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TOM TAT: STEM - Art (goi tét Ia STEAM) la thudt nga viét tét cda céc tir Science
(Khoa hoc), Technology (Céng nghé), Engineering (Ki thuat), Mathematics
(Toédn hoc) két hop véi nghé thuédt (Art). Té chic day hoc theo phuong phap

gido duc STEAM khéng chi gitip hoc sinh nhan biét dugc su phong phu cua
ndi dung chii dé hoc tdp ma con gitp hoc sinh hinh thanh ndng luc sang tao,
tu duy phé phan, yéu thich kham pha khoa hoc, ¢é y thiic gdn két ndi dung hoc
tdp cac mén Khoa hoc tu nhién vdi nghé thuat...

TU KHOA: Giao duc STEAM; lién mén; bai hoc STEAM; Iuc can béng; khéi xay dung béng

giay.
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1. Dat van dé

Chuong trinh gido duc (GD) phd théng méi duoc xay
dung theo hudng tiép can nén GD hién dai, nhim muc
dich hinh thanh phim chét, ning luc cho hoc sinh (HS).
Mot trong nhitng phuong phap GD duoc dé cap nhiéu
trong bdi canh hién nay 1a day hoc (DH) tich hop lién
mon, thuc hién DH GD STEAM. DH GD STEAM chinh
la danh thtc nhiing “nghé si” bén trong cua nguoi hoc,
gop phan tao ra thé hé tré ning dong, sang tao. Do vay,
cac nha truong can dic biét quan tim céach thirc to chirc
hoat dong trai nghiém STEAM trong DH. Nhu vay, méi
c6 thé thuc hién duge muc tiéu ma chuong trinh GD phé
thong moi dat ra.

2. N6i dung nghién cuu

2.1. STEM Art la gi?

STEM la thuét ngir viét tit cia cac tir Science (Khoa
hoc), Technology (Cong ngh¢), Engineering (Ki thuat)
va Mathematics (Toan hoc), thuong dugc st dung khi
ban dén cac chinh sach phat trién vé Khoa hoc, Cong
nghé, Ki thuat va Toan hoc cua mdi quéc gia. Sy phat
trién vé Khoa hoc, Cong nghé, Ki thuat va Toan hoc
dugc mo ta bdi chu trinh STEM (xem Hinh 1).

“Science” trong chu trinh STEM dugc mo ta boi mot
miii tén tir “Technology” sang “Knowledge” thé hién
quy trinh sang tao khoa hoc. “Engineering” trong chu
trinh STEM dugc md ta boi mdt miii tén tir “Knowledge”
sang “Technology” thé hién quy trinh ki thuat. Trong chu
trinh STEM, “Science” duoc hiéu khong chi 1a “Kién
thirc” thudc cac mon khoa hoc (Vit li, Hoa hoc, Sinh
hoc) ma bao ham “Quy trinh khoa hoc” dé phat minh ra
kién thtrc khoa hoc méi. “Engineering” trong chu STEM
khong chi la “Kién thirc” thude linh vue “Ki thuat” ma
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Hinh 1: Chu trinh STEM (theo https://www.knowatom.
com)

STEM Art (goi tit 1a STEAM) la mot khai niém DH
lién nganh két hop gitta nghé thuat (Art) véi cac mon hoc.
STEAM la ¥ tudng sang tao ban du cia Truong Thiét
Ké Rhode Island (Mi), sau d6 duge st dung boi nhidu
nha GD va dan dan lan rong ra ca Hoa Ki. Pay 1a mot
phuong phap tiép can GD kiéu méi, trong d6 Khoa hoc,
Cong nghé, Ki thuat, Nghé¢ thuat va Toan hoc cling dugc
sir dung dé giang day va huéng dan cho HS. STEAM la
mot su chuyén ddi tir cach thaec GD truyén théng, dua
vao tiéu chuan diém sb dé danh gi4, véi muc dich giup
HS hiéu dugce su lién quan gitra cac khdi kién thirc va
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6 thé van dung tdt vao thuc té. Thic dfly su doi méi va
sang tao, su tinh té, thAm mi cling nhu tinh nhan van cua
nhitng san pham khoa hoc cong nghé. D6 ciing chinh 1a
1i do tai sao phuong phap GD STEAM ra doi. STEM Art
bao gdm c6 hai y nghia chinh:

- Thir nhat 1a myc dich ra doi cta nhimg san pham
khoa hoc ki thuat dé phuc vu con ngudi. Do d6, chir Art
can duge hiéu theo nghia tinh nhan van, hudéng thién.
Nhing san pham d6 s& khong di nguoc lai nhitng gia tri
phat trién bén viing - thr ma ca thé gidi dang khat khao
theo dudi.

