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ABSTRACT

One of the basic goals of STEM education in general education is to develop
STEM competencies for students. Accordingly, the student's STEM
competency framework serves as the foundation to build assessment tools and
guide teachers' STEM teaching goals. This study reviews a number of studies
on the STEM competency framework in the world, thereby proposing the
STEM competency framework of high school students in Vietnam, including
05 components (including: information collection, information management
and usage, solution implementation, technical safety, community sharing)

and 15 behavioral indicators. Set in the context of the implementation of
STEM education in Vietnam, the structure of the STEM competency
framework is also consistent with the STEM teaching process, meeting the
requirements of general and specific competencies in the Education Program.
This will be the basis for educators to develop tools to assess STEM
competencies of high school students and policies on STEM teaching in
Vietnam.

1. Mé dau

Cing v&i xu huong trién khai gido duc STEM trén thé giéi, nang lyc STEM dong vai tro quan trong, glup nguon
nhan Iyc tiép can thanh cong véi cac phuong phép, g dung thue tién, gop phan thlc day su phat trién ciia mdi qudc
gla (Bybee, 2010) Chinh phii Anh d4 ban hanh ké hoach ting truéng ciing véi dich vu nang cao ki nang hoc tap
nham phat trién nang luc STEM cho nguoi hoc, huong dén do tao lyc lugng lao dong chit lugng cao, c6 kha ning
canh tranh toan cau (HM Treasury, 2010). Trong chién lugc 05 nam gido duc STEM ctia Chinh phu lién bang Hoa
Ky, nang lyc STEM di duoc chi 15 1a muc tiéu trau doi cho cong dan dé chuan bi luc Iwong lao dong STEM trong
tuong lai (Executive Office of the President, 2018). Tai Uc, vai tro ctia niang lyc STEM ddi voi ngudn nhan lyc duoc
khang dinh thong qua nghlen ctru cua to chire Office of the Chlef Scientist (2016). Theo do, t6 chire NCVER di dua
ra cai nhm tong quan vé ning lyc STEM nhim d& xudt mot sb dinh hudng phéan tlch va phat trién chinh sach gido
duc, tur van nghé nghiép (Siekmann & Korbel, 2016). La mot trong nhitng nudc trién khai gido duc STEM manh mé
& chau A, Trung Quéc cling xac dinh myc tiéu cta gido duc STEM hudng dén dao tao thé hé cong dan c6 nang lyc
STEM (National Institute of Education Sciences, 2017).

Muc dich cua gido duc STEM la huéng dén trang bi cho ngudi hoc ning lyc STEM ngay tir khi hoc tap ¢ truong
phd thong, chuén bi nén tang co ban cho nguoi hoc khi tham gia vao cac nganh nghé STEM sau nay. Vi vay, viéc
xay dung khung ning luc STEM cho HS 14 rét can thiét. Dya véo khung nang luc STEM, céc quoc gia co the xay
dung chuong trinh day hoc STEM theo mét dinh huéng 16 rang, théng nhat. Bong thoi, burc tranh toan dién Ve gido
duc STEM dugc phan anh tir cAu triic khung nang lyc STEM ciing gop phan lam nén tang xay dung, phét trién cong
cu danh gia nang luc STEM (Arikan et al., 2020). Hién nay, khung nang lyc STEM cta HS dugce cac nha gido duc
nghién ctru va phat trién da dang theo nhleu huéng tiép can khac nhau. Bén canh do, mirc do 4p dung khung nang
Iyc STEM con phy thude vao mirc do trién khai gido duc STEM ciia timg quéc gia, timg dia phwong nhim dam bao
sur phtt hop trong bdi canh cu thé.

