JTE TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Dai hoc Cong nghé Ky thuat Thanh pho H6 Chi Minh

Website: https:/jte.edu.vn

ISSN: 1859-1272 Email: jte@hcmute.edu.vn

HCM-UTE

Developing a Training Program to Enhance Al-Integrated STEM Teaching
Competence for Pre-Service Teachers

Phuong Phan Nguyen Truct®, Hong Bui Van™®, Oanh Nguyen Thi Kim*®, De Dinh Van?
IHo Chi Minh City University of Technology and Engineering, Vietnam
2Ly Tu Trong College of Ho Chi Minh City, Vietnam

*Corresponding author. Email: hongbv@hcmute.edu.vn

ARTICLE INFO ABSTRACT

Received: 13/11/2025 The rapid advancement of Artificial Intelligence (Al) is transforming many
i sectors, including education, and creating an urgent need to innovate
Revised: 06/03/2026  STEM education to equip students with competencies required in the
Accepted: 19/03/2026  digital era. However, many current teacher education programs still lack
systematic content and pedagogical approaches that enable pre-service

Online First: 29/04/2026 . . . . . .
n "_16 s teachers to effectively integrate Al into STEM teaching practices. This
Published: study aims to identify the core components of Al-integrated STEM
KEYWORDS teaching competence and to de\_/elop a training program for pre-service
teachers. Using a systematic literature review approach, national and

STEM-AL; international studies related to Al in education, STEM pedagogy, and
Avtificial Intelligence in Education: teacher competence development were collected, analyzed, and
. synthesized. Based on the review results, the study proposes a four-module

Teacher capacity; training program designed to enhance Al-integrated STEM teaching
Improve training program; competence for pre-service teachers. The program includes: (1) an

overview of Al and its implications for STEM education; (2) applying Al
tools in the design of STEM learning activities; (3) integrating Al into the
organization and implementation of STEM teaching; and (4) utilizing Al
in educational research and in guiding students’ scientific research projects.
The proposed framework provides both theoretical insights and practical
guidance for pedagogical universities to design Al-integrated teacher
training programs, thereby contributing to educational innovation and
improving the quality of STEM teacher preparation in the era of digital
transformation.

Pre-service teacher.

Phat trién chwong trinh bdi dudmg ning luc day hoc STEM tich hop Al cho sinh
vién su pham
Phan Nguyén Tric Phwong'™, Bui Vin Hong" ", Nguyén Thi Kim Oanh', Pinh Vin D¢?

Truong Dai hoc Céng nghé Ky thudt Thanh ghé ‘Hé Chi Minh, Viét Nam
2Truong Cao dang Ly Tw Trong Thanh pho Ho Chi Minh, Viét Nam

*T4c gia lién hé. Email: hongbv@hcmute.edu.vn

THONG TIN BAI BAO TOM TAT

Ngdy nhan bai: 13/11/2025  Su phat trién nhanh chéngﬁcﬁa tri :[ué nhan tao‘(ArtificiaI intelligence - Al)
dang tao ra nhimng thay doi sau sac trong nhicu linh vuce, dac biét la giao
duc, dong thoi dat ra yéu cau cap thiét phai d6i méi gido duc STEM nham
Ngay chdp nhan ding: 19/03/2026  trang bi cho nguoi hoc cac nang luc can thiét cua cong dan the ky XXI.
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Ngay xudt ban: kha nang van dung Al hiéu qua trong day hoc STEM. Nghién ctru nay nham
TU KHOA xéc dinh cac thanh t6 cot 161 cua ning lyc day hoc STEM tich hop Al va

dé xuat mdt chuong trinh dao tao danh cho sinh vién su pham. Phuong
STEM-AI; phap téng quan tai liéu co hé thong dwoc st dung dé thu thap, phan tich va

téng hop céac cong trinh nghién ctru trong va ngoai nudc lién quan dén Al

Tri tué nhan tao trong gido duc;
trong gido duc, gido duc STEM va phat trién ning luc gido vién. Trén co

Nang luc gido vién;



mailto:jte@hcmute.edu.vn
mailto:hongbv@hcmute.edu.vn
mailto:hongbv@hcmute.edu.vn
https://orcid.org/0009-0008-3863-0442
https://orcid.org/0000-0002-0690-2027
https://orcid.org/0009-0004-0192-9388
https://orcid.org/0009-0005-8573-0209
https://orcid.org/0009-0008-3863-0442
https://orcid.org/0000-0002-0690-2027
https://orcid.org/0009-0004-0192-9388
https://orcid.org/0009-0005-8573-0209

JTE TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Dai hoc Cong nghé Ky thuat Thanh pho H6 Chi Minh

HERUTE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn
Cai tién chuong trinh dao tao; s¢ do, nghién ciru dé xuat chuong trinh dao tao gom bon mo-dun: (1) Tong

L quan v€ Al trong gido duc STEM; (2) Ung dung Al trong thiét ké hoat dong
Sinh vién sur pham. hoc tap; (3) Ung dung Al trong t6 chirc day hoc STEM; va (4) Ung dung

Al trong nghién ctru khoa hoc gido duc va huéng dan nghién ctru khoa hoc
cho hoc sinh. Két qua nghién ctru cung cap co sé 1y luan va thuc tién cho
cac truong su pham trong viéc xay dung chuong trinh dao tao gido vién
tich hop Al nham nang cao ning luyc day hoc STEM trong bdi canh chuyén
dbi sb gido duc.
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1. Pit van dé

