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Background: The application of GenAl in vocational education lacks a
suitable pedagogical model to support the development of learners'
- Design-Based Research competencies in specialized mechanical engineering training.

(DBR) Result: This research proposes and refines the GenAI-LD model using
a Design-Based Research methodology, while also developing Design
Principles from practical evidence.

Discussion:The effectiveness of GenAl depends more on Learning
Design than on the technology itself; the Design Principles are the core
scientific contribution and can be applied to vocational education.

- Learning Design
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1. Mé dau

Sy phat trién nhanh chéng cua tri tué nhan tao tao sinh (Generative Artificial Intelligence — GenAl)
dang tao ra nhiing thay d6i dang ké trong gido duc dai hoc va gido duc nghé nghlep Cac cong cu nhu
ChatGPT, Gemini va Copilot m& rong kha ning hd tro hoc tip thong qua tao sinh n6i dung, phan héi tire thoi
va c4 thé hoa qua trinh hoc. Tuy nhién, viéc img dung GenAl trong dao tao hién van chil yéu dimg & murc hd
trg cong cu, trong khi con thiéu cac mo hinh sur pham tich hop AI mot cach c6 hé thong vao qua trinh thiét
ké, to chirc va danh gia hoat dong hoc tap.

Trong dao tao nganh Co khi, muc tiéu phat trién nang lyc doi hoi ngudi hoe khong chi nim viing
kién thtrc chuyén mon ma con hinh thanh tu duy thiét ké, nang luc giai quyét van dé va ky nang nghé nghlep
Mic di GenAl ¢6 tiém ning hd tro x@y dung hoc licu, thiét ké nhiém vu hoc tap va cung cap phan hoi, viéc
khai thac hiéu qua cong nghé nay van gip han ché do thiéu khung thiét ké hoc tap phii hop véi dac thu dao
tao k¥ thuét.

Céc nghién ciru gan day da khang dinh gia tri cia Learning Design (LD), Competency-Based
Education (CBE) va Design-Based Research (DBR) trong d6i m&i gido duc. Tuy nhién, rat it nghién ctru tich
hop déng thoi ba tiép can nay dé phat trién mot mo hinh thiét ké hoc tap co6 su hd tro cia GenAl cho dao tao
ky thuat. Khoang trong nay cho thay nhu cu xay dung mét mé hinh vira bao dam tinh su pham, vira khai
thac hiéu qua ning luc cta Al tao sinh nham phét trién ning lyc ngudi hoc trong bdi canh chuyén doi sb.

1



(MR Hoi thao khoa hoc

Trén co s& d6, nghién ciru dé xuit mé hinh Generative Al-Integrated Learning Design (GenAI-LD)
nham hd trg giang vién thiét ké, trién khai va cai tién cac hoat dong hoc tap theo dinh hudng phat trién nang
lyc trong dao tao nganh Co khi. M6 hinh dugc phat trién theo phuong phap Design-Based Research, ket hop
co s6 1y ludn v6i qua trinh thiét ké, thir nghiém va hoan thién trong bdi canh giang day thuc té. Bai viét nay
dong gop mot khung thiét ké hoc tap tich hop GenAl c6 co so khoa hoc, dong thoi dé xuat cac nguyén ly
thiét ké (Design Principles) lam co s¢ cho viéc md rong va thich tng mé hinh trong céc bdi canh dao tao ky
thuat va gido duc nghé nghiép.

2. Két qua nghién ctru
2.1 Co s6 ly ludn

2.1.1 GenAl trong gido duc nghé nghiép

Su phat trién cua tri tué nhén tao tao sinh (Generative Artificial Intelligence — GenAl) da m¢ rong
kha nang hd tro day hoc thong qua tao sinh hoc lidu, giai thich kién thirc, md phong tinh hudng va cung cap
phan hdi theo thoi gian thuc. Trong gido duc nghé nghiép, GenAl ho trg nguoi hoc tiép can tai liéu ki thuat,
phan tich quy trinh cong nghé, giai quyét nhiém vu nghé va phat trién nang luc tw hoc (Kasneci et al., 2023;
Lo, 2023; Miao & Holmes, 2023).

Tuy nhién, cac nghién ciru gan ddy cho thiy hiéu qua cua GenAl khong phy thude chi yéu vao ning
lwc ctia cong nghé ma vao cach cong nghé dugc tich hop trong thiét ké hoc tap. Khi Al chi duoc st dung dé
tao dap an hodc thay thé qua trinh tu duy, nguoi hoc dé hinh thanh su phu thudc, suy giam nang luc phan
bién va thiéu kha nang kiém ching thong tin. Vi vay, GenAl can duoc xem 1a cong cu hd trg hoat dong hoc
tap, trong d6 ngudi hoc giit vai trd chi thé kién tao tri thire va giang vién giit vai tro thiét k&, dinh huéng va
giam sat qua trinh hoc (Kasneci et al., 2023; Miao & Holmes, 2023; Zawacki-Richter et al., 2019).