Tai Viét Nam, gido duc STEM dugc phat trién manh mé va chinh thirc trién khai trong giao duc trung hoc theo
Cong van s6 3089 ctia Bo GD-DT (2020). Theo do, cac nha giao duc da dinh hudng 16 trinh, xac dinh myc tiéu cho
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gido duc STEM. Cu thé, cac nghién ctru ciia Nguyén Thanh Hai (2019), Nguy@én Vin Bién va cong su (2019) di dé
cap dén khai niém nang lyc STEM nhu mdt muc tiéu can phat trién cua giao duc STEM. Do vy, dé thuc hién hiéu
qua muc tiéu phat trién nang lyc STEM, Viét Nam can xay dung khung ning luc STEM phu hop véi mirc d9 trién
khai gido duc STEM.

Bai bao tong hop va dura ra nhiing quan diém tiép can vé khai niém ning luc STEM, khung ning luc STEM ciia
HS phd thong trén thé gioi, tir 46 dé xuat khung nang luc STEM ciia HS pho thong tai Viét Nam; dong thoi chi rd
su phu hop cua khung nang luc STEM vira dé xuat véi tién trinh day hoc STEM cta B GD-DT (2020), nhiing yéu
cau can dat vé ning luc theo Chuong trinh gido duc phd thong 2018.

2. Két qué nghién ciru
2.1. Khdi niém “nang lyc STEM”

Trong boi canh toan ciu, ning lyc STEM dugc danh gia 13 ning luc cua thé ki XXI (Jang, 2016). Khi lam viéc
trong cac linh vue STEM, nguoi ki su phai thuong xuyén dbi mdt v6i nhiing van d& phat sinh trong quy trinh san
xuat. Didu nay doi hoi ho can xéc dinh dugc nguyén nhan gy ra van dé, tién hanh thiét ké giai phap, tim giai phap
thay thé ddi voi timg tinh huong cu thé. Ning luc STEM cua nguoi ki su thé hién théng qua kha nang tu duy ki thuat,
lap luan logic, ché tao san phdm cung g cho thi truong (Lucas et al., 2014). Trong linh vuc nghién ciru, cac nha
khoa hoc d tién hanh diéu tra khoa hoc, kham pha va tim kiém 10i giai thlch cho cac hién tuong trong tu nhién. Nang
Iyc STEM ciia cac nha khoa hoc duoc thé hién qua kha ning quan sat hién trong, hinh thanh gia thuyét, diéu tra va
thir nghiém gia thuyét, danh gia muc do khach quan cua gia thuyet (Boon, 2019). Nang Iuvc STEM cua nha toan hoc
thé hién qua tu duy toan hoc, phan tich kién thire va nguyén tac toan hoc, phan tich dit lidu thuc nghiém, 1ap trinh
thuat toan, sir dung cac quy trinh toan hoc dé tiép can van dé toan hoc (Wing, 2006).

Trong pham V1 gido duc pho thong, nang luc STEM cia HS duoc cac nha gido dyc trén thé giéi nghién ctru dua
trén nhimg yéu ciu co ban vé ning luc ciia ngudn nhan lyc STEM. Theo Carnevale va cong su (2011): Nang luc
STEM ctia HS 1a kha nang két hop gitra kién thire, ki ning va thai dd STEM c6 hiéu qua & nhiing tinh hudng nht
dinh dé thyc hién thanh cong mot nhiém vu hoc tap hay giai quyét cic van dé. Nang lyc STEM khong phai 1a giéi
han cua cac kién thuc, ki nang, thai d9 roi rac, biét 1ap voi nhau ma 1a nhén manh kha nang huy dong, van dung két
hop cac kién thure, ki ndng, thai 6 cia mén hoc STEM khi thyc hién thanh cong giai phap giai quyét van dé. Theo
Boon (2019), niing luc STEM cua HS 14 kha ning ap dung kién thire, ki ndng, thai d6 mot cach thich hop vao hoat
dong hoc tap hodc xur i cac vén dé cua cudc séng lién quan dén linh vuc STEM. Yéu t6 kién thirc, ki nang, thai d§
lién quan dén linh vire STEM két hop va lién két véi nhau nham hd trg HS trong qua trinh tu duy, hoc tap hiéu qua.
Khi dugc bdi dudng va phat trién ning luc STEM, HS s& hinh thanh kha ning giai quyét van dé va thich nghi véi su
bién d6i nhanh chong clia xa hoi.