Sy phat trién nhanh chéng cua Tri tu¢ nhén tao (Artificial intelligence - Al) dang dinh hinh lai toan
bd burc tranh kinh té - x3 hoi, dong thoi 1am thay dbi sdu sic yéu cau dbi voi ngudn nhén lyc va cong
dan trong thé ky XXI. Trong b6i canh do, gido duc STEM (Science, Technology, Engineering, and
Mathematics) dugc xem 1a nén tang thiét yéu giup nguoi hoc phat trién ning luc tu duy phén bién, sang
tao, giai quyét van dé va hop tac — nhitng ning luc cbt 151 dé thich Gmg va thanh cong trong thoi dai s6
[1], [2]. Viéc tich hop Al vao gido duc STEM, hay con goi 1a gido duc STEM tich hop Al (AI-STEM),
khong chi gioi han 6 viée s dung cong cu Al dé hd tro day hoc ma con mé rong sang viéc giang day
kién thire vé Al nhu mét ndi dung hoc thuat trong tam [3], [4]. Theo nghién ctru cua Lee va Perret, giao
duc AI-STEM gitip hoc sinh khéng chi “hoc v6i AI” ma con “hoc vé AI”, hiéu rd nguyén 1y, ing dung
va tac dong xa hoi ciia cac cong nghé¢ thong minh.

Viéc thic day gido duc AI-STEM mang ¥ nghia chién luge 601 v6i viée hinh thanh cong dan toan
cau c6 tu duy s va dao duc cong nghé. Cac nghién ciru quoc té gan day chi ra rang viéc sém tlep can
Al trong méi truong hoc tap STEM gitip hoc sinh phét trién nang lyc tu duy tinh toan, nhéan thirc vé dir
lidu va hiéu biét khoa hoc cong nghé & murc sdu hon [5]. Cac chuong trinh hoc tich hop AI-STEM con
gitip hoc sinh hinh thanh kha nang thich (mg vi h¢ sinh thai lao dong dang dugc tu dong hoa va s6 hoa
nhanh chéng [6]. Dleu nay dic biét quan trong trong bdi canh chuyén ddi sb giao duc dang duoc day
manh tai nhiéu qudc gia, trong d6 c6 Viét Nam.

Tuy nhién, cung véi co hoi 1 hang loat thach thirc trong dao tao gido vién. Mot trong nhitng khoang
trong 16n hién nay 1a sy thiéu hut chuwong trinh va tai liéu dao tao bai ban giup sinh vién su pham c6
nang lyc tich hop Al vao day hoc STEM. Hau hét cac chuong trinh dao tao gido vién hién nay van chua
¢6 céu phan vé Al hodc chi dimg ¢ mirc giGi thidu khai niém céng nghé ma chua chuyén hoa thanh ning
I su pham cu thé . Ngay ca voi nhirng sinh vién c6 nén tang STEM viing vang, ho van thudng thiéu
tu tin va kién thirc dé giang day vé Al hodc str dung AT nhu mot phuong phép su pham [7]. Sy thiéu hut
nay néu khong duoc khac phuc ngay tir giai doan dao tao ban dau s& anh hudng tryc tiép dén kha ning
clia gido vién trong viéc trién khai gido duc STEM hién dai, kéo theo nguy co tut hau trong d6i mai gido
duc.

Trong bdi canh do, dao tao gido vién tich hgp Al trong day hoc STEM khong chi 14 mét xu hudng
ma la mot yéu cau cép thiét. UNESCO (2024) da nhin manh rang nang lyc Al 1a mot phan trong “ning
luc k¥ thuat sb thé ky XXI” ciia gido vién, bao gom viée hiéu, ing dung va danh gia cac cong cu Al mot
cach co trach nhiém. Khung nang luc Al danh cho gido vién cia UNESCO dugc xay dung trén nadm tru
cot: tu duy ldy con ngudi lam trung tam, dao duc trong st dung Al nén tang va tng dung AL su pham
Gng dung AL va timg dung Al trong phat trién chuyén mén [8]. Mdi try cot nay dugc phan thanh ba mure
d6 phat trién — tir nhan thirc co ban dén sang tao d6i méi — qua d6 cho thay nang luc Al cua gido vién
khéng chi 13 kha nang sir dung cong cu ma con 1a ning luc phan tu, thiét ké va lanh dao dbi méi trong
gido duc.

Viéc phat trién chuong trinh dao tao ning luc AI-STEM cho sinh vién su pham can dua trén tiép can
hé thdng va hoc tap trai nghiém, noi ngudi hoc khong chi tiép nhan kién thirc ma con thuc hanh tGng
dung cong nghé vao thiét ké va t6 chirc hoat dong day hoc. Theo nghién ciru ciia Xu va Ouyang thi md



mailto:jte@hcmute.edu.vn
https://doi.org/10.54644/jte.2026.2041
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

JTE TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Dai hoc Cong nghé Ky thuat Thanh pho H6 Chi Minh

Website: https:/jte.edu.vn

ISSN: 1859-1272 Email: jte@hcmute.edu.vn

HCM-UTE

hinh “General System Theory” (Ly thuyét Hé thong chung) cung cap khung 1y thuyét phu hop dé thiét
ké chuong trinh dao tao AI-STEM, trong d6 xem mdi quan hé giira cac yéu to ngudi day, nguoi hoc,
n6i dung, cong nghé va méi truong 1a moét hé théng twrong tac [5]. Mdi thanh t6 déu cin dugc phat trién
hai hoa dé dam bao hiéu qua cua chuong trinh. Cung v6i d6 mét nghién ctru khac Chiu va Chai (2020)
goi y ap dung Ly thuyet Tu quyét (Self-Determination Theory SDT) trong dao tao gido vién, nham
nu6i dudng dong luc ndi tai thong qua viée dap tmg ba nhu cau tdm 1y co ban: ty chu, nang lyc va gin
két [9]. Chi khi ngudi hoc cam thay ¢ ning luc va y nghia trong viéc tmg dung Al thi viéc hoc méi trd
nén bén ving va hiéu qua.

