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Abstract

In response to the need for innovation in engineering education in the digital age,
active learning approaches combined with technology support - particularly artificial
intelligence (Al) - have emerged as an important means of enhancing student engagement and
learning effectiveness. This study examines the impact of this model on undergraduate
engineering students in Vietnam using a mixed-methods design, including a quantitative
survey of 480 students across five engineering disciplines and qualitative data collected from
interviews and classroom observations. A five-point Likert-scale questionnaire measuring
three dimensions of engagement (behavioral, cognitive, and emotional) was validated using
Cronbach's alpha (a. > 0.78) and KMO-Bartlett tests with exploratory factor analysis (EFA).
Learning support tools such as Kahoot, Padlet, Google Classroom, Moodle, engineering
simulation software, virtual laboratories (VR/AR), and Al-based teaching assistants were
applied across multiple courses. The results indicate that student engagement has a positive
and statistically significant effect on learning outcomes, and that students highly value the
usefulness and instructional support provided by technology. The findings confirm the
feasibility and effectiveness of integrating active learning with technology and recommend

scaling up this model in undergraduate engineering education.
Tém tit

Trude yéu cau doi moi dao tao ky thudt trong ky nguyén sé, phirong phdp hoc tdp chii
dong két hop cong nghé hé tro, dic biét la cong nghé Al, dang tré thanh hwedng tiép cdn quan
trong giup nang cao muc do tham gia va hiéu qua hoc tdp cua sinh vién. Nghién ciru nay
danh gia tac dong ciua mo hinh doi véi sinh vién dai hoc nganh ky thudt tai Viét Nam thong
qua thiét ké hon hop gom khdo sat dinh heong 480 sinh vién thudc nam nganh ky thudt, két
hop diF liéu dinh tinh tir phéng van va quan sdt 16p hoc. Bang héi Likert 5 mirc do ba khia
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canh tham gia (hanh vi, nhdn thircc, cam xiic) dwoc kiém dinh bang Cronbach’s o > 0,78 va
KMO-Bartlett, EFA. Cdc céng cu hé tro nhuw Kahoot, Padlet, Google Classroom, Moodle,
phdn mém mé phong kj thudt, phong thi nghiém do (VR/AR) va Al tro giang dwoe sir dung
trong nhiéu hoc phan. Két qua phén tich cho thdy mirc ¢ tham gia cé anh hwéng tich cyce va
6 ¥ nghia thong ké dén két qua hoc tdp ciia sinh vién; sinh vién danh gid cao tinh hitu ich va
khd ndng hé tro hoc tdp ma cong nghé mang lai. Nghién civu khdng dinh tinh kha thi va hiéu
qud ciia mé hinh hoc tdp chi dong két hop cong nghé, dong thoi dé xudt nhan réng dp dung
cho hoc phdn ky thudt bdc dai hoc.

Twr khoéa: Al trong gido duc, cong nghé hd tro hoc tap, hiéu qua hoc tap, hoc tap chu
dong, sinh vién ky thuat.

1. MO PAU

Sy phat trién nhanh chong cta chuyén d6i s6 va Cach mang cong nghiép 4.0 dat gido
duc dai hoc Viét Nam, dac biét trong cac nganh ky thuat, trude yéu ciu ddi méi manh mé
phuong phap day hoc nham phat trién cac nang luc cbt 16 cua ky su/ctr nhan hién dai nhu tu
duy logic, sang tao, hop tic va thuc hanh k¥ thuat (OECD, 2025). Tuy nhién, thuc t& nhiéu
sinh vién van hoc theo 16i thu dong, phu thudc vao bai giang va ghi nhé may moc, dan dén
han ché trong k¥ nang mém, nang lyc tu hoc va kha nang giai quyét van dé - nhiing ning lyc

quan trong ctia k¥ su/ctr nhan trong giai doan chuyén doi s6 (UNESCO, 2024).

