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Abstract. Excitement plays an extremely important role in motivating elementary students to learn and
explore the world around them and motivate students to learn science. Elementary school students are less
interested and have many difficulties when learning abstract content such as knowledge about energy. This
research develops STEAM topics in which students acquire knowledge about energy through designing,
manufacturing, testing, adjusting, and improving scientific toys. Initial experimental results show that the
developed topics are feasible and create interest in learning science for students, thereby demonstrating that
the development of scientific capacity through toy-making activities for primary school students is promising.
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1. Mé dau

Ning luong 12 mét phan kién thirc v6 cing quan
trong trong phan mon Khoa hoc tu nhién (KHTN).
Dbi vai hoc sinh tiéu hoc, day 1a mot chii dé kha triru
tuong, khién cho cac em gip kho khin trong viéc
tiép thu. Tuy nhién, thong qua viéc thiét ké va ché
tao cac dd choi, hoc sinh ¢6 co hoi van dung kién
thirc vé ning lwong dé ty tao ra nhimg moén do choi
don gian, than thién voi moi trudong va co thé didu
chinh theo y cta ban than. Didu nay khong chi giup
cac em ghi nhd sau hon kién thtrc, ma con tao thém
hting tha trong qua trinh hoc tap va rén luyén nang
luc khoa hoc. Vay nén viéc day hoc chu dé vé nang
luong thong qua viée thiét ké va ché tao dd choi cho
hoc sinh tiéu hoc 1a phii hop véi bai hoc STEM.

2. N§i dung nghién ctru
2.1. Phwong phap nghién cvru

a) Phuong phdp nghién cvu li lugn.

Nghién ctiru co s6 li luan hung tha hoc tap va yéu
cau su pham ddi v6i d6 choi va vé gido duc STEM va
vé day hoc phat trién NLKH cho hoc sinh tiéu hoc.

Van dung li luan dé phan tich ndi dung kién
thtrc va xay dung cac ngi dung “Nang luong” trong
chwong trinh tiéu hoc.

b) Phuwong phap thuc nghi¢m su pham.

* Muc dich thuc nghiém

Nham kiém tra tinh kha thi va hiéu qua cta cac
chu dé da thiét ké.

Chuong trinh thuc nghiém

- béi tugng thyuc nghiém:

Hoc sinh tiéu hoc va trung hoc co sd cua 8 truong

Tiéu hoc, 7 truong THCS dén tir cac quan trén dia
ban thanh phd Ha Noi (gdm 8 truong Tiéu hoc: Phan
Chu Trinh, Kim Pong (Q. Ba Pinh); Hong Ha, V5
Thi Sau, Chuong Duwong (Q. Hoan Kiém); Dinh
Cong, Hoang Van Thu (Q. Hoang Mai); Pa Tri Tué
MIS (Q. Cau Gidy) tai hoi thi STEM, duoc t6 chirc
tai Trudng THCS Thing Long, Thanh phd Ha Noi.

- Thoi gian thye nghiém:

Workshop tai s6 34 Chau Long: Thur 7, Chu nhét
hang tuan dién ra trong vong 1 thang.

Hoi thi STEM tai Truong THCS Thang Long, Ha
Noi: Ngay 11 thang 5 nam 2024.

- Phwong phdp danh gia két qud thiee nghiém:
phuong phép quan sat thong qua cac biéu hién cua
HS trong hoat dong thiét ké, ché tao, thur nghiém dd
choi; danh gia san pham cia HS theo cic tiéu chi
trong phiéu dénh gia. Phuong phép van dap tim hiéu
mirc do himg tha va kho khan cta HS khi ché tao san
pham. Trong d6, mé hinh san phim dugc danh gia
theo cac tiéu chi vé: Hiéu qua cia san phém; Su tién
loi khi str dung cua san phém; An toan va than thién
v61 moi truong; muc do chic chén va hinh thic cua
san pham.

2.2. Két qud nghién ciru co so li ludn va van dung
xdy dung chii dé STEM ché tao dé choi

2.2.1. Hung thu hoc tap va viéc 16 chirc day hoc
STEM

Humg tha 12 mot thude tinh tdm Ii - nhan cach
quan trong cua con nguoi. Cung voi tu giac, hiing
tht lam nén tinh tich cuc nhén thtc, gitp hoc sinh
hoc tép dat két qua cao, c6 kha nang khoi day mach
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ngudn cla sy sang tao. Hung thi khong ty nhién
nay sinh va khi da nay sinh néu khong duy tri, nudi
dudng ciing c6 thé bi mat di.

2.2.2. Tiéu chi sw pham voi do choi hoc tap

Céc yéu cau su pham dbi voi dd choi nham dam
bao tinh khoa hoc, da dang va an toan co thé tac dong
thac déy tat ca céc linh vuc phat trién cta HS 1a mot
nhiém vy quan trong cua giao duc.

