dén tr cac khoa cta Truong Pai hoc Su pham Ha No6i. Cac sinh vién nay
tham gia hoc phan “Tin hoc Pai cuwong” voi hinh thirc hoc tap két hop dién ra trong 10
tuan cua hoc ki hé tir thang 5 dén thang 7 nim 2022 do ciing mdt gido vién giang day.

Quy trinh thu thap va tién xur If duge minh hoa trong Hinh 2.

Di ligu hanh
vitir hé

théng cst

Dit liéu lép

hoctruc  |mp

tép

Dit lidu téng
hop

Di lieu
6ié‘m_hgc
phin

S

Hinh 2. Quy trinh thu thap va tién xi¢ |i dir ligu

* Thu thdp dii liéu

Dt ligu thyc nghiém duoc thu thap tir cac nguén sau: hé théng hoc tap truc tuyén,
16p hoc truc tiép va hé thong quan Ii diém cta nha truong:

MGi trweong hoc tdp triec tuyén: Hé thong hoc tap truc tuyén https://cst.hnue.edu.vn
c6 thé ghi lai nhat ki hanh vi ctia ngudi str dung trong mdi khéa hoc nhu: xem tép, xem
video, 1am trac nghiém, nop bai tap. Cac hanh vi nay thé hién thai do hoc tip ctia ngudi
hoc vi viy day la nhiing yéu to ¢6 thé anh huong dén két qua hoc tép. Hinh 3 minh hoa
dir liéu hanh vi duoc trich xut tir hé théng hoc tap truc tuyén.

A B C D E F G H
1 |Thai gian Tén day da ngudi din B3i canh cla sy kién thanh pharTén su kién Mé ta Nguyén thiDia chi
2 |7/08/2022 17:04 Pham Thi Ngoc Hoa -K71 Toén - Khod hoc: COMP 103 - Tin hg H& théng D& xem khoa hot The user with id '23701' view web 171.25¢
3 |7/08/2022 07:31 Pham Thi Ngoc Hoa -K71 Toan - Khoda hoc: COMP 103 - Tin hg Hé théng D3 xem khda hot The user with id "23701" view web 27.67.3
4 |7/08/2022 02:32 Pham Thi Ngoc Hoa -K71 Toén - Kho& hoc: COMP 103 - Tin ho Hé& thdng D& xem khéa hot The user with id '23701' view web 171.25¢
5 |7/08/2022 00:53 Pham Thi Ngoc Anh -K71 Toan - Khod hoc: COMP 103 - Tin hg Hé théng D2 xem khda hot The user with id '23614' view web 100.88.
6 |6/08/2022 19:39 Duwong Ngoc Anh -K71 Toan - Thw muyc: Project 1 Thu muc  M&-dun khoa ho The user with id '23603" view web 27.71.4
7 |6/08/2022 15:03 Trén Thi Linh Chi -K71A SH - Bai tap: Nop bai thi Ca 3 Baitdp  Trang thai cia bi The user with id '22992' has vweb 10.14.1
8 |6/08/2022 15:03 Trin Thi Linh Chi -K71A SH - B&i tip: Nop bai thiCa 3 Baitdp  M6-dun khda ho The user with id '22992' view web 10.14.1
9 |6/08/2022 15:03 Tran Thj Linh Chi -K71A SH - Kho& hoc: COMP 103 - Tin ho H& thdng D3 xem khéa hot The user with id ‘22992' view web 10.14.1
10 |6/08/2022 14:53 Trén Thi Linh Chi -K71A SH - Bai tdp: Nop bai thi Ca 3 Baitdp  Trang thai cia bi The user with id '22992' has vweb 10.14.1
11 |6/08/2022 14:53 Trin Thi Linh Chi -K71A SH - Bai tap: Nop bai thiCa 3 Baitdp  MO6-dun khoa ho The user with id '22992' view web 10.14.1
12 |6/08/2022 14:53 Tr&n Thj Linh Chi -K71A SH - Bai tdp: N&p bai thiCa 3 Baitdp MOt bailam d& (The user with id '22992" has sweb 10.14.1

