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ABSTRACT

In the context of digital transformation and higher education reform in
Vietnam, Blended Learning has become increasingly popular, especially after
the COVID-19 pandemic. Hanoi University of Science and Technology has
implemented numerous Blended Learning courses since 2017 through its
Learning Management System (LMS). This article evaluates students’ Self-
Directed Learning Readiness (SDLR) in a Blended Learning environment,
using a quantitative approach with a sample of 360 students from 9
faculties/institutes. The findings indicate that the average SDLR score is
149.56 out of 200 - approaching the high-readiness threshold according to the

scale by Fisher et al. (2001). Among the SDLR components, “Desire for
Learning” scored the highest (3.92/5), while “Self-Management” the lowest
(3.34/5). The students with high GPAs (3.5-4.0) had SDLR scores 18%
higher than those with lower GPAs (<2.0). The study recommends integrated
solutions to enhance students' self-management abilities, including improved
course design, supplementary LMS support tools, and skill development
programs, in order to boost learning motivation and improve SDLR among
students.

1. Mé dau

Trong bdi canh chuyén d01 s6 va d6i méi gido duc dai hoc tai Viét Nam, mé hinh hoc tap két hop (Blended
Learning) dang ngay cang trién khai rong, ddc bit sau dai dich COVID-19. Su két hop giita hoc tap truc tuyén va
tryc tiép khong chi dp tmg yéu cau linh hoat trong giang day ma con gop phan hinh thanh cac ki nang hoc tap méi,
phtt hop véi dinh hudng hoc tap subt doi. Mot trong nhing yéu t then chdt quyét dinh thanh cong trong méi truong
Blended Learning la kha nang hoc tap tu dinh hudéng (Self-Directed Learning - SDL). Knowles (1975) dinh nghia
SDL la qua trinh ma c4 nhén chu dong trong viéc chén doan nhu cau hoc tap, xay dung muc tiéu, xac dinh ngudn luc
va danh gia két qua hoc tap. Mirc do san sang hoc tap tu dinh hudng (Self-Directed Learning Readiness - SDLR)
dong vai trd quan trong trong viée tdi uu hoa qua trinh hoc tap trong moi truong ket hop nay.

Véi muc tiéu tro thanh “dai hoc s”’ tién phong trong linh vuc chuyén d6i sé trong gido duc dai hoc, Dai hoc
Bach khoa Ha N¢i (PHBKHN) d trién khai nhiéu mon hoc theo hinh thirc Blended Learning trén nén tang Hé thong
quan li hoc tap (Learning Management System - LMS) tir nam 2017 (Bui Ngoc Son va cong su, 2022). PHBKHN
da phat trién co s¢ ha ting manh mé cho Blended Learning, bao gom h¢ thbng LMS/LCMS dé hd trg twong tac tryc
tuyén, hé thong kiém tra, danh gia tryc tuyén tich hop cong cu chdng gian lan Safe Exam, mang Wifi toc.do cao phu
séng toan truong va tai khoan Office 365 cho tat ca sinh vién va can bd. Khao sat nam 2021 cho thdy Cdng dao tao
dién tir cung cap khoa hoc Blended Learning c6 ti 1¢ sir dung cao (trén 90%), trong khi hé thong kiém tra danh gia
va thu vién dién tir c6 ti 18 thip hon (60-70%) (Bui Ngoc Son va cong su, 2022).

Blended Learning mang lai nhiéu loi ich cho sinh vién bao gdm viéc ting cuong tinh linh hoat trong hoc tap, cho
phép ho tlep can tai lidu bat cir lic nao va hoc theo te d9 riéng (Bouilheres et al., 2020). M0 hinh nay cling thuc day
sy phat trién ki nang tir hoc va thai d6 hoc tap tich cuc, nhing yéu t ¢t 15i cho hoc tap sudt doi (Tong et al., 2022;
Koniah et al., 2024). Tuy nhién, Blended Learning doi hoi muc d¢ tu ki luat cao, khién nhiéu sinh vién gdp kho khan
trong vigc tu diéu chinh (Rasheed et al., 2020) va duy tri sy tham gia (Muhria et al., 2023).