2.2.3. Cdc chi dé STEM ché tao d6 choi

Muc tiéu ciia cac chi dé

Hau hét cac chil d8 tap trung vao cic yéu cu can
dat sau:

- Khoa hoc:

+ Trinh bay duoc mot s6 ngudn ning luong thong
dung va viéc st dung chung trong cudc séng hing
ngay.

- Tin hoc va cong nghé (phan cong nghe)

+ Nhén biét va st dung an toan mét s6 do choi
don gian phu hop véi ltra tudi.

+ Lam duoc mot dd choi don gian theo hudng
dan.

+ Tinh toan dugc chi phi cho mdt dd choi don
gian.

-Toan hoc:

+ Giai quyét duoc mot sd van dé vé do, vé, lép
ghép, tao hinh gin v&i mot sd hinh phang va hinh
khéi da hoc.

- Hoat dong trai nghiém:

+ G161 thiéu duogc cac so thich ctia ban than va
san pham dugc 1am theo s& thich.

+ Nhan biét dugc nhitng biéu hién cua 6 nhiém
moi truong.

+ Tham gia tich cuc vao cac hoat dong phu hop
v6i lira tudi trong phong, chdng 6 nhiém méi truong

M@t s6 chii dé cu thé:

Nghién ctru d xay dung duoc 4 chu dé STEAM
ché tao dd choi lién quan dén ba ndi dung vé co ning
cho hoc sinh tiéu hoc trong bang dudi day:

Tén Kién thirc khoa hoc

chii dé

Latdat | Con lat dat hoat dong nho trong luc va sy can
bang. Khi nghiéng, trong luc ciia vat ning ¢ day
14t dat tao ra lwc kéo va ddy no di chuyén co xu
huéng tré vé vi tri can bang. Co ciu truc xoay
giup duy tri can bang khi di chuyén theo huéng
nguoi diéu khién mudn.

Xema |- Khi quay banh xe nhiéu vong khién day chun

thuat bién dang, nho lyc dan hdi sé tao luc d?iy cho xe
chay. Trong qua trinh nay ¢ sy chuyén hoa thé
nang dan hdi thanh dong nang.
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Thuyén |- Thuyén dong co day chun van hanh bang cach
dong khi ta cho canh quat chéo vao giita ciia day chun
co day |0 duoi va xoay vai vong. Vi day chun la mot
chun | vat liéu c6 tinh dan hoi, tuc 1a tu phuc hdi trang
thi cii. Khi ta quay canh quat chéo nhidu vong
khién day chun bién dang, nho lyc dan hdi s& tao
lyc diy cho thuyén. Qua trinh nay 1a qua trinh
chuyén hoa thé nang dan hoi thanh dong ning .
Tén Tén lta bat 1én nhd luc dan hoi. Nang lugng
lira don | chuyén hoa tir thé ning dan hdi thanh dong ning.
gian

Duoi day la tién trinh t6 chitc mot chu dé cu thé
“Thuyén dong co ddy chun”> cha d& nay c6 thé su
dung trong gio hoc ctia HS 16p 3 voi thoi lugng 2 tiét
nham dap ung YCCD khi day ndi dung Thu cong ki
thuat trong mén Tin hoc va cong nghé (phan cong
nghé) nham giup HS: Nhan biét va sir dung an toan
mot s& dd choi don gian phu hop véi lra tudi; Lam
duwoc mot d6 choi don gian theo huéng dan; Tinh
toan duogc chi phi cho mot d6 choi don gian. Dé ché
tao “Thuyén dong co diy chun” can chuan bi mot s6
dung cu co ban sau: Chai nhya(1 chiéc), que d¢ ludi/
que gb (3 chiéc); day chun (day nit) (5-7 chiéc); kéo
(1 chiéc); bang keo hai mat/ keo nén. Ngoai ra, hoc
sinh chuén bi thém thude ké, but chi, but mau, bang
keo trang tri, gidy mau,.... tily theo s6 thich

Bai hoc dugc td chirc theo tién trinh bay hoc
STEAM gdm céc hoat dong

M@ diu (xac dinh van d&): GV dat van d& td chirc
cudc dua thuyén st dung luc ctia day chun khi co
gian.

Dé xuét va lya chon giai phap: GV t6 chirc thao
luén thé 18 ctia cudc dua thuyén. YCHS dé xuat nhiing
giai phap ché tao gitip nhém minh c6 kha nang thing
cao nhit (VD: thuyén nhe, nhiéu ddy chun...)

HS duoc dé xuét va lva chon nguyén vat li¢u phu
hop dam bao cac tiéu chi cua san pham: An toan va
than thién véi moi truong; Sy tién lgi khi st dung
cda san phém; muc d6 chic chin va hinh thic cua
san pham...HS thao luan nhom dé xuat va tinh chi phi
ctia mdi san phdm, sau d6 GV t6 chirc thao luan toan
16p dé chon cac phuong an kha thi.

