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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. M¢ dau

Gido duc STEM la mot phwong thirc gido duc tap trung vao ca 4 linh virc: Khoa hoc (Science), Cong nghé
(Technology) Ki thuat (Engineering) va Toan hoc (Mathematics). Trong d6. ndi dung hoc tap dugc gan voi thuc
tien, phlrorng phap day hoc theo quan diém day hoc dinh hudng hinh dong. Gido duc STEM vdi vai trd cung cap cc
kién thirc va ki nang can thiét cho nguoi hoc thé ki XXI, dir bdo s& 1a xu hlro‘ng gido duc trong twong lai. Tai Viét
Nam, gi4o duc STEM durgc phét trién manh mé va chinh thitc trién khai trong glao duc trung hoc theo Cong van sd
3089/BGDDT-GDTrH cua Bo GD-DT (2020). Mt trong cac muc tiéu cua gido duc STEM 1a hudng dén trang bi
cho HS nang lwc STEM ngay tir khi hoc tép & trrong pho thong, chuan bi nén tang co ban cho nguoi hoc khi tham
gia vao cac nganh nghe STEM sau nay. Trong do, nang lyc STEM cua HS pho thong la kha nang huy dong tong hop
kién thitc, ki nang vé khoa hoc, cong nghe ki thuat va toan hoc dé giai quyet cac van dé thirc tidn trong timg bdi canh
cu thé, mang _lz_u gla tri cho c4 nhén va cong dong ‘(Nguyen Thanh Nga va cdng sy, 2022). Dé HS ‘co dugc ning lyc
STEM, GV cén c6 nang luc day hoc STEM, cu thé 1a GV can nam ving nhitng kién thitc co ban vé gido duc STEM,
vé thiét ké, to chitc day hoc, cting nhw thee hién cac hoat dong kiém tra, d4nh gi4 trong day hoc theo ch dé gido duc
STEM. Pé lyra chon dirge chu dé gido duc STEM, GV can phan tich cac muc tiéu, mach noi dung cua cac chwong,
phan trong chwong trinh hoc, tir d6 xéc dinh dwoc noi dung gan véi thuce tién, dua ra chu dé gido duc STEM phu hop
va to chirc day hoc cho HS. Tin hoc la mdt ndi dung cua gido duc STEM, cd nhiéu tmg dung vao viéc thiét ké va
trién khai cac hoat dong STEM theo hudng “nhing” truee tiép vao cac hoat dong STEM hodc sit dung né nhw mot
cong cu dé hd tro gido duc STEM (Nguyen et al., 2024). Tir thyre té ndy, vdi vai trd ctia mon Tin hoc trong glao duc
STEM, mdt trong nhing muc tiéu dao tao sinh vién (SV) nganh Sw pham Tin hoc (SPTH) & bac dai hoc can dwoc
quan tém la phat trién nang luc day hoc STEM. Dé phat trién nang lyc day hoc STEM cho SV nganh SPTH, giang
vién can xay dung khung nang lyc day hoc STEM dé gitip SV dinh hudng, c6 dong co hoc tép. tir do chu dong lap
ké hoach hoc tép, fir dénh gla nang Ire day hoc ctia minh. Giang vién ciing c6 thé can ctt vao khung nang luc day
hoc nay d& lra chon nhitng ndi dung, phirong phép day hoc phit hop, tir d6 xay dung cong cu danh gia nang lyc day
hoc STEM cho SV, giip cac em rén luyén ning lwc day hoc STEM mot cach hiéu qua (Thai Hoai Minh, 2018).

Trong bai bao nay, ching t6i dwa ra nhitng quan diém tiép can xay dung khai niém nang lyc day hoc STEM,
khung nang hyc day hoc STEM, tir d6 dé xuat khung nang lwc day hoc STEM ctia SV nganh SPTH:; dong thoi chi rd
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si phu hop cua khung nang lwc day hoc STEM vira dé xuat voi dinh hwdng day hoc STEM cua B GD-DT (2020)
va nhu‘ng yéu cau céan dat vé ning luc theo Chwrong trinh gido dyuc pho thong 2018.