Bén canh khung 1y thuyét, viéc xéc dinh cac nang luc bt 161 can boi dudng cho sinh vién su pham
1a yéu t6 quyét dinh trong thiét ké chuong trinh. Dya trén cic nghién ciru hién nay tai Viét Nam ning
lyc day hoc STEM bao g6m bén nhém chinh: (1) nhan thirc va hiéu biét vé STEM; (2) thiét ké chu dé
hoic ké hoach day hoc 1lién mén; (3) t6 chirc hoat dong hoc tép tich cuc va thuc hanh; (4) danh gid qua
trinh va két qua hoc tap [10], [11], [12], [13]. Khi tich hop Al cac nhém néng lyc nay can duoc mo
rong thém cac yéu tb vé dao dic cong nghé, tu duy dir liéu, va st dung Al trong hd tro giang day ca
nhan hda [14]. Nhu vy, nang lyc day hoc STEM tich hop Al 1a mét t6 hop nang luyc phirc hop, doi hoi
su két ndi giita tri thirc cong nghé, su pham va ndi dung chuyén mén (TPACK — Technological
Pedagogical Content Knowledge) [15].

Thuec té cho thy, khoang cach giira 1y thuyét va thuc tién dao tao van con 16n. Cac chuong trinh dao
tao gido vién hién nay it chu trong dén viéc phat trién nang lyc s dung Al nhu mdt cong cu sang tao su
pham. Vera va cong su (2025), trong nghién ctru vdi 444 sinh vién su pham tai Philippines, da chi ra
rang du phan 16n nguoi hoc nhan thirc duge tim quan trong cia nang luc tuong lai (critical thinking,
Creat|VIty, problem- solvmg) song murc d6 ung dung Al vao day hoc van con han ché va chua tac dong
ro rét den kha nang giai quyet van dé thuce té [7]. Piéu nay cho thiy viéc “trao céng cu” 1a chwa du; thay
vao d6 can mot 16 trinh bdi dudng c6 cdu tric, giup sinh vién su pham hinh thanh nang luc tu duy va
hanh dong su pham tich hgp Al mot cach toan dién.

Vi véy, nghién ctru nay hudng dén hai muc tiéu chinh. Thir nhat, xac dinh cac thanh t6 cot 15i caa
ning luc day hoc STEM tich hop Al dua trén co sé tong hop 1y thuyét va thuc tién tir cic nghién ciru
gin day. Thir hai, d& xuat mot chuong trinh bdi dudng gom bén md-dun nham phat trién nang lyc nay
cho sinh vién su pham. Két qua nghién ciru ky vong cung cap co so 1y luan va thyc tién cho viéc dbi
moi chuong trinh dao tao tai cac truong su pham, gop phan ning cao chit luong gido vién tuong lai
trong bdi canh chuyén dbi s6 va hoi nhap qudc té.

2. Téng quan nghién ciru
2.1. Tri tu¢ nhan tao trong gido duc STEM

Theo nghién ctru cua Joseph Beck, Mia Stern va Erik Haugsjaa (1996), hé théng day hoc thong minh
(Intelligent Tutoring Systems - ITS) c6 kha ndng cd nhan hoa qua trinh hoc tap, vuot tréi hon cac phuong
phap may tinh truyén thong nhu CBT hay CAl, nho sir dung m6 hinh dir liéu phire tap phan anh nhu cau
va dic diém nguoi hoc, du van dbi mit véi thach thirc vé chi phi va thoi gian phat trién [16]. Day duoc
xem nhu mot tng dung Al trong gido duc dau tién dugce thé hién tai Hinh 1.

Mb hinh " Module su | Mo hinh giao
nguol hoC | g pham - tiép
A a
Kién thrc Mo hinh
linh vuc chuyén gia

Hinh 1. Twong tdc ciia cac thanh phan trong hé thong gia sw thong minh [16].
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Al d3 khang dinh vai tro 1a dong luyc thiic day su chuyén doi va doi méi trong linh vuc gido duc
STEM, mang lai nhirg co hoi chua timg c6 dé nang cao hiéu qua va tinh ca nhan hoa cua qua trinh hoc
tap [17]. Vé ban chat, AIEd (Artificial Intelligence in Education) dé phat trlen manh mé trong thap ky
qua, v6i nhiéu ing dung da dang tir hé théng gia su thong minh dén cac nén tang danh gia tw dong va
du doan két qua hoc tap [5], [16], [18]. Cac hé thong ITS, nho kha ning phan tich dit liéu hoc tap va mo
hinh hoa nhan thirc ctia hoc sinh, c6 thé ca nhén héa 19 trinh hoc, cung cap cac goi ¥ va phan héi tuec thi,
gitip hoc sinh chit dong hon trong qua trinh tiép thu kién thuc [5].

Trong gido duc STEM, viéc tmg dung Al (go1 tat 1a Al- -STEM) c6 tac dong kép: thir nhit, Al 1a mot
cong cu hd tro day hoc hiéu qua; thir hai, Al 1a mot d6i tugng kién thire quan trong can duoc giang day.