- Thir hai 12 nhitng san pham khoa hoc cong nghé can
¢o sy tinh té, thAm mi nhét dinh trong thiét ké. Khi khoa
hoc ngay cang phat trién thi doi hoi vé mot san pham
cling ngay cang cao. Do do, nghé¢ thuit cang len 161 va
hoa tron vao moi thir, khién cho nhitng san ph?im tréd nén
hoan thién hon, tinh té hon.

GD STEAM la mét phuong thirc GD nhidm trang bi
cho HS nhiing kién thirc khoa hoc gan lién véi ing dung
cuia ching trong thyc tién, qua dé phat trién cho HS ning
luc phét hién va giai quyét van dé cung véi nhu’ng nang
luc khac twong tmg... Pap Gng dugc yéu ciu vé dao
tao pham chét ning h_rc HS trong Chuong trinh GD phd
thong méi. Co thé dua GD STEAM vao nha truong phd
thong theo mot s6 cach thirc sau:

a. Thuc hién DH tich hop lién mon

Day 1a hinh thirc t6 chirc GD STEAM chii yéu trong
nha truong. Theo phuong thirc nay, cac bai hoc, hoat
dong GD STEAM dugc trién khai ngay trong qué trinh
DH cac mén hoc STEAM theo hudng tiép can lién
mén. Cac chu dé, bai hoc, hoat dong STEAM bam sat
chwong trinh ctia cic méon hoc thanh phan. Hinh thirc GD
STEAM nay khong lam phat sinh thém thoi gian hoc tap.
Vi du, trong chuong trinh 16p 6 (Trung hoc co s6) ¢o6 cac
chu dé: méi truong, thién nhién, khoa hoc... c6 thé day
tich hop lién moén voi mon Mi thuat theo phuong thuc
GD STEAM.

b. T6 chirc cdc hoat dong trai nghiém STEAM

Céc trudong phd thong c6 thé trién khai GD STEAM
thong qua hinh thic cau lac bd. Tham gia cau lac bo
STEAM, HS dugc hoc tap nang cao trinh do, trién khai
cac du 4n nghién ctru, tim hiéu cic nganh nghé thudc
linh vuc STEAM. Day la hoat dong theo s& thich, nang
khiéu cua HS. Vi du: Cau lac bd kham pha STEAM; Cau
lac bo Em yéu khoa hoc STEAM, ...

c. Té chire hoat dong nghién cuu khoa hoc, ki thudt

GD STEAM c6 thé duoc trién khai thong qua hoat
dong nghién ctru khoa hoc va td chirc cac cudc thi sang
tao khoa hoc ki thuat. Hoat dong nay phat hién nhiitng HS
c6 nang luc, sé thich va hiing tht véi cac hoat dong tim
toi, kham pha khoa hoc, ki thuat két hop v6i yéu t6 nghé
thuat giai quyét cac van dé thyc tién.

Bén canh do, tham gia cau lac b0 STEAM va nghién
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ctru khoa hoc, ki thuét 1a co hoi dé HS thiy hinh thanh
vé ning luc, so thich, wdc mo ban than véi nghé nghiép
thudc linh vuc STEAM.

2.2. Quy trinh xay dung cha dé STEAM

DH STEAM khong chi hinh thanh nang luc thiét yéu
cho HS ma con gitip HS cam nhén duoc y nghia thuc té
cua bai hoc. Do vay, mudn xay dyng dugc chu dé DH
theo phuong thirc STEAM c6 hi¢u qua, can thuc hién
cac budc sau:

Buwéc 1: Lwa chon chii dé bai hoc

Cin ¢ vao ndi dung kién thirc trong chuwong trinh mén
hoc va cac hién tuong, su gén két céc kién thirc do trong
tu nhién, quy trinh hodc thiét bi cong nghé c6 sir dung
cta kién thirc d6 trong thuc tién... dé lua chon chu dé cua
bai hoc.