2. Két qua nghién ciru

2.1. Mjt s0 vdn @@ Ii lugn

2.1.1. Gido duc STEM

Gido duc STEM la mot cach tiép can lién nganh trong day hoc, trong d6 ndi dung cac bai hoc dugc dit trong thé
glo’l thue, & do HS duoc ép dung klen thitc va ki ning cua céc linh virc khoa hoc, cong nghe ki thudt va toan hoc vao
céc bdi canh cu thé nham két ndi gifta tredng hoc va cong dong, hlro‘ng dén gidi quyét cac van dé thuc tién
(Pennsyl'u ania Autism Census Project, 2009). Ngoai ra, gido duc STEM con chu trong trang bi cho HS nhing ki
ning mém cua ]ngl’O‘l cong dan trong thé ki XXI nhw tir duy phéan bién va sing tao, ki ning dién dat va thuyét trinh,
ki nang trao d0i va cong tac (Kelley & Knowles, 2016; Kalolo, 2016; Ha Thi Lan Hwong, 2020). C6 ba hinh thirc t0
chitc gido duc STEM & trrdng pho thong: Day hoc cdc mon khoa hoc theo bai hoc STEM; Té chitc hoat dong trai
nghiém STEM; Té chitc hoat dong nghién ctru khoa hoc, ki thuét (Bo GD-DT, 2020).

2.1.2. Khdi niém “ndng lic day hoc STEM”

Theo Baug-Hee & Jinsoo (2016), nang hre day hoc 14 s tich hop kién thite, ki nang, thai do can thiét dé thc
hién thanh cong nhiém vu day hoc. Vi Xuan Hung (2016) xdc dinh, nang luc day hoc gbm: nang lwc thiét ké day
hoc; ning lyc tién hanh day hoc; nang lyc kiém tra, d4nh gia day hoc va ning lwc quan li day hoc. Cin ctt tai lidu
chuan nghé nghiép GV co s& gido duc phd thong ctia Bo GD-DT (2009), chuin dau ra trinh do dai hoc khoi nganh
Sw pham dao tao GV THPT cua B GD-DT (2012), ning lwc day hoc & mot trong cdc tidu chudn can c6 ciia GV
gom 9 tidu chi nhwr sau: (1) Kién thirc, ki nang céc khoa hoc lién mon: (2) Kién thirc, ki ning mén hoc s& day & mro‘ng
pho thong: (3) Nang luc phat trién chwrong trinh mon hoc; (4) Nang lwe van dung phirong phap, phirong tién va hinh
thirc t0 chirc day hoc bd mon: (5) Nang lwc day hoc phin hoa: (6) Nang lwc day hoc tich hop: (7) Nang hrc thuc hién
ké hoach day hoc; (8) Néng luc quan li Iop hoc; (9) Nang 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 1a kha nang sir dung hiéu
qua cac kién thric vé gido duc STEM., la kha nang lira chon. thiét ké cha dé gido duc STEM, t6 chiic day hoc va kiém
tra, danh gia nham hinh thanh va phat trién ning lvc STEM cho HS trong day hoc mon Tin hgc.

2.2. Mt s6 nghién citu vé xdy dung khung ning hec day hoc STEM

Yu va cong su (2012) da trinh bay khung nang luc day hoc STEM cua GV trong day hoc mén Ki thuat 16p 6 gdm
7 nang luc thanh phan do 1a: (1) Kién thirc nén vé ki thuat; (2) Ki ning nghe ki thuat; (3) Kién thirc vé mén Ki thuat;
(4) Hiéu biét ndi dung sw pham ki thuat; (5) Thai do dbi véi ki thuat; (6) Théi do doi voi day hoc ki thudt; (7) Tich
hop ki thuat véi mon hoc khac.