Vi vai tro 13 cong cu, Al gitip gido vién va nha truong phat hién nhanh chong cac "khoang tréng"
kién thirc hodc cac md hinh hoc tap yéu cua hoc sinh thong qua phéan tich hoc tap, tir do diéu chinh cac
hoat dong day-hoc mot cach hiéu qua va kip thoi [5]. Viée tich hop cac cong nghé thong minh, nhu st
dung thiét bi Micro:bit két hop v6i cac cong cu Al trong cac du an ky thuat, khong chi thiic day su tham
gia ctia hoc sinh ma con 1a mot phuong tién manh mé dé phat trién cac k¥ nang thiét yéu cua thé ky 21,
bao gom tu duy phan bién, hop tac va giai quyét van d& [6]. Cac nghién ctru thuc nghiém di chi ra rang
AI-STEM gitip cai thién hiéu qué hoc tip, ting cudng dong luc va phat trién cac ky ning tu duy bac cao
cho hoc sinh [5]. Cu thé, cac cong cu hoc may (machine learning) c6 the dugc ap dung dé phan tich dit
lidu trong cac thi nghiém khoa hoc, cho phép hoc sinh hiéu sdu hon vé ban chét cua nghién ciru khoa
hoc hién dai, vi du nhu trong cac du an phan loai hodc du doan dir liéu [19].

Véi vai tro 1a ddi tuong nghién ctru, viée giang day vé Al trong STEM nham muc dich trang bi cho
hoc sinh kién thiic nén tang vé nguyén tic hoat dong, ung dung va quy trinh xay dyng mé hinh Al
chuén bi cho cic em tro thanh cong dan c6 hiéu biét vé cong nghé [17].

Tuy nhién, viéc ing dung Al trong gido duc STEM van con  phu thude 16n vao bbi canh su pham cu
thé va vai tro chii dong cua gido vién [20]. Bt chap nhing tiém niang to 16n, AIEd noi chung va Al-
STEM néi riéng dang d6i mat voi nhitng thach thirc dang ké. Cac nghién ciru da canh bao vé cac van dé
dao dtrc nghiém trong, bao gdm nguy co tir thién kién thuat toan (algorithmic bias) c6 thé dan dén két
qua hoc tép khong cong bang, cac lo ngai vé quyén riéng tu va bao mat dir liu hoc sinh, cling nhu nguy
co lam gia tang bat binh dang giao dyc do chénh léch vé dleu kién tiép can cong nghé [14] Moroianu
va cong su (2023) ciing chi ra raing van con thiéu kién thirc vé cach Al duoc sir dung toi wu trong cac
quy trinh gido duc khac nhau [18]. Do do, dé dam bao Al duoc tich hop mét cach co trach nhiém, cong
bang va hiéu qua, can phai phat trién mot khung 1y thuyét va thuc tidn viing chic, dic biét 1a trong viéc
dao tao doi ngii gido vién twong lai [14], [17].

Mac du tiém nang 1a rat 16n, viéc trién khai AI STEM trong nha truo‘ng gap nhiéu rao can chu yeu
xuét phat tir phia glao vién. Cac rao can nay bao gom thiéu kién thirc nén tang vé Al lo ngai vé cac van
dé dao durc va quyén riéng tu, thiéu cac tai liéu huéng dan cu thé va thiéu su hd tro tur cOng dong [21].

Nghién ctru ctia Vera va cong sy (2025) trén 444 sinh vién su pham tai Philippines cho thy, mic du
sinh vién c6 nhén thirc tot v& tam quan trong cua cac niang lyc twong lai (nhu tu duy phan bién, sang
tao), nhung kha nang tich hop Al vao day hoc STEM ciia ho van chua c6 tac dong 16 rét dén k¥ ning
giai quyét vin dé [7]. Diéu nay cho thiy chi cung cép cong cu Al 1a chua du, ma can mét cach tiép can
su pham toan dién hon.

2.2. Nang lyc AI va néng luc dgy hoc STEM ciia sinh vién sw pham
Bang 1. Nang luc Al ciia gido vién theo cong bé ciia UNESCO[8].

Khia canh Mige 1: Thu’ nhan kién Mirc 2: Do sau hiéu biét Mire 3: San.gxtao va phat
: thire trién

- Thic ddy sy hai long va
P - Nhan thirc vé cac tic dong hanh ohe h sz
Tu duy lay con 0. AT véi con nguoi. anh phiic ciia ngudi hoc véi - Dé xuat cic ung dung Al

nguoi lam trung Al nham muyc dich chuyén d6i xa

tam ) y han @ Ca(i gla‘ tr} cua:AI - Khuyen khich tu duy phan hoi.
ho trg hoa nhap va binh dang
bién vé vai tro cua Al
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- Thiét ké cac ung dung Al
hudng tdi phat trién con nguoi
bén vitng

Pao duc trong str
dung Al

- Tuan th}’l cic nguyén tic
dao duc vé Al

- Ap dung cac bién phap bao
vé dir li¢u trong day hoc

- Giai thich dugc cac van dé
dao dac ciaa Al

- Két hop cac nguyén tic dao
dtric vao hoat dong giang day

- Dé xuét cac giai phap cho cac
van dé dao durc cua Al.

- Pua cac nguyén tic dao dirc
vao thiét ke ung dung Al

Nén tang va tng
dung Al

- Giai thich duoc khai niém
Al co ban.

- Sir dung Al vao cdng viéc
su pham

- Phan tich anh hudng cta Al
[én mon hoc/linh vue.

- Su dung Al vao day hoc
cho cac muc tiéu khac nhau

- Ap dung Al d¢ giai quyét cac
van dé phtrc tap trong gido duc.
- Panh gia hi¢u qua cua cac
cong cu Al trong day hoc

Su pham ung dung
Al

- Tich hop Al vao thiét ké ké
hoach day hoc.

- Str dung Al dé danh gia qua
trinh hoc tap.

- Phan hoi két qua danh gia
Al cho hoc sinh

- St dung Al dé hd trg hoc
tap cd nhan hoa.