Theo quan diém nay, gia tri ciia GenAl chi dugc phat huy khi viéc sir dung Al gian véi muc tiéu phat
trién nang luc, khuyén khich ngudi hoc phén tich, danh gia va xac minh két qua trude khi van dung vao thyuc
tién nghé nghiép. Pay la co s¢ dé nghién ciru tiép can GenAl nhu mot thanh phan cua thiét ké hoc tap, thay
vi mét gidi phdp cong ngh¢ doc lap (Laurillard, 2012; Miao & Holmes, 2023; Mulder, 2017).

2.1.2. Learning Design va gido duc dinh huwong nang luc

Learning Design (LD) va Competency-Based Education (CBE) tao nén tang 1y luan cho viéc tich
hop GenAl trong dao tao theo dinh hudng phat trién nang luyc. Learning Design nhin manh viéc thiét ké
chudi hoat dong hoc tap, hoc liéu va méi trudng hoc tap nham thac ddy ngudi hoc chu dong kién tao tri thirc;
trong khi Competency-Based Education huéng t6i phat trién nang lyc thuc hién nghé thong qua kha ning
van dung tong hop kién thirc, k§ ning va thai do trong cac bdi canh thuc tién (Biggs & Tang, 2011; Conole,
2013; Laurillard, 2012; Mulder, 2017).

Su két hop gitta LD va CBE dinh vi GenAI nhu mét cong cu hd tro ngudi hoc tim kiém thong tin,
phét trién ¥ tuong, phan tich phuong an va ty danh gia, thay vi thay thé tu duy chuyén moén. Pong thoi, vai
tro cua giang vién duogc chuyén tir truyén dat kién thirc sang thjét ké trai nghiém hoc tap, hudng dan sir dung
Al va td chitc cac hoat dong hop tac, phan bién va phan tu dé bao dam viéc st dung Al phuc vu muc tiéu
phat trién ning luyc (Biggs & Tang, 2011; Laurillard, 2012; Miao & Holmes, 2023).

Mic du Learning Design va Competency-Based Education dd duoc nghién ctru rong rii trong boi
canh chuyén doi s6, viéc tich hop ddng thoi hai tiép can nay v6i GenAl dé xay dung mo hinh thiét ké hoc tap
cho do tao k¥ thuat va gido duc nghé nghiép van con han ché. Khoang trong nay dit nén tang cho viéc phat
trién md hinh Generative Al-Integrated Learning Design (GenAI-LD) trong nghién ctru (Conole, 2013;
Laurillard, 2012; Kasneci et al., 2023; Lo, 2023).

2.1.3. Design-Based Research trong phdt trién mé hinh
Design-Based Research (DBR) dugc lva chon lam phuong phap phat trién mo hinh vi cho phép két n01 gitia
co 6 1y luan va minh chimg thyc tién thong qua cac chu trinh thiét ké, trién khai, danh gia va cai tién lién
tuc. Khac voi cac nghién ctru chi danh gia hiéu qua ciia mot giai phap sau khi ap dung, DBR hudng téi dong
thoi hoan thién mé hinh va tao ra cac nguyén ly thiét ké (Design Principles) c6 kha ning khai quét (Reeves,
2006; Wang & Hannafin, 2005).

Trong nghién ciru ndy, DBR 1a co ché phat trién mo hinh GenAI-LD, trong d6 cac minh chtmg thu
dugc tir qua trinh trién khai duoc st dung dé diéu chinh ciu trac hoat dong hoc tap, lam rd vai tro cla giang
vién, ngudi hoc va GenAl, dong thoi hinh thanh cac nguyén 1y thiét ké c6 thé van dung trong dao tao ky thuat




(MR Hoi thao khoa hoc

va gido duc nghé nghiép. Céach tiép can nay bio dam mé hinh dwogc phat trién trén co so tuong tac giita 1y
luan va thuc tién, déng thoi tao nén tang cho viéc tiép tuc hoan thién va mo rdng trong cac bdi canh dao tao
khéc (Reeves, 2006; Wang & Hannafin, 2005).