Buwéc 2: Xdc dinh vin dé can gidi quyét

Sau khi chon cha dé cua bai hoc, can xac dinh van dé
can giai quyét 1a gi dé giao cho HS thyc hién sao cho khi
giai quyét van dé do, HS phai hoc dugc nhiing kién thic,
ki ning nao can day trong chuong trinh mén hoc da dugc
Iira chon hodc van dung nhiing kién thtrc, ki ndng da biét
dé xay dung bai hoc.

Trong qua trinh xay dung, gido vién co thé hinh dung
cac kho khan HS co6 thé gip phai. Vi du: Nhitng kién
thire bai hoc, qua trinh thuc hién san pham xay dung v
tuong, cac co hoi van dung kién thire dé giai quyét van
dé ciing nhu xac dinh dugc dung dén cac tiéu chi cta san
pham trong budc 3.

Buwéc 3: Xdy dung tiéu chi ciia thiét bi/gidi phdp gidi
quyét vin dé

Sau khi dd xac dinh vin dé can giai quyét/san pham
can ché tao, can xac dinh 16 tiéu chi cla giai phap/san
pham. Nhiing tiéu chi nay 1a can ctr quan trong dé dé
xudt gia thuyét khoa hoc/giai phap giai quyét vin dé/thiét
ké miu san pham.

Céc tiéu chi cling phai hudng téi viéc dinh hudng qua
trinh hoc tip va van dung kién thirc nén cua HS chu
khong nén chi tap trung danh gia san pham vat chat.

Buwdéc 4: Thiét ké tién trinh t6 chirc hoat dpng DH

Tién trinh t6 churc hoat dong DH duogc thiét ké theo
cac phuong phap va ki thuat DH tich cuc véi cac hoat
dong hoc da néu ¢ trén. Mbéi hoat dong hoc duogc thiét ké
rd rang vé muc dich, noi dung va san phém hoc tap ma
HS phai hoan thanh. Cac hoat dong hoc d6 co thé duoc
t6 chirc ca & trong va ngoai 16p hoc (& truong, & nha va
cong dong). Can thiét ké bai hoc dién tr trén mang dé
huéng dan, hd trg hoat dong hoc cua HS bén ngoai 16p
hoc.

2.3. Tiéu chi danh gia bai hoc STEAM
Mbi bai hoc STEAM dugc thyc hién & nhiéu tiét hoc
nén mot hoat dong hoc co thé duoc thuc hién & trong



va ngoai 16p hoc. Vi thé, trong mot tiét hoc c¢6 thé chi
thuc hién mot s6 hoat dong hoc trong tién trinh bai hoc
theo phuong phap DH tich cuc dugc sir dung. Co thé van
dung cac tiéu chi danh gia tién trinh DH di duogc néu 1d
trong Cong vin s6 5555/BGDDT-GDTrH ngay 08 théng
10 ndm 2014 dé van dung trong danh gia hoat dong trai
nghiém STEAM. Cu thé nhu sau:

- Trong ké hoach va tai liéu DH cén xac dinh: Mirc do
phu hop cua chudi hoat dong hoc voi1 myc tiéu, ndi dung
va phuong phap DH dugc st dung; Muc do rd rang cia
muc ti€u, ndi dung, ki thuat t6 churc va san phém can dat
ctia mdi nhiém vu; Mirc do phu hop cua thiét bi DH, hoc
liéu dugc st dung trong cac hoat dong hoc cia HS; Mirc
d6 hop li ctia phwong an kiém tra, danh gid trong to chirc
hoat dong hoc cua HS.

- Trong td chirc hoat dong cho HS can can ct: Muc do
sinh dong, hap dan HS ciia phuong phap va hinh thirc
chuyén giao nhiém vu hoc tap; Kha ning theo doi, quan
sat, phat hién kip thoi nhitng khé khan cua HS; Muac do
phtt hop, hidu qua cua cac bién phdp hé tro va khuyén
khich HS hop tac, giup do nhau trong hoc tap; Muc do
hiéu qua hoat dong cua gido vién trong viéc tong hop,
phan tich, danh gid két qua hoat dong va qua trinh thao
luan cua HS.

- Trong hoat dong cua HS can quan sat, ghi nhan: Kha
nang tié}? nhdn va san sang thuc hién nhiém vu hoc tap
clia tit ca HS trong 16p; M d¢ tich cuee, chii dong, sdng
tao, hop tdac cia HS trong thuc hién cac nhiém vy hoc
tap; Muc do tham gia tich cuc cua HS trong trinh bay,
trao doi, thdao ludn vé két qua thuc hién; Muc d6 diing
ddan, chinh xdc, phit hop cia cac két qua thuc hién nhiém
vu hoc tap ctua HS.