Tur cac nghién ctru trén, theo ching 01, nang luc STEM cua HS pho thong la kha nang huy dong tong hop kién
thirc, ki nang vé khoa hoc, cong nghé, ki thudt va toan hoc dé giai quyét cac van d& thyc tién trong timg bdi canh cu
thé, mang lai gia tri cho ca nhan va cong dong.

2.2. Mt s6 huong xiy dung khung néing luc STEM trén thé gidi

Khung ning luc STEM cua HS duoc tiép can theo hai quan diém chinh: nang luc tir cac linh vyuc STEM va niing
Iuc phitc hop. Theo quan diém tir cac linh vuc STEM, nang luc STEM duoc cau thanh, téng hoa tlr cac nang lyc:
khoa hoc, cong nghé, ki thudt va toan hoc. Ning lyc khoa hoc 14 kha ning sir dung kién thirc khoa hoc (Vat li, Hoa
hoc, Sinh hoc, Khoa hoc trai dat va vil tru) va cac quy trinh nghién ciru khoa hoc (stre khoe, trai dat moi truong,
cong ngh¢). Nang luc cong nghé thé hién thong qua kha nang sir dung, danh gia, hiéu céc nguyén tic cong nghé dé
phat tnen cac giai phap nham dat dugc muyc tiéu. Nang lyc Ki thuét nhén manh dén kha ning 4p dung sang tao cc
nguyén tic khoa hoc va toan hoc vao muc dich thyc t& nhu: hé thong san xuat, thiét ké ki thuat, quy trinh ché tao.
Ning luc todn hoc dé cap dén kha nang tu duy toan hoc, 1ap luan va giai phuong trinh, biéu dién toan hoc, danh gia
vai trd clia toan hoc dbi véi cudc séng (Ardianto et al., 2018).

Theo quan diém ning lyc phttc hop, ning luc STEM dugc t6 hop tir cac chi sb hanh vi ciia ning e dic tha mén
hoc STEM va nang lyc cbt 161. Boi I8, mot s0 nha gido duc xem xét nang lyc STEM trong qud trinh HS giai quyét
van dé STEM. Van d& STEM la mot van dé thuc tién phirc tap. Vi vy, HS khong thé giai quyet van dé STEM tron
ven khi chi s¢ hitu nang Iyc tir cac mon hoc STEM ma con can c6 sy phdi hop voi ning luc cbt 16i. Khac véi quan
diém nang lyc tr cac linh vuc STEM, theo quan diém nang lyc phuc hop, nang luvc STEM duogc tlep can nhu mot
ning luc phirc hop - kha ning sir dung phéi hop cac ning lyc chinh ctia ban than dé giai quyét van dé, t6i uu hoa
hanh vi hoc tép.
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Boon (2019) da dé xuat khung ning luc STEM, gom 03 nang lyc thanh to (1) Thu thap thong tin; (2) Sip xép
va quan li di liéu; (3) Thao tac ki thut. Nghién ctru di tién hanh xéc dinh, sap xép cac chi s hanh vi chung tir mén
hoc lién quan dén STEM va cac mén hoc khong lién quan dén STEM (nghé thuat, ngon ngi,...) nham xay dung
khung néang lyc STEM ctia HS.

Bybee (2010) dé xuit khung ning lyc STEM bao gdm cac ning luc thanh t6: (1) Xac dinh céc van dé STEM;
(2) Giai thich cac van dé theo quan diém STEM; (3) Sir dung thong tin STEM. Trong d6, xac dinh van dé STEM la
kha nang HS nhén biét, mo ta van dé theo quan diém STEM, x4c dinh tir khoa dé tim kiém thong tin, nhan biét cac
khai niém quan trong tr mén hoc STEM. Sau khi da xac dinh duoc vén d&, HS ap dung kién thue vé STEM trong
cac tinh huéng nhét dinh; mé ta, gidi thich, du doan su thay ddi cua cac hién tuong. Nang lyc thanh t6 sir dung thong
tin STEM duoc biéu hién théng qua kha nang dién dat thong tin, truyén dat két qua; xac dinh gia thuyét, bang ching,
li Iuén; phan anh nhiing tdc dong cua xa hoi dén su phat trién STEM. Tur do, nang lyc STEM dugc thé hién thong
qua qué trinh HS giai quyét van d&. Diéu nay doi hoi GV can dura ra cac tinh hudng, van dé cu thé vao bai hoc nhim
tao diéu kién cho HS vén dung nang lyc dac thu STEM dé tim hiéu va giai quyét vén dé.