Doi véi khung nang luc day hoc STEM cua GV tai Han Quodc, Song (2017) d dé nghi khung gom 3 ning luc
thanh phan va 21 tiéu chi: - Nang lwc nhan thire, gdm céc tiéu chi: (1) Kha nang lién két gita cac mon hoc khac;
(2) Nhan thire vé khai niém tich ho’p STEM; (3) Sang tao dua trén kién thirc lién nganh; (4) Suy ngh linh hoat virgt
rangoai ranh gu:n cua chu dé: (5) Kién thirc vé cic mon STEM:; (6) Hiéu biét khoa hoc vé thé gi6i thyre va cong nghé;
(7) Nhan ra cac vin dé toan dién va da phrrong; - Ki ning day hoc, gobm cac tiéu chi: (1) Panh gid khac;
(2) Huéng dan st dung cong nghé théng tin; (3 X4y dung chuo‘ng trinh duya trén du 4n; (4) HS 1a trung tdm cua hoat
dong; (5) Quyen tie chu va trach nhiém cua HS; (6) GV dong vai tré nhw mot trg li va hlrorng dan hoc tap: (7) Khuyen
khich s két noi gitra KH-CN; (8) Sir dung klen thirc da hoc trong 16p; - Thai d6, gom cdc tiéu chi: (1) Niém tin va
sur kién nhan v6i thanh tich cua HS: (2) Giao nep va hop tac giita GV: (3) Khong gidi han ranh gidi mon hoc theo cd
nhan; (4) Tu kiém tra va nd luc lién tuc dé cai thién 16p hoc STEM; (5) Vot qua s lo lz'ing vé kién thirc khong quen
thudc cua cac mon hoc khac; (6) Su san sang va tich cuc trong tich hop STEM.

O Viét Nam, Hoang Thi Chién (2019) da & xuat khung nang lrc day hoc STEM cho SV sut pham nganh Hoa
hoc gom 3 nang luc thanh phan va 10 tidu chi: - Nang lrc xay dung chu dé gido duc STEM, gom: (1) Lua chon ndi
dung cu thé ciia chu d&; (2) Lién két giita noi dung va cdc san pham (c6 tinh kha thi trong thurc tién); (3) Phéan tich
mg dung va sir dung cdc san pham trong thire tién; (4) Hinh thinh chu d&; - Nang lic thiét ké va to chitc cac hoat
dong day hoc STEM, gom: (1) Xac dinh muc tiéu cua chu dé: (2) Thiét ké cac hoat dong va nhiém vu hoc tap, phan
cong nhiém vu; (3) Thuc hién cac hoat dong hiéu qua (4) Ung dung cong nghé thong tin; - Néang luc kiém tra va
danh gla trong day hoc STEM, gom: (1) Thiét ké cac cong cu dénh gia kién thitc va ki nang thugc STEM: (2) St
dung cong cu danh gia.
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Thong qua phén tich khung nang luc day hoc STEM trong céc nghlen ctru trén thé gu:n va 0 Viét Nam, chung toi
nhan thay c4c nang hie thanh phan c6 thé duwgc xay dung dura trén céc thanh t6 ciia khéi niém nang lre (kién thirc, ki
ning, thai d0), hodc dya trén trinh tw thyre hién day hoc. Tuy nhién, khung ning lirc cua Song (2017) khong chi tap
trung vao nang luc day hoc STEM ma bao ham ca khung nang lwc danh cho GV day hoc STEM, do d6 khung nang
lue nay gdm kha nhiéu tidu chi, diéu nay c6 thé khién cho nguoi day va ngudi hoc ling ting, kho danh gid, mat nhiéu
thoi gian trong viéc xdy dung cong cu, thu thap va xu li di liu. Khung néng lye 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 xay dung khung ndng lwc day hoc dwa trén tién trinh day hoc STEM, tuy nhién khong thay thé hién thinh
phan nang Iyc nhén thirc, day 1a thanh phan can c6 vi gido duc STEM 1a mot li thuyet méi nén SV can c6 kién thirc
co ban vé li luan day hoc STEM. Khung ning luc cua Nguyén Thi Thuy Trang va cdng st (2020) co 4 nang lee
thanh phan, trong d6 ¢6 2 nang lye thanh phan vi mdi nang lyc thanh phan chi c6 mot tidu chi. Trén co s& cic nghlen
ctru do, ching i lra chon, diéu chinh, phat trién thanh khung ning luc day hoc STEM cta SV nganh SPTH gom
céc nang lwc thanh phan va tiéu chi phit hop véi li thuyét, quy trinh day hoc STEM trong mon Tin hoc.