D¢ danh gia mirc d6 chuan bi cho viéc hoc tap tu dinh hudng, cac nha nghién ctru thudng sir dung thang do Self-
Directed Learning Readiness Scale (SDLRS) cua Fisher va cong sur (2001), thang do SDLRS gdm ba thanh phén (tu
quan i, mong mudn hoc tap va tw kiém soat) duoc ap dung rong rii, véi ngudng diém 150/200 thé hién mirc d9 sin
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sang cao. Cac nghién ciru toan cau khang dinh SDLR c6 mdi twong quan tich cuc véi két qua hoc tap va dic biét
quan trong trong mdi truong Blended Learning (Hsu & Shiue, 2005; Rui et al., 2024). Tai Viét Nam, nghién ctru vé
SDLR trong moi truong Blended Learning con han ché (Dang et al., 2021; ; Thuy & Thuy, 2022; Thuy et al., 2024).
Cac cong trinh hién c6 chu yéu tp trung vao phén tich khai niém va de Xuat img dung li thuyét, trong khi viéc danh
gia thuc tién mirc d6 SDLR trong moi truong Blended Learning con la khoang trong can kham pha.

Tir phén tich trén, bai bao nay danh gia mirc do san sang hoc tap tw dinh hudng ciia sinh vien PHBKHN tir d6
goi y mot s6 giai phap cai thién chat lvong day va hoc trong méi truong Blended Learning, diic biét la cac giai phap
quan 1i hoc tap trén nén ting LMS.

2. Két qué nghién ciru
2.1. Khdi qudt vé nghién ciru
2.1.1. Phuong phdp nghién curu va cong cu thu thdp dir liéu

Nghién ctru ndy str dung phuong phap dinh luong théng qua bang hoi ty bao cio gdm hai phan chinh: thong tin
ca nhan va thang do mirc do san sang hoc tap tw dinh hudng. Nghién ctru 4p dung thang do SDLRS cua Fisher va
cong su (2001) da duge Viét hoa, vai 40 muyc hoi dugce danh gia trén thang Likert 5 diém (tr 1- “Hoan toan khong
dong v’ dén 5- “Hoan toan dong 7).

Thang do SDLRS ciia Fisher duoc Iyra chon vi d tin ciy cao va cdu triic r rang, gdm ba thanh phan: (1) Ty quan
1i (13 muc): Danh gid kha nang xac dinh nhu cau hoc tap, dat myc tiéu, lya chon nguén luc, theo di tién d6 va danh
gia két qua; (2) Mong mudn hoc tap (12 myc): Panh gia thai d6 va dong luc hoc tap, bao g(‘)m su to mo, ham hoc hoi
va trach nhiém véi viéc hoc; (3) Tu kiém soat (15 muyc): Danh gid kha nang tw nhén thue, kiém sodt cam xuc va quan
li qué trinh hoc tap. Tong diém ctia thang do nam trong khoang 40-200 diém, voi ngudng 150 diém dugc Fisher va
cong su (2001) xac dinh la mirc 9 san sang cao cho hoc tdp tu dinh hudng. Phuong phap nay gitip nghién ctru danh
gia toan dién muc do SDLR cua sinh viéen DPHBKHN trong moi truong Blended Learning.

Thang do SDLRS di duoc Viét hoa va tham khao ¥ kién chuyén gia vé tam li gido duc dé dam bao tinh phu hop
v6i bdi canh Viét Nam.

2.1.2. Mau nghién ciru

Mau nghién ctru bao gdm 360 sinh vién DPHBKHN dang tham gia cac mén hoc c6 4p dung phuong thirc Blended
Learning trén nén tang LMS ctia truong. Phuong phép chon mau thuan tién dwoc ap dung, véi tiéu chi lya chon 1a
sinh vién di timg tham gia it nhat mot mon hoc theo hinh thirc Blended Learning.

Bing 1. Thong ké s6 lwong mau khdo sat

Gi6i tinh S6 lwrong TiIé (%)
Nam 302 83.9
Nir 58 16.1
Tong 360 100

Pon vi dao tao S6 lwong Tilé (%)
Trudng Cong nghé thong tin va truyén thong 85 23.6
Truong Co khi 77 214
Truong Pién - Dién tir 70 194
Trudng Hoa va Khoa hoc su song 44 12.2
Truong Kinh té 25 6.9
Truong Vit liéu 23 64
Khoa Toan Tin 18 5.0
Khoa Vit li ki thuat 11 3.1
Khoa Khoa hoc va Cong nghé gido duc 7 1.9
Tong 360 100

Vé kinh nghiém hoc tap truc tuyen, da s0 sinh vién da c6 kinh nghiém hoc tap theo hinh thirc Blended Learning,
v6i41,4% c6 kinh nghiém 1-2 nam va 30,8% c6 kinh nghiém trén 2 nam. Pang cht y, chi c6 8,1% sinh vién khong
c6 kinh nghiém hoc tap tryc tuyén, diéu nay phan dnh sy pho bién cta hinh thirc hoc tap két hop tai DHBKHN.