2.1.4. Khung Iy thuyét tich hop

Trén co so tong hop cac nén tang 1y ludn, nghién ciru xdy dung khung 1y thuyét tich hgp gom bbn
thanh t6: Generative Artificial Intelligence (GenAl), Learning Design (LD), Competency-Based Education
(CBE) va Design-Based Research (DBR). Trong d6, CBE dinh huéng muc ti€u phat trién nang luc nghé; LD
t6 chirc cac hoat dong hoc tap; GenAl ho trg nguoi hoc trong qua trinh kham phé, thue hanh va ty danh gia;
con DBR dinh hudng viée thiét ké, trién khai, d¢anh gia va cai tién mo hinh dya trén minh chung thuce tién.

Khung 1y thuyét nay xem GenAl la thanh phan dugc tich hop c6 chu dich trong thlet ké hoc tap, thay
vi trung tdm ctia qua trinh d6i méi gido duc. Sy két hop giita bon thanh t6 tao nén mot chu trac thong nhit,
trong d6 muc tiéu dao tao, hoat dong hoc tap, hd trg ciia Al va qua trinh cai tién lién tuc dugc lién két chat
ché& nham phat trién nang luc nghé.

Trén nén tang d6, nghién ctru xay dung Prototype 1 nhu mot gia thuyét thiét ke (design hypothesis)
dé trién khai trong cac truong hop minh hoa. Cac minh ching thu dwoc tir qua trinh trién khai dugc st dung
dé diéu chinh mé hinh va hinh thanh Final Model ciing c4c Design Principles, qua d6 két ni truc tiép co so
1y luan véi quy trinh nghién ctru thuc nghiém.

2.1.5. Khodng trong nghién cieu va dé xudt khung nghién ciru

Téng quan tai liéu cho thdy GenAl, Learning Design, Competency-Based Education va Design-
Based Research déu dd duoc khing dinh 1a nhiing tiép cin quan trong trong ddi méi gido dyc. Tuy nhién,
phan 16n cac nghién ctru mdi xem xét cac thanh t6 nay mot cach doc 1ap: GenAl chu yéu duge danh gia nhu
cong cu hd trg hoc tap; Learning Design va Competency-Based Education tap trung vao thiét ké chuong trinh
hodc hoat dong hoc tép; trong khi Design-Based Research dugc sir dung dé phat trlen giai phap giao duc
nhung chua tich hop day dii vai tro cia GenAl trong toan bd chu trinh thiét ké va cai tién.

Khoang trong nay dac biét rd trong dao tao nganh Co khi, noi viéc phat trlen nang lyc nghé doi hoi
su két hop gitia kién thirc chuyén mon, ky néng thuc hanh, tu duy giai quyet van dé va nang lyc ra quyet
dinh. Vi vay, van dé cét 15i khong nam ¢ viéc st dung Al, ma & cach thiét ké cac hoat dong hoc tap dé Al
tr¢ thanh cong cu hd tro phat trién ning luc thay vi thay thé tu duy chuyén mon.

Dé giai quyét khoang tréng trén, nghién ctru dé xuat mo hinh Generative Al-Integrated Learning
Design (GenAI-LD), trong d6 CBE dinh huéng muc tiéu dao tao, LD to chirc hoat dong hoc tap, GenAl ho
trg nguoi hoc ¢ timg giai doan cua qua trinh hoc va DBR 1a phuong phap phat trién, kiém chimg va hoan
thién mo hinh. Péng gop cot 161 cta nghién ctru khong chi 1a dé xut mot mo hinh tich hop GenAlI cho dao
tao k¥ thuat ma con xay dung cac Design Principles duoc hinh thanh tir minh ching thyc tién, tao co s cho
viéc mé rong va thich g mé hinh trong cac bdi canh gido duc nghé nghiép twong dong.
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Hinh 1. Khung khai niém cia mé hinh Generative Al-Integrated Learning Design (GenAI-LD)

2.2. Phuong Phap Nghién Ciru
2.2.1. Thiét ké nghién ctru

Nghién ctru 4p dung Design-Based Research (DBR) dé phat trién va hoan thién mé hinh Generative
Al-Integrated Learning Design (GenAI-LD) trong dao tao nganh Co khi. DBR dugc lya chon vi cho phép
két hop gilta xay dyng co s ly luén va kiém chimg mo hinh trong bdi canh gido duc thuc tién, dong thoi hd
tro cai tién mo hinh thong qua cac chu trinh thiét ké, trién khai, phan tich minh chimg va diéu chinh (Reeves,
2006; Wang & Hannafin, 2005).