2.3. Pé xudt khung ning lirc day hoc STEM ciia sinh vién nganh Sw pham Tin hoc

Pé dé xuat khung nang hrc day hoc STEM cuia SV nganh SPTH, ching tdi dva trén cac can cit sau: (1) Chi thi
s6 16/CT-TTg cta Thu uro‘ng Chinh phu (2017); (2) Nghi quyet s6 29-NQ/TW ctia Ban Chap hanh Trung wong
(2013); (3) Nghi quyét s6 88/2014/QH13 cua Qudc hdi (2014) vé& d6i mdi chirong trinh, sach gido khoa gio duc pho
thong; (5) Chwong trinh gido duc pho thong 2018 cua B§ GD-DT (2018a); (6) Chuén d4u ra trinh d6 dai hoc khdi
nganh Sw pham dao tao GV THPT theo B6 GD-DT (2012); (6) Quy dinh vé chudn nghé nghiép cua GV THCS,
THPT cta Bd GD-DT (2009); (7) Thong tw s6 20/2018/TT-BGDDT vé “Ban hanh quy dinh chuin nghé nghiép GV
o' s@ giao duc pho thong™ cua Bo GD-DT (2018b); (8) Chlrcmg trinh gido duc phd thong mon Tin hoc cua Bo GD-BT
(2018c). Dya trén nghién ciru, phan tich cdc tai liéu, xac dinh can cir, chiing t61 da xéy dung khung nang lwc day hoc
STEM ciia SV nganh SPTH gom c4c nang lyrc thanh phan va biéu hién ctia cdc nang hyc thanh phan dirge thé hién
nhu sau (xem bang 1):

Bdng 1. Khung néng lirc day hoc STEM ciia SV nganh SPTH
STT Ning lirc thanh phan Biéu hién
1. Nhén thire céc van dé vé gido duc STEM.

1 duc S{_hEercIchung Ve glao 2. Cap nhat, phan tich cac xu huéng va chinh sach vé gido duc STEM trén thé giéi
; va Viét Nam, vai trd ciia mén Tin hoc trong gido duc STEM.
3. Lira chon chu dé giso duc STEM tir cac phin/chirong trong mén Tin hoc.
4. X4c dinh muc tiéu ciia chi & gido duc STEM d4 lwa chon.
Thiét ké chi d& gido duc 5. Xac dinh cac van dé can giai quyét trong chu dé gido duc STEM d4 lga chon.