2.4. Thiét ké& minh hoa tién trinh té chiic day hoat déng day

hoc STEAM

- Budc 1: Lya chon cha d& bai hoc

N6i dung: Chu dé luc can bang mon Vat li 16p 6.

- Buéc 2: Xac dinh vén dé can giai quyet

Chimg minh lyc can bang thong qua sip xép cac khdi
gidy.

- Budc 3: Xay dung tiéu chi cua thiét bi/giai phap giai
quyét van dé.

Cac hinh/khdi lip rép, chirng minh dugc lyc can bang.

- Buéc 4: Thiét ké tién trinh t6 chirc hoat dong DH.

THIET KE TIEN TRINH TO CHUC DH

BAI LUC CAN BANG — LOP 6 (Tiét 2)

CHU DE STEM - ART: Khéi xay dung bang gidy

I. Muc tiéu:

- HS tao duoc khéi xay du'ng bang gidy va ching minh
duoc luc can bang trén cac khdi giay.

- HS hiéu duoc vé Iyc can bang va mbi lién quan giita
mi thuat voi khoa hoc tu nhién.

Ta Kim Chi

- Yéu thich kham pha khoa hoc, c¢6 ¥ thirc gan két noi
dung hoc tap khoa hoc ty nhién véi mi thuat.

IL D6 dung va thiét bi DH

- Dung cu: Giéy mau nhiéu mau, kéo, thude ké, bang
dinh 2 mat

- Nhitng hinh anh san pham thuc té lién quan dén luc
can bang (néu co)

- biéu kién thuc hién:

+ Thoti gian: 45 phut

+ Pia diém: Tai 16p hoc hoac cau lac bd khoa hoc

+ Poi twgng HS: Lop 6.

IIL. Tién trinh DH

A. Hoat dong khéi dong

GV co thé goi y HS vé kién thtrc lién quan dén lyuc can
bang da hoc & tiét trude, 1ién hé v6i bai méi. Hodc cb thé
cho HS quan sat mét san phém STEAM. .. d tao su bét
ngo, kich thich to mo cua HS.

B. Hoat dgng kham pha/hinh thanh kién thirc méi

Gidi thi¢u bai moi

GV goiy HS:

- V& cac san pham duoc lam tir gidy (Vi du nhu nghé
thuat gap gidy origami); vé cach str dung gidy lam vat
liéu tao 1én mét cau trac viing chic; cach tao ra luc can
bang tir nhitng manh gidy mong manh c6 thé dit vat ning
1én d6 ma khéng so dob...

- Khuyén khich HS tham gia thir nghiém va ching
minh voi sy to mo, tudng tugong.

- Vé noi dung, kién thuc cua bai hoc trude: Luc 1a gi?
Luc cén bang 1a gi?

- Dan dit HS vao phan thyc hanh, chirng minh Iyc can
bang thong qua thi nghiém STEM Art (khéi xdy dung
bang gidy).

Cdc budc lam mo hinh

+ Bude I: Cit cac bang gidy mau c6 kich thude 1a 9cm
X 3cm.

Luu y: S6 lugng bang gidy theo ¥ thich. Tuy nhién it
nhét 1a 20 bang gidy kich thuéc 9cm x 3cm. SO lwong
bang gidy cang nhiéu, toa thap cang dep.

+ Buéc 2: Chia déu bang gidy lam 3 phan.

Po tir mép gidy vao theo khoang cach 1a 3cm, 6¢m,
9cm. Panh diu cac diém, sau d6 ké dudng thang mo,
chia bang gidy thanh 3 phan déu nhau.

Lam twong tuy véi nhimng bing gidy khac cho dén khi
hét s6 luong.

+ Bude 3: Gap cac bang gidy trén thanh hinh tam giac.
Dan cac canh ho lai v6i nhau dé tao thanh mot hinh tam
giac.

+ Bude 4: Cat mot s6 “van” gidy co kich thude 12cm
X 3cm

+ Bude 5: Lap rap cac khéi (xem Hinh 2).
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Hinh 2: Céch tao cdc khéi

C. Hoat dong thuc hanh

Gap cac khoi hinh tam gidc va lap rap cac khoi véi
nhau dé tao luc can béng.