Trong xu thé d6i m&i nay, hoc tdp chu dong (Active Learning) két hop cong nghé hd
trg d3 dugc ching minh 13 giai phap hiéu qua trong viéc ting twong tac, tao phan hdi tic thi
va cung cdp moi trudng md phong gin voi thyc hanh nghé nghiép (Freeman et al., 2014;
Prince & Felder, 2020). Cong nghé nhu Kahoot, Padlet, Google Classroom, phong thi nghi¢m
a0 (VR/AR), phan mém mé phong k¥ thuat (Labster, MATLAB Simulink) va cac cong nghé
Al nhu ChatGPT, Al tro giang ngay cang duogc tich hop vao cac chuong trinh dao tao (Bond
et al., 2021; Radianti et al., 2020; Zawacki-Richter et al., 2019). Tuy nhién, tai Viét Nam, céac

nghién ctru thyc nghiém mang tinh hé thong vé md hinh niy van con han ché.

Tu yéu cau thyc tién do, nghién ctru dugc thyc hién nham danh gia tac dong cua mo
hinh hoc tap chu dong két hop cong nghé hd tro ddi véi sinh vién k¥ thuat trong nim nganh:
Cong nghé thong tin, Co dién tir, Cong nghé k¥ thuét diéu khién - Ty dong hoa, Cong nghé ky
thuat Dién - Pién tir, Cong nghé k¥ thuat O to.

Nghién ctru tap trung tra 101 hai cau hdi chinh:
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- Viéc két hop hoc tap chii dong vdi cong nghé hd trg co cai thién hiéu qua hoc tap cia

sinh vién k¥ thuat hay khong?

- Nhitng y€u t6 nao anh hudng dén muc do tham gia va muce dd ti€p nhan moé hinh cua

sinh vién?

2. GIAI QUYET VAN PE

2.1. Co s6 ly luan

2.1.1. Phuong phap hoc tap chu dong trong dao tao ky thuéat

Hoc tap chii dong dit sinh vién ¢ trung tdm qua trinh kién tao tri thirc thong qua thao
ludn, giai quyét véan dé, phan bién va thuc hanh. Cac hinh thirc hoc theo du an, hoc qua tinh
hudng, hop tac nhém va mé phong ao gitip nguoi hoc gan két kién thic vé6i thuc tién. Trong
dao tao k¥ thuat, phuong phap nay dic biét pht hop nhd kha ning phat trién tu duy phan bién,
giai quyét van dé va hop tac - nhiing nang luc cot 18i theo khung CDIO va chuan ABET.

Nhiéu nghién ctiru qudc té cho thdy hoc tap chu dong giup cai thién dang ké két qua
hoc tap va mirc d6 ghi nhé (Freeman et al., 2014; Prince & Felder, 2020). Cac nghién ciru gan
day hon tiép tuc khang dinh tac dong tich cuc ctia Active Learning dbi véi nang luc giai quyét
van dé va két qua hoc tap trong gido duc k¥ thuat (Borrego & Henderson, 2022; Greenwald et
al., 2024; Tan & Idris, 2025).

Tém lai, hoc tap chu dong, dac biét khi két hop cong nghé, 1a xu hudéng phu hop va

mang lai nhiéu loi ich cho dao tao k¥ thuét trong bbi canh chuyén déi sb hién nay.
2.1.2. Céng nghé hd tro hoc tap trong gido duc ki thuat

Cong nghé gido duc (EdTech) dong vai tro 1a chat xiic tic md rong pham vi va hiéu
qua cua hoc tap chu dong. Cac nén tang nhu Google Classroom, Moodle va Canvas gitip quan
1y hoc phan, giao nhiém vu va cung cip phan hoi kip thoi. Cac céng cu tuong tac nhu Kahoot,
Padlet, Mentimeter hodc Quizizz thiic ddy su tham gia va phan héi tirc thi. Trong cac mén k¥
thuat, phﬁn mém mod phong nhu Labster, MATLAB Simulink, Arduino IDE, AutoCAD va
mdi truong VR/AR cho phép sinh vién thuc hanh trong khong gian an toan va linh hoat, gitp
tang hi¢u qua hoc tap (Radianti et al., 2020).

Su phat trién cua Al trong gido duc (ChatGPT, Al Tutor, Copilot for Education) mé ra
hd trg ca nhan hoa, giai thich thong tin, goi y hoc tdp va phan tich tién trinh hoc (Zawacki-

Richter et al., 2019). Cac nghién ctru gan day cho thdy khi cong nghé duoc tich hop phu hop
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vao hoat dong day hoc, mic d¢ tham gia va két qua hoc tap cua sinh vién k¥ thuat taing dang
ké (Bond et al., 2021).