’ STEM trong day hoc mén 6. Xn,éc ginhkcéc ndi dung rc.u,in Tin hoc va cac moén hoc khéc cén st dung dé giai
Tin hoc quyét ".«'an,de trong chu dé gido duc STEM.
j 7. Thiét ké cac hoat ddng hoc tép, van dung cac phuong phéap day hoc dac thu trong
day hoc mén Tin hoc véi céc chii dé gido duc STEM da xéc dinh.
8. Hop tac v&i cac GV khéc trong day hoc STEM.
9. Thirc hién cac hoat dong day hoc chi dé gido duc STEM da thiét ké.
Tb chire day hoc va kiém 10. Quan sat bao quat 16p hoce, giao nhiém vu hoc tip cho HS, tao khong khi hoc tip
tra, danh gia trong day hoc tich cue trong 16p.
chii dé gido duc STEM mon | 11. Thiét ké va st dung cac cong cu danh gia HS thong qua chu dé gio duc STEM
Tin hoe trong day hoc mén Tin hoc.
12. Ty danh gia va didu chinh nang hre day hoc STEM trong day hoc mén Tin hoc.
2.4. Nghién ciru vé sie phit hop ciia khung ning lic day hoc STEM di dé xudt trong bdi canh gido duc Vigt Nam
hién nay
Tai Viét Nam, theo Cong van s6 3089/BGDDT-GDTrH ciia Bo GD-BT (2020), quy trinh xdy dung bai hoc
STEM duoc hwdng dan thire hién theo 4 bude: (1) Lua chon ndi dung day hoc; (2) Xac dinh van dé can giai quyét;
(3) Xay dung tiéu chi ctia san pham/giai phap giai quyét van dé; (4) Thiét ké tién trinh t6 chitc hoat dong day hoc.
Nham phén tich st phu hop cua khung nang luc day hoc STEM trong bdi canh doi méi gido duc ¢ Viet Nam
hién nay, chung to6i tién hanh S0 sanh va két hop cling quy trinh xdy dung bai hoc STEM gom 4 budc cua Bo
GD-DT (2020), cac yéu cau can dat vé nang Ire theo Chwong trinh gido duc pho thong 2018, tir d6 xac dinh moi
burdc tao diéu kién thuan loi cho viéc phat trién céc biéu hién ctia khung nang hic day hoc STEM d4 dé xuat. Cu thé:
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- Burge I: Lwa chon ndi dung day hoc. Can ci vao ndi dung kién thrc trong chwong trinh mén hoc va cac hién
fugng, qua trinh gan v6i céc kién thirc d6 trong tr nhién, x4 hdi; quy trinh hodc thiét bj cong nghg g dung kién
thirc d6 trong thyre tién de Ira chon ndi dung cua bai hoc (B GD-DT. 2020). Déi chiéu su fuong dong thi ndi dung
& budc nay phit hop véi biéu bién “3. Lira chon chi dé gido duc STEM tir cac phan/chirong trong mén Tin hoc”
trong khung nang lye day hoc STEM ¢ trén.

- Burée 2: Xac dinh van dé can giai quyét. Xac dinh van dé can giai quyet dé giao cho HS thure hién sao cho
khi giai quyét van dé do, cac em phai hoc durge nhitng kién thire, ki na.ng can thiét trong chwrong trinh mon hoc da
durge Iy chon hodc van dung nhimg kién thirc, ki ning da biét dé xay dung bai hoc (Bd GD-BT, 2020). Céc ndi
dung nay co si tuong ing phu horp Vi biéu hién “4. X4c dinh muc tiéu cta chu dé glao duc STEM d4 lya chon”,
“5, Xéc dinh cac van dé can giai quyet trong chi dé glao duc STEM da lwa chon” va “6. Xdc dinh cic ndi dung
mén Tin hoc va cac mon hoc khéc can st dung dé giai quyét van dé trong chu dé gido duc STEM” trong khung
ning lyc day hoc STEM.

- Burée 3: Xay dung tiéu chi cua san phamf' giai phap giai quyét van de. Xac dinh 16 tiéu chi cua giai phap/san
pham 1am can ctt quan trong dé dé xuét gia thuyet khoa hoc/giai phap giai quyet van dé/thiét ké mau san pham (Bo
GD-DT, 2020). Noi dung nay c6 sw tiwong dong véi biéu hién “11. Thiét ké va st dung c4c cong cu danh gia HS qua
chu dé gido duc STEM trong day hoc Tin hoc” trong khung ning e day hoc STEM.

- Birée 4: Thiét ké tién trinh t6 chitc hoat dong day hoc. Tién trinh t6 chitc hoat dong day hoc dugc thiét ké theo
cac phwong phap va ki thudt day hoc tich cwre v6i cac hoat dong bao ham cac budc cua quy trinh ki thuat. Madi hoat
dong hoc dwoc thiét ké rd rang vé muc dich, ndi dung, du kién san pham hoc t4p ma HS phai hoan thanh va cich
thitc to chirc hoat dong hoc tép. Cac hoat dong hoc tap d6 co thé durgc t6 chitc ca & trong va ngoai 16p hoc (& tnrcmg,
& nha va cong dong); can thiét ké bai hoc dién tir trén mang dé hwéng dan, hd trg hoat dong hoc ctia HS bén ngoal
16p hoc (B GD-DT, 2020). Cac ndi nay phu horp véi cac biéu hién “7. Thiét ké cac hoat dong hoc tap, van dung cac
phuong phap day hoc dac thil trong day hoc mén Tin hoc khi day hoc chu dé glao duc STEM d4 xac dinh”, “8. Hop
tac v&i cic GV mdn hoc STEM™, “9. Thure hién céc hoat dong day hoc chu dé gido duc STEM di thiét ké” va «10.
Quan st bao quat 16p hoc, giao nhiém vu hoc tap cho HS, tao khong khi hoc tap tich cuc trong 16p™ trong khung
nang lyc day hoc STEM @8 xuat.

