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Abstract: In the first half of the 21st century, STEM/STEAM has become a popular educational method
for teachers and educators not only in the United States but also around the world. We have known
the importance of science, engineering and mathematics since the Renaissance period. However, as the
world has become more complex and more technology-based, the importance of science, technology,
engineering and mathematics has increased more than ever before, making them appear in policy and
curriculum all over the world. This article mainly discusses the philosophy and importance of STEAM
education in forming core competencies for learners.

Keywords: STEM education, STEAM education, modern educational methods, competences, core com-

petences.

1. Pit vin dé

Trong nganh gido duc, diéu quan trong la chuén
bi cho sinh vién thanh cong trong nén kinh té toan
cau khong ngung thay d6i. Cac phuwong phap g1ang
day truyén thdng co6 thé khong con du dé chudn bi
cho nguoi hoc nhiing cong viéc trong tuong lai. Do
1a diéu kién cho gido duc STEM/STEAM xuit hién.

STEM c6 ngudn gbc tir dau nhitng nam 1990 boi
nhiéu nha gio duc véi sy giup dd cua Quy Khoa hoc
Quéc gia (NSF) & Hoa Ky véi tén goi SMET — Khoa
hoc, Toan hoc, Ky thuat va Cong nghé, chu yéu dé
tich hop khoa hoc thuan ty va khoa hoc tmg dung
vao mot don vi duy nhét. Tir viét tit STEM duoc dit
ra vao nam 2001 boi Judith A. Ramaley thude Quy
khoa hoc qubc gia (Hoa Ky) va thay thé tir viét tat
SMET duoc su dung trudce do.

Vi viée trién khal hoc - tap STEM da taora nhu’ng
cudc tranh luan siu sic Ve céc tiép can tich hop bon
mon hoc hay tlep can tlep can doc 1ap cac moén hoc.
Trong do6 cach tiép can thu nhit duoc chép nhan rong
rii hon ca. Tuy nhién, van c6 nhiing nha nghién ciru
quan sat va cho rang mic du cac mon hoc duogc 16ng
ghép vao nhau nhung chua c6 mbi lién hé thuc su
nao giita chung. Dé giai quyét van dé nay mot dé xuat
dua ra va duoc chép nhén do6 1a dua ngh¢ thuat vao
nhu mét mén hoc moi trong bdi canh STEM, duge
dbi tén thanh STEAM. Trong giao duc STEAM,
nghé thuat ngoai viéc thuc day tinh hen nganh g1ua
cac mon hoc, con tao didu kién giao tiép va hiéu biét
vé thyc té nhiéu hon, dong thoi dwa ra cac chién lugc
va g1a1 phap sang tao. Khai niém nghe thuat duoc dé
xuét 1a mot khai niém rat rong bao gdm ngoai céi goi

1a my thuét, con bao gdm cac linh vuc khac nhu ngon
ngit va khoa hoc xa hoi.

2. Noi dung nghién ciru

2.1. Tw twéng cét l6i ciia gido duc STEAM

Tu tuong cbt 16i cua gido duc STEAM thira
hudng tat ca tu tuong cdt 16i cia STEM d6 1a day hoc
tich hop. V61 STEAM ngoai khoa hoc, cong nghé, ky
thudt va toan hoc con tich hop ca ngh¢ thuat vao cac
mon hoc. Nhiéu nha tim 1y hoc da chi ra ring nghé
thuat c6 thé giup nudi dudng sy dong cam, phat trién
tinh cam xa hoi — cam xuc va diéu chinh lai bd ndo
ctia con ngudi. Pay 1a su két hop quan trong trong
giao duc STEAM hoc tap gitp nguoi hoc dinh huéng
k¥ nang cua thé ky 22 — két ndi, quan tim cong dong
va van hoa.

Chung ta can xac dinh céc yéu td trong gido duc
STEAM la:

- Khoa hoc: nghién ctru ¢6 hé théng vé ban chat
clia vl try, giai quyét va tim kiém sy hiéu biét vé thé
gidi tu nhién 1a nén tang cua céng nghé. Khoa hoc
quan tim dén nhing gi dang (ton tai) trong thé gidi
tu nhién, dya trén quan sat, thi nghiém va do luong
cling nhu vi¢c xay dung cac dinh luat dé mo ta nhiing
su kién nay theo thuat nglr chung. Khoa hoc cung
cip cac cach thirc nghién ctru dé giai quyét van dé
dit ra dua trén thanh tu vé cong ngh¢ va k¥ thuat.