Nhin chung, cong nghé khong chi bd trg ma con mé rong kha ning trién khai hoc tap
chu dong, giup sinh vién ky thuat ting mirc d6 tham gia, phat trién ning luc sé va trai nghiém

phong phu - nhitng yéu té quan trong trong gido duc k¥ thuat hién dai.
2.1.3. Hi€u qua hoc tap trong dao tao k¥ thuat

Hi¢u qua hoc tap trong gido duc k¥ thuat dugc hiéu 12 mirc d6 sinh vién dat dugc muc
tiéu hoc tap va dap Gmg tiéu chuan dau ra nghé nghiép. Bén canh két qua danh gia qua diém
s6, hiéu quad hoc tap con c6 kha nang van dung kién thuc dé giai quyét van dé ky thuat, muac
do tham gia vao cac hoat dong hoc tap va phat trién cac ky nang mém nhu hop tac, giao tiép
chuyén mon va tu van phan bién.

Theo OECD (2025), trong bdi canh chuyén d6i s, hiéu qua dao tao dai hoc - dic biét
trong cac nganh k¥ thuét - can duoc danh gia dya trén niang luc thyc thi, kha ning tng dung
cong nghé va nang luc giai quyét van dé phic tap, thay vao do6 chi dwa vao hé thong kiém tra
két qua. Quan diém nay ciing dugc UNESCO (2024) nhan manh khi coi niang luc sb, tu duy
phan bién va hoc tap sudt doi 1a nhitng thanh t6 c¢ot 16i cta hiéu qua hoc tap trong gido duc dai
hoc hién dai.

Céc nghién ctru gan day cho thdy cong viéc tich hop cong nghé vao mo hinh hoc tap
chu dong phan cai thién dong thoi cac chi bao hiéu qua hoc tap, théng qua ting co hoi twong
tac, phan hoi tirc thi va trai nghiém thyc hanh an toan bang moé phong, phong thi nghiém ao va
cong nghé Al (Greenwald et al., 2024; Tan & Idris, 2025). Nhu viy, hiéu qua hoc tip trong
dao tao ky thuat 1 két qua cua sy két hop hai hoa gitta phuong phép su pham phu hop va
cong nghé hd tro, huéng t6i phat trién ning luc toan dién cho sinh vién.

2.2. M hinh nghién ciru va gia thuyét
2.2.1. Co s6 ly thuyét dé xuat mo hinh

Mo hinh nghién ctru duoc xay dung dya trén ba nén tang 1y thuyét quan trong:

(1) Thuyét kién tao xa hoi (Vygotsky, 1978): tri thirc duge hinh thanh théng qua tuong
tac xa hoi va hoat dong hop tac. Hoc tap chu dong két hop cong nghé hd tro tao ra moi trudong
thuan loi dé sinh vién trao doi, phan bién va kién tao tri thuc thong qua cac nhiém vu hoc tap

c6 tinh cdng tac.
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(2) Thuyét hoc tap trai nghiém (Kolb, 1984): nhdn manh vai trd cta trai nghiém thuc
hanh trong viéc chuyén hoa kién thirc. Cac cong cu md phong, thi nghiém a0, cong nghé
VR/AR gitp sinh vién ky thuat tai hién tinh hudng nghé nghiép, ting kha ning hiéu sau va rén
luyén k¥ ning thue hanh trong méi truong an toan, chi phi thap.

(3) M6 hinh chidp nhan cong nghé -TAM(Davis, 1989): 1y giai mirc do sin sang sir
dung cong nghé¢ cuia nguoi hoc dua trén: nhan thic v tinh hitu ich va mae d6 d& su dung. Khi
cong nghé hoc tap duoc thiét ké than thién va mang lai 1gi ich rd rét, sinh vién s€ tich cuc

tham gia hon, qua do cai thién két qua hoc tap.

Tir ba nén tang 1y thuyét trén cho thiy: ing dung phuong phéap hoc tap chu dong két
hop cong nghé hd tro lam tang mirc d¢ tham gia (hanh vi, nhén thire, cdm xuc) tir d6 cai thién

hi€u qua hoc tap.

2.2.2. Gia thuyét nghién ctru

Tir mo hinh 1y thuyét, nghién ctru xay dyng bdn gia thuyét:

H1: Hoc tap chu dong c6 tac dong tich cuc dén mirc d6 tham gia cua sinh vién

H2: Cong nghé hd trg hoc tip co tac dong tich cuc dén mutrc d6 tham gia va hop tac
cua sinh vién.