Ché tao san phim, thir nghiém va danh gia:
GV phat nguyén liéu va dung cu cho cac nhém ché
tao san phém. Hoat dong ché tao duogc tién hanh theo
cac budc

Budc 1: C6 dinh que dé ludi & hai bén cua chai
nhwa bang keo nén( hoic bang dinh 2 mit) va day
chun
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Budc 2: Cit que de ludi thanh 3 doan lan luot dai
7cm, 3,5¢cm va 3,5¢cm

Budc 3: Cit chinh cac que cho can ddi nhu hinh

Budc 4: C6 dinh 2 doan que 3,5cm vuong goc tai
chinh gilta cuia que 7cm

Budc 5: Ludn day chun qua canh quat chéo va ¢
dinh vao 2 que 2 bén chai

Budc 6: Trang tri thuyén theo s& thich

Budc 7: Thir nghiém va cai tién

Chia sé, thdo ludn, diéu chinh: Dua trén viéc
phan tich san phdm cua cac nhom co thanh tich khac
nhau, GV YCHS rat ra nhan xét vé dang nang luong,
qué trinh chuyén hoa nang lugng va nhing sang kién
ki thuat trong qué trinh ché tao san pham.

2.2.4. Phan tich két qua thwc nghiém

2.2.4.1. Két qua vin ddp: Cac cau hoi vé sy himg
tha va nhén thirc cua hoc sinh vé nang luong nhim
khao sat va thu thap y kién ctia cac ban hoc sinh tham
gia budi trai nghiém. Két qua la: Pa s6 cac ban HS
déu chia s¢ phan hoi khi trai nghiém cac san phdm
rat tich cuc. Mot sb ban gap con gip kho khan trong
qué trinh thyc hanh. Két qua thu dwoc véi timg cau
trd 101 nhu sau:

Céu hoi 1: Em cam thdy nhu thé nao khi tham gia
trai nghiém cdac tro choi ngay hom nay?

Két qua: Pa sb cac ban hoc sinh déu cam thiy
rat himg thi khi tham gia budi trai nghiém hom nay.
Mot s6 cau tra 101 nhu: “ Em rat thich cac dd choi &
day a”; “ Em rat thich cac budi trai nghiém STEAM
a”: “ Em mudn dugc tham gia nhiéu budi trai nghiém
hon nita”; “ Cac san pham & day rat tha vi”,...va
nhiéu phan hdi tich cuc khéac cta cac ban HS.

Cau hoi 2: Em c6 biét dua vao dau ma cac dong
co dd choi nay lai hoat dong dugc khong?

Két qua: “Theo em chiéc thuyén chay duoc do
mai chéo, con 14t dat lac I do chung ta déy a.”; “Xe
ma thuat hoat dong nho lan banh xe a, chiéc thuyén
nho day chung nén chay dugc.”; Tén Itra bay dugc
nho day chun”......

Cau hoi 3: Trong qué trinh thuc hién lam san
phim em c6 gip kho khan gi khong?

Pa s6 hoc sinh gip kho khian nhu sau: “Khi lam
“Con lat dat” em gip khé khin trong viée that nit
bong bay.”; “Lam “Chiéc thuyén dong co diy chun”
em budc day chun chua dugc chic chan, lam bung
dd, mot sb chi tiét nhu ge“in canh quat em can su trg
gitip cua cac anh chi huéng dan vién”; “Khi chay
“Xe ma thuat” thi san phadm cta em khong hoat dong
duoc duoc”...
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Céu hoi 4: Em c6 hiéu biét gi vé nang luong? Khi
choi @6 choi nay, c6 mit nhitng ning lwong nao ma
em biét?

O cau hoi nay HS khé lung ting. Mot s6 cau traldi
phd bién: “Theo em ning luong c6 rat nhidu loai,
nang lugng dién, nang lugng co hoc, nang lugng hda
hoc,....”; “Nang luong c6 vai trd quan trong trong
cudc sdng con nguoi.”; “Cac san phdm hom nay
thudc chu dé nang lugng co hoc.”...

3. Két luan:

Thong qua tinh kha thi va hi€u qua cla céac bai
day STEM trén gilip ta thiy duoc tac dung cua viéc
kich thich sy hung tha hoc tap cua hoc sinh thong
qua do choi tai ché trong day hoc nhiam phat trién
ning luc cho hoc sinh. Cac budc hudng dan, khung
chi tiét, goi ¥ dinh hudng thiét ké san pham cua gido
vién dugc str dung cac bai hoc ciing gop phan tao nén
tinh hiéu qua trong qua trinh phat trién nang luc khoa
hoc cho hoc sinh. Véi két qua c6 duogc tir cac bai day
STEM trén, cling cac budc huéng din, goi v dinh
huéng thiét ké san phdm s& duoc sir dung trong cac
bai day STEM thudc ndi dung “Nang luong” khac va
tiép tuc hoan thién, phat trién nham thu hat su thich
tht tham gia hoat dong hoc tap, xay dung tinh tu cha,
tim toi, sang tao, gidi quyét van dé va van dung duoc
tri thirc. Tao cho hoc sinh niém yéu thich vat li, say
mé khoa hoc. Tu do6 phat trién duge nang lyc khoa
hoc tu nhién cho hoc sinh tiéu hoc.
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