- Cong nghé: Cong nghé quan tdm dén nhimg gi
c¢6 thé (dugc thiét ké, ché tao va phat trién) tur cac
vat ligu va chat ligu cua thé gioi tu nhién dé dap g
nhu cau va mong muén cia con nguoi. Mot s6 quy
trinh dugc sir dung trong cong nghé dé thay doi thé
gidi ty nhién.
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- Ky thuat: ciing 1a khoa hoc ap dung kién thirc
vé khoa hoc, chang han nhu vat Iy hodc hoa hoc, nhu
trong vi¢c xay dung dong co, cAu, toa nha, mo, tu
va nha may hoa chat.

- Nghé thuat: Bao gdm ca my thuat, khoa hoc vé
ngodn ngir (nghé thuat giao tiép, hat, mia. . y la kham
phé va sang tao ra nhiing cach giai quyet van d& mot
cach khéo 1éo, tich hop cac nguyén tic hodc trinh bay
thong tin khac nhau. Nghé thuat 12 mot phan quan
trong cia STEAM. Nghé thuat c6 thé 1a mot cach
dé thé hién ban than va két ndi v6i nguoi khac, ciing
nhu tim hiéu vé thé gii xung quanh va chinh ban
than moi nguoi.

- Toan hoc Mot nhom cac nganh khoa hoc lién
quan, bao gém dai so hinh hoc va giai tich, lién quan
dén nghién ctru Ve s6, s6 luong, hinh dang va khong
gian ciing nhu méi quan hé qua lai ciia ching bang
cach str dung ky hiéu chuyén biét.

Gi4do duc STEAM thiic ddy ngudi hoc dua cac
yéu t k¥ thuat, lap trinh may tinh va cong nghé vao
cac bai tdp va du an cua minh. Mot trong nhiling
diéu tuyét voi khac 1a gido duc STEAM la khong ¢
gi¢i han vé chuong trinh giang day dbi voi GV. Cac
hoat dong STEAM co6 thé duoc thuc hién trén 16p
hodc dudi dang du an. Hoc sinh (HS) tham gia hoc
STEAM ciing duoc tiép cin cac tai nguyén ngoai
khéa vé toan, khoa hoc, cong nghé, k¥ thuét va nghé
thuét. Dleu nay cho phep nguoi hoc suy nghi chin
chin vé cach ho c6 thé tiép can mot van dé cu thé.

Vi cach tiép can toan dién va lién nganh tich
hop cua gido duc STEAM chiing ta thiy dugc: khoa
hoc cung cap cac phuong phap nghlen ctru dé tim ra
van d&; cong nghé va ky thuat cung cap cac ky thuat
va cong cu dé xay dung cac vat thé va giai quyet cc

van d& vé cong nghé; nghé thuét c6 nhiém vu két ndi
cac thanh vién trong nhom lam cho qua trinh lam
viéc nhom hiéu qua; con toan hoc cung cép cach biéu
dat va biéu dién cho phep dién g1a1 m01 trudng va ap
dung cac chién lugc dé giai quyét van dé ciing nhu
thic day tu duy logic va phan bién.

Vidu: Chung ta co thé xem hoat dong “Khu vuon
nho”. Hoat dong nay tap trung vao tim quan trong
ctia nude nhu mot phuong tién van chuyén chét dinh
dudng va sy khan hiém nuéc uéng Néu chung ta
so sanh vi¢c trong trot trong nuodi trong thiy san véi
trong trot trén dat, thi viéc trong trot trong nudi trong
thiy sén s€ st dyng it nu6e hon. Trong hoat dong nay
STEM dugc tich hop:

- Chung ta c6 thé chuan bi nhimng gia thé thyuc vét
cho khu vuon nho nhu: Cay co khac nhau, cay bui,
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cay xanh, thuc vat c6 hoa, gia do.

- Chuén bi thém: Pat, khu vuc vuon, nguén nudc.

- Lam vuon vi mo trong chu, hodc khu vuc dinh
san va STEAM thé hién ¢ nhitng diém sau:

+ S: Nghién ctru xem thuc vat phat trién trong
diéu kién nao, so sanh chung voi diéu kién ngoai troi
va dat.