Hinh 3. Di¢ liéu nhdt ki hanh vi xudt ra tiv hé théng https://cst.hnue.edu.vn

Méi truong hoc tdp triee tiép: Su chuyén can gop mit trong cac tiét hoc truc tiép thé
hién thai do hoc tap ctia ngudi hoc, vi vay, chiung toi tién hanh thu thap dir liéu chuyén
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can bang hinh thirc diém danh tryc tiép. Ngoai ra, diém bai tdp nhom va diém kiém tra
trén 16p ciing thé hién mirc d6 hiéu bai va mot phan hiéu qua hoc tap ciia nguoi hoc.
Do d6, chiing t6i thu thap hai diém nay tir gido vién va tro giang.

Piém thi hoc phan: Két thiic hoc ki, sinh vién phai 1am mét bai thi két thiic hoc phan
trén may tinh. D liéu diém thi co thé duoc tai tryc tiép tir hé thdng
https://daotao.hnue.edu.vn. Biém nay duoc dung lam bién phy thudc trong viéc dy doan
két qua hoc tap cua nguoi hoc.

* Tign xir |i div liéu
Qua trinh tién xt Ii dit liéu duoc tién hanh qua bon giai doan:

Giai doan 1 - T héng ké dir liéu: Dit 1iéu hanh vi trich xuét tir hé théng hoc tap truc
tuyén chua thé sir dung ngay dé du doan két qua hoc tap. bé danh gia muc dg tich cuc
ctia ngudi hoc, tir dir liéu hanh vi, nhom tac gia thyc hién thong ké cac thong tin: sb lan
xem khoa hoc, s6 1an xem tép, s6 1an xem video, sd 1an lam bai tric nghiém, diém trung
binh cac 14n tra 1o tric nghiém, sb lan ndp bai tap. Viéc théng ké nay thuc hién bé“mg mot
chuong trinh dugc 1ap trinh trén ngdn ngit Python. Tuwong tu nhu vay, dit liéu chuyén can
trén 16p hoc truc tiép ciing dugc thong ké nhung viéc théng ké nay kha don gian dugc
thuc hién br:ing phén mém Excel.

Giai doan 2 - Tich hop dit liéu: Dix liéu tir 3 ngudn (dit liéu hanh vi trén hé thong truc
tuyén dugc thong ké trong giai doan 1, dit li€u 16p hoc truc tiép, dit liéu diém hoc phan)
s€ dugc luu trit va tong hgp trén Excel dua trén ma sinh vién cua nguoi hoc.

Giai doan 3 - Lam sach dir liéu: Dé md hinh dy doan hoat dong hiéu qua thi bo dir
liéu dau vao khong dugc chura cac dit 1idu khuyét, dir liéu nhiéu. Qua trinh loai bo cac dir
liéu khuyét, dit liéu nhiéu duoc goi 1a lam sach dir liéu. Mdt s6 sinh vién tham gia dﬁy da
trong ca qua trinh hoc nhung vi mét Ii do nao d6 ma khong dén du thi va dat diém thi hoc
phan 14 0 hodc mot s6 sinh vién ¢o Ii do chinh déang dwoc Nha truong cho phép 1ui lich thi
sang hoc ki tiép theo thi khong c6 diém thi hoc phan. Day chinh 1a cac dir liéu nhiéu va
khuyét can phai loai bo. Dir liéu sau khi lam sach c6 thé lam dau vao xay dung mé hinh
hoi quy tuyén tinh.

Sau khi thuc hién xong céc thao tac lam sach dit li€u, truong Ma sinh vién s€ dugc
loai bo va bd dir liéu thu dugce con 365 ban ghi. Hinh 4 minh hoa bd dir liéu sau khi dugc
lam sach va Bang 1 mo ta chi tiét ¥ nghia timg truong dir liéu ctia bo dir lidu. Trong do
truong Final_exam 1a bién phu thudc va cac truong con lai 1a bién doc 1ap.

