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TOM TAT

Gido duc vi sw phdt trién bén viing (Education for Sustainable Development — ESD) va sir dung
GenAl (Generative Artificial Intelligence) la hai xu huwong moi dang dwoc coi trong trong gido duc hién
nay. Mét s6 nghién ciru vé gido duc STEM cho thdy viéc long ghép ESD trong cdc chii dé hoc tdp la kha
thi va ¢6 y nghia. Mot s6 nghién civu khdc ciing cho thdy c6 nhitng chii dé STEM c6 sir dung cong nghé
tri tu¢ nhdn tgo (Al) nhw mot gidai phdp hiéu qua khi mén Khoa hoc, Cong nghé hoac mon Tin hoc la
mén hoc chii dao. Vin dé long ghép ESD va cong nghé AI van chua doe quan tam khi chii dé STEM
c6 mén Todn déng vai tro trung tém. Bdi bdo ndy sir dung phirong phdp tong quan mé t véi cdc tdi lidu
duoc lya chon va phan tich dua trén cac nghién ciu tiéu biéu va c6 lién quan dén ESD, Al tao sinh
(GenAl) va gido duc STEM trong daio tao gido vién, nham tong hop céc co so I lugn phuc vu dé xudt
quy trinh. San pham nghién cieu la mét quy trinh dao tao dwoc phat trién trén nén tang 4 budéc ciia Cong
nghé dao tao (Ingénierie de formation) va dwoc mé rong thanh sau giai doan: (1) xdc dinh kién thirc
can bo sung; (2) lwa chon hoc phan tich hop, (3) xdc dinh néi dung, thoi diém va thoi lwong; (4) thiét
ké ké hoach dao tao; (5) trién khai; (6) ddnh gid va cdi tién. Két qua vin dung cho trirong hop xdy dung
ké hoach ddo tao danh cho sinh vién sw pham Todn, nham phat trién dong thoi kién thire ni dung vé
ESD va nang luc cong nghé vé GenAl theo khung TPACK, cho thdy tinh kha thi ciia quy trinh vé mdt
thiét ké va khad néng trién khai. Két qua nghién ciru dong gép mét quy trinh ddo tao ¢6 cdu triic va kha
ndng tdi dp dung cho cdc chirong trinh ddo tao gido vién, hiedng t6i tich hop phat trién bén viig va
cong nghé méi trong gido duc STEM & phé théng.

Tir khéa: gido duc vi sy phat trién bén vimg (ESD); GenAl; ddo tao sinh vién su pham Toan;
giao duc STEM; cong ngh¢ dao tao; quy trinh dao tao

1.  Giéi thiéu

Phat trién bén vimg (Sustainable Development — SD) hién dugc xem 1a dinh hudng
trong tAm nham dam bao su hai hoa gifra con ngudi va mdi truong, dong thoi dap tmg nhu
cau cua thé hé hién tai ma khong lam ton hai dén kha nang dap ing nhu clu cua cac thé hé

Cite this article as: Vu, N. T. T. H,, Le, N. U. P,, & Nguyen, A. Q. (2026). A training process for pre-service
Mathematics teachers integrating ESD and GenAl in STEM education. Ho Chi Minh City University of
Education Journal of Science, 23(7), 1640-1651. https://doi.org/10.54607/hcmue.js.23.7.5625(2026)

1640


about:blank
https://doi.org/10.54607/hcmue.js.23.7.5625(2026)
https://doi.org/10.54607/hcmue.js.23.7.5625(2026)

Tap chi Khoa hoc Trwong DPHSP TPHCM Tap 23, S6 7 (2026): 1640-1651

tuong lai. Trong bdi canh do, gido duc déng vai trd then chét vi co kha ning trang bi cho
nguoi hoc nhitng nang luc can thiét dé dbi mat véi cac thach thire kinh té, x3 hoi va méi
truong dang ngdy cang gia ting. Gido duc duogc ki vong co thé thuc day sy thay doi trong tu
duy va hanh dong theo hudng phat trién bén vimg, qua d6 gop phan xay dung mot xa hoi c6
trach nhiém va bén viing hon (Nguyen et al., 2020; UNESCO, 2018). Vi vay, Gido duc vi su
phat trién bén viing (Education for Sustainable Development — ESD) d3 duoc UNESCO
nhan manh nhu mot tru cot quan trong cua ddi méi gido duc hi¢n dai. Trong sb cac mo hinh
gido duc lién nganh, gido duc STEM dugc ghi nhan 1 phi hop v6i nhiéu khia canh cta phat
trién bén viing va co tiém nang gitp hoc sinh tiép can cac van dé thyc tién lién quan dén moi
truong, nang luong, kinh t& va xa hoi (Nguyen et al., 2020). Nhiéu sang kién gido duc cua
Lién hop quc cling da thac diy viéc 10ng ghép STEM vao cc chuong trinh huéng dén SD.