- Ung dung Al dé tao hoc
liéu twong tac va hé thong ho
tro ty dong

- Sang tao cac phuong phap
day hoc moi dua trén Al

Ung dung Al
trong phat trién
chuyén mon

- Tham gia cdc khoa dao tao
ve Al

- Su dung Al nhu mét cong
cu ho trg giang day ca nhan

- Phéi hop va trao dbi véi
dong nghiép trong nang cao
nang luc Al

- Sir dung céc cong cu Al dé
ca nhan hoa viéc phat trién

- Bong gop phat trién nang luc
Al ¢ cap truong hoac quoc gia.
- Tao cac cong ddng hoc tap
chuyén mon veé tng dung Al

chuyén mén

Bang 1 tom tit cac ning luc Al can thiét cho gido vién, dugc chia thanh ba mirc d6: thu nhén kién
thire, dao sdu hiéu biét va sang tao phat trién. Bang nay bao gom 5 khia canh chinh: tu duy ldy nguoi
hoc 1am trung tdm, dao dirc Al, nén tang va ung dung AL su pham Gng dung Al va Al trong phat trién
chuyén mén. M&i khia canh dé cap dén cac k¥ nang va niang luc cu thé gido vién can c6 dé hiéu, ap dung
va phat trién Al trong giang day mot cach co trach nhiém va hiéu qua [8].

Nang luc day hoc STEM dugc xem la mét td hop da chiéu, thé hién qua cac ti€u chi va hanh vi cu
thé trong qua trinh giang day, dugc nhiéu cong trinh nghién ctru trong va ngoai nudc xéc 1ap trong nhiing
nam gan day [10], [22], [23]. Cac nghién ctru ndy bao quat nhiéu linh vuc khac nhau nhu Hoa hoc, Vit
i, Tin hoc va Gido duc mam non, phan anh dic thu ciia timg chuyén nganh trong viéc van dung mo hinh
gido dyc STEM [10], [24], [25], [26], [27]. Nhin chung, cac khung ndng lyc day hoc STEM cua gido
vién tién dich vu duoc thiét ké dya trén ba tru cot chinh: kién thirc chuyén mon, k§ nang su pham va
ning lyc sir dung cong nghé . Trén co s& d6, cac nang lyc thanh phan duoc xac dinh bao gdm: nhan thirc
vé STEM, thiét ké chii dé hodc bai hoc tich hop lién mén theo Chuong trinh Giao duc phd théng moéi,
t6 chirc day hoc thyc hanh va danh gia két qua hoc tap. Nhitng khung ning luc nay khong chi dong vai
tro dinh hudng cho viéc thiét ké chuong trinh dao tao sinh vién su pham, ma con 1a co so khoa hoc dé
phat trién chuong trinh boi dudng gido vién hién hanh, khing dinh vi tri then chét cua ning luc STEM
trong qua trinh chuyén ddi gido duc theo dinh hudng phat trién ning luc.

2.3. Cdc cdch tiép can Iy thuyét trong xdy dung chwong trinh

Viéc x@y dung chuong trinh boi dudng gido vién hién nay can dya trén nhleu cach tlep can ly thuyet
khac nhau nhiam dam bao tinh khoa hoc, thuc tién va phu hop voi yéu cau phat trién nang lyc nghe
nghiép trong bdi canh doi méi gido duc. Theo nghién ciru ciia Guskey (2002), tiép can phat trién nghé
nghiép lién tuc nhéan manh boi dudng 1a mot qua trinh hoc tap sudt doi, giup giao vién thuong xuyén
phan tu, cip nhat tri thirc va diéu chinh thuc hanh su pham [28]. Darling-Hammond va Hyler (2020) d&
xuét tiép can phan tu thuc hanh, xem gido vién la nguoi hoc tich cuc, tu danh gia va cai thién hoat dong
day hoc dua trén bang chimg thuc té [29]. Bén canh d6, Desimone (2009) nhan manh tiép can dua trén
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nang luc, trong d6 chuong trinh dugc thiét ké xoay quanh cAu tric muc tiéu nang luc, ndi dung, hoat
dong thuc hanh va danh gia theo chuan dau ra [30].

Trong nhitng ndm gan day, tiép can CDIO (Conceive — Design — Implement — Operate) dugc van
dung ngay cang phd bién trong thiét ké chwong trinh gido duc va bdi dudng gido vién [31]. Theo
Crawley, Malmqvist, Ostlund va Brodeur (2014), CDIO nhin manh qué trinh hinh thanh va phit trién
nang lyc toan dién thong qua bon giai doan: hinh thanh y tudng, thiét ké, trién khai va van hanh. M6
hinh ndy dinh huéng ngudi hoc khong chi tiép thu kién thirc ma con phai van dung, thir nghiém va cai
tién trong bdi canh thyc tién nghe nghiép [32]. Két hop CDIO vdi cac cach tiép can dya trén nang lyc
va phan tu gitip chuong trinh bdi dudng gido vién tré nén linh hoat, sang tao va dap mg yéu cau chuyén
doi so trong gido duc.