Khac v6i cac nghién ciru chi danh gid hiéu qua cia mot giai phap sau khi hoan thién, DBR xem qua
trinh phat trién mo hinh 1a chudi cai tién lién tuc, trong d6 minh ching thyc tién duoc sir dung dé hoan thién
mo hinh va hinh thanh cac nguyén 1y thiét ké (Design Principles) c¢6 kha nang van dung trong cac bdi canh
tuong tu. Cach tiép can nay phu hop véi gido duc nghé nghiép, noi hidu quéa ciia d6i méi day hoc chiu tac
dong dong thoi cuia ngudi hoc, giang vién va mdi trudng dao tao (Reeves, 2006; Wang & Hannafin, 2005).

Trong nghién ctru nay, quy trinh DBR gém nim buée: (1) xdy dung co s& 1y ludn va xac dinh
nguyén Iy thiét ké; (2) phat trién Prototype 1; (3) trién khai va thu thap minh chimg; (4) phan tich, diéu chinh
md hinh; va (5) hoan thién Final Model cung cac Design Principles. Quy trinh nay bao dam mé hinh duoc
phat trién trén co s& két hop giita nén tang 1y luan va minh chimg thyc tién, qua d6 ning cao tinh kha thi va
kha nang g dung trong dao tao k¥ thuét (Reeves, 2006; Wang & Hannafin, 2005).
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Hinh 2. Quy trinh phdt trién mé hinh Generative Al-Integrated Learning Design (GenAI-LD) theo phiong
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2.2.2. Boi canh nghién ctru va cac truong hop minh hoa

Nghién ctru duoc thyc hién trong bdi canh ddo tao nganh Co khi, noi myc tiéu phat trién nang luc
nghé doi hoi ngudi hoc tich hop kién thirc chuyén moén, ky nang thyc hanh va nang luc giai quyet van dé
trong céc tinh hudng nghé nghiép. Trong bdi canh ndy, GenAl dugc st dung nhu cong cu hd tro hoc tap
nham ting cudng kha ning tim kiém thong tin, phét trién y twong, phan bién va tu danh gia dudi sy dinh
huong cua giang vién.

Dé kiém chirng mo hinh GenAI-LD, nghién ctru lya chon ba hoc phan gom Tiéng Anh chuyén nganh
Co khi, Lép trinh CNC va Thyc hanh CNC. Ba hoc phan dai dién cho cac muirc d§ phat trién nang luyc khac
nhau, tir tiép can tri thirc chuyén nganh dén thiét ké, giai quyét nhiém vu k¥ thuat va van dung trong moi
truong thuc hanh nghé. Viéc lya chon cac bdi canh da dang gitip danh gia kha nang thich tmg ctia mé hinh
ddi véi nhiéu loai hinh hoat dong hoc tap trong cung chuong trinh dao tao.

Céc truong hop minh hoa khong nhim so sanh hiéu qua gitta cic hoc phan ma duoc st dung dé kiém
chung tinh kha thi ciia mé hinh trong cac diéu kién trién khai khac nhau. Minh chimg thu duoc tir timg truong
hop duoc tong hop va phéan tich nham xac dinh nhing diém can diéu chinh, dong thoi hinh thanh cac Design
Principles 1am co s& hoan thién mo hinh va mé rong kha nang van dung trong giao duc nghé nghiép.

2.2.3. Quy trinh phat trién mé hinh theo Design-Based Research

Qua trinh phat trién mo hinh Generative Al-Integrated Learning Design (GenAI-LD) dugc t6 chirc
theo phuong phap Design-Based Research (DBR), trong d6 thiét ké, trién khai, phan tich minh chimg va diéu
chinh duoc thuc hién theo cac chu trinh lién tuc. Cach tiép can nay bao ddm mo hinh dugc hinh thanh trén
co s6 tuong tac giira 1y luan va thyc tién, dong thoi tao ra cac nguyén 1y thiét ké (Design Principles) c6 kha
ning van dung trong nhimng bbi canh tuong tw (Reeves, 2006; Wang & Hannafin, 2005).

Quy trinh nghién ctru gdm niam budc lién két chit ché

Bu6ce 1. Phdn tich boi canh va xdc dinh nguyén Iy thiét ké.
Nghién ciru tong hop co s 1y luan vé GenAl, Learning Design, Competency-Based Education va Design-
Based Research, két hop phan tich dic diém dao tao nganh Co khi dé xac dinh cac nguyén 1y thiét ké va yéu
cAu ddi voi mé hinh (Conole, 2013; Laurillard, 2012; Mulder, 2017; Reeves, 2006; Wang & Hannafin, 2005).
Bueée 2. Phat trién Prototype 1.
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Trén co s& cac nguyén ly thiét k& nghién ciru xdy dung Prototype 1 nhu mot gia thuyét thiét ké (design
hypothesis), xac dinh cAu tric hoat dong hoc tap va vai tro cua giang vién, nguoi hoc va GenAl trong tirng
giai doan ctia qua trinh hoc (Reeves, 2006; Wang & Hannafin, 2005).

