Tap chi Giao duc (2024), 24(19), 25-29

ISSN: 2354-0753

PE XUAT KHUNG NANG LUC DAY HQC STEM
CUA SINH VIEN NGANH SU PHAM TIN HQC

Nguyén Chién Thing?,
Tran Lé Huyén?,
Truong Hung Phwong?,
Nguyén Bui Hau?*

Avrticle history
Received: 13/6/2024
Accepted: 08/7/2024
Published: 05/10/2024

Keywords

STEM teaching competency,
Informatics education,
STEM education, students

YTruong Pai hoc Sai Gon; 2Truong Pai hoc Vinh
+ Tac gid lién hé ® Email: hau.cntt.dhv@gmail.com

ABSTRACT

One of the basic goals of STEM education is to develop STEM competencies
for students. To achieve that, teachers must have the ability to teach STEM.
Therefore, building a STEM teaching competency framework for teachers of
each subject to contribute to the development of learners’ STEM
competencies is necessary and has important implications for learners and
teachers. This study proposes a STEM teaching competency framework for
Informatics Education majors, including 03 component competencies:
General awareness of STEM education; Designing STEM education topics in

teaching Informatics; Organizing teaching, testing and assessment in teaching
STEM education topics in Informatics, corresponding to the 12
manifestations. Through analysis, we find that the structure of this STEM
teaching competency framework is consistent with the requirements of
STEM education-oriented teaching in Vietnam. This will be the basis for
educators to develop tools to evaluate the STEM teaching capacity of
Informatics Education majors.

1. Mé dau

Gido duc STEM la mdt phuong thirc gido dyc tap trung vao ca 4 linh vyc: Khoa hoc (Science), Cong nghé
(Technology), Ki thuét (Engineering) va Toan hoc (Mathematics). Trong do, ndi dung hoc tap dugc gan voi thuc
tién, phuong phép day hoc theo quan diém day hoc dinh hudng hanh dong. Gido duc STEM vdi vai tro cung cap cc
kién thirc va ki ndng cén thiét cho nguoi hoc thé ki XXI, du béo s& 14 xu huéng gido duc trong twong lai. Tai Viét
Nam, gi4o duc STEM dugc phat trién manh mé va chinh thirc trién khai trong gido duc trung hoc theo Cong van s0
3089/BGDDT-GDTrH cua Bo GD-DT (2020). Mot trong cac muc tidu cta gido duc STEM Ia hudng dén trang bi
cho HS ning lyc STEM ngay tir khi hoc tp & truong phd théng, chudn bi nén tang co ban cho ngudi hoc khi tham
gia vao cac nganh nghe STEM sau nay. Trong d6, nang luc STEM cta HS pho thong la kha nang huy dong tong hop
kién thtr, ki nang vé khoa hoc, cong nghé, ki thudt va toan hoc dé giai quyét cac van dé thyc tién trong timg bdi canh
cu thé, mang 1a1 gia tri cho ca nhan va cong dong N guyen Thanh Nga va cong sy, 2022). Dé HS <o duoc nang luc
STEM, GV can c6 ning lyc day hoc STEM, cu thé 1 GV can nam vimg nhitng kién thirc co ban vé gido duc STEM,
vé thiét ké, to chirc day hoc, ciing nhu thyc hién cac hoat dong kiém tra, danh gia trong day hoc theo chu deé gido duc
STEM. Dé lua chon dugce chu @& gido duc STEM, GV can phén tich cac myc tiéu, mach ndi dung cua céc chuong,
phén trong chuong trinh hoc, tir d6 xac dinh duoc ndi dung gin voi thyuc tién, dwa ra chi dé giao duc STEM phu hop
va t chirc day hoc cho HS. Tin hoc 1a mot ndi dung cua gido duc STEM, c6 nhiéu tmg dung vao viéc thiét ké va
trién khai cac hoat dong STEM theo huéng “nhiing” tryc tiép vao céc hoat dong STEM hodc st dung n6 nhu mot
cong cu dé hd tro gido duc STEM (Nguyen et al., 2024). Tir thuc té ndy, voi vai trd cia mén Tin hoc trong gido duc
STEM, mét trong nhitng muc tiéu dao tao sinh vién (SV) nganh Su pham Tin hoc (SPTH) ¢ bac dai hoc can duoc
quan tam la phat trién nang lyc day hoc STEM. Pé phat trién nang luc day hoc STEM cho SV nganh SPTH, giang
vién can xay dung khung ning luc day hoc STEM dé giup SV dinh hudng, co dong co hoc tap, tir d6 chu dong lap
ké hoach hoc tap, ty danh gia nang luc day hoc cua minh. Giang vién ciing ¢6 thé can ctr vao khung nang lyc day
hoc nay dé lwa chon nhitng ndi dung, phuong phép day hoc phut hop, tir d6 xay dung cong cu danh gia ning luc day
hoc STEM cho SV, gitp cac em rén luyén nang luc day hoc STEM mdt cach hi¢u qua (Thai Hoai Minh, 2018).