3. Phuwong phap nghién ciru

Nghién ctru nay ap dung phuong phap tong quan tai liéu c6 hé nham thu thap, phén tich va téng hop
céc cong trinh khoa hoc lién quan dén ting dung Al trong gido duc va phat trién nang luc day hoc STEM
ctia sinh vién su pham. Quy trinh nghién ctru dugc trién khai theo cac budc rd rang nham dam bao tinh
khoa hoc va do tin cdy cua dit liéu. Trude hét, nhoém nghién ctru xac dinh cac tir khoa tim kiém chinh
nhu “Al in STEM education”, “Al in teacher training”, “pre-service teachers STEM competency” va
“Al integration in teaching”. Viéc truy xut tai liéu duoc thue hién trén cac co sé dit liéu hoc thuét uy
tin bao gom Scopus, Web of Science, ERIC va Google Scholar. O budc tiép theo, cac tai liéu dugc sang
loc theo céc tiéu chi Iya chon cu thé nham dam béo tinh phu hop v6i muc tiéu nghién ctru. Pham vi thot
gian cua tai liéu duoc gidi han trong giai doan 2019-2024 dé phan anh nhing tién b gan day cua cong
nghé Al trong gido duc. Céc tai liéu dwoc Iya chon chii yéu la cac bai bao khoa hoc, bao cdo qudc té o
tap trung vao chu dé dao tao gido vién va tmg dung Al trong phat trién ning luc su pham. Nhitng nghién
ctru chi dé cap dén khia canh k¥ thuat ctia thuat toan AI ma khong lién quan dén bdi canh gido duc bi
loai trir khéi phan tich. Dit li€u tir cac tai liéu nay dugc ma hoa theo cac chu dé chinh nhu vai tro cta Al
trong giao duc, cac rao can trong viéc tich hop Al, khung nang luc Al cho gido vién va cac mé hinh dao
tao. Trén co so tong hop va phan tich cac két qua nghién ctru, bai béo xay dung nén tang 1y luan dé dé
xuét 16 trinh dao tao nham phét trién nang luc day hoc STEM tich hop Al cho sinh vién sur pham.

4. Két qua va ban luan
4.1. Nang luc day hoc STEM tich hep Al

Su tich hgp Al vao gido duc STEM dai dién cho mét linh vyuc then chét trong viéc chuén bi cho sinh
vién su pham doi héi cac phuong phap tiép can toan dién dé nang cao ning luc giang day cua ho trong
linh vyc dang phat trién nhanh chéng nay. Cac nghién ctru gan day di lam sang to ban chit da dién ciia
viéc phét trién ning luc giang day STEM tich hop Al cho thay rang sy sin long va kha ning cua sinh
vién su pham trong viéc dua cong nghé Al vao thyc tién su pham cuta ho phu thudce vao sy tuong tac
phire tap cia cac yéu tb cong nghé, su pham va c4 nhan [33]. Khung Iy thuyét nen tang dé hiéu su tich
hop nay dua nhiéu vao Nang lyc Noi dung - Su pham - Cong nghé (TPACK), von 1a nén tang cho viée
phat trién cac thyce tién gidng day ting cuong Al hiéu qua, bén canh cac yéu t6 nhu nhén thie vé sy hitu
ich, nhan thtrc vé su dé sir dung va ning luc tu than, nhiing yeu t6 anh huong truc tiép dén sy sin long
cua gido vién trong viée tich hop Al vao giang day [33], [34]. Bing chimg thuc nghiém cho thiy TPACK
khong chi anh hudng truc tlep dén sy san long tich hop Al cua sinh vién su pham ma con anh huong
dén nhan thirc cua ho vé sy dé st dung va hitu ich cua cong nghé, tao ra mét hiéu ing trung gian day
chuyen nhén manh tdm quan trong ctia viéc chuin bj toan dién 'vé cong ngh¢ va su pham [33]. Viéc phat
trién cac cong cu do ludng ning luc cu thé da tro nén thiét yéu de danh gia va cai thién kha nang cua
sinh vién su pham, v¢i cac nha nghién ctru xac dinh ba linh vuc cbt 18i: nang lyc thiét ké giao duc hoi
tu Al nang luc trién khai gido dyc hoi tu Al va nang luc danh gia gido duc hoi tu AL mdi linh vuc doi
hoi cac bo ki nang va nén tang kién thirc riéng biét [35]. Viéc trién khai chuong trinh gido duc thanh
cong da cho thay nhiing két qua hira hen, dugc minh chimg bang cac can thiép c6 cau trac két hgp nén
tang 1y thuyét v6i ing dung thyc tién, mang lai nhitng cai thién dang ké trén tat ca cc linh vuc ning luc
va mirc d6 hai 1ong cao cuia ngudi tham gia [36]. Mdi quan hé giita niang lyc CNTT-TT (ICT) néi chung
va y dinh giang day STEM tich hop cung cap thém hiéu biét siu sic, v6i nghién ctru chi ra ring ning
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lwe ICT dugc nhén thirc c6 thé giai thich t6i 43% y dinh giang day STEM tich hop, nhian manh tim quan
trong nen tang cua trinh d6 cong nghé trong viéc chuan bi cho gido vién giang day ting cudng Al [37].
Céc tong quan hé thong tai liéu cho thiy ning luc st dung cac cong cu Al cua sinh vién su pham anh
hudng dang ké dén thai d6 ctia ho ddi véi phuong phap sur pham STEM tich hop Al, trong khi nhan thirc
ctia ho vé hiéu qua, tién ich va cac ham y dao durc cua Al tic dong dén su san long cua ho trong viée ap
dung cac cong nghé nay trong bdi canh 16p hoc [38]. Viéc phat trién trinh do, hiéu b1et ve Al cho sinh
vién su pham doi hoi phai giai quyét ca k¥ nang ky thuat va hiéu biét su pham, bao gdm céc nguyén tic
Al, kha nang giai quyet van dé va thai do tich cuc ddi voi viée tich hop cong ngh¢ trong bdi canh gido
duc [39]. Cac khuyén nghi chinh rut ra tir nghién ctru ndy bao gom viée dwa cac hoc phan gido duc Al
vao chuong trinh dao tao gido vién mot cach c6 hé thdng, cung cip cac co hoi thuc tip va thuc hanh su
pham tap trung cu thé vao cong nghé Al, gi6i thidu cac truong hop dién hinh thanh c6ng va kinh nghiém
thuc té dé xay dung su tu tin, va tao ra cic co hoi phat trién chuyén mén co muyc tiéu nham giai quyét
ca nang luc k§ thuat va tng dung su pham [33], [39]. Cac bang ching cho thay rang viéc chuan bj hiéu
qua doi hoi phai vuot ra ngoai dao tao chuyén mén (don mon) truyén thong dé ap dung cac phuong phap
tiép can lién nganh phan anh ban chat tich hop cua giao duc STEM tang cuong Al, dong thoi giai quyét
cac can nhac vé dao dtrc, han ché k¥ thuét va nhu cau phat trién chuyén mén lién tuc dic trung cho linh
vue méi ndi nay [38], [39]. Cac hudng di tuong lai dé nang cao néng lyc giang day STEM tich hop Al
phai tap trung vao viéc phat trién cac khung ly thuyet toan dién nham giai quyet nhiing thach thic dac
thu cua viée chuan bi cho cac nha giao duc trong boi canh cong nghé phat trién nhanh chéng, dong thoi
dam bao rang cic nguyén tic su pham van 13 trung tim cia viée giang day hiéu qua.