H3: Muc d6 tham gia hoc tap c6 anh hudng tich cuc dén két qua hoc tap.

H4: Sy két hop giita hoc tip chu dong va cong nghé hd tro co tac dong gian tiép 1én
hiéu qua hoc tap thong qua murc do tham gia cia sinh vién.
2.2.3. M6 hinh khéi niém dé xuat

Mo hinh nghién ciru (Hinh 1) m6 ta méi quan hé nhan qua giita ba nhém bién chinh:

- Bién ddc 1ap: Hoc tap chii dong va cong nghé hd tro.

- Bién trung gian: Mtrc d6 tham gia (bao gdm hanh vi, nhan thirc va cam xtc).

- Bién phuy thudc: Hiéu qua hoc tap (diém, nang luc hop tac, dong luc hoc tap).

H1
HOC TAP CHU BONG

H3 H4
MUC DO THAM GIA HIEU QUA HOC TAP

H2
CONG NGHE HO TRQ

Hinh 1. M6 hinh nghién ctru dé xuét
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2.3. Phwong phap nghién ctru

2.3.1. Thiét ké nghién ciru

Nghién ciru sir dung thiét k& hdn hop, két hop dit liéu dinh lwong va dinh tinh dé danh
gia toan dién hiéu qua ctia md hinh “hoc tip chil dong c6 cong nghé hd tro”. Phuong phap nay
cho phép dbi chiéu, bd sung va ting do tin cdy cho cac phat hién nghién ctru.

(1) Thanh phéan dinh luong

Phan dinh lugng dugc thuc hién thong qua khdo sat béng bang hoi Likert 5 muec, ké
thira khung do hoc tap ctia Fredricks et al. (2004), gdm ba hop phan: hanh vi, nhan thtrc, cam
xtc. Dir liéu dinh lugng dugc xur 1y b?mg SPSS véi cac k¥ thuat théng ké mé ta, kiém tra do
tin cdy (Cronbach's Alpha), phan tich nhan t6 kham pha (EFA), twong quan Pearson va hoi
quy tuyén tinh nham phan tich mbi quan hé giita cac bién nghién ciru.

(2) Thanh phan dinh tinh

Thanh phan dinh tinh dugc thu thap qua:

- Phong van béan cdu triic 10 giang vién va nhom sinh vién dai dién cac nganh.

- Ghi nhan trai nghiém hoc tap cta sinh vién tai nhiéu hoc phan c6 tng dung cong
nghé (LMS, m6 phong ky thuat, Kahoot, Padlet, VR/AR, Al tr¢ giang...).

Dt liéu duogc xtr ly béng phan tich chu dé nham 1am rd cac mo-tip vé dong luc hoc tap,
mirc d6 tham gia, su phit hop ctia cong nghé va nhiing yéu té tic dong dén hiéu qua hoc tap.

(3) Cach thirc tiép can mé hinh

Nghién ctru khai thac trai nghiém thyc té cta sinh vién trong nhiéu hoc phan k¥ thuat
khac nhau noi céng nghé dugc st dung: LMS, mé phong k¥ thuat sb, phong thi nghiém 3o,
phan mém chuyén nganh, céng cu tuong tac va Al hd trg hoc tap. Cach tiép can niay phan anh
bdi canh trién khai cong nghé thyc té tai cac trudng dai hoc k¥ thuat, tir d6 ting do khai quat

va gia tri thuc tién cta nghién ciru.
2.3.2. Poi twong va mau khao sat

Déi twong khdo sat 14 sinh vién dang theo hoc cic nganh ky thuét tai Truong Dai hoc
Cong nghé Pong A va mot sb co sd dao tao co chuong trinh twong dong. Pé bao dam tinh dai
dién cho cac linh vyc k¥ thuat, nghién ctru thu thap dir li¢u tir sinh vién thuoc ndm nganh:
Cong nghé thong tin, Co dién tir, Cong nghé ky thuat O t6, Cong nghé k¥ thuat Diéu khién -
Tu dong hoa va Cong ngh¢ k¥ thuat Dién - Dién tu.