Bueée 3. Trién khai va thu thdp minh chimg.

Prototype 1 dugc ap dung trong ba hoc phan minh hoa nham danh gia kha nang van hanh ctia mo
hinh & céc bdi canh dao tao khac nhau. Minh chirng duogc thu thap tir quan sat hoat dong hoc tap, san phém
hoc tap va phan hdi cia giang vién, ngudi hoc dé phan anh mirc d6 phi hop va nhing van dé phat sinh trong
qua trinh trién khai (Reeves, 2006; Wang & Hannafin, 2005).

Bueéc 4. Phan tich va diéu chinh mé hinh.

Céac minh ching dugc phéan tich nhém xac dinh diém manh, han ché va nhitng yéu td cén cai tién
ctia Prototype 1. Két qua phén tich 1a co s¢ dé didu chinh ciu trac hoat dong hoc tap, vai trd ctia cic chu thé
va céch tich hop GenAlI trong md hinh (Reeves, 2006; Wang & Hannafin, 2005).

Buodc 5. Hoan thién Final Model va Design Principles.

Prototype 1 dugc hoan thién thanh Final Model, ddng thoi hinh thanh hé théng Design Principles
phan 4nh cac tri thire thiét ké dugc dac két tir qué trinh trién khai va cai tién. Day 1a két qua c6t 18i ciia nghién
ctru, bao dam mo hinh vira ¢6 co sé 1y luén vira dugc kiém chung bé‘mg minh chtng thuc tién (Reeves, 2006;
Wang & Hannafin, 2005).

Quy trinh nam budc tao thanh mot chu trinh phét trién lién tuc, trong d6 mdi 1an trién khai khong
chi kiém chtg tinh kha thi cia mé hinh ma con b sung minh chiing dé tiép tuc hoan thién va mo rong kha
nang van dung trong cac bdi canh gido duc nghé nghiép (Reeves, 2006; Wang & Hannafin, 2005).

2.3. KET QUA NGHIEN CUU VA THAO LUAN
2.3.1. Phat trién Prototype 1 ‘

Dua trén khung 1y thuyét tich hop va quy trinh Design-Based Research (DBR), nghién ciru phat trién
Prototype 1 ciia md hinh Generative Al-Integrated Learning Design (GenAI-LD) nhu mét gia thuyét thiét
ké (design hypothesis) dé kiém chimg trong boi canh dao tao nganh Co khi. Prototype 1 dugc xay dung nhim
danh gia kha ning tich hop GenAl vao thiét ké hoat dong hoc tép theo dinh huéng Learning Design va
Competency-Based Education, qua d6 hd tro phét trién nang luc nghé nghiép trong mot quy trinh su pham
c6 chu dich.

Khac v6i cach tiép can xem Al 13 ngudn cung cép thong tin, Prototype 1 dinh vi GenAl nhu mot
thanh phan hd trg xuyén sudt qua trinh hoc tap, tir chuan bi nhiém vy, kham pha tri thirc va phat trién y tuong
dén thyc hién nhiém vy, phan tu va tu danh gia. Pong thoi, vai tro cua giang vién duoc chuyén tir truyén dat
kién thuc sang thiét ké hoat dong hoc tap, huéng dan sir dung Al va td chirc cac hoat dong phan bién nham
bao dam nguoi hoc danh gia va van dung cé chon loc cac két qua do Al tao ra.

Prototype 1 dugc thiét ké theo chudi hoat dong hoc tap gén két gitta muc ti€u nang lyc, nhiém vu
hoc tap, hd trg cia GenAl va minh chimg danh gia. C4u tric nay tao diéu kién dé AT hd tro qua trinh hoc tap
ma khong thay thé tu duy chuyén mén, dong thdi cung cap nén tang cho viéc thu thap minh ching va cai tién
mo hinh trong cac chu trinh DBR tiép theo.

2.3.2 Trién khai Prototype 1 trong cac truwong hop minh hoa

Prototype 1 duoc trién khai trong ba hoc phan minh hoa nham kiém chimg kha ning van hanh cta
mo hinh & cac bdi canh dao tao khac nhau. Muyc tiéu ciia qua trinh trién khai khong phai so sanh hiéu qua
giita cac hoc phan ma danh gia mic d pht hgp ctia mo hinh va xac dinh cac yéu t6 can diéu chinh dé hoan
thién thiét ké.