2.3. Pé xudit khung néng liwc STEM cho hoc sinh phé thong tai Vigt Nam

Trong bai bao nay, chung t6i tiép can khung ning lvc STEM cua HS theo quan diém ning luc phirc hop. Su
twong dong giita cac khung ning lwc STEM trén thé gidi theo quan diém ning lyc phirc hop dugc thé hién théng qua
diém giao nhau ¢ 05 biéu hién sau: Thu thap thong tin, Xt 1i va st dung thong tin, Thyc hién gidi phap, An toan ki
thudt, Chia sé cOng df")ng.

Tur sy twong dong vé ndi ham & trén, ching toi d& xuat khung ning lyc STEM ciia HS Viét Nam gom 05 nang
luc thanh 5 va 15 biéu hién (xem so do 1); dé)ng thoi, phan tich trng nang lyc thanh t6 nham lam o khai niém,
ngudn gdc va vai trd cia cac nang luc thanh t nay. Cu thé:
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Sordo 1. Khung ndng hec STEM cuia HS (nguon: tac gid)

- Nang lc thanh t6 1: Thu thp théng tin. Thu thap thong tin la kha nang HS tim kiém, ghi nhan va chon ngudn
luu trir thong tin. Ngay nay, thong tin duoc cép nhat lién tuc mdi ngay, viéc thu thap thong tin gitp HS tiép can voi
nhimg nguon thong tin mdi, phuc vu qua trinh hoc tép. Nang Iyc thanh 6 thu thap thong tin duoc biéu hién thong
qua mot s hanh vi: (TT1) Xac dinh van dé; (TT2) Dinh vi thong tin; (TT3) Thu thap thong tin. Xéc dinh van dé 1a
dong Iyc thuc ddy sy td mo, himg tha trong qua trinh hoc tép, dinh hudng muc tiéu thu thép thong tin. Tiép dén, HS
tim kiém thong tin tir nhiéu nguon khac nhau (sach giao khoa, tai lidu, Internet,...) nhim tich liiy nhimg kién thirc
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lién quan dén van dé. Vi sy hd trg ciia cong nghé thong tin s& gitip HS truy cap thong tin nhanh chong, véi ngudn
thong tin da dang, qua trinh tim kiém dat hiéu qua cao.

- Nang hec thanh 16 2: Xit li va sik dung théng tin. Thanh t nang luc xtr li va sir dung thong tin duoc tiép can dua
theo nguyén tac kham pha ctia nha khoa hoc. Theo d6, thanh td nang lyc nay dugc hiéu 1a kha nang chon loc, phan
tich, 4p dung thong tin nhim dé xudt giai phap cho van d&. Céc chi sé hanh vi dic trung bao gdm: (XS1) Panh gia
thong tin; (XS2) Quan li dit liéu; (XS3) Phan tich thong tin. Tir cac thong tin da thu thap, HS tién hanh danh gia
thong tin theo cac tiéu chi: mirc d9 tin cdy, tinh madi, mitc o van dung cua thdng tin. Sau khi thong tin dd dugce danh
gia va chon loc, HS sip xép thanh hé thong logic, phan tich mdi lién hé giita cac ndi dung, tim hiéu kién thuc trong
tam. Thong tin d4 qua xir 1i 1a co s& khoa hoc cho HS giai thich nguyén nhén ciia vin d& nham d& xudt mot s6 giai
phép giai quyét van dé hiéu qua.