Luu y: Pinh vi cdc hinh tam gidc thanh mdt hang xen
k& lién tiép (mot khdi quay 1én, mot khdi quay xudng).
Khi cac miéng gidy tam giac dugc xép ving chéc thi s&
tao dugc khéi. Sau d6, dat mot hodc hai tAm “van” gidy
lén trén mdi ting khoéi da xép. Luc nay, luc dugc phan
bd déu va can bang lam két ciu ding viing, ko bi do. Co
thé kiém tra cdu trac gidy bang cach dat vat thé trén d6
(xem Hinh 3).

Hinh 3: Gap cdc khoi hinh tam gidc va ldp rép cdc khoi
v&i nhau dé tao luc can b(ing
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D. Hoat dgng van dung/mé rong

- GV goi y HS quan sat lyc cin bang cua cac khdi
(vudng, chii nhat, tam giac...) dugc van dung thuc té
trong nhiing cong trinh kién trac xay dung, sang tao dd
trang tri ndi that. ..

- GV c6 thé ké cho HS hiéu biét thém vé két cu luc
can bang thong qua ciu chuyén sau: Shigeru Ban duoc
biét dén 1a mot trong nhirng kién tric su ndi tiéng, da xay
dung nhiéu cong trinh tir chét lidu gidy, bia carton tai ché
mot cach hiéu qua. Ong 1a kién tric su dau tién tai Nhat
Ban 14y vat lidu gidy lam chu dao trong thiét ké boi chi
phi thép, 6 thé tai ché va ki thuat, cong nghé thyc hién
don gian. Ong nhan thy tinh toan ven cua céu trac gidy
t6t hon nhiéu so v6i du kién ban dau. Mot s6 cong trinh
ndi tiéng ctia 6ng nhu Nha thd Cardboard Catheral dugc
6ng mo phong theo cau tric cua hinh khéi tam giac dé
tao lyc can bang ciing nhu do bén viing cia cong trinh
(xem Hinh 4).

Hinh 4: Hinh anh bén ngoai va bén trong nha tho
Cardboard Catheral

PANH GIA KET QUA HQC TAP CUA HS

Gi4o vién danh gia két qua hoc tap thong qua:

- S6 lwong ciia khdi xay dung bang gidy ma mdi HS co
thé tao thanh

- Do chic chin, thing bang cua cac khdi tam giac duoc



xep

- HS phat biéu dugc lyc can bang thé hién ¢ san pham

Bai hoc STEM - Art — Khéi xay dung bing gidy kich
thich su to mo, kham pha cua HS vé thé gidi khoa hoc.
Gitip HS phat trién 6c tuong tuong va sang tao, gan mi
thuat voi khoa hoc ty nhién trong thuc hanh. Bai hoc nho
thé ma hap dan hon.

Nhiing cong thtc triru tugng cua khoa hoc ty nhién,
da dugc mod phong, cu thé hoa bang nguyén vat ligu mi
thuat va voi cach sang tao hinh don gian, giip HS cam
nhan duoc su gﬁn glii cua khoa hoc tu nhién vdi nghé
thuat. Tt do, HS yéu thich va sang tao trong qua trinh
hoc STEM ART.

Ta Kim Chi

3. Két luan

GD STEAM huéng téi GD HS vé nhiing gié tri thuc
tién, cling nhu nhitng khia canh khac cta cudc song. Mi
bai hoc STEAM s& d& cip va giao cho HS giai quyét
mot van dé tuong dbi tron ven, doi hoi HS phai tim toi,
chiém linh kién thic khoa hoc van dung két hop song
hanh cing nghé thuat dé giai quyét van dé. Pay chinh
la su tiép can lién mon trong GD STEAM, du cho kién
thirc méi ma HS can phai hoc dé sir dung trong mot bai
hoc, moi thir khong hé tach roi nhau ma ludn bd sung,
song hanh véi nhau va an sdu trong d6 1a nhiing nguyén
li, nguyén tac khoa hoc ton tai mot cach tu nhién va chan
thuec.
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ABSTRACT: STEM - Art education (referred to as STEAM) is an abbreviation
term that combines the arts with science, technology, engineering, and
mathematics education. Organizing teaching activities based on STEAM

educational method not only helps students to recognize the richness of
the content of learning topics, but also enables students develop creative
and critical thinking competency, helps them engage with science, and
consciously associates the learning content of natural science subject with

art education.

KEYWORDS: STEAM education; inter- subjects; STEAM lessons; force balance; paper

building blocks.
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