Trong qué trinh thu thap, cic bang hoi co ddu hiéu tra 161 theo miu (chon ciing mot mire d6 cho tat ca cau hoi)
hodc c¢6 xu huéng chon muc d9 cuc dai da dugc ra soat va loai bo khoi mau phan tich dé dam bao chit lugng dir ligu.
2.1.3. Phwong phap phan tich dir liéu

Dit liéu thu thap dugc phan tich bang phan mém SPSS vdi cac phuong phap: théng ké mé ta (tin sudt, trung binh,
6 léch chuan) dé mo ta dic diém méau nghién ctru va mirc 49 SDLR, va phan tich do tin cay (Cronbach’s Alpha) dé
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kiém tra do tin cdy cuia thang do va phan tich ANOVA mét chiéu dé so sanh mirc @ SDLR giita cac nhom sinh vién
theo diém GPA va kinh nghiém hoc tap truc tuyén.

Pé dam bao do tin cdy cua cong cu nghién ciru, ching t6i tién hanh kiém tra do tin cdy cua thang do SDLRS
bang hé s6 Cronbach’s Alpha. Két qua cho théy thang do SDLRS tong thé ¢6 do tin cdy cao vdi Cronbach’s Alpha
=0.92. C4c thanh phan con cling 6 d¢ tin cdy tot: Ty quan li (0= 0.88), Mong mudn hoc tap (o= 0.83), va Ty kiém
soat (o= 0.85). Tat ca cac muc déu c6 hé s6 twong quan muc-tong trén 0.3, chimg t6 ddy 1a mot cong cu do luong
dang tin cy trong bdi canh nghién ctru tai DPHBKHN.

Bang 2. Hé s6 tin cdy Cronbach’s Alpha ciia thang do SDLRS

Thang do S6 lue muc Cronbach’s Alpha
SDLRS tong thé 40 0.92
Tu quan li 13 0.88
Mong mudn hoc tip 12 0.83
Tu kiém soat 15 0.85

2.2. Két qud va binh lugn
2.2.1. Mirc dé sdn sang hoc tap tw dinh huong Zéng thé

Két qua phan tich dit liéu tir 360 sinh vién DHBKHN cho thy diém mitc do SDLR trung binh tong thé 1a 149.56
(SD = 19.28) trén thang diém t6i da 200. Mirc diém nay tiém can voi ngudng 150 diém duoc Fisher va cong su
(2001) xé4c dinh 1a mirc d9 sin sang cao cho hoc tap tr dinh huéng. Khi phan tich diém sb theo timg thanh phan, két
qua cho thdy sinh vién c6 diém cao nhat & thanh phan “Mong muon hoc tdp” (M = 3.92/5; SD = 0.64), ti€p theo 1
“Tu kiém soat” (M= 3.76/5; SD = 0.59) va thip nhit 1a “Tir qudn Ii” (M =3.34/5; SD = 0.72). Diéu nay chi ra ring
maéc du sinh vién c6 dong lyc va mong mubn hoc tap cao, nhung ho con han ché vé kha nang quan li hoc tap cua ban
than,

Bing 3. Diém trung binh cdc thanh phan SDLR

Thanh phén Diém trung binh (M) P léch chuin (SD) Min Max
Ty quén li 3.34 0.72 1.42 5.00
Mong mudn hoc tip 3.92 0.64 1.75 5.00
Ty kiém soat 3.76 0.59 1.93 5.00
SDLR tong thé 3.74 0.48 2.13 4.85

Phén tich chi tiét diém trung binh cho timg muc ctia thang do cho thiy c4c diém manh va diém yéu cu thé trong
kha ning hoc tap tu dinh hudng cia sinh vién. Két qua khdo sat trén 360 sinh viéen PHBKHN cho théiy sinh vién co
diém s cao nhat ¢ cac muyc lién quan dén “mong mudn hoc tap” va “kham pha kién thire méi”, phan anh dong luc
hoc tép tich cuc va sy to mo tri tué. Nguoc lai, cac myc co diém thép nhit déu tap trung vao khia canh “fir quan I,

dac biét 1a kha ning quan li thoi gian, t6 chuc hoc tap co h¢ théng va ap dung cac phuong phap hoc tap hiéu qua.
Bang 4. Cac muc co diém trung binh cao nhat trong thang do SDLRS