- Néng hec thanh t6 3: Thue hién gidi phdp. Thuc hién giai phap 1a kha nang thiét ké, thur nghiém, diéu chinh san
phém. Thanh t6 ndy co vai trd quan trong nham thuc hién hoa giai phap giai quyét van dé. Biéu hién dic trung cua
thanh t thuc hién giai phap bao gom: (THI) Lap ké hoach thyc hién; (TH2) Thyc hién giai phap; (TH3) Cai tién
giai phap. Xay dung ké hoach chi tiét, giup qué trinh thyc hién giai phap han ché nhiing rui ro. Dya trén ké hoach da
xay dung, tién hanh thiét k& san phdm, danh gi4 va diéu chinh lai san phdm. Dé danh gia duoc san phdm, HS can
phan tich nhitng thuan lgi, kho khan trong qua trinh thye hién, so sanh sy khac biét gitra li thuyét va thue té. Sau do,
HS tién hanh sira chita va cai thién nhiing diém chua phu hop cta san pham.

- Néing lwec thanh 16 4: An toan ki thugt. An toan ki thuat 13 ki nang thao tac, str dung cac vat lidu, thiét b, dung
cu ki thuat dam bao an toan khi thi cong. HS can thao tic dung ki thuat, tuan thu cac ti€u chi an toan khi st dung
thiét bi, bao quan dung cy, tranh hu hong, chay nd. Nang lyc thanh t6 an toan ki thuét dugc thé hién thdng qua hanh
vi sau: (AT1) Bam bao an toan ki thuét; (AT2) Thao tac ki thuat; (AT3) Bao quan thiét b, dung cu ki thuat.

- Néing lyc thanh t6 5: Chia sé cong dong. Chia sé cong dong 1a truyén dat suy nghi, y kién, thong diép, y tuong
giua cac c4 nhan. Nang Iyc thanh t6 chia sé thong tin gitip HS hiéu rd gia tri ctia viée hoc tap khong chi 1a thu nhan
kién thirc ma con gitip ich cho cong ddng. HS c6 co hoi chia sé qua trinh thuc hién va két qua hoc tap dén moi nguoi,
dac biét dbi véi nhitng ai cn sy giup d5. Dé viée chia sé thong tin lan toa dén nhidu nguoi, HS can xéc dinh duoc
muc dich, ndi dung, hinh thirc chia sé pht hop; ghi nhan sur gop ¥ va thuc hién phan bién bao vé quan diém bang cac
lap luan khoa hoc. Biéu hién ndi bt ciia ning luc thanh t6 chia sé cong dong gdm: (CS1) Lua chon hinh thirc chia
s¢; (CS2) Trinh bay két qua; (CS3) Phan bién.

2.4. Nghién cvru vé sw phii hop ciia khung nang lyc STEM da dé xuit trong béi cinh gido dyc Viét Nam hién nay

Chuong trinh gido duc pho thong 2018 huéng dén hinh thanh, phét trién cho HS 10 ning lyc cbt 16i (03 nang luc
chung, 07 néng lyc déc thu) (B GD-DT, 2018). Mac du nang lyc STEM chua dugc deé cap dén trong Chuong trinh
phd thong 2018, nhung ban chit cua nang luc STEM khong phal la nang hrc khac bi¢t hoan toan véi cac nang luc
da dé cap. O ning luc STEM, cac chi s§ hanh vi ¢6 sy trong dong véi mot sb chi sb hanh vi cta cac ning lyc thanh
t6 dac trung cua 3 nang lyc chung va 4 nang lyc dac thu lién quan dén STEM (néng luc khoa hoc ty nhién, nang lyc
cong nghé, nang luc tin hoc, nang lyc toan hoc). Sy twong déng nay phu thudc vao cach thirc trién khai trong bai hoc
STEM hoic chii @& STEM.