Mau khao sat dugc xac dinh theo phuwong phap 14y mau phan ting, dua trén nganh dao
tao va nam hoc, nham phan bo déu sé luong sinh vién giita cac nhom. Tong cong 480 phiéu
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hop 1€ dugc thu thdp qua biéu mau truc tuyén V01 céac truong thong tin bt bude va bd loc
nganh/niam hoc, gitp giam thiéu sai 1éch va bao dam tinh chinh xac cta dit liéu. Quy mdé mau
nay dap tng yéu cau toi thiéu cho phan tich nhan t6 kham pha (EFA) va hdi quy da bién, bao
dam ty 1& quan sat/bién do ludng > 10 theo khuyén nghi cua Hair et al. (2019).

Mau khéo sat bao gdm sinh vién tir nim tht nhat dén nam thir ba, phan anh sy khac
biét veé trai nghiém hoc tap va muc do tiép can cong ngh¢. Ngoai dir li¢u dinh lugng, nghién
ctru tién hanh phong véan 10 giang vién giang day hoc phan k¥ thuat dai cuong va co sé nganh
dé bd sung dir lidu dinh tinh, qua d6 lam rd mic d6 kha thi va cac yéu td tac dong dén hiéu
qué ctia mo hinh hoc tap chu dong két hop cong nghé hd tro.

Cach lua chon mau da nganh va da trinh d§ gitp nang cao tinh dai dién va kha nang
khai quat cta két qua nghién ctru.

2.3.3. Cong cu va quy trinh thu thap dir li€u

Dt liéu nghién cuu dugc thu thap bﬁng hai nhom cong cu: bang hoi dinh luong va
phong van - quan sat dinh tinh, nham bao dam dir liéu vira c6 do bao quat, vira phan anh chiéu
sau trai nghiém cua ngudi hoc.

(1) Cong cu dinh lugng

Béng hoi truc tuyén (Google Forms) gém ba phan chinh:

- Thong tin chung: nganh hoc, nam hoc, kinh nghiém st dung cong nghé va mirc do
ting tham gia cac hoc phan c6 tng dung hoc tap chil dong.

- Thang do muc d6 tham gia hoc tap ké thira Fredricks et al. (2004) véi ba hop phan:
hanh vi, nhan thure, cam xuc (Likert 1-5).

- Thang do hiéu qua hoc tap: muac do hiéu bai, kha nang van dung, hop tac va tinh chu
dong.

- Thang do danh gia cong nghé hd trg dya trén mé hinh TAM (Davis, 1989), gdm tinh
hitu ich va muc do dé su dung.

Bang hoi dugc chuyén gia gop ¥ va chinh stra trude khi phat hanh nham dam bao do
0 rang va gia tri ndi dung.

(2) Cong cu dinh tinh

- Phong vén ban ciu tric v6i sinh vién va giang vién dé khai thac trai nghiém hoc tap,
mirc d6 phi hop ctia cong nghé va nhimng thach thirc khi trién khai.

- Quan sat 16p hoc theo bang tiéu chi chuan hoa, tap trung vao mirc do tham gia, hop
tac nhom va céch tich hop cong nghé vao hoat dong hoc.

Dit liéu phong van duoc xir Iy bang phan tich chu dé.
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(3) Quy trinh thu thap dir liéu

Budc 1 - Chuén bi: thiét ké bang hoi, xin ¥ kién chuyén gia va thir nghiém trén nhém
nho dé chinh sira tir ngit va ciu tric.

Budc 2 - Phat hanh khao sat: giri bang hoi dén sinh vién thudc 5 nganh k¥ thuat; hé
thong thiét 1ap bat budc tra 101 day du dé bao dam tinh hop 18.

Budc 3 - Thu thap dit liéu dinh tinh: tién hanh phong van va quan sat nham bd sung va
giai thich két qua dinh luong.
2.3.4. Phuong phap xu ly dir li¢u

(1) Xir Iy dir liéu dinh lugng: bang phan mém SPSS 26.0 theo cac budc:

- Théng ké mo ta (tén suét, trung binh, d¢ 1éch chu’fm) cho dic diém mau, thang do.

- Kiém dinh d¢ tin cay bang Cronbach’s Alpha (o> 0,78; hé sb twong quan bién - tong
>0,30).

- Phan tich nhan t6 kham pha (EFA) vdi KMO > 0,70, Bartlett co ¥ nghia (p < 0,05),
tai nhan t6 > 0,50.