O bac dai hoc, ESD duoc xem 14 yéu td quan trong gop phan nang cao chit luong dao
tao va hinh thanh nang luc cong dan cé trach nhiém cho sinh vién (Pegalajar-Palomino
et al., 2021). Bac biét, dao tao gido vién tuong lai dong vai tro then chdt, boi gido vién la
nhimng tac nhan truc tiép thuc hién va lan toa cac gia tri cua SD trong nha truong (Albareda-
Tiana et al., 2018). Nhén thirc va ning luc nghé nghiép cia sinh vién su pham vé ESD s&
anh huong dang ké dén thuc hanh giang day va kha nang trang bi cho hoc sinh cac ning luc
can thiét dé giai quyét nhitng van dé& cua hién tai va twong lai (Anyolo et al., 2018;
Bulut & Cakmak, 2018, déu duoc trich trong Pegalajar-Palomino et al., 2021).

Bén canh do, su xuat hién ctia GenAl dang gop phﬁn tai dinh hinh cach day va hoc.
GenAl dat ra thach thirc ddi voi cac phuong phép truyén thong, déng thoi mé ra nhiéu co
hoi nham ca nhan hoa hoc tap, hd tro thiét ké bai hoc va nang cao hi¢u qua td chuc day hoc
(Belkina et al., 2025). Do viy, viéc dao tao gido vién biét khai thac cac cong cu GenAl mot
cach hi¢u qua la can thiét, vira dé ho tang cuong nang luc chuyén mon, vira dé chuén bj cho
hoc sinh mét twong lai ma Al tré thanh thanh phan khong thé tach roi trong hau hét cac linh
vuc nghé nghiép (Alasadi & Bais, 2023).

Tai Truong Pai hoc Su pham Thanh phé HO Chi Minh, hoc phﬁn chung “Td chuc day
hoc theo chit & STEM ¢ truong phd thong” duoc trién khai tir khoa 48, nham trang bi cho
sinh vién céac kién thtrc va ki nang dé thiét ké va t6 chuc day hoc theo chit & STEM. Tuy
nhién, dbi véi sinh vién khoa Toan, viéc xdy dung chu dé STEM theo hudng phat trién bén
viing gap kho khan hon so voi cdc mon khoa hoc tu nhién nhu Sinh hoc, Hoa hoc hay Vat li
— von dé tao co hoi gin voi cac vin dé méi trudng va bén viing (Vu & Le, 2025). Piéu nay
dat ra cau hoi: lam thé nao dé sinh vién su pham Toén c6 thé thiét ké cac chi dé STEM c6
mon Toan 1a mon hoc chu dao nhung van tich hop duoc ESD? GenAl c6 thé ho tro sinh vién
trong qué trinh thiét ké va t6 chtrc day hoc cac chu dé nay nhu thé nao?

Viéc két hop ESD va GenAl khong chi gitp ning cao ndi dung gido duc ma con hd
trg d6i mé&i phuwong phéap day hoc trong bdi canh sé héa. Vi vay, bai bao nay gidi thiéu mot
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quy trinh dao tao danh cho sinh vién su pham Toan nham tich hop Gido duc vi sy phét trién
bén viing va sir dung GenAl vao t6 chire day hoc theo chii d& STEM ¢ truong phd thong.
2. Doi twong va phwong phap nghién ciru

Nghién ctru nay huéng dén viée tra 101 cau hoi: Quy trinh ddo tao ndo la phit hop dé
giip sinh vién sw pham Todn tich hop Gido duc vi sw phat trién bén vitng (ESD) va sir dung
GenAl vao viéc thiét ké va té chire day hoc theo chii dé STEM, trong d6 mén Todn giit vai
tro chu dao?

Dé giai quyét cau hoi nay, nghién ciru str dung phwong phép tong quan mé ta két hop
v6i tiép can thiét ké dao tao. Céc tai liéu lién quan dén ESD, GenAl va gido duc STEM trong
dao tao gido vién dugc lya chon, phan tich va téng hop nhdm xac dinh céc thanh tb kién thirc
can thiét. Nghién ctru tham chiéu hai khung 1i thuyét chinh: (1) TPACK dé xac dinh céc loai
hinh kién thtrc can phat trién; (2) Cong nghé dao tao (Ingénierie de formation?) dé thiét ké
céu trac quy trinh do tao.

Trén co s& d6, nghién ciru dé xuat mot quy trinh tich hop ESD va GenAl vio chuong
trinh dao tao sinh vién su pham Toan. Quy trinh dugc van dung dé xay dung mot kich ban
dao tao, nham lam rd cach thirc gitp sinh vién su pham Toan van dung ESD va GenAl trong
viée thiét ké va to chirc day hoc theo chii d& STEM tai truong phd thong. Kich ban nay da
dugc trién khai trong thyc té, tuy nhién két qua thuc nghiém s& dugc trinh bay trong mot
nghién curu khéc.