STT Noi dung Piém trung binh (M) | P§ léch chuin (SD) Thanh phén
1 T6i mudn hoc nhig kién thirc méi 4.08 0.72 Mong mudn hoc tip
2 T6i thich thu khi hoc nhing thdng tin méi 4.02 0.73 Mong muén hoc tép
3 | Toi chiu trich nhiém cho quyét dinh v 401 0.69 Ty kidm soét
hanh dong cua minh
4 Toi hoc hdi tir nhitng sai lam ciia minh 3.99 0.68 Mong muon hoc tip
5 Toi '[hlfh t.hu thap thong tin truge khi dua 391 072 Mong muén hoc tap
ra quyét dinh ,
Bang 5. Cac muc co diém trung binh thap nhat trong thang do SDLRS
STT Noi dung Piém trung binh (M) | D3 léch chuén (SD) Thanh phén
1 T6i quan li thoi gian hoc tip hiéu qua 3.27 0.87 Tu quan li
) T91 hf)c tap theo mot quy trinh co to chirc 308 0.89 Ty quén l
va tuan tu
3 | Toidp dung cic phuong phip hoc tip 3.30 0.83 Ty quén i
hiéu qua va nhat quan
4 Tgl ludn dat ra khung thoi gian cu thé cho 330 091 Tur quan i
viéc hoc
5 TA01 c6 khzjl nang quan li tot cong viéc hoc 331 0.85 Ty quén
tap cuia minh
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2.2.2. Phan phéi mike dé san sang hoc tap tw dinh huong

Phén tich phan phdi diém SDLR cho thiy c6 167 sinh vién (46.4%) c6 diém SDLR tir 150 tré 1én, twong tmg v6i
murc d6 san sang cao cho hoc tap tw dinh huéng. Nguoc lai, 193 sinh vién (53.6%) co diém SDLR dudi 150, chira
rang hon mét nira sinh vién con can sy hd trg dé phit trién kha nang hoc tap tw dinh huéng. Khi phén tich theo nhom
diém, két qua cho thé'ly 11.7% sinh vién c6 muc do sin sang rat cao (diém trén 170), 34.7% c6 mirc do san sang cao
(diém tir 150 dén 170), 37.8% co mirc d¢ sin sang trung binh (diém tir 130 dén 149), va 15.8% c6 mirc do sin sang
thap (diém dudi 130).
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Hinh 1. Phdn phoi mirc dg san sang hoc tdp tw dinh huéng (khdo sdt trén 360 sinh vien PHBKHN)

Phén tich mdi quan hé giita diém SDLR va diém GPA cho thiy c6 su khac biét c6 ¥ nghia théng ké giira cac
nhém GPA (F = 8.76, p < 0.001). Cu thé, sinh vién c6 GPA cao hon thuong c6 diém SDLR cao hon. Sinh vién co
GPA tir 3.5 - 4.0 ¢6 diém SDLR trung binh cao nhét (M = 161.72, SD = 17.43), trong khi sinh vién c6 GPA du6i 2.0
¢6 diém SDLR trung binh thip nhit (M = 136.95, SD = 22.65).

Bing 6. Diém SDLR trung binh theo nhém GPA

Nhém GPA N Piém SDLR trung binh (M) D0 léch chuén (SD)
Du6i 2.0 37 136.95 22.65
2.0-2.49 88 143.23 18.56
2.5-2.99 107 147.84 18.14
3.0-3.49 93 154.32 16.77
3.5-40 35 161.72 17.43