Trong bai béo niy, chiing t6i dua ra nhiing quan diém tiép can xdy dyng khai niém ning luc day hoc STEM,
khung ning luc day hoc STEM, tir d6 d& xuat khung ning luc day hoc STEM ciia SV nganh SPTH; dong thoi chi rd

25



Tap chi Gido duc (2024), 24(19), 25-29 ISSN: 2354-0753

su pht hop cuia khung nang lyc day hoc STEM vira d& xuét véi dinh hudng day hoc STEM cua B GD-DT (2020)
va nhimg yéu cau can dat vé nang lyc theo Chuong trinh gido duc phd thong 2018.

2. Két qua nghién ciru

2.1. Mt s6 vin d@é Ii lugn

2.1.1. Giao duc STEM

Gi4o duc STEM la mot céch tiép can lién nganh trong day hoc, trong d6 ndi dung céc bai hoc dugc dit trong thé
giGi thuc, & 6 HS duoc &p dung kién thirc va ki nang cta cac linh vuc khoa hoc, cong nghé, ki thuat va toan hoc vao
cac bdi canh cu thé nham két ndi giira truong hoc va cong dong, huong dén giai quyét cac van dé thuc tién
(Pennsylvania Autism Census Project, 2009). Ngoai ra, giao duc STEM con chi trong trang bi cho HS nhimg ki
ning mém clia nguol cOng dan trong thé ki XXI nhu tu duy phan bién va sang tao, ki ning dién dat va thuyét trinh,
ki niing trao ddi va cong tac (Kelley & Knowles, 2016; Kalolo, 2016; Ha Thi Lan Huong, 2020). C6 ba hinh thirc t6
chic gido duc STEM ¢ truong phd thdng: Day hoc cac mon khoa hoc theo bai hoc STEM; T6 chuc hoat dong trai
nghiém STEM; T chuc hoat dong nghién cizu khoa hoc, ki thuat (Bo GD-DT, 2020).

2.1.2. Khai niém “nang luc day hoc STEM™

Theo Bang-Hee & Jinsoo (2016), ning lyuc day hoc 14 sy tich hop kién thirc, ki ning, thai do can thiét dé thuc
hién thanh cong nhiém vu day hoc. Vii Xuan Hung (2016) xac dinh, nang luc day hoc gém: nang luc thiét ké day
hoc; nang lyc tién hanh day hoc; ning luc kiém tra, danh gia day hoc va nang lyc quan li day hoc. Can cur tai liéu
chuén nghé nghiép GV co s& gido duc phd thong ciia Bo GD-DT (2009), chuan dau ra trinh d¢ dai hoc khdi nganh
Su pham dao tao GV THPT cua Bo GD-DT (2012), néng luc day hoc la mét trong cac tiéu chuan cin c6 cua GV
gorn 9 tiéu chi nhu sau: (1) Kién thire, ki nang céc khoa hoc lién mon; (2) Kién thirc, ki ning mon hoc s& day ¢ trudng
phd thong; (3) Nang lyc phat trién chuong trinh mén hoc; (4) Nang luc van dung phuong phéap, phuong tién va hinh
thire t chire day hoc bd mén; (5) Ning luc day hoc phan hoa; (6) Nang luc day hoc tich hop; (7) Nang lyc thuc hién
ké hoach day hoc; (8) Nang luc quan li 16p hoc; (9) Néng luc kiém tra, danh gia két qua hoc tap.

Tir cac quan diém trén, theo chung t6i, nang luc day hoc STEM cua SV nganh SPTH 1 kha ning sir dung hiéu
qua céc kién thic vé gido duc STEM, 1a kha nang lwa chon, thiét ké chu dé giéo duc STEM, t6 chirc day hoc va kiém
tra, danh gia nham hinh thanh va phét trién ning lyc STEM cho HS trong day hoc mén Tin hoc.