3. Két qua va thao luan
3.1. Khung li thuyét tham chiéu
3.1.1. Khung TPACK (Technological Pedagogical Content Knowledge)

Trong linh vuc dao tao gido vién, khung TPACK dugc xem la mdt mo hinh 1i thuyét
phit hop dé mé ta céu tric kién thire can thiét khi giao vién sir dung cong nghé trong day
hoc. Khung nay ké thira quan diém vé kién thirc néi dung — sw pham cia Shulman (1986) va
m& rong bang cach bd sung thanh phan kién thite cong nghé bai Mishra va Koehler (2006),
gdm ba dang kién thirc co ban:

e Kién thirc ngi dung (Content Knowledge — CK): hiéu biét cia gido vién vé cac khai
niém, céu trac va li thuyét ctia mon hoc, 1am nén tang cho viéc lua chon va trién khai noi
dung day hoc.

e Kién thire s pham (Pedagogical Knowledge — PK): bao gom tri thirc vé phuong phap
day hoc, td chire 16p hoc, danh gia hoc sinh, cling nhu hiéu biét vé cach hoc sinh hoc tap va
phat trién ning luc.

! Thuat ngit “Ingénierie de Formation” dugc dich 1 céng nghé dao tao dua theo tom tat ciia bai béo Ingénierie
de la formation: des outils pour l'analyse et pour I'action (Anne-Laure Leguern et al., 2016). Thuat nglr tuong
duong bén tiéng Anh Ia “training engineering”.
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viée sir dung cdng nghé thong tin, kha nang lya chon
cong cu cong nghé phu hop véi muc tiéu day hoc, va Technological
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Knowled
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kha nang thich tng trude su thay doi ctia cong nghé.

Cac khéi kién thic nay khi dan xen nhau
tung doi lai tao thanh cac mang kién thirc méi va dic
biét phan giao ciia ca ba mang kién thirc nay tao nén

Pedagogical
Cantent

Kién thirc ndi dung sw pham cong nghé Knouiede
(Technological Pedagogical Content Knowledge), Contmds
chinh 13 kién thirc tong hop dugc nguoi gido vién Hinh 1. Khung TPACK

huy dong trong thuc té day hoc. (Mishra & Koehler, 2006)

3.1.2. Cong nghé dao tao (Ingénierie de formation)

Khai niém Cong nghé dio tao (Ingénierie de formation) xuat hién tai Phap vao nhiing
nam 1970 trong bdi canh nhu ciu xay dung cac hé thong dao tao nghé co thoi gian ngin
nhung hiéu qua cao, nhim dap Gmg yéu cau dao tao doi ngii quan li trung cap, ki thuat vién
va ki su (Le Boterf & Viallet, 1976). Cac hé thong nay phai dam bao hiéu suat t6i wu, gan
chit véi muc tiéu nghé nghiép va dat ti 1& chi phi — hiéu qua hop 1i. Tir 6, nhiéu khai niém
va cong cu chuyén mon nhu ké hoach dao tao, thong s6 ki thuat, 16 trinh dao tao, kich ban
bai hoc, tinh huéng nghé nghiép muc tiéu, tinh hudng thir nghiém, hay bang diéu khién da
duoc hinh thanh va tiép tuc dugc su dung rong rai (Le Boterf, 2011).

Theo Le Boterf (2011), céng nghé dao tao c6 thé duoc dinh nghia 13 “tap hop cac hoat
d6ng phdi hop lién quan dén viéc thiét ké mot chuong trinh dao tao (khoa hoc hodc chu ki
dao tao, trung tdm dao tao, ké hoach dao tao, trung tam tai nguyén gido duc, budi hoc hodc
thuc tap...) nham tdi wu hoa khoan dau tu ma né dai dién va dam bao céac diéu kién cho tinh
kha thi ctia n6” (p.185). O goc d6 khai quat hon, Ardouin (2013) dinh nghia cong nghé dao
tao 1a “tdng thé cac cong viéc mang tinh phuwong phap, duoc phdi hop nhiam thiét ké va trién
khai cac hé théng dao tao”. Hébrard (2011) tiép can khai niém nay nhu mdt qué trinh thiét
ké, t6 chirc, didu phdi, twong tir nhu cach ki su kién trac xay dung mot cong trinh.

Ardouin (2013) mo ta cong nghé dao tao nhu sau:

Cong nghé dao tao 1a mot phurong phap tiép can xa hoi chuyén nghiép, trong d6 ki su dio tao

sir dung cac phuong phap phi hop, phan tich, thiét ké, trién khai va danh gia cac hoat dong,

chuong trinh va/hodc hé théng dao tao, c6 tinh dén moéi truong va cac bén lién quan chuyén
nghiép. Cac hoat dong, chuong trinh hoac hé théng nay dugc trién khai mot cach t6i wu nham

phat trién t6 chirc va con ngudi trong t chirc d6. (Ardouin, 2013, p.20)

Ciing theo Ardouin, quy trinh céng nghé dao tao gdbm hai giai doan 16n 1a Khao sat va
Trién khai, v6i bdn budc chinh nhu sau:

e Giai doan Khao sat:
1. Phan tich: Phan tich nhu ciu va bdi canh dé xac dinh muc tiéu dao tao, céac yéu cAu
nghé nghiép, va diéu kién thuc tién. Giai doan nay bao gdm thu thap thong tin, ddi chiéu dir
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liéu, tham véan chuyén gia va xac l4p céc tiéu chi danh gia. Két qua 1a ban du 4n so bd xac
dinh huong phat trién, nguén luc can thiét, tién trinh, va pham vi du an.