A B C D E F G H | J
num_video num_quiz_att . num_course num_assignment num_file_vi . num_atten . .
N quiz_avg " _ num_behavior F2F_quiz_mark group_mark Fina
1 _view emp _view _submitted ew d_F2F
2 136 109 93,33333333 259 5 55 4318 13 100 7
3 30 45 91.66666667 156 ] 41 1517 13 76.67 7
4 1 10 33.666 46 0 a8 247 8 0 7
3 67 113 100 309 ] 37 3463 17 96.67 7
6 62 62 99.16666667 253 & 42 2111 15 S0 7
7 99 127 100 348 ] 62 3351 14 93.33 7
8 100 88 93.61166667 236 & 59 3376 15 70 7
9 50 13 37.77833333 211 ] 54 1820 14 73.33 7
10 69 824 100 197 & 39 3558 13 93.33 7

Hinh 4. Dit liéu sau khi da lam sach
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Giai doan 4 - Chudn héa dir liéu: Vi thuét toan hoi quy Véc-to hd tro, dit lidu dau
vao can duge chuin hoa vé cac gia tri trong khoang tir 0 dén 1. Viéc chuin hoa duge thuc
hién bang cach sir dung ham MinMaxScaler trong thu vién Scikit-learn cta Python.

Bing 1. M6 ti cdc truwong dir liéu sau qud trinh tién xir |i

Ngudn dir liéu Tén trwong Y nghia truong Kl-l?an-g
gia tri
num_video_view S6 luot xem video >0
num_quiz_attemp S luot 1am tric nghiém >0
quiz_avg Diém trung binh cac lan | 0...100
D ligu hanh vi lam trdc nghi¢ém
trén hé thong | num_course_view So6 lan xem khoa hoc >0
tryc tuyen num_assignment_submitted | S& 1an ndp bai tap 0...6
num_file_view S6 1an xem tép >
num_behavior Toéng s hanh vi trong >
nhat ky khoa hoc
num_attend_F2F S6 tiét hoc tham du tryc | 0...20
Dit liéu hanh vi tiép
trén 16p hoc F2F _quiz_mark biém trac nghiém 16p | 0...100
truc tiep hoc tryuc tiep
group_mark Diém bai tap nhoém 0...10
Dir liéu diém | Final_exam Piém thi hoc phan 0...10
hoc phan

2.2.2. Lwa chon cac bién dé xay dung md hinh duw doan két qua hoc tap

Pé xiy dung duge mo hinh du doan hiéu qua, ching ta can phai lwa chon céc bién c6
anh huong dén két qua hoc tap cua nguoi hoc. Trong phan nay, nhom tic gia tién hanh
Iwa chon céc bién ding dé xay dung mé hinh bang hai cach. Céch thir nhat 1a sir dung hé
sd twong quan giira bién Final_exam va cac bién con lai. Cach thi hai 1 str dung phuong
phap phan tich hdi quy tuyén tinh Stepwise trong SPSS 20.

* Lwa chon cdc bién dwa trén mirc dp twong quan

Dé xac dinh mirc d twong quan gitra cac bién doc 1ap voi bién phu thudc Final_exam,
nhém tac gia da str dung thu vién matplotlib ctia Python dé v& biéu d6 heatmap (Hinh 5)
va tinh toan gia tri twong quan cho timg cép bién. Mdi 6 trong biéu dd dugc t6 mot mau
twong g v6i gid tri twong quan cua hai bién tai hang va cot twong tng. Gia tri trong mdi
0 cang gan 1 hodc mau sac cua 6 cang gan mau do thi hai bién cang c6 do twong quan 16n.
Bién quiz_avg 1a bién c6 d6 twong quan 16n nhit voi bién Final_exam (0.72). Ngoai ra,
cac bién num_assign_submitted, num_attend_F2F va Quiz_F2F mark ciing c6 tuong
quan manh véi Final_exam véi gia tri twong quan lan luot 13 0.62, 0.66 va 0.63. Bén bién
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c6 mirc do twong quan 16n nhét nay (> 0,5) va bién Final_exam duoc lua chon dé lam dau
vao cho viéc xay dung mo hinh hoi quy.