Két qua cho thdy GenAl hd tro hi¢u qua trong cac hoat dong chuan bi hoc tap, phat trién ¥ tuong va
cung cip phan hdi ban dau. Tuy nhién, hiéu qua sir dung Al phy thudc chu yéu vao chét luong thiét ké nhiém
vu hoc tap va kha nang hudng din ngudi hoc xay dung prompt phi hop. Nhitng nhiém vu yéu cau phan tich,
phan bién va kiém chimg thong tin gitp nguoi hoc khai thac Al hiéu qua hon so véi cac nhiém vu chi tim
kiém cau tra 1i.

Trong qué trinh thuc hién nhi€ém vy, ngudi hoc van phai van dung kién thirc chuyén moén va kinh
nghiém thyc hanh dé danh gi4 tinh chinh xac va kha ning ap dung ciia cac dé xuat do Al tao ra. Két qua nay
khang dinh rang GenAl dong vai tro hd trg qué trinh hoc tap, trong khi giang vién va nguoi hoc van 1a chu
thé cua cac quyét dinh chuyén mén.
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Téng hop minh ching tir ba trudng hop minh hoa cho thidy mé hinh gép phan ting cuong sy tham
gia cia nguoi hoc, mo rong co hdi tw hoc va phan hoi trong qua trinh thyc hién nhiém vy. Béng thoi, nghién
ctru cling xac dinh cac van dé can tiép tuc hoan thién, bao gém hudng dan sir dung Al, co ché kiém chirng
két qua va t6 chirc hoat dong phan tu. Nhitng phat hién nay tré thanh co s& truc tiép cho qua trinh diéu chinh
mo hinh va xay dung Final Model.

o Theoretical Foundations
Review and synthesize relevant theories,
frameworks, and prior research

r v e Design Principles
5’,7 Derive guiding principles to inform

the design of the solution.

L 4
6 Prototype 1

Develop the initial prototype based on
the design principles,

Implementation

024 o Implement the prototype in real
o educational settings

v—] g Evidence Collection
+ Q¥ Collect data and evidence from
multiple sources.

{ ‘V\/ 0 Evidence Analysis
v ._ll@ Analyze evidence to identify patterns,
= insights, and issues.
—o— o Refinement
-o—o-
° Refine and improve the prototype based on
analysis and feedback

@ Final Model + Design Principles © +
Produce the final model and articulate W y
design principles for future use. R

Hinh 3- Qui trinh nghién ctru thiét ké true quan
2.3.3. Piéu chinh Prototype 1 va hinh thanh cic nguyén Iy thiét ké

Viéc diéu chinh Prototype 1 dugc thuc hién trén co s& cac minh chimg thu thap tir ba trudng hop
minh hoa theo phuong phap Design-Based Research (DBR). Thay vi chi danh gid hi€u qua cua mé hinh,
nghién ctru tap trung phan tich nhitng tinh hudng ma Prototype 1 chua dap tng diy dit muyc tiéu phat trién
nang luc, qua d6 xac dinh céc yéu té can diéu chinh va hinh thanh cac nguyén 1y thiét ké (Design Principles)
¢6 kha nang khai quat.

Céc minh chimg cho thay hiéu qua cia GenAl phy thudc chi yéu vao chit lugng thiét ké hoat dong
hoc tap hon 1a nang lyc ctia cong nghé. Khi nhiém vu hoc tap dugc xac dinh 19, ti€u chi ddnh gia minh bach
va ngudi hoc duge huéng dan xay dung prompt phtt hop, GenAl hd trg hiéu qua qué trinh kham pha tri thirc,
phat trién y twong va tu danh gia. Nguoc lai, & nhirg hoat dong thiéu yéu cau phan bién va kiém chung, Al
dé bi str dung nhu cong cu tao dap an, lam giam muc do tham gia va tu duy chuyén mén cua nguoi hoc.

Trén co s d6, Prototype 1 duge diéu chinh theo ba hudng: (1) tich hop hoat dong hudng dan su
dung GenAl va xay dung prompt nhu mot néng luc hoc tip nén tang; (2) tang cuong cac nhiém vu yéu cau
ngudi hoc kiém ching, so sanh va phan bién két qua do Al tao ra trudc khi ra quyét dinh; va (3) mo rong
hoat dong phan tu nham gitp ngudi hoc danh gia hidu qua sir dung Al va diéu chinh chién lugc hoc tap. Cac
diéu chinh nay ddng thoi khang dinh vai tro ciia giang vién nhur nguoi thiét ké va diéu phdi méi truong hoc
tap, thay vi chi huéng dan sir dung cong nghé.