2. Thiét ké: Dya trén két qua phén tich, nguoi thiét ké phat trién cac giai phap dao tao,
xéc dinh muc tiéu chung va muc tiéu theo hoat dong, cdu trac chuwong trinh, phuong phép t6
chtrc, ngudn luc can thiét, tiéu chi va phuong phap danh gia. Két qua ctia budc nay 1a du an
chinh thtrc s& duoc trién khai.

e Giai doan Trién khai:

3. Thuwe hién: Bao gdm diéu phdi, quan li va truyén thong du an. Céc hoat dong chinh
gém: huy dong va dan dat doi ngt, td chirc hau can, diéu chinh nguén luc theo tién do, giam
sat hoat dong chuyén mén — t6 chirc — tai chinh, va sir dung céc cong cu theo ddi nhu bang
diéu khién hodc ké hoach dao tao.

4. Pdnh gid: Tién hanh dénh gia trong va sau qua trinh trién khai dé so sanh két qua dat
duoc voi muyc tiéu dat ra. Panh gid c6 thé tap trung vao cd nhan, nhém hoac toan b chuong
trinh; c6 thé theo huong dinh tinh, dinh lugng hoac két hop. Két qua danh gia 1a co so dé
diédu chinh trong qua trinh dao tao va cai tién cho cac chuong trinh twong lai.

Trong qua trinh thiét ké chuong trinh dao tao ACRE? véi 4 budc, chirc nang ddo tao
dugc Ardouin mé ta & vi tri trung tm nhu trong so dd sau:

(Chinh sach dao tao va GRH)
Politique de formation et GRH

(Quan 1y, didu | pilotage de
phéi chire néng | |4 Fonction
déo tao) Formation

Réaliser
{Thure hign)

Déma rthi ajcendante
(Tién trmT durri l&n)

Analyser
(Phén tich)
Besoins et demandes de formation
(Nhu ciu va yéu ciu cua dao tao)

Hinh 2. Quy trinh ACRE (Ardouin, 2013)

3.2.  Quy trinh tich hgp kién thirc bé sung vao chwong trinh dao tao di cé

Li thuyét vé cong nghé dao tao duoc trinh bay ¢ phan trude 13 co s¢ xay dung cac
chuong trinh dao tao theo dinh hudng muc ti€u. Tuy nhién, muyc tiéu ctia ching téi khong
phai 13 thiét ké mot khoa hoc doc 1ap danh riéng cho kién thirc can bo sung, ma 13 xay dung
mét ké hoach dao tao nham tich hop céac kién thic d6 vao mét hoc phﬁn da ton tai trong
chuong trinh dao tao sinh vién su pham Todan.

Trong bdn budc cia cong nghé dao tao ndi trén, ching t6i cho ring budc Phan tich
dong vai trd quan trong va quyét dinh sy thanh cong ciia ké hoach dao tao vi két qua phan

2 ACRE: Analyser-Phan tich, Concevoir-Thiét k&, Réaliser-Thuc hién, Evaluer-Danh gid. GRH: Gestion des
Ressources Humaines (quéan 1i ngudn nhan lyc).
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tich cang chi tiét thi budc Thiét ké cang co dﬁy du dir kién dé tao ra kich ban dao tao tt. Vi
viy, chung toi dé xuat cu thé hoa bude Phan tich bang 3 budc dau tién trong quy trinh séu
bude dé tich hop kién thtrc bd sung nhu trong so do sau:

3.Xac dinh LKL LA
e 4.Thiet ki .
1.Xsc dinh 2.Chon hoc ndi dung JIeLke 5.Thuc hién
s phan co thé ST ke hoach A e
kien thirc E L4 kién thac can X dao tao 6.Danh gia-
A tich hop kién 2 dao tao A LA Yy
Lcan thire can b6 sung, Kién thirc cA kién thirc can cai tien
bo sung p hoi did ien thee can bé sun
bo sung thot diém, bé sun 6 sung
- g
thoi lugng
\ ~ J
Phan tich Thiét ké Thuyec hién Panh gia

Hinh 3. Quy trinh tich hop kién thirc can bé sung vao chirong trinh dao tao da cé

Buéc 1. Xac dinh kién thire can b6 sung

- Phan tich nhu cu va yéu ciu dao tao (tiép can tir dudi 1én): can tra 101 cau hoi “Xu hudng
hay nhu cau d4o tao vé kién thirc nao dang dugc quan tim?” bang cach phén tich méi truong
(béi canh toan céu, xa hoi, dia phuong...). Khi da c6 cau tra 101 vé kién thire can bod sung nay
thi c6 thé tiép tuc v6i cac cau hoi sau: “Co phai kién thirc ndy van chua duoc dua vao mot
chuong trinh dao tao cu thé nao khong?” béng cach xéc dinh ddi tuong dugc dao tao (nguoi
hoc) va ra soat cac chwong trinh ddo tao dang c6 (lién quan dén ngudi hoc); “Nguoi hoc c¢6 thuc
su can duogc cung cAp mot cach bai ban va chinh thire kién thirc nay khong?”.