Ngoai ra, Chwong trinh gido duc phd thong 2018 hudng dén hinh thanh, phat trién cho HS 10 ning lhyc cot 16
(03 néng lyc chung, 07 nang lyc dac thu) (B GD-PT, 2018). Mac du ndng lwc STEM chwra dwoc dé cép dén trong
Chwong trinh gido duc phd th{’)ng 2018, nhung ban chat cua ning lvc STEM khong phai 14 ning lyc khic biét hoan
toan vdi cac nang luc da d& cap. D& hinh thanh va phét trién dugc nang lwc STEM cho HS, GV can phai nhan thitc
day du vé gido duc STEM., tir d6 co nhimg diéu chinh phu hop trong day hoc, ngay cang hoan thién nang lyc day
hoc STEM ciia ban than. Diéu nay la phu hop v6i cac biéu hién: “1. Nhan thirc céc van dé vé glao duc STEM”,
2. Cép nhat, phén tich cac xu hudng va chinh sach vé gidao duc STEM trén thé gidi va Viét Nam, vé vai trd cua mon
Tin hoc trong gido duc STEM”, “12. Ty danh gia va diéu chinh ning lyc day hoc STEM trong moén Tin hoc™ trong
khung nang luc day hoc STEM.

Phan tich ciia chiing i d cho thay, c6 nhitng sw phit hop nhat dinh khi dé cap dén nang hre day hoc STEM ctia
SV nganh SPTH trong bbi canh gido duc Viét Nam hién nay. Tir khung ndng luc day hoc STEM da dé xuét, ching
t6i sé mo ta chi tiét cic mutc do cac biéu hién dé danh gid ning lyc day hoc STEM cho SV nganh SPTH, df)ng thoi
xay dung bd cong cu d4nh gid nang e day hoc nay trong nhimg nghién ctru tiép theo.
3.Két luan

Gido duc STEM c6 y nghia thiét thure trong day hoc néi chung va day hoc mén Tin hoc néi neng Day hoc STEM
sé gitip HS phat trién cac pham chat, nang lrc; khém pha tri thirc va van dung tri thire vao giai quyét cac van dé thue
tién. Dé hinh thanh va phat trién nang lyc STEM cho HS, trwde hét GV can c6 nang lyc day hoc STEM. Bai béo da
tong hop va trinh bay cac hudng tiép can vé nang hre day hoc STEM trén thé gidi va & Viét Nam, qua d6 hé thong
nhlmg diém chung va dé xuat khung nang Iirc day hoc STEM gom 03 nang lyc thanh phan: (1) Nhan thitc chung vé
glao duc STEM; (2) Thiét ké chu dé gido duc STEM trong day hoc Tin hoc; (3) To chirc day hoc va kiém tra, danh
gia trong day hoc chu dé glao duc STEM mo6n Tin hoc véi 12 tiéu chi. Nghién ctru di cho thay dwoc sw phi hop cua
khung nang lyc day hoc nay dbi véi Chrong trinh gido duc phd thong 2018 va quy trinh day hoc STEM theo Cong
vin s6 3089/BGDDT-GDTrH ciia BO GD-PT (2020) I co s& dé chiing t6i dé xuét c4c bién phép va xdy dung cong
cu danh gia pht hgp trong viéc phat trién nang lyc day hoc STEM cho SV st pham noi chung va SV nganh SPTH
noi riéng & cac trrong dai hoc sw pham trén ca nudc.
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