- Phan tich twong quan Pearson va hdi quy tuyén tinh da bién dé kiém dinh cac gia
thuyét H1-H4; béo cdo céc chi sb B, t, p, R* va VIF.

(2) Xir Iy dit liéu dinh tinh: dwoc phan tich theo phuong phap phan tich chii dé: ma
hoa cac ¥ chinh, nhom thanh chu dé (trdi nghiém hoc tap, vai tro cong ngh¢, kho khan, dé

xuat...) va d6i chiéu voi két qua dinh luong dé ting chiéu sau dién giai.
2.4. Két qua nghién ctru

2.4.1. Dic diém méu khao sat va thong ké mo ta

Nghién ctru thu thap dugc 480 phiéu khao sat hop 18 tir sinh vién nim nhat dén nim ba
thudc ndm nganh ky thuét. Ty 1& phan bd theo nganh nhu sau: Cong nghé thong tin (27,3%),
Co dién tir (22,1%), Cong nghé ky thuat O t6 (20,4%), Cong nghé ki thuat Piéu khién - Ty
dong hoa (16,9%) va Cong nghé ki thuat Dién - Pién tir (13,3%). V& gidi tinh, 71,5% 1a nam
va 28,5% la nit, phii hop voi ddc thi co ciu ngudi hoc trong cac nganh ky thuat tai Viét Nam.
Vé nam hoc, 38% 1a sinh vién nam nhat, 34% nim hai va 28% nam ba, dam bao tinh da dang
vé muc do trai nghiém hoc tap va muc do tiép can cong nghé.

Két qua thong ké mo ta cho thdy 62,8% sinh vién di timg tham gia cac hoat dong hoc
tap co ung dung cong nghé trude do; dong thoi 58,2% tu danh gia mirc d6 thanh thao cong
nghé cta minh & mirc kha hodc cao. Pay 1a co s quan trong cho thiy sinh vién c6 nén tang
thuan loi khi tiép can mo hinh hoc tap chu dong két hop cong nghé hd tro.
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2.4.2. Muc d6 tham gia hoc tap cua sinh vién

Phén tich Cronbach’s Alpha cho thiy cac thang do déu dat d6 tin cdy cao (o tir 0,79
dén 0,88). Két qua EFA x4c nhan cAu truc ba thanh phén cua muc do tham gia hoc tap.
Diém trung binh cac hop phan muc do tham gia nhu sau:

- Tham gia hanh vi: Mean = 3,78; SD = 0,64

- Tham gia nhan thure: Mean = 3,85; SD = 0,58

- Tham gia cam xuc: Mean = 3,67; SD = 0,72

Nhin chung, sinh vién tham gia & muc trung binh kha tré 1én; cac muc lién két dén
nhom hop tac va chuan bi trude gio hoc cé diém cao nhét. Quan sat 16p hoc cho thiy cac tham
sd ting cuong trong cac hoat dong str dung Kahoot, Padlet, md phong k¥ thuat.
2.4.3. Két qua hoc tap

Sinh vién ty danh gia kha niang sir dung kién thirc va giai quyét van dé & muc d6 khac
(Mean tir 3,75 - 3,82). Nhom k¥ nang hop nhét dugc danh gia cao nhat (Mean = 3,88). Hoi
quy tuyén tinh cho thy mirc d6 tham gia hoc tap anh tich cuc va c6 y nghia thng ké dén hiéu
qua hoc tap (B = 0,46; p < 0,001); trong d6 tham gia nhan thic 14 yéu té du bao manh nhat.
2.4.4. Mirc @6 hai 1ong va danh gia cong nghé hd tro

Sinh vién c6 muc d6 hai long cao ddi voi viéc str dung cong nghé hd tro trong hoc tap:

- Tinh htru ich: Mean = 3,94

- Mirc d6 dé sir dung: Mean = 3,89

- Hai long chung: Mean = 4,02

Céc cong cu dugce danh gia cao nhéat 1a:

- Kahoot: tao phan hdi tirc thoi va tang hung tha (diém danh gia 4,15)

- Padlet: hd trg thao luan, chia sé y tudng (4,08)

- M6 phong Labste/MATLAB Simulink: ting kha ning hiéu bai, nhat 13 ndi dung

chuyén mon (4,20)

Sinh vién cho rang cong nghé gitip 16p hoc sinh dong hon, dé& theo ddi ndi dung, dong
thoi tao co hdi tham gia nhiéu hon so véi cac gio hoc truyén thong.
2.4.5. Hiéu qua tong thé ctia md hinh hoc tap chu dong két hop cong nghé

Két qua phan tich cho thay:

- Hoc tap chu dong va cong nghé hd tro ¢o tuong quan manh véi mue d§ tham gia hoc

tap (r=0,52; p <0,001).