- Phén tich chinh sach dao tao (tiép can tir trén xudng): can tra 16i cAu hoi “Hién nay co
chinh sach hay dinh huéng nao yéu cau dao tao bd sung cac kién thirc nay?”.

Két qua ctia budc nay c6 thé 1a mot hay nhidu kién thirc can bd sung dugc xac dinh
mot cach tudong minh.

Buéc 2. Lira chon hoc phén c6 thé tich hop kién thire can bé sung:

Can tra 10i cac cau hoi sau dé xac dinh hoc phan phu hop: Nhitng hoc phan nao c6 ndi
dung gan véi kién thie can bo sung (theo nghia c6 su giao thoa kién thirc)? Nhitng hoc phan
nao can dén kién thirc bd sung nhu cong cu hd tro? Hoc phan nio c6 tinh mé, cho phép trién
khai du an hodc hoat dong thuc hanh?... Trén co so két qua thu duogc, chon ra hoc phén co
tiém ning nhat dé tich hop kién thirc can bo sung.

Buwéc 3. Xac dinh néi dung kién thire can bé sung, thoi diém, thoi liwong:

O bude nay, trudc hét can xéac dinh kién thic can bd sung thugc nhom kién thirc sw
pham (PK), kién thirc néi dung (CK) hay kién thite cong nghé (TK) dé cé co so xay dung
ndi dung theo hudng kién thirc hay ki nang thuc hanh. Sau do, can xéac dinh thoi diém nao
s& dua kién thirc can bo sung vao hoc phan da cé (trong truong hop can thiét, phai xac dinh
13 1a trudce hay sau kién thirc cu thé nao do6 ctia hoc phan di co) va trong khoang thoi gian
bao nhiéu tiét. Tir d6, xdy dung ndi dung chinh cho kién thirc mudn bé sung, gdbm dé muc
va md ta ndi dung chinh. Khi c6 hon mét kién thirc can bo sung duoc tich hop vao hoc phan
da co, viéce sip tht tu trude sau cho cac kién thie can bd sung nay ciing phai duoc tinh dén.
Buée 4. Thiét ké ké hoach dao tao kién thirc can bé sung

Khi thiét ké noi dung chi tiét cho kién thirc can bd sung, nén luu y cung cap tai nguyén,
hoc liéu cho ngudi hoc nhu tai li¢u doc thém, nguén tham khao (tr internet). .. va dac biét can
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tinh dén tinh kha thi vé mat diéu kién day hoc: co sé vat chét, cong cu cong nghé, phﬁn mém,
truy cap GenAlL.. Bén canh do, ciing can thiét ké b cong cu hd tro cho viée danh gia co lién
quan dén kién thirc can bd sung hay viéc do ludng tac dong cua kién thirc bd sung nay dén
nguoi hoc nhu bang kiém, bd cau hoi diéu tra, cach thu thap va luu trir san phém hoc tap...
Buwée 5. Thuce hién ddo tao kién thirc can bé sung

Dua trén ké hoach dao tao d3 thiét ké, nguoi dao tao trién khai trong thuc té day hoc
hoc phﬁn da co6 va bam sat theo trinh tu, n1 dung da dugc xac dinh, déng thoi quan sat, ghi
nhan, thu thap san phém hoc tap... cua nguodi hoc dé 1am co s& cho viée danh gia ké hoach
d4ao tao kién thirc can bd sung sau nay. Dé viéc trién khai ké hoach dao tao dat két qua nhu
mong doi, ngudi thiét ké ké hoach dao tao can bao dam da chuyén giao day du ¥ tuong, tai
lidu, cong cu... va ngudi truc tiép giang day can hiéu rd kién thirc can bd sung, c6 ki ning,
san sang hd trg sinh vién khi gip khé khin.

Buwéc 6. Panh gid — diéu chinh

Daénh gia ké hoach dao tao kién thirc bd sung co thé dwa trén: Phan hoi ctia ngudi dao
tao vé noi dung chi tiét cua kién thirc can bod sung, thoi diém, thoi lugng, phuong tién day
hoc, cong cu danh gia...; Phan hdi cua nguoi hoc vé khéi luong kién thirc can bd sung, thoi
lugng, phuong tién hoc tép...; Nhan xét, danh gia ké hoach dao tao kién thirc bd sung tur
ddng nghiép, chuyén gia, lanh dao (t6 truéng bo mon, ban chu nhiém khoa...); Két qua phan
tich san pham hoc tap cta ngudi hoc, két qua tir cong cu xdy dung dé danh tac dong ciia kién
thirc can bd sung 18n két qua hoc tap ctia ho. Két qua thu thap duogc sé 13 co sé dé diéu chinh
va cai tién ké hoach dao tao cho céc 1an trién khai tiép theo.