2.2. Mgt sé nghién ciru vé xay dung khung ning luc day hoc STEM

Yu va cong su (2012) da trinh bay khung nang luc day hoc STEM ctia GV trong day hoc mén Ki thuat 16p 6 gom
7 ning lyc thanh phan d6 1a: (1) Kién thirc nén vé ki thudt; (2) Ki nang nghé ki thuat; (3) Kién thirc v& mén Ki thuit;
(4) Hiéu biét ndi dung su pham ki thuat; (5) Thai do dbi vai ki thuat; (6) Thai do dbi voi day hoc ki thuat; (7) Tich
hop ki thuat véi mon hoc khac.

Déi voi khung nang luc day hoc STEM cua GV tai Han Qudc, Song (2017) da dé nghi khung gém 3 ning luc
thanh phan va 21 ti€u chi: - Nang lyc nhan thie, g0m céc tiéu chi: (1) Kha nang lién két giita cac mon hoc khac;
(2) Nhan thirc vé khai niém tich hop STEM; (3) Sang tao dua trén kién thic lién nganh; (4) Suy nghi linh hoat vuot
ra ngoai ranh gidi cua chu dé; (5) Kién thirc vé& cac mon STEM; (6) Hiéu biét khoa hoc vé thé gi6i thuc va cong nghé;
(7) Nhan ra cac van dé toan dién va da phuong; - Ki ning day hoc, gom céc tiéu chi: (1) Danh gia khac;
(2) Huéng dan sir dung cong nghé thong tin; (3 XAy dung chuong trinh dya trén du 4n; (4) HS 1a trung tim ctia hoat
dong; (5) Quyen tw chu va trach nhiém cua HS; (6) GV dong vai tro nhu mdt trg 1i va hudng dan hoc tap; (7) Khuyén
khich sy két ndi giita KH-CN; (8) Str dung klen thirc da hoc trong 16p; - Thai d6, gdm céc tiéu chi: (1) Niém tin va
sy kién nhén voi thanh tich ciia HS; (2) Giao tiép va hop tac giita GV; (3) Khong gi6i han ranh giéi mén hoc theo ca
nhan; (4) Tu kiém tra va nd luc lién tuc dé cai thién 16p hoc STEM; (5) Vuot qua su lo léing vé kién thirc khong quen
thudc ctia cac mon hoc khac; (6) Su san sang va tich cuc trong tich hgp STEM.

6] Viét Nam, Hoang Thi Chién (2019) da dé xuat khung nang lyc day hoc STEM cho SV su pham nganh Héa
hoc gdm 3 nang luc thanh phan va 10 tiéu chi: - Nang lyc xay dung chu dé gido duc STEM, gom: (1) Lva chon ndi
dung cu thé cta chi dé; (2) Lién két giita noi dung va cac san pham (co tinh kha thi trong thuc tlen) (3) Phan tich
g dung va sir dung cac san pham trong thuc tién; (4) Hinh thanh chu dé; - Nang lyc thiét ké va t6 chuic cac hoat
dong day hoc STEM, gom: (1) Xac dinh muc tiéu ciia chu dé; (2) Thiét ké cac hoat dong va nhiém vu hoc tap, phan
cong nhiém vu; (3) Thuc hién cac hoat dong hi¢u qua; (4) Ung dung cong ngh¢ thong tin; - Nang luc kiém tra va
d4nh gi4 trong day hoc STEM, gdm: (1) Thiét ké c4c cong cu danh gid kién thirc va ki nang thudc STEM; (2) Str
dung cong cu danh gia.
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Thong qua phan tich khung ning luc day hoc STEM trong cac nghién ciru trén thé gii va & Viét Nam, chiing toi
nhan théy cac nang lyc thanh phﬁn ¢6 thé duge xay dung dua trén cac thanh t6 ctia khai niém nang lyc (kién thure, ki
nang, thai d6), hodc dua trén trinh ty thuc hién day hoc. Tuy nhién, khung nang Iyc cua Song (2017) khong chi tap
trung vao nang luc day hoc STEM ma bao ham ca khung néng luc danh cho GV day hoc STEM, do d6 khung ning
luc nay gdbm kha nhiéu tiéu chi, didu nay c6 thé khién cho nguoi day va ngudi hoc ling ting, kho danh gia, mat nhiéu
thoi gian trong viéc xay dung cong cu, thu thap va xur 1i dir liéu. Khung nang luc cua Yu (2012) tap trung va di sau
vao nhiéu khia canh trong day hoc mén Ki thuat. Tac gia Hoang Thi Chién (2019) da tap trung vao nang luc day hoc
STEM va xdy dung khung nang luc day hoc dua trén tién trinh day hoc STEM, tuy nhién khong thiy thé hién thanh
phén ning lyc nhén thirc, ddy 1a thanh phan can c¢6 vi gido duc STEM la mét li thuyét méi nén SV can c6 kién thirc
co ban vé li luan day hoc STEM. Khung ning lyc ctia Nguyén Thi Thily Trang va cong sw (2020) ¢6 4 ning luc
thanh phén, trong d6 ¢6 2 ning lyc thanh phan va mdi ning lyc thanh phan chi c6 mot tiéu chi. Trén co sd cac nghién
ctru d6, chuing t6i I chon, didu chinh, phat trién thanh khung niang luc day hoc STEM cua SV nganh SPTH gom
cac nang lyc thanh phan va tiéu chi pht hop véi li thuyét, quy trinh day hoc STEM trong mén Tin hoc.