046 07 045 048 m 039 039

041 063 033 051 056 034 034

num_video_view

num_quiz_attemp

I10
-0.8

-0.6

0.46

quiz_avg

UM _course_view o7 063

num_assign_submitted 0.45 033 067

num_file_view 0.48 051 039 067

rum_attemp_F 2F 0.39
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I'OO

Quiz_F2F_mark
Group_mark

Final_Exam

Final Exam -

num_quiz_attemp -
Quiz_avg
num_course_view - §
num_file_view
sum_behavior -
num_attemp_F2F - &
Quiz_F2F_mark
Group mark -

=
¥
>
o
2
h-]
5

|
E
C

num_assign_submitted

Hinh 5. Biéu d6 Heatmap biéu dién mirc dp twong quan giita cdc cdp bién
* Lwa chon cdc bién dwa trén phwong phdp Stepwise

Trong cach tiép can thu hai, dé xac dinh cac bién c6 anh hudng dén mo hinh héi quy,
nhom tac gia tién hanh phan tich héi quy tuyén tinh theo phuong phap Stepwise [10]. Voi
phuong phap nay, cac bién s& lan lugt duge dua vao md hinh, bién nao c6 anh huong sé
lam cho hiéu sudt cia mo hinh ting 1én duogc thé hién bdi chi s6 R-Square (R?), va
Std.Error of the Estimate. Trong d6, R-Square thé hién mirc d6 pht hop ctia mé hinh va
Std. Error of Estimate thé hién murc do 15i cuia md hinh véi cac bién duoc dua vao.

- M6 hinh 1: Bién quiz_avg duoc dua vao dau tién va la bién c¢6 anh hudng 16n nhat
dén mo6 hinh. Chi s6 R2 ctiia m6 hinh la 0.503 hay bién nay giai thich 50% su thay doi cua
bién Final exam.

- M hinh 2: Bién num_attend F2F dugc xac dinh 1a bién th hai c6 anh hudng dén
m6 hinh. Chi s6 R2 ciia mé hinh hai bién tang 1én 0,546.

- Mo hinh 3: Bién num_assignment_submitted dugc xac dinh la bién tht ba anh
huong dén mo hinh. Chi s6 R2 ctia m6 hinh ba bién tang 1én 0,571.

- M6 hinh 4: Bién num_quiz_attemp duoc xéc dinh 1a bién thir tu anh huong dén mo
hinh. Chi s6 R2 ctia m6 hinh bon bién tang 1én 0,576.

- M6 hinh 5: Bién num_behavior dugc xac dinh la bién thir nam anh huong dén mo
hinh. Chi s6 R? cia mé hinh bén bién tang 1én 0,583.

Bang 2 minh hoa két qua khi dwa cac bién quiz_avg, num_attend F2F,
num_assignment_submitted, num_quizz_attemp va num_behavior vao mé hinh. Mdi bién
duoc dua vao md hinh 1am cho chi s6 R? ting 1én va 18i giam di. Nhu vay, chi s R? ctia
mo hinh 5 bién 13 0.583 nghia 12 5 bién trén c6 anh hudng va giai thich 58% sy bién thién
ctia bién Final_exam. Con lai, 42% su thay ddi con lai cua bién Final_exam do cac bién
khac tac dong hodc do cac yéu t6 khach quan tac dong.
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Bing 2. Minh hoa cdc chi s6 R-Squared va mirc dé 16i cho ndm mo hinh
khi thwc hién Stepwise