Quan trong hon, qua trinh cai tién mo hinh da tao ra cac Design Principles ¢6 gia tri vuot ra ngoai
pham vi nghién ctru. Cac nguyén ly nay gom: (1) tich hop GenAl trén co s& myc tiéu phat trién nang luc; (2)
thiét ké hoat dong hoc tap yéu cau phan tich, danh gia va xac minh két qua do Al tao ra; (3) bao dam vai tro
trung tAm ciia giang vién trong thiét ké va diéu phdi qua trinh hoc tap; va (4) sit dung minh ching thyc tién
dé lién tuc hoan thién mo hinh thong qua cac chu trinh DBR. Nhiing nguyén ly nay khong chi dinh hudng
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viéc xdy dung Final Model ma con cung cép co s& tham chiéu cho viéc phat trién cac mé hinh tich hop Al
trong dao tao ky thuat va gido duc nghé nghiép.

Design Evidence from DBR Implication for Learning Design
Principle
DP1 Minh ching tir ba truong hop cho Implication for Learning Design

thay...
DP2 Thiét ké nhiém vu yéu ciu kiém ching Al
DP3 Khing dinh vai tro diéu phdi cua giang vién
DP4 Cf”li tién mo hinh dua trén minh chung thuc

tien

Bdng 1. Cdc nguyén 1y thiét ké dwoc hinh thanh tir qua trinh Design-Based Research
2.3.4. Hoan thién Final Model va dong gép cta nghién ciru

Sau céc chu trinh trién khai va cai tién theo phuong phép Design-Based Research (DBR), Prototype
1 dugc hoan thién thanh Final Model ciia m6 hinh Generative Al-Integrated Learning Design (GenAI-LD).
Khac v6i phién ban ban dau dugc xiy dung tir co so Iy ludn, Final Model phan anh sy két hop gitra nén tang
ly thuyét va minh ching thuc tién, qua d6 ning cao tinh kha thi, kha ning thich ing va gi4 tri ing dung trong
dao tao nganh Co khi. ‘

Final Model tiép tuc 14y Learning Design 1am nén tang t6 chirc hoat dong hoc tap va Competency-
Based Education lam dinh huéng phat trién ning luc, dong thoi tai ciu tric vai tro ciia GenAl nhu mot cong
cu hd trg ngudi hoc trong ting giai doan cta qua trinh hoc tap. Al duoc sir dung de hd tro tim kiém thong
tin, phat trién y tuéng, cung cap phan hdi ban dau va tw danh gid, trong khi céac quyét dinh chuyén mén van
dwa trén phan tich, phan bién va kiém ching duéi su diéu phdi cua giang vién.

So v6i Prototype 1, Final Model duoc hoan thién ¢ ba phuong dién: (1) tich hop huéng dan st dung
GenAl va phat trién nang luc xay dyung prompt nhu mét thanh t6 ctia nang luc hoc tap s0; (2) tang cudng cac
hoat dong kiém chimg, phan bién va phan tu nham bao dam viéc st dung Al gdn v6i phat trién ning lyc ra
quyet dinh; va (3) lam 3 vai tro cua giang vién nhu nha thiét ké va diéu ph01 qua trinh hoc tép, bao dam sy
can bang giita hd tro ctia Al va yéu cau phat trién ning luc nghé. Nhing diéu chinh nay phan anh truc tiép
cac minh chig thu duogc tur cac chu trinh DBR.

DPong gop quan trong nhit ciia nghién ctru khong chi 1a viée d& xuat mo hinh GenAI-LD, ma con 1a
xay dung hé théng Design Principles dugc hinh thanh tir qua trinh thiét ké, trién khai va cai tién mo hinh.
Cac nguyén 1y nay cung cép co s¢ khoa hoc cho viée tich hop GenAl theo dinh hudng phat trién nang luc,
dong thoi tao ra tri thirc thiét ké (Design Knowledge) co thé duoc van dung va tiép tuc kiém chimg trong cac
bdi canh dao tao ky thuat va giao duc nghé nghiép khéc.

Tom lai

Bai viét dat duoc ba phat hién chinh. Thir nhat, hidu quéa ciia GenAl trong gido duc nghé nghiép phu
thudc chi yéu vao chét lugng ciia Learning Design hon 1 ban than cong nghé. Thir hai, viéc tich hop Learning
Design, Competency-Based Education va Design-Based Research tao ra mot co ché phat trién mé hinh vira
¢6 co s¢ 1y luén vira duge hoan thién bang minh chimg thyc tlen Thir ba, cac Design Principles dugc hinh
thanh tir qua trinh cai tién Prototype 1 1a dong gop khoa hoc cdt 18i ctia nghién ctru, cung cip nén tang cho
viéc phat trién, thich tmg va md rong cac mé hinh tich hop GenAl trong dao tao k¥ thuat va gido duc nghé
nghiép.