2.3. Dé xuit khung nang luc day hoc STEM ciia sinh vién nganh Sw pham Tin hoc

Dé dé xuat khung ning luc day hoc STEM ciia SV nganh SPTH, ching t6i dya trén cac can ctr sau: (1) Chi thi
s6 16/CT-TTg cia Thu twéng Chinh phu (2017); (2) Nghi quyet s6 29-NQ/TW ciia Ban Chép hanh Trung uong
(2013); (3) Nghi quyét s6 88/2014/QH13 cua Qudc hoi (2014) vé d6i méi chuong trinh, sach gido khoa gido duc pho
thong; (5) Chuong trinh gido duc phd thong 2018 ciia Bo GD-DT (2018a); (6) Chuéan d4u ra trinh d6 dai hoc khdi
nganh Su pham dao tao GV THPT theo B6 GD-DT (2012); (6) Quy dinh vé chuan nghé nghiép cua GV THCS,
THPT cua Bo GD-DT (2009); (7) Thong tu s6 20/2018/TT-BGDDT vé “Ban hanh quy dinh chuan nghe nghi¢p GV
co 5o gido duc phd théng” ciia BO GD-DT (2018b); (8) Chuong trinh gido duc phd thong mén Tin hoc ciia BO GD-DT
(2018c). Dua trén nghién ctru, phan tich cac tai liéu, xac dinh can ctr, chung t6i da xay dung khung nang luc day hoc
STEM ciia SV nganh SPTH gom cac ning lyc thanh phan va biéu hién cta cac ning luc thanh phan dugc thé hién
nhu sau (xem bang 1):

Bang 1. Khung nang luc day hoc STEM cua SV nganh SPTH
STT Niing lirc thanh phéin Biéu hi¢n
1. Nhén thirc céc van dé vé gido duc STEM.
2. Cap nht, phén tich cac xu hudng va chinh sach vé gido duc STEM trén thé giGi
va Viét Nam, vai tro cua mdn Tin hoc trong gido duc STEM.
3. Lua chon chu dé gido duc STEM tir céc phdn/chuong trong mén Tin hoc.
4. X4c dinh muyc tiéu cta chu dé giao duc STEM da Iya chon.
5. X4c dinh céc vAn dé can giai quyét trong chu dé gido duc STEM d lya chon.
6. X;ic dlnh cac ndi dung mén Tin hoc va cac mon hoc khéc can sir dung dé giai
quyét van dé trong chu dé gido duc STEM.
7. Thiét ké cac hoat dong hoc tap, ngm dung cac phuong phap day hoc déc thu trong
day hoc mén Tin hoc véi cac chu dé gido duc STEM da xéc dinh.
8. Hop tac vai cac GV khac trong day hoc STEM.
9. Thyc hién cac hoat ddng day hoc chu dé gido duc STEM da thiét ké.
Té chirc day hoc va kiém 10. Quan sat bao quat 16p hoc, giao nhiém vu hoc tap cho HS, tao khong khi hoc tap
tra, danh gia trong day hoc tich cuc trong 16p.
chu dé giao duc STEM mén | 11. Thiét ké va sir dung céc cong cu danh gia HS thong qua chu dé gido duc STEM
Tin hoc trong day hoc mon Tin hoc.
12. Ty danh gid va diéu chinh nang lyc day hoc STEM trong day hoc mdn Tin hoc.
2.4. Nghién civu vé sw phit hop ciia khung néing luc day hoc STEM di dé xudt trong béi cinh gido duc Viét Nam
hién nay