- Mtic d6 tham gia 1 bién trung gian quan trong, anh huong dang ké dén hiéu qua hoc

tap (B =0,46; p <0,001).
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- Sinh vién thé hién mirc d6 hai long cao, cho thdy mé hinh c¢6 tinh kha thi va phu hop
véi dac thu cac nganh ky thuat.
Phén tich dinh tinh cing cb két qua dinh luong: Sinh vién mé ta cac hoat dong hoc tap

c6 cong nghé 1a "d& hiéu hon", "giam nham chan", "ting twong tac", trong khi giang vién ghi

nhan su cai thién 1o rét & mirc d6 hop tac va nd luc tu hoc cua sinh vién.
3. TRAO POI VA KET LUAN
3.1. Trao doi

Két qua nghién ctru cho thay mé hinh hoc tdp chi dong két hop cong nghé hd tro co
tac dong tich cuc va nhét quan ddi v6i sinh vién cac nganh k¥ thuat. Trude hét, mtc d6 tham
gia hoc tp cua sinh vién dugc cdi thién 1o rét ¢ ca ba khia canh hanh vi, nhan thic va cam
xtc, phit hop véi cac nghién ctru qubc té khang dinh vai trd cia méi truong hoc tip tuong tac
cao trong viéc thic ddy su chii dong ctia ngudi hoc trong viée tiép thu va xir 1y kién thirc
(Freeman et al., 2014; Bond et al., 2021; Greenwald et al., 2024).

Tht hai, phan tich hoi quy cho théy murc d§ tham gia hoc tdp, dac bict 1a tham gia
nhan thtc, 1a yéu t6 du bao quan trong nhat dbi véi két qua hoc tap. Piéu nay cho thay sinh
vién k¥ thuat hoc hiéu qua hon khi dugc dit vao cac tinh huéng doi hoi suy ludn, phan tich va
van dung kién thtrc, phu hop véi dinh hudng ctia khung CDIO va chuan ABET vé dao tao k¥
su/ctr nhan dya trén nang luc.

Thi ba, sinh vién ciing thé hién mutc do hai 1ong cao d6i v6i cong nghé hd trg. Cac
cong cu nhu Kahoot, Padlet, LMS va phin mém mé phong gitp tang tinh truc quan, tao phan
hoi tirc thoi va hd trg linh hoat trong hoc tap, gop phan nang cao dong luc va kha nang hiéu
sau ndi dung hoc tap (OECD, 2025; UNESCO, 2024).

Péng chu ¥, nghién ctru cho thay su khac biét vé vai tro giita cic cong cu tuong tac
don gian va cong nghé Al trong hd trg hoc tap. Cac cong cu twong tac nhu Kahoot, Padlet hay
Mentimeter... chi yéu thuc day tham gia hanh vi va cam xtc théng qua trd choi hoa va thao
ludn mé va phan hoi tirc thoi, gop phan tao khong khi 16p hoc tich cuc va ting muc do gan két.
Trong khi do, cac cong cu Al tr¢g giang (nhu ChatGPT, AI Tutor, h¢ théng go1 y hoc tap...)
hd tro manh hon cho tham gia nhan thirc nhd kha ning gidi thich, goi y va ca nhan héa qua
trinh hoc tap. Cac nghién ctru gan ddy ciing chi ra rang Al dic biét hi¢u qua trong viéc thiic
day hoc tap tu dinh huéng va tu duy phén tich & sinh vién STEM (Zawacki-Richter et al.,
2019; Greenwald et al., 2024; Tan & Idris, 2025)
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Phan tich dinh tinh tiép tuc cung cd céc két qua dinh luong, cho théy sinh vién tu tin
hon trong thao ludn va phan bién khi c6 sy hd trg cua cong nghé. Tuy nhién, viéc trién khai
mo hinh vaAn gip mot s6 thach thic lién quan dén ha ting cong nghé va ning luc thiét ké bai
giang cua giang vién. Nhin chung, mé hinh hoc tip chi dong két hop cong nghé, trong d6 Al
va cong cu twong tac bd tro 1an nhau, dugce danh gia 1a phu hop voi bdi canh dao tao ki thuét