Tai Viét Nam, cach thtrc trién khai bai hoc STEM duge khuyén khich thyuc hién dya trén tién trinh 05 hoat dong
theo quy trinh thiét ké ki thuat ctia (Bo GD- DT, 2020). Theo do, cau trac bai hoc STEM ¢ thé dugc chia thanh 05
hoat dong chinh sau: - Hoat dong 1: Xéc dinh van dé hodc yéu cau ché tao mot san pham {ng dung gin vai ndi dung
bai hoc, véi cdc tiéu chi cu thé; - Hoat dong 2: ‘Nghién ctru kién thtrc nén (bao gdm kién thire trong bai hoc can st
dung dé giai quyét vin dé hodc ché tao san pham theo yéu cau) va dé xut cac giai phap thiét ké, dap tmg cac tiéu
chi da néu; - Hoat dong 3: Trinh bay va thao luan phuong an thiét ké, sir dung kién thirc nén & giai thich, ching
minh va lya chon, hoan thién phuong 4n t6t nhét (trong trudng hop ¢6 nhidu phuong 4n); - Hoat dong 4: Ché tao san
phrflm theo phuong an thiét ké da duoc lua chon; thur nghiém va danh gia trong qua trinh ché tao; - Hoat dong 5: Trinh
bay va thao luan vé san phém d3 ché tao, diéu chinh, hoan thién thiét ké ban dau. Nham phan tich sy phu hop cua
khung ning lyc STEM trong bdi canh gido duc Viét Nam, chung t6i tién hanh so sanh va két hop ciing 05 hoat dong
clia tién trinh day hoc STEM cua Bo GD-DT (2020), cac yéu cau can dat vé nang lyc theo Chuong trinh gido duc
phd thong 2018. Qua do, xéc dinh mdi hoat dong tao diéu kién thuan lgi cho viéc phat trién chi s6 hanh vi clia ning
lyc STEM. Cu thé:

- Chi 56 hanh vi & hoat dgng 1: Bai hoc STEM (hay chi dé STEM) luon mé du bang céc van dé cap thiét trong
thyc tién, v6i mong mudn giai quyét duge van dé do. Vi véy, chi sb hanh vi trude tién 1a xac dinh van dé can tim
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kiém thong tin nham nghién ctru chuyén sau hon. Chi s6 hanh vi nay c6 diém twong dong cing chi so hanh vi cia
nang lyc thanh t6 phat hién va 1am rd van dé. Sau d6, HS dinh vi thong tin thong qua viéc Iya chon ngudn huu trit va
thuc hién thu thap thong tin. HS ¢ nang lyc img dung cdng nghé thong tin va truyén thong trong qua trinh hoc va tir
hoc 14 mot loi thé dé qua trinh nay dién ra hiéu qua. Song, viéc thu thap thong tin ciing doi hoi & HS sy tich cyc, chi
dong tu hoc, tur hoan thién kha cao.

- Chi s6 hanh vi ¢ hoat dgng 2: Sé hitu luong thong tin nhat dinh, dé str dung nghién ctru kién thirc nén hiéu
qua, HS can quan Ii dit liéu. Mot lan nita, ning lyc img dung cong nghé thong tin va truyén thong trong hoc va tu
hoc giup HS c6 kha nang chon lgc, phan loai thong tin. Tiép ndi su tich cuc trong qua trinh ty hoc, tu hoan thién, HS
chi dong danh gia thong tin v6i muc dich dam bao ngudn thong tin dang tin cdy, phuc vu cho viée phén tich thong
tin. Thong tin dwoc phan tich s& 1 tién dé cho HS d& xuat mot s giai phap giai quyét van dé da dat ra. Vi vay, diéu
ndy con can & HS kha ning giai quyét van dé toan hoc, kha ning nhan thirc khoa hoc tw nhién va kha ning dé xuét,
lyra chon gidi phap.

- Chi s6 hanh vi ¢ hogt djng 3: Chi s6 hanh vi lap ké hoach thyc hién giai phap cia HS duogc thé hién 15 nét &
hoat dong 3, sau khi HS lya chon g1a1 phép giai quyét van dé t6i uu. Trong d6, HS dam bao thiét ké duoc ban v& ki
thuat, xac dinh vat liéu, dung cu can ¢6, minh hoa céc budc thyc hién giai phap va phan cong nhan sy. Biéu hién nay
hoan toan tuong thich véi chi s hanh vi thudc ning luc giao tiép cong nghé va tim hiéu ty nhién.