Tai Viét Nam, theo Cong van s6 3089/BGDDT-GDTrH cua Bo GD-DT (2020), quy trmh xay dung bai hoc
STEM duoc huéng dan thuc hién theo 4 budc: (1) Lua chon ndi dung day hoc (2) Xac dinh van dé can giai quyét;
(3) Xay dung tiéu chi cua san phdm/giai phap giai quyét vin dé; (4) Thiét ké tién trinh t6 chirc hoat dong day hoc.

Nhén thirc chung vé gido

! duc STEM

Thiét ké chu dé gido duc
2 STEM trong day hoc mon
Tin hoc

Nhim phan tich sy phii hop cta khung ning luc day hoc STEM trong bdi canh dbi méi gido duc ¢ Viét Nam
hién nay, chiing toi tién hanh so sanh va két hop cing quy trinh xdy dung bai hoc STEM gém 4 bude ciia B
GD-BT (2020), c4c yéu cdu can dat vé ning luc theo Chwong trinh gido duc phd thong 2018, tir d6 xac dinh mdi
bude tao diéu kién thuan loi cho viée phat trién cac biéu hién cua khung nang luc day hoc STEM da dé xuét. Cu thé:
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- Buée I: Lya chon ndi dung day hoc. Cén cir vao ndi dung kién thtre trong chuong trinh mén hoc va cac hién
twong, qua trinh gin véi cac kién thire d6 trong tu nhién, xd hoi; quy trinh hodc thiét bi cong nghé tmg dung kién
thirc d6 trong thuc tién dé lua chon noi dung ctia bai hoc (B GD-DT, 2020). Déi chiéu su tuong déng thi ndi dung
& bude nay phi hop véi biéu bién “3. Lya chon chi dé gido duc STEM tir cac phan/chuong trong mén Tin hoc”
trong khung nang luc day hoc STEM 6 trén.

- Buét 2: Xac dinh van d& can giai quyét. Xac dinh van dé can giai quyet dé giao cho HS thyc hién sao cho
khi giai quyét vin d& do, cac em phai hoc duoc nhitng kién thirc, ki nang can thiét trong chuwong trinh mén hoc di
duoc lya chon hodc van dung nhiing kién thire, ki ning da biét dé xay dung bai hoc (Bo GD-DT, 2020). Cac ndi
dung nay c6 su tuong tmg phu hop voi biéu hién “4. Xac dinh muyc tiéu ctia chu dé giao duc STEM di lya chon”,
“5. Xéc dinh cac van dé can gii quyet trong chi dé gido duc STEM da lya chon” va “6. Xac dinh cac ndi dung
mdn Tin hoc va cac mon hoc khéc can st dung dé giai quyét vin dé trong chu dé gido duc STEM” trong khung
nang luc day hoc STEM.

- Bude 3: Xy dung tiéu chi cua san pham/giai phap giai quyét van dé. Xac dinh rd tiéu chi cua giai phap/san
pham lam cin cir quan trong dé dé xuat gia thuyét khoa hoc/giai phéap giai quyét van dé/thiét ké mau san pham (Bo
GD-DT, 2020). Noi dung ndy c6 su twong dong véi biéu hién “11. Thiét ké va sir dung cac cong cu danh gia HS qua
chu dé giao duc STEM trong day hoc Tin hoc” trong khung ning luc day hoc STEM.