tai Viét Nam va can duoc trién khai mot cach hé théng, bén virng.
3.2. Két ludn

Nghién ciru di cung cap bang chimg dinh luong va dinh tinh cho thdy mé hinh hoc tap
chu dong két hop cong nghé hd tro c6 hiéu qua ro rét trong viéc nang cao muc d) tham gia
hoc tap va Kkét qua hoc tap cua sinh vién cac nganh ky thuat. Cong nghé ho tro dong vai tro
trung gian quan trong gilip ting tuong tac, md rong co hoi thyc hanh va thuc day dong luc
hoc tdp. M6 hinh dé xuat di chirng minh tinh kha thi, pht hop véi yéu cau doi méi dao tao ky
thuat trong thoi dai chuyén ddi sb.

Tir cac két qua nghién ctru, co thé khiang dinh rang viéc tich hop cong nghé vao hoc
tap chu dong khong chi cai thién két qua hoc tdp ma con goép phan hinh thanh cac ning luc
nghé nghiép quan trong nhu tu duy k¥ thuat, kha ning giai quyét van dé va hop tac nhom.

3.3. Khuyén nghi

(1) Pbi véi nha trudng:

- Pau tr va chuan hoa ha ting EdTech: duong truyén, phong hoc théng minh, phong
thi nghiém 4o, LMS thé hé méi.

- T6 chuc cac khoa bdi dudng vé phuong phap hoc tdp chi dong va ning luc cong
ngh¢ su pham cho gidng vién.

(2) Pbi véi giang vien

- Thiét ké hoc phan theo hudng linh hoat ting cuong hoat dong giai quyét van dé, thao
ludn nhoém, mo6 phdng va trai nghiém thuc hanh.

- Tich hop cong ngh¢ mot cach co chién luoc, ding myc dich: cong cu tuong tac cho
kich hoat 16p hoc, mé phong cho thuc hanh, AI cho phan hoi va hd tro ¢4 nhan hoa.

(3) DB6i v6i sinh vién

- Chu dong twong tac va khai thac cong nghé nham phat trién ning luc tu hoc va k§

nang so.
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- Tich cuc tham gia cac hoat dong nhém dé ning cao kha ning hop tac va giai quyét

van dé.
3.4. Han ché va huéng nghién ctru tiép theo

Mic du dat duoc cac két qua c6 y nghia, nghién ctru van tdn tai mot s6 han ché. Trudce
hét, dir liéu dinh luong duogc thu thap chi yéu thong qua bang hoi tu bao céo (self-reported)
cta sinh vién, do d6 két qua co thé chiju anh hudng cua thién 1éch nhan thirc c4 nhan va xu
hudéng danh gia tich cyc. Bén canh d6, pham vi khao sat tap trung vao mot co s¢ dao tao va
chua phan tich su khac biét giira cac hoc phan k¥ thuét c6 dic trung ndéi dung va muic do Gmg
dung coéng nghé khac nhau, diéu nay co thé anh huong dén kha niang khai quat hoa két qua.
Ngoai ra, phuong phap phan tich chi yéu dimg ¢ cac k¥ thuat théng ké mé ta, kiém dinh do
tin cdy, EFA va hdi quy tuyén tinh, chua xem xét sau cic mdi quan hé cau tric.

Ttr nhitng han ché trén, cac hudng nghién ctu tiép theo bao gom: (1) mé rong khao sat
sang nhiéu truong va nhiéu hoc phan chuyén nganh dé ting tinh dai dién; (2) két hop dit liéu
hanh vi hoc tap tor LMS va nén tang Al dé giam thién 1éch tu bdo cédo; (3) mg dung cac mod
hinh phan tich nang cao nhu SEM, mé hinh trung gian - diéu tiét dé 1am rd co ché tic dong
cua cong nghé va muc do tham gia; (4) nghién ctru sau vai tro riéng cua Al (Al Tutor, tro

giang 40, ca nhan hoa hoc tap) so v4i cong nghé hd tro truyén thong.
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