3.3. Co s thiét ké ké hoach dao tao tich hop kién thirc cdn bo sung cho sinh vién sw
pham Todn

Nhu d3 biét, quy trinh 4 budc cta céng nghé dao tao theo Ardouin di dugc cong bd
va van dung trong thyc té nén khong phai ban vé tinh kha thi ctia n6. Trong khi d6, quy trinh
sau budc ma chiing toi dé xuat da tai sir dung ba bude cudi ctia quy trinh ay. Vi vay, trong
pham vi bai bao nay, chiing tdi chon phan tich va trinh bay két qua 3 budc dau tién cia quy
trinh sdu budc da duoc dé xuat ¢ trén. Piéu nay vira gitip kiém chimg tinh kha thi cua quy
trinh sédu budc, vira giup xac dinh co s¢ cho viée dé xuét ké hoach dao tao.

Buéc 1. Xac dinh kién thire can b6 sung
- Phan tich tir dudi 1én:

+ Gi4o duc vi sy phat trién bén vitng (ESD) hién 1a chii d& mang tinh toan cau, di duoc
dua vao giang day & mot sb khoa thudc Truong Pai hoc Su pham Thanh phé H6 Chi Minh
nhung chua dugc tich hop trong cac hoc phan bét budc ciia chuong trinh dao tao sinh vién
su pham Toan.

+ Nang luc str dung GenAl trong nghiép vu su pham (thiét ké bai giang, xay dung
hoc liéu s6, thiét ké cong cu danh gid, hd tro ca nhan héa hoc tap...) ngy cang tré nén can
thiét d6i v6i gido vién trong bdi canh chuyén doi sd va ciing chua duoc dua vao hoc phan
bét budc nao trong chuong trinh dao tao sinh vién su pham Toan.

- Phén tich tir trén xudng:
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+ Thu tuéng Chinh phu ban hanh quyét dinh sé 622/QB-TTg (2017) vé Ké hoach
hanh déng quéc gia thuc hién Chuwong trinh nghi sw 2030 vi su phdt trién bén viing
(Government of Vietnam, 2017).

+ Bo Gido duc va Pao tao ban hanh quyét dinh s6 2161/QD-BGDPT (2017) vé Ké
hoach thyc hién muc tiéu phat trién bén vieng linh vuee gido duc va dao tao dén nam 2025 va
dinh hudng dén nam 2030 (Ministry of Education and Training, 2017).

+ B0 Gido duc va Pao tao ban hanh quyét dinh s6 3439/QD-BGDDT vé “Khung ngi
dung thi diém gido duc tri tué nhan tao cho hoc sinh phé théng” vao thang 12/2025 (Ministry
of Education and Training, 2017).

Két luan: can bd sung mdt cach h¢ théng kién thac vé ESD va nang luc str dung GenAl
trong dao tao sinh vién su pham Toan.

Buéc 2. Chon hoc phan c¢6 thé tich hop kién thire can bo sung

Pé xac dinh hoc phan phu hop cho viéc tich hop dong thoi kién thuc vé ESD va
GenAl, ching t6i tién hanh ra soat cac hoc phéan trong chwong trinh dao tao nganh Sur pham
Toan va phan loai theo mtrc d¢ 1ién quan. Cac hoc phﬁn dugc danh gia dya trén cac tiéu chi
gbém: mirc d6 lién quan dén nodi dung ESD, kha ning tich hop cong nghé GenAl va tinh linh
hoat trong t6 chirc day hoc. Két qua dugc thé hién trong Bang 1.

Bing 1. Mirc dé lién quan ciia cdc hoc phin doéi véi ESD va GenAl

Hoc phin ESD GenAl Twchon Bitbudc
Tri tué nhan tao trong giao duc ** X
Ung dung cong ngh¢ thong tin trong day Toan * X
Céc hoc phan lién quan dén nghiép vu su pham * * X
T chirc day hoc chu @& STEM & truong phd thong *x * X
* ¢0 lién quan/co st dung/co co hoi tich hop ** ¢6 nhiéu co hoi tich hop X ¢o

Sau khi xem xét, hoc phan “T6 chirc day hoc chu d& STEM & trudng phd thong” cé
tiém ning cao nhat dé tich hop dong thoi kién thirc vé ESD va GenAl, nhd ¢6 ndi dung linh
hoat, ¢6 céu trac du 4n; c6 yéu cau thiét ké chu dé gén véi thuc tién, phu hop voi ESD; ¢o
tinh m& cho vi¢e st dung cong nghé, thuan loi khi tich hop GenAl.

Buéc 3. Xac dinh néi dung kién thire can bo sung, thoi diém, thoi lirong

- Kién thirc vé ESD thudc vé kién thirc ndi dung (CK), con kién thirc vé str dung GenAl
trong day hoc thudc vé kién thirc cong nghé (TK).