+ T: Lip dat gian thir nghiém cdy trong, thuy
canh, 4nh sadng nhan tao.

+ E: Tang cuong ting truong bang cach st dung
cac thong s6 phu hop. Cay nao trong khu vuce nao 1a
thich hop, can bao nhiéu anh sang mat troi, can bao
nhiéu bong ram,...

+ A: Thiét ké mot khu vuon véi nhitng khu vuc
phu hop vai céc loai thuc vat khac nhau, tao mau (ca
chtrc ning va tham my)

+ M: Chuyén d6i dir liéu diéu kién trong trot
thanh biéu do.

2.2. Ning lwc cot 16i dwoc hinh thanh ciia gido duc
STEAM

2.2.1. Tw duy phan bién: Ngudi hoc c6 co hdi danh
gia nhidu ngudn thong tin, bang ching va tai lidu
chinh; chon tai li¢u thich hop dé hd tro cac 1ap luan;
thao luén gop y cong viéc cuia nguoi khac; va phan
biét bang chimg véi suy luan va y kién. Cac hoat
dong bao gdm viée st dung cac quy trinh khoa hoc
dé kiém tra cac gia thuyét ciia ngudi hoc. Ngudi hoc
duoc hd trg va co co hoi 4p dung mot hoic nhiéu
quan diém dé suy luan vé cac van dé, quy trinh thi
nghiém va hién tuong (vi du: tu duy tinh toan, hé
thong hodc thiét k&) khi phat trién 1ap luan, phé binh
hodc dua ra gia thuyét. Tu duy phan bién duoc thé
hién & chd ngudi day va ngudi hoc thao luan va dua
ra cac 1ap Iuan hop ly khi danh gia va phé binh cong
viéc cua nhau.

2.2.2. Gidi quyét van dé: Nguorl hoc c6 co hoi phat
trién ki nang giai quyet van dé, dua ra giai phap cho
nhidu van dé va du kién du:oc cc tmh hudng co thé
xay ra. Qué trinh nay bao gdm sip xép ¥ tudng, xac
dinh muyc tiéu va thuc hién ké hoach. Nguoi day va
nguoi hoc duoc tao diéu kién thuén lgi cho viéc 1ap
luan hiéu vé nhung thach thuc xay ra trong qua trinh
giai quyét van dé, khi do giai quyét vin d& s& tap
trung vao chién lugc dua ra, tinh sang tao, hop tac va
kién tri trong qua trinh thyc hién.

2.2.3. Sw sang tao: Véi STEAM ngudi hoc c¢6 nhidu
co hoi dé tiép can van dé tir nhidu goc do khac nhau,
bao gébm ca gdc nhin cua chinh minh. Nhitng cach
tiép can hodc giai phap moi la dugc danh gia cao
mot cach ro rang. Cac hoat dong thuc déy viéc kham
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pha cac cach tiép can khac nhau dbi voi mot nhiém
vy, cho phép nguoi hoc nghi ra con duong riéng cia
minh d¢é giai quyét van dé. Hoat dong khuyén khich
nguoi hoc phat trién cc san pham cua cong viée (vi
du: giai thich, trinh bay, thuyét trinh) thé hién quan
diém hodc cach tiép can hoat dong cua ho.

2.2.4. Ky nang giao tiép: Ngudi hoc ¢o co hoi
thuong xuyén dé thuc hanh va thé hién kha niang giao
tiép rd rang, chinh xac va thuyét phuc vé cac chu
dé STEAM trude nhiéu ddi tuong, ca chinh thic va
khong chinh thirc.

Nguoi hoc thuong xuyén st dung cac phuong

phap da dang, ching han nhu hinh v&, hinh anh, cach
trinh bay tryc quan va mo hinh dé truyén dat y tuong.
Trong d6 giao tiép 1a mot phan khong thé thiéu trong
cac hoat dong va muc ti€u giang day, nguoi day va
nguoi hoc thao ludn va 1ap luan vé cac hinh thirc va
muc dich giao tiép trong cac du an STEAM, ciing
nhu danh gia kha ning giao tiép ctia chinh ho va ciia
nguoi khac.
2.2.5. Ky nang hop tac: Nguoi hoc ¢6 co hdi thuong
xuyén tham gia vao hoat dong nhom. Sy hd trg cua
GV dé gitip HS cung nhau 1ap ké hoach, t6 chuc va
thuc hién cac hoat dong. K¥ nang hop tac duogc thé
hién thong qua viéc cung xay dung kién thirc, thao
luan, thuc hién tao ra san phém cong viéc.