Research Contribution Evidence from the Study Potential Application
Conceptual contribution | D& xuat mé hinh GenAI-LD tich hop Co so phat trién cac md hinh hoc
GenAl LD, CBE va DBR tap tich hop Al
Methodological Phat trién va kiém chimg mé hinh qua | Minh hoa cach van dung DBR
contribution cac chu trinh DBR trong nghién ciru gido duc nghé
nghiép
Practical contribution Xay dung cac Design Principles tir HO tro giang vién thiét ké hoat
minh chirng thuc tién dong hoc tap trong dao tao k¥
thuat
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Transferability Final Model duoc hinh thanh tir nhiéu C6 thé thich tmg vdi cac nganh
truong hgp minh hoa ky thuat va gido duc nghe nghiép
tuong dong

Badng 2-Nhitng dong gop cua mé hinh GenAI-LD
2.4. Két Luin

Nghién ctru di phat trién mé hinh Generative Al-Integrated Learning Design (GenAI-LD) nhim
tich hop Generative Al (GenAl) vao thiét ké hoat dong hoc tap theo dinh hudng phat trién ning lyc trong
dao tao nganh Co khi. Thong qua phuong phap Design-Based Research (DBR), m6 hinh dwgc xay dung tir
co sO 1y luan, kiém ching trong cac truong hgp minh hoa va hoan thién trén co s& minh ching thyc tién.
Céch tiép can nay bao dam mé hinh vira c6 nén tang hoc thuat, vira c6 kha ning van dung trong bdi canh
giao duc nghe nghiép.

Két qua nghién ctru khang dinh rang hiéu quéa ciia GenAl phu thudc chu yéu vao chét lrong cua thiét
ké hoc tap hon 12 ban than cong nghé. Khi dugc tich hop trong mét quy trinh Learning Design gan v6i muc
tiéu ciia Competency-Based Education, GenAl c¢6 thé hd trg ngudi hoc kham pha tri thirc, phét trién ¥ tuong,
nhan phan hdi va ty danh gia, dong thoi van duy tri vai trd trung tAm ctia ngudi hoc va giang vién trong qua
trinh ra quyét dinh chuyén mén.

DPong gop quan trong nhat cia nghién ciru 1a xdy dung mot khung tich hop gitra Learning Design,
Competency-Based Education, Generative Al va Design-Based Research, dong thoi hinh thanh hé thong
Design Principles tir cac chu trinh trién khai va cai tién mo6 hinh. Cac nguyén Iy nay khong chi giai thich cach
tich hop GenAlI theo dinh hudng phat trién nang luc ma con cung cip tri thirc thiét ké (Design Knowledge)
c6 thé tham chiéu khi phat trién cac mé hinh hoc tap trong gido duc nghé nghiép va cac linh vuc dao tao k¥
thuét.

V& mit thyc tién, GenAI-LD cung cip cho giang vién mot khung tham chiéu dé thiét ké hoat dong
hoc tép co su hd trg cta Al nhdn manh vai tro clia giang vién trong thiét ké nhiém vy, hudng dan sir dung
Al t6 chirc phan bién va danh gia dwa trén minh ching. Cach tiép can nay gop phan thuc day viée sir dung
GenAl mot cach c6 trach nhiém, huéng téi phat trién nang lyc thay vi thay thé tu duy ctia ngudi hoc.

Nghién ctru duge thue hién trong pham vi mét s6 hoc phan cta nganh Co khi, do d6 kha nang khai
quat can tiép tuc duge klem chimg & cac nganh k¥ thuat va bdi canh dao tao khac. Cac nghién ctru tiép theo
nén mé rong pham vi trién khai, két hop danh gia dinh lugng va dinh tinh, ddng thoi tich hop cac thé hé
GenAl méi v6i Learning Analytics dé tlep tuc kiém chimg va hoan thién cac Design Principles.

Nhin chung, nghién ctru cho thay gia tri ciia GenAl trong gido duc nghé nghiép khong nim & viéc
thay thé giang vién hay ngudi hoc, ma ¢ kha néng hd tro thiét ké nhimg hoat dong hoc tap thuc dy phat trién
nang lyc. Véi nén tang Learning Design va Design-Based Research, m6 hinh GenAI-LD khong chi la mot
giai phap tich hop Al ma con la mot khung thiét ké su pham c6 kha ning thich tmg, mé rong va phat trién
trong tién trinh chuyén ddi sé giao duc nghé nghiép.
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