- Kién thite ndi dung ESD nén dugc day trudc dé nguoi hoc rén luyén ki niang xay dung
bdi canh hodc chon tiéu chi du ra cho san phdm STEM c6 gin lién voi van dé phat trién bén
vitng; Kién thire cong nghé vé GenAl nén cung cap sau dé tao co hdi cho ngudi hoc tim kiém
thém y tudng méi, ddi chiéu ¥ tudng cua ban than da co véi goi v tir GenAl.

- Thoi gian danh cho mdi loai kién thire 13 2 tiét (téng cong 4 tiét) dé khong 1am anh
huong nhiéu dén thoi lwgng dd phan b chinh thirc cho hoc phan (2 tin chi, trong duong
khoang 40 tiét trén 16p, khong ké thoi gian ty nghién ciru ¢ nha cua ngudi hoc) dong thoi

3 Gom c6: Phuong phap day hoc (PPDH) Hinh hoc, PPDH Pai sb va Giai tich, PPDH Todn tng dung, Thyc
hanh day hoc mén Toan, Kiém tra, danh gia trong gido duc mon Toéan, Phat trién chuong trinh mén Toén.
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phu hop voi mirc d6 ndi dung nhap moén va muc tiéu tich hop trong mot hoc phan.
- NOo6i dung chinh cta mdi loai kién thirc nay dugc xac dinh trong bang sau:
Bing 2. Bang phan b6 n6i dung chinh ctia kién thirc can bo sung

Kién thirc Noi dung chinh ciia kién thirc cin bd sung Thoi lwong
1. Phat trién bén viing: khai niém, 3 tru cdt, 17 muyc tiéu.
2. Dau chan sinh thai.

K. Z / A A \ A v s A ’ < A A ~
ren thike 3. M4t s0 hanh dong vi cac muc ti€u phat trién bén viing. £
noi dung - s A 1A 2 tiet
V& ESD 4. Gido duc vi sy phat tri€n bén viing. o
5. Day hoc Toan theo dinh hudng giao duc vi su phat trién bén
ving.
4 , 1. GenAl: khai niém, so d6 van hanh
Kién thirc . X
cong nghé 2. Prompt va cach viét prompt. 2 tiét
X ’ 3. M6t s m6 hinh GenAl thong dung.
vé GenAl

4. Vi du minh hoa va so sanh két qua giita cic mo hinh GenAl

Céc ndi dung nay dugc tich hop vao hoat dong thiét ké va td chirc day hoc STEM, qua
d6 phat trién kién thirc sw pham (PK) cua ngudi hoc.
3.4. Thdo lugn

Két qua nghién ctru cho thdy su két hop giita khung TPACK va coéng nghé dao tao

cung cap mot co sé li luan va phuong phap vimg chic cho viée thiét ké chuong trinh dao tao
gido vién: TPACK dinh hudng can boi dudng cai gi; con céng nghé dao tao dinh hudng tich
hop vao chuong trinh hién c6 bang cdch ndo ma khong pha v ciu trac dao tao. Két qua nay
tuong dong véi cac nghién ctru trude cho rang TPACK can duoc két hop véi cac mo hinh
thiét ké day hoc dé dam bao tinh kha thi trong dao tao gido vién.

Viéc chon hoc phan “T6 chirc day hoc chit @& STEM & truong phd thong” dé tich hop
kién thirc can b6 sung ESD va GenAl cho thiy kha ning tich hop ndi dung méi ma khong
lam thay ddi cu tric chuong trinh, nghia 1a khong can lap hoc phan mdéi ma chi can tan
dung quy thoi gian hién c6. Piéu nay phu hop véi xu hudng tich hop ndi dung méi vao
chuong trinh dao tao hién c6 thay vi mo rong chuong trinh.

bac biét, trinh tu day ESD trudc giap sinh vién xay dung bdi canh thuc tién (muc tiéu
bén vimg, tu duy hé thdng, quyét dinh c6 trach nhiém), tao ra van dé co thé giai quyét bing
Toan hoc mdt cach tha céng (tranh lam dung GenAl ngay tir dau). Con GenAl dugc day sau
dé gia tang chét luong thiét ké: 1am nay sinh/diéu chinh tinh hudng, goi ¥ dir liéu, hd tro tao
rubric, md phong... song van can yéu cau chinh stra thi cong dé tranh 1& thudc. Cach sap
xép nay phu hop voi quan diém kién tao trong hoc tap, trong d6 nguoi hoc can xay dung
hiéu biét trudce khi st dung cong cu hd tro.