2.2.6. Tw duy STEAM: Nguoi hoc dugc khuyén
khich tiép can van d& voi tinh than coi mo, xem xét
nhiéu giai phap, tim kiém sy d6i méi va thé hién y
tuong ciia minh theo nhiéu cach khac nhau.

Nguoi hoc duge khuyén khich didu tra cac van
dé& mot cach STEAM khach quan, béng cach tao
ra va kiém tra cac gia thuyét ciing nhu thu thap va
phan tich bang chimg dé hd trg cho cac tuyén bd cia
gia thuyét. Cac hoat dong duoc thiét ké dé thuc day
su kham pha, STEAM d6i méi, to mo va linh hoat
STEAM mot cach coi mo cua nguoi hoc trong cac
tinh hubng bang cach cung cdp STEAM nhiéu loai
dur 4n va cac tinh hudng c6 vén dé.

2.2.7. Kién tri: Cac hoat dong duoc thiét ké dé co
du thoi gian cho HS kham pha cac phuong phap giai
quyét van dé, nhimg tré ngai va ap dung cac phuong
phap méi khi gap tro ngai. That bai dugc coi 1a co
hoi dé hoc hoi va khic phuc su ¢d. Cac hd tro duge
dua vao dé GV tao diéu kién gitp cho nguoi hoc
kham pha theo dinh hudng va cung cdp phan hdi cho
nguoi hoc khi HS gép that bai hodc that vong.

2.2.8. Nang luc lanh dao: Nguoi hoc c6 co hoi dam
nhén vai tro 1anh dao va rén luyén k¥ nang lanh dao.
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Céc k¥ ning nhu chu dong, xay dung sy dong thuan
va giao tiép hiéu qua trong nhom déu duoc thuc hanh
va danh gia. Nguoi hoc hoc cach t6 chirc nhom, phan
cong vai trd lanh dao, dua ra phan hdi vé ky ning
lanh dao cua ho va tao diéu kién cho cac cude thao
luan vé kha nang lanh dao cua ca nhan.

2.2.9. Tiép xiic véi gido duc da phirong tién va da
nén tang: Ngudi hoc s& khong chi tim hiéu vé thiét
bi phong thi nghi¢ém hodc dung cu khoa hoc ma con
dugc tiép xuc véi nhidu phuong tién va nén tang
khac nhau. Chung s€ bao gém nhiéu vat liéu nghé
thuat, cong cu ky thuat sd, phin ctng, may moc va
cac phuong phap khac nhau.

2.2.10. Ung dung trong thé gidi thwe: Ngudi hoc
khong chi dugc day cac khai niém 1y thuyét va hoc
thudt ma quan trong hon 1a cac tmg dung kién thic
va ky nang cia ho vao thé gigi thuc. Ngay ca khi néi
dén céac khai niém toan hoc triru tugng, nguoi hoc
van c6 thé duge day cach 4p dung chung vao cac tinh
hudng thyc t& cudc sdng, ching han nhu 1ap ngén
sach chi tiéu gia dinh.

3. Két luan

Gi4o duc trong tuong lai can thay d6i dé phat
trién toan dién hon, c6 tinh tuong tac, tich hop va
da nganh hon. Chuong trinh gido duc STEAM da
va dang gitip nguoi hoc trd nén thich nghi hon trong
mot thé gidi co tinh canh tranh cao. Bén canh viéc
khuyén khich sy sang tao va k¥ ning giao tiép tot
hon, kiéu hoc nay con khuyén khich nguoi hoc hoa
ddng va hop tac hon. Bing cach tich hop nghé thuat
vao cac mon hoc STEM, gido duc STEAM thuc day
viéc hinh thanh cac k¥ ning cbt 15i trong twong lai
trong do c6 kha nang sang tao, tu duy phé phan va
d6i méi trong tu duy. N6 trang bi cho nguoi hoc
nhing ky nang can thiét dé phat trién trong mot thé
gii dang phat trién nhanh chong.
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