Téng 360 149.56 19.28

2.2.3. Théo ludn vé mirc d3 san sang hoc tdp tw dinh huong

Két qua nghién ctu cho thﬁy sinh vién PHBKHN c6 mirc d6 sin sang hoc tap tur dinh hudng (SDLR) ¢ mirc
trung binh-kh4, xap xi voi ngudng murc d sin sang cao theo tiéu chuan cia Fisher va cong su (2001). Diém sb nay
thép hon mdt chit so véi nghién ctru ciia Thuy va cong su (2024) trén 1,222 sinh vién dai hoc Viét Nam tai sau co
s¢ gido duc dai hoc khac nhau, voi diém SDLR trung binh 13 157.15. Sy khac biét nay c6 thé phan anh dac thu cua
moi truong hoc tap va phuong phép giang day tai PHBKHN, noi c6 dinh hudng ki thuat manh mé va thuong ap
dung nhiéu bai tap thuc hanh, d6 an. Theo Geng va cong su (2019), cac khoa hoc Blended Learning dugc thiét ké
cho sinh vién ki thudt c6 nhitng dac thi riéng, véi sinh vién ki thuat dugc ki vong thich nghi nhiéu hon véi tinh hudng
thuc té theo kha ning cua ho. Evenhouse va cong su (2023) ciing chi ra ring sinh vién ki thuat d6i mat véi nhiéu
thach thirc dac biét khi tham gia méi truong Blended Learning, véi mirc do thanh cong phu thude vao kha nang tu
dinh hudng hanh vi hoc tap cta sinh vién. Khi phan tich méi lién hé giita timg thanh phan SDLR véi két qua hoc
tap, nghién ctru chi ra rang: (1) Thanh phan “Ty quén 1i” ¢6 twong quan manh nhat véi GPA (1=0.51, p<0.001), phan
anh tam quan trong cua ki nang 1ap ké hoach va quan li thoi gian di voi thanh tich hoc tap. Diém trung binh thap &
thanh phan nay (3.34/5) cho thdy su can thiét phai ting cuong dio tao ki ning ty quan li cho sinh vién PHBKHN,
dac biét trong moi trudng Blended Learning doi hoi sy chii dong cao; (2) Thanh phan “Mong mudn hoc tip” co
twong quan trung binh voi GPA (r=0.38, p<0.001). Sinh vién PHBKHN c6 diém cao & thanh phan nay, tuong tu véi
két qua nghién ciru cia Thuy va cong sy (2024) vé thai do tich cuc dbi voi hoc tp cua sinh vién Viét Nam, nhung
diéu nay chua di d& dam béo thanh tich cao néu thiéu ki ning ty quan 1i; (3) Thanh phan “Ty kiém soat” c6 tuong
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quan kha v6i GPA (r=0.42, p<0.001), khing dinh vai trd ciia kha nang tu danh gia va diéu chinh trong hoc tap. Diém
trung binh kha (3.76/5) & thanh phan nay 14 co so t6t dé ning cao hiéu qua hoc tip trong moi trudng Blended
Learning.

Méi twong quan thuan giita SDLR tong thé va GPA (r=0.47, p<0.001) ciing dugc hd trg boi nghién ciru ctia Thuy
va cong su (2024), khi cac tic gia chi ra ring SDLR c6 thé duoc sir dung dé du doan két qua hoc tap ciia sinh vién.
Dic biét, sinh vien PHBKHN c6 GPA tir 3.5-4.0 ¢6 diém SDLR cao hon 18% so v&i nhom GPA dudi 2.0, nhan
manh vai tro thiét yéu cia SDLR trong thanh cong hoc tap.

Két qua nay cling twong dong vé6i nghién ctru ciia Premkumar va cong sur (2018) khi nghién ciru sinh vién y khoa
ciing tim thiy méi trong quan thuan gitta SDLR va két qua hoc tap v&i mire do tir trung binh dén cao. Nghién ctru
cua Thuy va cong su (2024) trén 1,222 sinh vién dai hoc Viét Nam cling xac nhdn moi twong quan nay, v6i két qua
chi ra ring SDLR 1a mot yéu t6 quan trong dé nang cao két qua hoc tap ctia sinh vién va c6 thé duoc st dung dé dy
doan thanh cong trong hoc tap. Tuy nhién, két qua nay trai ngugc vdi nghién ctru cia Huynh va cong su (2009) vé
sinh vién dugc, khi cac tac gia khong tim thay mdi trong quan dang ké giira két qua hoc tap va thang do SDLRS,
goi ¥ rang mdi quan hé nay c6 thé khac nhau tiy thudc vao dic thi nganh dao tao va phuong phdp giang day.