Vén dé thoi luong 4 tiét (2 tiét danh cho ESD, day céch quing véi 2 tiét danh cho
GenAl) cho khéi kién thirc can bd sung 13 hop i trong mot hoc phan 2 tin chi va van bao
dam muc tiéu dao tao cua hoc phﬁn da c6. Danh muc ndi dung kién thuc bd sung vura du dé
sinh vién van dung vao xiy dung chu d&¢ STEM. Thoi lwong nay phi hop voi muc tiéu tich
hop & mtrc nhap mon, tranh gay qua tai nhan thirc cho nguoi hoc.
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Tuy nhién, viéc trién khai con d6i mat véi cac thach thirc nhu nang lyc su pham va
cong nghé cua giang vién, nhan thic cia sinh vién vé ESD, nguy co sir dung GenAl thiéu
phén bi¢n va chinh sach sir dung Al tai co sé dao tao (truy cdp GenAl).

4.  Kétluin

Nghién ctru dong gop ba diém chinh:

(1) Gidi phdp dao tao: Nghién ctru da dit ra va giai quyét van dé tich hop ESD va
GenAl vao chuong trinh dao tao sinh vién su pham Toan théng qua hoc phan “T6 chitc day
hoc chii @é STEM ¢ triwong phé théng”. Trén co s& phan tich bdi canh gido duc hién nay,
cac chinh sach qudc gia, yéu cau nghé nghiép cta gido vién twong lai, va khung li thuyét
TPACK két hop voi Cong nghé dao tao (Ingénierie de formation), nghién ctru da 1am rd co
s& khoa hoc va thuc tién cho viée bd sung hai nhom kién thirc nay vao chuong trinh dao tao
hién hanh. Piém méi ctia nghién ciru ndm & viée tich hop dong thoi ESD va GenAl trong
bbi canh gido duc STEM véi Toan 1a mén hoc trung tam.

(2) M6 hinh tich hop: Diém manh vé cach tiép can cua nghién ctru 1a thién vé cai tién
tur bén trong cua chuong trinh da co6 (intra-curricular improvement) thay vi thém ganh nang
tang sb tin chi néu mé hoc phan méi. Nho vy, ting kha ning chp nhan chuong trinh dao
tao co tich hop kién thirc can bd sung & cip khoa/chuong trinh.

(3) Gin vdi xu hwong toan cau (ESD va AD):

Nhitng két qua nay khong chi gop phan dé xuit mot hudng tiép can kha thi dé nang
cao chét lugng dao tao sinh vién su pham Toan, ma con cho thay tiém ning xiy dung mo
hinh ddo tao thich tmg véi cac xu thé gido duc quan trong cta thé gidi: phat trién bén viing
va tri tué nhén tao (cu thé 1a khai thac va sir dung Al tao sinh). Pay la cac xu thé doi hoi gido
vién tuong lai khong chi c6 nang luc chuyén mon va su pham, ma con phai cé nang luc cong
nghé va tu duy trach nhiém d6i voi méi trudng, xa hoi.

Trong giai doan tiép theo, ching toi phat trién kich ban dao tao chi tiét, trién khai thyc
nghi¢m, va danh gia hi¢u qua dua trén hd so hoc tap cua sinh vién, phan hdi cua giang vién,
va chat lugng san pham STEM c6 tich hop ESD va GenAL Nhiing két qua d6 s& duoc gidi
thiéu trong bai bao tiép theo.

DPong gop chinh ciia nghién ciru nam & viée dé xuat mot quy trinh ddo tao c6 ciu trac
va kha ning chuyén giao, cho phép tich hgp dong thoi ESD va GenAl trong bdi canh gido
duc STEM vo6i1 Toan 1a mén hoc trung tdm—mot linh vuc con it dugc quan tam trong céc
nghién ctru trude. M6 hinh nay gop phan thic ddy ddi méi dao tao gido vién theo dinh hudng
phat trién bén vimng va chuyén doi sd.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

Education for Sustainable Development (ESD) and the use of Generative Artificial Intelligence
(GenAl) are two emerging trends that have gained increasing attention in contemporary education.
Several studies in STEM education have demonstrated that integrating ESD into learning topics is both
feasible and meaningful. Other studies have also indicated that certain STEM topics incorporating
artificial intelligence (Al) technologies can be effective, particularly when Science, Technology, or
Informatics serves as the core subject. However, the integration of ESD and Al has received limited
attention in STEM topics where Mathematics plays a central role. This paper adopts a narrative review
approach, inwhich relevant and representative studies on ESD, GenAl, and STEM education in teacher
education are selected and analyzed to synthesize the theoretical foundations for proposing a training
process. The study proposes a training process based on the four-stage framework of Ingénierie de
formation and extends it into six phases: (1) identifying required knowledge; (2) selecting integrative
courses; (3) determining content, timing, and duration; (4) designing the training plan; (5)
implementation; and (6) evaluation and refinement. The application of this process to the development
of a training plan for pre-service mathematics teachers—aimed at simultaneously enhancing ESD
content knowledge and GenAl technological competence within the TPACK framework—indicates its
feasibility in design and implementation. The study contributes a structured and transferable training
process for teacher education programs, supporting the integration of sustainable development and
emerging technologies in K-12 STEM education.

Keywords: education for sustainable development; GenAl; pre-service mathematics teacher
education; STEM education; training engineering; training process
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