- Chi s0 hanh vi ¢ hoat dpng 4: Khi thuc hién giai phap, HS can c6 kha nang thiét ké ki thudt va van dung kién
thire, ki nang da hoc. Song, trong qua trinh ché tao san pham, HS con ¢6 nhitng hanh vi thudc nang lyc thanh t6 thuc
hanh ki thudt v&i biéu hién dam béo an toan ki thuat, thao tac ki thuat, bao quén thiét bi, dung cu ki thuat trong img
v6i kha ning sir dung cong nghé. Sau khi ché tao, HS thir nghiém nhidm diéu chinh, cai tién giai phap, tir 6 hinh
thanh ning luc va trién khai ¥ tuéng méi.

- Chi 56 hanh vi 6 hoat dpng 5: V6i két qua giai quyét van dé dat dugc, HS thyc hién chia sé cong dong biéu
hién thong qua hanh vi Iya chon hinh thirc chia s¢, trinh bay két qua. Biéu hién nay lién tuong dén kha nang HS xéc
dinh muyc dich, ndi dung, phuong tién va thai d6 giao tiép, ciing nhur biéu hién cia ning Iyc giai quyét van dé voi su
hé tro ciia cong nghé thong tin va truyén thong. Song, viéc trinh bay két qua ciing yéu cau HS kha ning giao tiép
toan hoc. Mat khac, thong tin khong duoc chia sé mot chiéu ma HS s& phan bién, thé hién kha nang tu duy doc lap
cta HS.

Phan tich ctia chiing t6i d cho thay c6 nhiing sy phii hop nhat dinh khi dé cap dén nang lyc STEM trong bbi canh
gido duc tai Viét Nam. Véi khung nang lyc STEM ciia HS & 1a tién dé xay dung cong cu danh gia két qua hoc tap cla
HS theo dinh hudng gido duc STEM, xay dung ké hoach day hoc STEM mét cach théng nhét, ma van dam bao nhitng
yéu cdu can dat vé ning lyc ciia Chuong trinh gido duc phd thong 2018. Dong thoi, phén tich trén ciing cho thy, ning
luc STEM cua HS ¢6 co hoi thé hién 1o nét trong tién trinh day hoc STEM theo quy trinh thiét ké ki thuat.

3. Két luan

Toém lai, bang phuong phéap khao ciru tai lidu, bai bao di tong hop va trinh bay dugc cac hudng tiép can vé
ning lyc STEM trén thé gi6i, qua do hé théng nhiing diém chung va dé xut khung niang luc STEM gom 05 thanh
td: (1) Thu thap thong tin; (2) Xt i va st dung thong tin; (3) Thyc hién giai phap; (4) An toan ki thuat; (5) Chia
sé cong dong. Doi sanh khung ning lyc STEM véi khung ning luc chung va ning luc dic thu ciia mén hoc lién
quan dén STEM (Khoa hoc ty nhién, Cong nghé, Tin hoc, Toan hoc), nghién ctru da cho théy dugc sy phu hop
ctia khung ning luyc nay déi voi Chuong trinh gido duc phd thong 2018 va tién trinh day hoc STEM theo Cong
van 3089 ciia B§ GD-DT (2020). Trong nhitng hudng nghien ctru tiép theo, chiing t6i s& ap dung quy trinh chuan
hoa cong cu do ludng cua Boateng va cong su (2018) dé xdy dung khung nang luc STEM cua HS trung hoc & mot
s6 dia phuong tiéu biéu ¢ Viét Nam. Quy trinh nghién cttu s€ bao gdm thuc hién phuong phap Delphi, khao sat
HS, phan tich thong ké toan hoc dé chuin hoa cac cong cu danh gia nang lyc, dam bao do gia tri, do tin cy cua
thang do va su phu hop véi thuc tién.
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