Khia canh dang quan ngai 14 chi 46.4% sinh vien DPHBKHN dat mirc d san sang cao cho hoc tap tur dinh hudng,
50 vGi 43.8% sinh vién trong nghién ctru cta Thuy va cong sy (2024). Ti 1é tuong ddng nay cho thay day co thé 1a
mot dic diém chung cta sinh vién Viét Nam, phan anh nén tang giao duc phd thong chua chu trong day dii &én phat
trién nang lc tw hoc. Ti I¢ trong dong nay cho thay day c6 thé 1a mot déc diém chung cua sinh vién Viét Nam, phan
anh mot trong sb nhirmg nguyén nhan chinh trong d6 c6 1i do nhu h¢ théng gido duc pho thong tai Viét Nam con cha
trong vao viéc truyén dat kién thirc hon 1a  phat trién ki ning tu hoc, chua tao du diéu kién cho ngudi hoc pht trién
tinh ty chii va ty quan Ii trong hoc tap, diéu nay anh huong tryc tiép dén kha ning hoc tap tw dinh hudng cia sinh
vién khi budc vao moi truong dai hoc (Dang et al., 2021).

3. Két luin

Nghién ctru di danh gia mirc d6 sin sang hoc tap tw dinh hudng cua sinh vién DPHBKHN, cho thy sinh vién co
murc SDLR tiém cin ngudng cao ciia thang do Fisher. Phat hién ni bat nhét 1a sy mit can bang giira cic thanh phan
SDLR: sinh vién ¢6 dong luc hoc tip cao nhung thiéu ki ning tw quan 1i. Mdi twong quan manh gitra SDLR va két
qua hoc tap khing dinh tim quan trong cua nang lyc nay trong moi truong Blended Learning. Dya trén két qua
nghién ctru, ba nhom giai php chinh dugc dé xuat: (1) cai thién thiét ké khoa hoc Blended Learning theo mé hinh
Grow phu hop véi mire d san sang cua ngudi hoc; (2) phat trién cong cu ho trg tu quan 1i hoc tap trén LMS véi tinh
ning 1ap ké hoach va theo ddi tién do; (3) xdy dung chuong trinh phat trién ki ning tw quan li tich hgp vao hoc phan
bit budc cho sinh vién ndm nhat. ‘

Thif nhat, vé thiét ké khoa hoc Blended Learning: Ap dung mo hinh Grow (1991) dé diéu chinh mirc d6 hd tro
phtt hop v6i mire d6 sin sang cta ngudi hoc - cung cip hudng dan chi tiét cho sinh vién ndm nhat va c6 SDLR thép,
sau d6 giam dan khi sinh vién phat trién ki ning tu hoc. Tich hop cac hoat dong phat trién ki nang tw quan li nhu 1ap
ké hoach hoc tap, quan li thoi gian, tw danh gia va da dang hoa phuong phap danh gid voi rubric 16 rang. Thi hai, vé
cong cu hd trg trén LMS: Phat trién tinh ning 14p ké hoach va theo ddi tién do hoc tap voi nhic nhé tr dong, tich
hop cong cu phan tich hoc tap (learning analytics) dé cung cap phan hdi ca nhan hoa va xdy dung khong gian hoc
tap cdnhan hoa két hop nén tang hop tac, khai thac thé manh “Mong mubn hoc tap” ctia sinh vién. Thir ba, vé chuong
trinh phat trién ki ‘nang: Tich hop ndi dung ki nang hoc tép tw dinh hudng (quan li thoi gian, 1ap ké hoach, phuong
phap ghi chu, chién Iugc 6n thi) vao hoc phan Kinang mém cho sinh vién nim nhat. Xay dung h¢ théng cb van hoc
tap két ndi sinh vién nam thi nhat véi sinh vién nam cao hon, dong thoi tip huin giang vién vé cac phuong phap
thic day hoc tap tu dinh huéng nhur hoc tap dua trén dy an va 16p hoc dao ngugce. Cac giai phap can dugc trién khai
dong bo voi h¢ théng d4nh gia dinh ki mirc 46 SDLR dé cung cap hd trg kip thoi va danh gia hiéu qua can thiép.

Han ché can luu y: Nghién ctru str dung phuong phép chon mau thuan tién, diéu nay co thé han ché tinh khai quat
hoa ciia két qua cho toan b¢ sinh vién PHBKHN. Vi vy, cac nghién ctru tiép theo c6 thé can nhac ap dung phuong
phép chon mau ngau nhién phan tang theo khoa/vién va ndm hoc dé ting tinh dai dién ciia mau nghién ctru. Bén canh
d6, nghién ciru mang tinh mé ta thuc trang va chua danh gia hiéu qua thyc tién ciia cac giai phap dé xuat trong qua
trinh trién khai.

Loi cdm on: Tdc gia cam on su tai tro cia Pai hoc Bach khoa Ha Ngi qua dé tai véi ma s6: T2024-PC-001.
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