Tom tat md hinhf
M0 hinh R R-Square L6i wéc tinh
1 0,709? 0,503 1,5640
2 0,739° 0,546 1,4977
3 0,755°¢ 0,571 1,4575
4 0,759¢ 0,576 1,4510
5 0,764° 0,583 1,4406

a. Predictors: (Constant), quiz_avg

b. Predictors: (Constant), quiz_avg, num_attend F2F

c. Predictors: (Constant), quiz_avg, num_attend_F2F, num_assignment_
submitted

d. Predictors: (Constant), quiz_avg, num_attend_F2F, num_assignment_
submitted, num_quiz_attemp

e. Predictors: (Constant), quiz_avg, num_attend_F2F, num_assignment_
submitted, num_quiz_attemp, num_behavior

f. Dependent Variable: Final_exam

2.2.3. M6 hinh du do4an két qua hoc tap

bé du doan két qua hoc tap cua sinh vién trong mé hinh hoc tap két hop, chung t61
xdy dyng cac md hinh hoi quy. Céc bién duoc lwa chon tir hai phuong phap trén 1a cac
bién doc lap va bién Final_exam 1a bién phuy thudc (bién du doan).

Pé danh gia mirc 46 anh hudng ciia cac bién vai sy bién thién ctia bién phu thudc, dir
lidu dugc dua vao SPSS dé xay dung mo hinh hdi quy tuyén tinh, xay dung biéu d6 phan
du va danh gia muc y nghia ctia cac hé s trong mé hinh xay dung duoc.

Ngoai ra, dé danh gia hiéu qua cac mo hinh xay dyng tir hai tap bién, nhom tac gia
thyc hién xdy dung cac md hinh hdi quy tuyén tinh va hoi quy SVR [11] bang cach sir
dung thu vién Scikit-learn trong Python vo1 phuong phép thuc nghiém 10fold cross-
validation [12]. Cac do do hé sé xac dinh (R-Square - R?), trung binh trj tuyét d6i giita
gia tri thuc té va gia tri du doan (Mean Absolute Error - MAE) va d6 léch chuan cac phan
du (Root Mean Square Error - RMSE) [13] duogc sir dung dé so sanh cdc mé hinh hdi quy.
Cac mo hinh hdi quy SVR duoc xay dung véi 2 loai ham nhan linear va poly. Bang sau
md ta céc tham s dugc sir dung khi xay dung mé hinh.

Bing 3. Tham sé dwoc sir dung khi xdy dwng mé hinh

kernel C gamma degree epsilon
linear 1000 auto - -
poly 1000 0,1 6 0,1

70




Sir dung hoc may dé xdc dinh nhan té anh hirong va du dodn két qud hoc tdp cua sinh vién...

2.3. Két qua thuc nghiém va danh gia

Dit liéu sau khi thuc hién qua trinh tién xtr I thu dugc con 365 ban ghi. Tir day, hai
b dir liéu twong ng v61 hai nhém thude tinh duge lya chon theo hai phuong phap ¢ trén
duoc trich xuat. Bang 4 minh hoa danh sach cac bién dugc lya chon theo hai phuong phép.

Bing 4. Cdc bién dwoc lwa chon dwa trén mikc dp twong quan va phén tich Stepwise

<X Céc bién lra chon dua trén Céc bién lwa chon dua trén
Bién ..l Lo AL 0 au
murc dj twong quan phén tich Stepwise

Bién doc lap | quiz_avg num_quiz_attemp
num_assignment_submitted quiz_avg
num_attend_F2F num_assignment_submitted
F2F_quiz_mark num_behavior

num_attend F2F
Bién phu Final_exam Final_exam
thudc

2.3.1. Cac m6 hinh hai quy xay dung biang SPSS

* Mé hinh hoi quy tuyén tinh dwa trén nim bién dwoc chon bing phwong phdp
Stepwise

Nim bién Iya chon tir phuong phap phan tich Stepwise dugc dua vao huén luyén dé
xay dung mo hinh hoi quy tuyen tinh trén SPSS. Bang 5 minh hoa mé hinh héi quy tuyén
tinh duoc xay dung tir nam bién doc lap da xac dinh ¢6 anh hudng dén bién phu thudc
Final_exam voi hai bo hé s chua chuan héa (Unstandardized Coefficients) va da chuan
hoa (Standardized Coefficients). M6 hinh hdi quy véi bd hé sé duoc chuan hoa cho biét
diém thi hoc phan ctia sinh vién c6 thé dugc tinh theo cong thirc sau:

Final _exam=—0.124X num quiz _attemp + 0.385X quiz _avg +

0.201 X num _assignment _submitted +

1)

0.015X num _behavior + 0.25X num _attend F2F

He s6 cua cac bién trong cong thirc nay ciing cho thiy muc do tic dong cua cac bién
dén bién Final_exam. Trong d6, diém trung binh cac 1an 1am tric nghiém (quiz_avg) cua
sinh vién ¢ tac dong 16n nhét va bién thién ciing chiéu véi két qua hoc tap (Final_exam).
Piéu nay cho biét rang sinh vién co diém trung binh cac 1an 1am tric nghiém cang cao thi
dat két qua hoc tap cang tot. Twong tu nhu vay, cac bién num_assignment_submitted,
num_behavior va num_attend_F2F ciing bién thién ctng chiéu véi Final_exam. Trong
khi d6, bién num_quiz_attemp c6 tac dong bién thién nguoc chidu véi Final_exam hay
nguodi hoc co s6 1an lam trac nghiém it thi van c6 thé dat thanh tich hoc tap cao.

Cot t thé hién cac gia tri kiém dinh t cho cac hé sb cua cac bién trong mo hinh hoi quy.
Cot Sig. cho biét cac bién nay déu co ¥ nghia théng ké (< 0,05) va c6 tac dong dang ké
dén bién phu thudc Final_exam.
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Bdng 5. Md hinh hai quy tuyén tinh de dodn két qud thi hec phan

Bo hé sb

Bo hé sb

M6 hinh chwa chuin hoa chuén héa K-Iem I\/Iu’c~y
dinh t nghia
B Std. Error Beta

(Constant) -2,164 0,524 -4,129 0,000

num_quiz_attemp | -0,006 0,002 -0,124 -2,973 0,003

quiz_avg 0,048 0,007 0,385 6,829 0,000

num_assignment_ | 0,279 0,067 0,201 4,181 0,000
submitted

num_behavior 0,000 0,000 0,115 2,495 0,013

num_attend F2F 0,222 0,045 0,250 4,951 0,000

Hinh 7 1a biéu d6 P-P Plot m6 ta phan bd phan du cia cac diém dir liéu so véi duong
hoéi quy ctia md hinh x4y dung. C4c diém dir liéu trong phan phdi ctia phan du trén biéu
dd bam khé sat duong chéo. Diéu nay thé hién phan phdi ciia phan du 1a mot phan phdi
chuan. Nhu vy, bo dit liéu nghién ctru 12 bo dir liéu tot va mo hinh Iya chon 13 phi hop.

Hinh 7. Biéu dé P-P Plot biéu dién phan dw ciia cdc diém di ligu

a. Bién phu thugc: Final_exam

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Final_exam

1.0

0.5

0.67]

0.4-1

Expected Cum Prob

T T
08 08 10

Observed Cum Prob

* M6 hinh hai quy tuyén tinh dwa trén 4 bién c6 miee dg twong quan cao

Cac bién c6 mirc do tuong quan cao cing dugc dua vao dé xay dyng mo hinh hoi
quy tuyén tinh du doan két qua hoc tap. Két qua (Bang 6) cho thay mé hinh c6 hé s6 R?
14 0,573. Gia tri nay thap hon gia tri R? cia md hinh nim bién hay mo hinh nim bién phu

hop véi bd dir liéu hon so voi mo hinh bon bién nay.
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Bdng 6. Cac chi sé ddanh gid cho mé hinh héi quy tuyén tinh xay dung tir 4 bién cé dp
twong quan Ccao Vgi bien Final exam

Model R R-Square Std. Error of the Estimate

1 0,757% 0,573 1,4558

a. Bi¢n phu thugc: Final_exam

Bang 7 minh hoa mé hinh hoi quy tuyén tinh duoc xay dung tir bon bién néu trén.