4.2. Chwong trinh boi dwong niang luc STEM-AI cho sinh vién

Khung nang luc Al cia UNESCO cung cap nen tang quan trong dé xac dinh cac nang lyc ma gido
vién cén c6 trong ky nguyén tri tué nhén tao, bao gdm hiéu biét nén tang Ve Al, dao dirc cong nghé, su
pham ng dung Al va phat trién chuyén mén. Tuy nhién, khung nay chu yéu mang tinh chuan nang lyc
va chua chi rd cdu trac dao tao cy thé cho sinh vién su pham. bé chuyen hoa cic yéu cau ning luc nay
thanh thuc tién giang day, mé hinh TPACK cung cip mét co sé Iy thuyét phu hop, nhin manh sy tich
hop giita kién thirc cong nghé, kién thirc su pham va kién thirc noi dung trong qua trinh thiét ké va té
chirc day hoc. Trong bdi canh gido duc STEM tich hop Al céc thanh t6 ndy can duoc phat trién dong
thoi thong qua cac hoat dong hoc tap gin véi thuc hanh su pham. Tuy nhién, nhiéu nghién ciru gan day
cho théy sinh vién su pham tuy c6 nhén thue tich cuc vé Al nhung van thiéu kinh nghiém van dung Al
vao thiét ké va to chirc hoat dong hoc tap. Khoang cach gitra hiéu biét va thuc hanh nay dit ra yéu cau
can xay dung mot chuong trinh dao tao c¢6 cau trac 1o rang, giap nguoi hoc ting bude phat trién nang
lic tir nhén thic, thiét ké dén trién khai va nghién ctru. Dua trén khung 7 chién luoc ciia Mollick va
cong su (2024) [40] va chu trinh phét trién chuong trinh ctia Chiu va Chai (2020), nghién ctru dé xuat
chuong trinh dao tao gdm bén module nham dam bao tién trinh phat trién ning lyc su pham tich hop Al
mot cach hé théng duoc thé hién & Bang 2.

Bang 2. Chuwrong trinh ddo tao dé xudt.

Thoi lugng bdi

duong 04 gid

Trang bi cho ngudi hoc nhitng kién thirc co ban nhat vé Tri tu¢ nhan tao
(Artificial intelligence AlI), vai tro va xu hudng tich hop Al trong giao duc

Muyc tiéu chung hién dai, dac biét 1a linh vuc STEM. Nang cao nhan thirc vé dao dirc va

Module 1 Tong trach nhiém khi str dung Al
quan ve Al trong
gido duc STEM e Trinh bay duoc cac khai niém co ban vé Al (Machine Learmng, Deep

Learning, Generative Al..) biang ngén ngit don gian, d& hiéu.

Chuin da e Phan tich dugc vai tro, co hdi va thach thie ciia Al trong bdi canh giao
uan dau ra duc STEM.

e Nhan dién duogc cic van d& dao duc (1iém chinh hoc thuat, thién kién
dir liéu, quyén riéng tu) khi ap dung Al trong truong hoc.
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e Vian dyng fiuqc quy trinh ng dung Al trong viéc thiét ké ké hoach day
hoc va thiét ké hoat dong day hoc theo ti€p can gido duc STEM.

Diéu kién thuc

Phong hoc co trang bi may chiéu, hé thong am thanh.
Két ndi Internet 6n dinh cho gidng vién demo céc ting dung.

Module 2 Ung
dung Al trong thiét
ké hoat dong gido
duc STEM

hi¢n Hoc vién c6 thiét bi ca nhan (dién thoai théng minh hodc laptop) dé tham
gia cac hoat dong tuong tac nhanh (quiz, khao sat).
Thoi IU:N(_mg boi 04 gios
dudng

Muc ti€u chung

Khai thac Al tao ’sinlrl (GenAlI) dé hd tro 1én y tudng, soan ké hoach bai
day STEM va thiét ké cong cu danh gia sang tao, hi¢u qua.

Chuin diu ra

- Thanh thao k§y thuat prompt co ban dé tim y tuong chi dé¢ STEM.

- Thiét ké dugc KHBD STEM hoan chinh v&i sy hd trg clia Al

- Tao duoc Rubrics va dé kiém tra nhanh béng cac cong cu Al

- Van dung Al tao ndi dung da phuong tién (anh, video, slide) cho bai
giang.

Piéu kién thuc
hién

- Phong thuc hanh may tinh hodc laptop ca nhan.
- Tai khoan truy cap cac cong cu AL

- Internet tc dd cao.

Module 3 Ung

Thoi luong bdi
dudng

04 gid

Muc tiéu chung

Trang bi k¥ ning dung Al hd tro giang day truc tiép, tao trai nghiém hoc
tap tuong tac, thich trng va ca nhan hoa trong gio hoc STEM.