- Burée 4: Thiét ké tién trinh t6 chirc hoat dong day hoc. Tién trinh t6 chirc hoat dong day hoc duoc thiét ké theo
cac phuong phéap va ki thuat day hoc tich cuc véi cac hoat dong bao ham céc budc cia quy trinh ki thuat. Mi hoat
dong hoc dugc thiét ké rd rang vé muc dich, ngi dung, du kién san pham hoc tap ma HS phai hoan thanh va cach
thure to chuc hoat dong hoc tap. Céc hoat dong hoc tap d6 co thé dugc t6 chirc ca & trong va ngoai 16p hoc (6 truong,
& nha va cong dong); can thiét ké bai hoc dién tir trén mang dé huéng dan, hd tro hoat dong hoc cua HS bén ngoai
16p hoc (Bo GD-BT, 2020). Cac ndi ndy phi hop véi cac biéu hién 7. Thiét ké cac hoat dong hoc tap, van dung cac
phuong phap day hoc dic thu trong day hoc mén Tin hoc khi day hoc chu dé gido duc STEM da xac dinh”, “8. Hop
tac Vi cac GV mdn hoc STEM”, “9. Thyc hién cac hoat dong day hoc chu dé gido duc STEM da thiét ké” va “10.
Quan sat bao quét 16p hoc, giao nhiém vu hoc tap cho HS, tao khdng khi hoc tap tich cuc trong 16p” trong khung
ning lyc day hoc STEM dé xuit.

Ngoai ra, Chuong trinh gido duc phd théng 2018 huéng dén hinh thanh, phét trién cho HS 10 ning luc ¢ot 15i
(03 néang luc chung, 07 ning luc dac thu) (B6 GD-DT, 2018). Méc du nang luc STEM chua dugc de cap dén trong
Chuong trinh gido duc phd thong 2018, nhung ban chit cua ning lyc STEM khong phai 1a niang luc khac biét hoan
toan vai cac nang lyc da d& cap. Dé hinh thanh va phat trién dugc ning lyc STEM cho HS, GV can phai nhan thirc
day du vé gido duc STEM, tir d6 ¢6 nhimg diéu chinh phu hop trong day hoc, ngdy cang hoan thién nang luc day
hoc STEM ciia ban than. Diéu nay 1a phit hop vé6i cac biéu hién: “1. Nhan thirc cac vin dé vé giao duc STEM”,
“2. Cép nhat, phan tich cac xu hudng va chinh sach vé gido duc STEM trén thé gioi va Viét Nam, vé vai trd cia mon
Tin hoc trong gido duc STEM”, “12. Ty danh gia va diéu chinh nang luc day hoc STEM trong mén Tin hoc” trong
khung nang luc day hoc STEM.

Phén tich ciia ching t6i da cho thdy, c6 nhiing su phit hop nhat dinh khi dé cap dén ning luc day hoc STEM ciia
SV nganh SPTH trong bdi canh gido duc Viét Nam hién nay. Tir khung ning lyc day hoc STEM di dé xuit, ching
t0i s& mo ta chi tiét cic muc do cc biéu hién dé danh gia nang luc day hoc STEM cho SV nganh SPTH, ddng thoi
xdy dung b cong cu danh gia ning luc day hoc ndy trong nhitng nghién ctru tiép theo.

3. Két luan

Gi4o duc STEM c6 ¥ nghia thiét thyc trong day hoc ndi chung va day hoc mdn Tin hoc néi riéng. Day hoc STEM
s& gitp HS phat trién cac pham chat, nang luc; kham phé tri thirc va van dung tri thirc vao giai quyét cac van dé thuc
tién. Dé hinh thanh va phat trién ning luc STEM cho HS, trudc hét GV can ¢ ning luc day hoc STEM. Bai béo da
tong hop va trinh bay cac hudng tiép can vé ning luc day hoc STEM trén thé gioi va ¢ Viét Nam, qua d6 hé théng
nhiing diém chung va dé xuat khung nang luc day hoc STEM gom 03 niing luc thanh phan: (1) Nhan thic chung vé
gi4o duc STEM; (2) Thiét ké cha dé gido duc STEM trong day hoc Tin hoc; (3) Té chirc day hoc va kiém tra, danh
gié trong day hoc chu dé giao duc STEM mén Tin hoc véi 12 tiéu chi. Nghién ciru d cho thay dwoc sy phil hop cua
khung ning lyc day hoc nay ddi voi Chuong trinh gido duc phd théng 2018 va quy trinh day hoc STEM theo Cong
vin s6 3089/BGDBT-GDTrH cia Bo GD-DT (2020) 1 co s¢ dé chung t6i dé xuét cac bién phap va xay dung cong
cu danh gia phu hop trong viéc phét trién ning luc day hoc STEM cho SV su pham néi chung va SV nganh SPTH
nai riéng & cac trueong dai hoc s pham trén ca nudc.
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