Tuy nhién, gid tri trong ¢4t Sig. cua bien F2F_quiz_mark 1a 0,175 (> 0,05) cho thay bién
nay khong c6 y nghia thong ké trong mé hinh xay dung duoc.

Bing 7. Mé hinh hoi quy tuyén tinh xdy dwng tiv bon bién c¢é mirc dp twong quan cao

Hg s0 Hg 50 Kiém | Micy
M©& hinh chwa chuan héa chuin héa . .
dinh t nghia
B Std. Error Beta

(Constant) -2,197 0,526 -4,173 0,000

quiz_avg 0,040 0,009 0,325 4,686 0,000

num_assignment_ 0,302 0,066 0,217 4,587 0,000
submitted

num_attend F2F 0,212 0,046 0,239 4,621 0,000

F2F quiz_mark 0,011 0,008 0,082 1,363 0,174

2.3.2. C4c m6 hinh hdi quy xay dung bang Scikit-learn

* M6 hinh héi quy tuyén tinh

Két qua danh gia cac mo hinh hdi quy tuyén tinh sir dung thu vién Scikit-learn trong
Python véi phuong phap thuc nghiém 10-fold cross-validation dugc minh hoa trong Bang 8.
M6 hinh hoi quy tuyén tinh dugc xdy dung tir tap bién Iya chon bang phuong phap
Stepwise c¢6 hé s6 xac dinh R? cao hon va mirc d6 16i (MAE, RMSE) thap hon so v&i mo
hinh dugc xay dung tir tap bién lya chon bang murc do twong quan. Do do R? cang cao thi
mo hinh cang phu hop véi bo dir lidu va cac do do MAE va RMSE cang thap thé hién
murc d9 16i khi 4p dung mé hinh véi dit lidu kiém thir cang thap.
Bing 8. Cdc dp do MAE, RMSE khi thuc hién xdy dung mé hinh hoi quy

tuyén tinh sir dung Scikit-learn
Mo hinh R? MAE RMSE

Mo hinh str dung bién xac
dinh dya trén Stepwise 0,571 1,082 1,435

M9 hll}h su dung bién c6 0,559 1,111 1,454
muc d§ tuong quan cao
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* M6 hinh héi quy Suport Vector Regression (SVR)

Bang 9 minh hoa cac d6 do R?, MAE va RMSE ctia cac mé hinh héi quy SVR sau
khi chay thuc nghiém véi phuong phap 10-fold cross-validation. Két qua nay ciing cho
thiy cac mé hinh duoc xay dyung tir tip bién lwa chon bang phuwong phap Stepwise c6 hiéu
qua tot hon trong d6 mé hinh héi quy SVR véi ham nhan poly 1a mé hinh tt nhat.

Bdng 9. Cdc dé do MAE, RMSE khi thwe hién xdy dung mé hinh hoi quy SVR

Mo hinh Kernel R? MAE RMSE
M0 hinh str dung linear 0,5573 1,0761 1,4575
bién xac dinh dva
trén Stepwise poly 0,583 1,0394 1,4131
Mo hinh sur dung linear 0,5217 1,1310 1,5150
bién c6 mtrc do
poly 0,5158 1,1335 1,5243

tuong quan cao

2.4. Mot s6 danh gia

Khi thuc hién ca hai phuong phép lia chon bién, bién num_attend_F2F (sé lan tham
gia 16p hoc truc tiép) déu dugc danh gia 1a bién quan trong. Khi danh gia bang murc do
turong quan, bién nay co6 mirc do twong quan voi bién phu thudc Final_exam 16n thi hai
(0.66). Khi phan tich hoi quy Stepwise, bién nay ciing la bién thir hai dugc xac dinh 1a co
anh huong dén mo hinh hoi quy. Hé s6 cua bién nay trong phuong trinh hoi quy ciing thé
hién mire d6 anh hudng cua blen nay dén su bién thién ctia bién phu thuéc. Nhu vy,
chung ta co thé khang dinh rang, viéc su dung thém dir li¢u thu thap tir mdi trudong hoc
tap truc tiép gop phan nang cao hiéu qua du doan két qua hoc tap cua sinh vién.