- Té chuc hoat dong trai nghiém véi cac nén tang Al don.

dl.m’g Al tronAg to Chuén ddura |- Su dung cac nén tang Al td chitc hoat dong day hoc.
chirc hoat dong N 3
- Sur dung Al ho trog giai dap, hudng dan tu hoc (chatbot trg giang).
. - Phong hoc churc nang/Lab STEM c¢6 khong gian hoat dong nhom.
DPiéu kién thuc . . R
hien - May tinh/tablet cho hoc vién thyc hanh.
' - B6 kit phan ctmg co ban.
Thoi 1u~(yng boi 04 gic
dudng
Néng cao nang lyc NCKH cua gido vién qua cac cong cu Al chuyén sau.
Muc tiéu chung (Cung cap phuong phap huéng dan hoc sinh thyce hién du an KHKT c6 yéu
: to Al hodc dung Al ho tro.
Module 4 Ung

dung Al trong
nghién ctru khoa
hoc va huéng dan
NCKH

Chuan dau ra

- Ung dung AI hoc thuat (Elicit, Connected Papers...) dé tong quan tai
ligu.

- Sir dung AI hd tro phan tich dit lidu trong du 4an STEM.

- Xay dung dé cuong huéng din HS nghién ctru, x4c dinh rd pham vi st
dung AI dé dam bao liém chinh.

Piéu kién thuc
hién

- Phong may co cai phin mém/plugin can thiét.
- Giang vién chuan bi sin bo dir liéu mau.
- Tai khoan truy cap CSDL khoa hoc

Viéc trién khai khung nang luc va mo hinh dao tao trén doi hoi sy thay doi déng bo tir chinh sach
dén thyc tien tai cac co s¢ dao tao gido vién. Mot thach thirc 16n 1a su thiu hut doi ngti gidng vién su
phamcd du nang luc vé Al d¢ dao tao lai cho sinh vién . Do d6, can uu tién boi dudng nang luc cho
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chinh d6i ngii nay trude.Bén canh d6, can c6 su can bang hop 1y dé tranh 1am qué tai chuwong trinh dao
tao hién 6. Vi€c tich hop Al nén dugc xem 1a mot "chu dé cot 18i xuyén sudt cac mon hoc thay vi chi
14 mgt mén hoc bd sung. Ngoai ra néu chi tich hop cong ngh¢ la chua du de phat trién tu duy phan bién;
n6 can phai di kém véi cac phuong phap su pham hudng dén viéc giai quyét van dé thuc tién va khuyén
khich su sang tao.

5. Két luan

Nghién ciru nay da giai quyét yéu cau cip thiét trong viéc chuan bi nang luc day hoc STEM-AI cho
sinh vién su pham, mét linh vyc dang d6i mat véi khoang trong 16n trong cac chuong trinh dao tao hién
hanh. Théng qua phwong phap tong quan hé thong cac tai liéu nghién ciru gan day va doi chleu Vi cac
khung nang lyc quoc té nhu cua UNESCO , nghién ctru da thyuc hién duge hai myc ti€u cbt 161: (1) xdc
dinh cac thanh t6 nang lyc STEM-AI can thlet cho gido vién twong lai, bao gdm kién thirc nén tang, su
pham tng dung Al tu duy dao dac va phat trién chuyén moén ; va (2) xay dung mot 19 trinh dao tao kha
thi gém 4 module dé phat trién cac nang lyc nay. Lo trinh dao tao 4 module dugc dé xuét cung cép mot
giai phép cAu trac, di tir nhan thirc tong quan (Module 1), tmg dung Al tao sinh trong thiét ké bai day
(Module 2), t6 chirc hoat dong hoc tap tuong tac (Module 3), dén str dung Al trong nghién ctru khoa hoc
(Module 4). Két qua nay cung cap co s& 1y luan va thuce tidn quan trong cho céc truong dai hoc su pham
trong viéc d6i méi chuong trinh , chuyén dich tir viéc chi xem Al 13 cong cu sang tich hop AI nhu mot
ndi dung giang day va mot phuong phap su pham c6t 15i.

Tuy nhién, viéc trién khai d6i miat véi thach thirc 16n nhat 13 su thiéu hut di ngii giang vién su pham
¢6 du ning luc vé AL Do d6, cic nghién ctru va chinh sach tiép theo can wu tién bdi dudng cho chinh
d6i ngil nay va tich hop AI nhu mét chu dé xuyén subt thay vi moét mon hoc bd sung. Gidi han cua
nghién ctru nay 1a tinh 1y thuyét. Trong cac nghién ctru tiép theo, chuong trinh ¢6 thé dugc trién khai
thir nghiém voi sinh vién su pham va dénh gia bang thiét ké thuc nghiém trudc - sau cd d6i chtng nham
do luong su thay doi nang lyc day hoc STEM tich hop Al Céc cong cu danh gia bao gom bang hoi nang
lire, san pham thiét ké bai hoc va quan sat thyc hanh. Két qua thuc nghiém s& cung cip bang ching dé
diéu chinh va hoan thién mé hinh dao tao. tir d6 tinh chinh va nhan rong mo hinh, dam bao thé hé giao
vién tuong lai c6 di nang luc dan dét gido duc STEM trong ky nguyén sb.

Xung dot lgi ich
Céc tac gia tuyén bd khong c6 xung dot loi ich trong bai bao nay.
Tuyén bd dir liéu sin cé

Dit liéu hd trg cho cac kham phé ctia nghién ctru nay khi doc gia yéu ciu mét cach hop 1y s& duoc
tac gia lién hé cung cap.
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