Dbi voi viee xay dung m6 hinh ho6i quy tuyén tinh, trong cac bién Iya chon dua trén
murc d¢ tuong quan thi bién F2F_quiz_mark khong c6 y nghia v6i mo hinh. Bén canh do,
cac md hinh hdi quy dugc xay dung st dung thu vién Scikit- learn dugc huan luyén tur dur
liéu gdm cac bién Iya chon tir phuong phap phén tich Stepwise c6 mirc d6 18i thap hon.
Nhu vy, tp bién Iya chon tir phuwong phap Stepwise phu hop dé xay dung cac mé hinh
héi quy hon.

3. Kétluén

Trong bai bao ndy, nhom tac gia da xac dinh dugc cac yéu té anh huong dén két qua
hoc tip cua sinh vién trong md hinh hoc tép va dé xuit mot s6 mo hinh dy doan tir cac
yéu té nay voi dir licu thu thap tir ca hai moéi truong hoc tap. Két qua thuc nghiém cho
thy rang viéc lua chon cac bién dit liéu bang phuong phap Stepwise phu hop dé xdy dung
cac md hinh hdi quy hon va viéc sir dung thém céc bién thu thap tir 16p hoc truc tlep cling
gdp phan nang cao hiéu qua du doan. Mic di quy mé nghién ctru con nho nhung ket qua
thu dugc la dang tin cdy va phuong phap nay c6 thé 4p dung dé xac dinh cac nhan to anh
huong dén két qua hoc tap cua cac hoc phan khac. T viéc xac dinh dugc cac nhan t6 anh
hudng va xay dung mo hinh dy doan két qua hoc tap, cac nha giao duc co thé biét duoc
nhing hanh vi nao trong moéi truong tryc tiép va truc tuyén c6 anh hudng dén két qua hoc
tap va co phuong an tic dong dé nang cao hiéu qua hoc tap cua ngudi hoc.
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Trong cac nghién ciru sau nay, nhom tac gia s€ huong dén st dung hé théng camera
16p hoc dé thu thap hanh vi nguoi hoc trong 16p hoc truc tiép mot cach ty dong. Piéu nay
c6 thé giam thiéu cong strc thu thap va tién xu Ii dit liéu cling nhu gbp phan nang cao hiéu
qua du doan. Ngoai ra, nhom tac gia ciing s& tién hanh nghién ctru bai toan ndy véi cac
thuat toan hoc may khac nhu phan 16p, phan cum ciing nhu giai quyét van dé mat can
bang dit lidu.

Loi cam on. Nghién ctru dugc hoan thanh dudi sy tai trg cua dé tai nghién ctru khoa hoc
cap Truong Pai hoc Su pham Ha Noi, ma so6 SPHN22-08.
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ABSTRACT

Using machine learning to identify influential factors
and predict student academic performance in blended learning

Nguyen Thi Hong, Tran Hai Long and Do Trung Kien
Faculty of Information Technology, Hanoi National University of Education

This study aims to identify the factors that influence academic performance and use
them to develop a predictive model for student academic achievement, in order to support
the improvement of education quality. In previous studies, the selection and evaluation of
factors were only conducted on online learning data. In this study, we propose using a
selected set of attributes from experimental data collected both in face-to-face classes and
on the online learning system at Hanoi National University of Education. To build the
predictive model for academic performance, we employed two variable selection
methods: one is to choose highly correlated variables, and the other is to use the Stepwise
linear regression analysis. Furthermore, two machine learning algorithms, linear
regression, and support vector regression were used to construct the predictive model.
The experimental results show that the support vector regression model with a polynomial
kernel function built from the Stepwise-selected variables is the most effective.

Keywords: predicting performance, blended learning, machine learning.
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