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Abstract: The goal of general education is to comprehensively develop learners, including developing
natural science capacity and the ability to apply natural science knowledge and skills to real life. In this
article, we present the results of research on teaching STEM topics in the direction of developing students’
natural science capacity through teaching the content "Density and pressure" in the program General
Physics 2018. From there, discuss the feasibility and effectiveness of STEM education in developing

natural science capacity for students.
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1. Pit van dé

Ddi v6i mon Vat li, dac thu 1a mot mon khoa hoc
thuc nghiém, céac kién thuc vat 1i ludn gén lién véi
thyc tidn. Do d6, ngoai giang day 1y thuyét thi thuc
hanh, thi nghiém (THTN) Vat i luon gitt mdt vai tro
quan trong va rat dugc chii trong trong thuc hién tién
trinh day hoc cta giao vién (GV). Tuy nhién, thuc té
hién nay, v&i nhitng li do khac nhau, dic biét 1a diéu
kién vé co so vat chit nén phan 16n cac truong phd
thong chua thé ap dung tri¢t dé cac PPDH tich cuc
nham phat trién nang luc cho HS va HS ciing it dugc
thyc hanh véi cac thi nghiém Vat Ii. Diéu nay khién
nhiéu HS thu dong, thiéu kha nang tu duy sang tao,
nang lyc k¥ thuat, chi biét d&én cac kién thirc han 1am
ma chua thé van dung vao trong doi séng, thuc tién.
Chinh vi vay, viéc dua li thuyét gin véi thyc tién
bang cach THTN, nhét 13 tu thiét ké san phdm ung
dung 14 viéc can lam. Thong qua cac hoat dong do6 s&
kich thich HS tim toi, kham ph4, giup HS hiéu sau,
maé rong 1y thuyét tir d6 phat trién nang luc giai quyét
van dé cua HS.
2. N§i dung nghién ctru
2.1. Phdt trién ning lwc KHTN ciia HS théng qua
gido duc STEM

Nang lyc KHTN dugc td chtrc thanh ba nhém
nang lyc: 1) Nang lyc nhan thirc vé Khoa hoc, 2)
Ning luc tim hiéu va kham pha Thé gidi tu nhién, va
3) Ning lyc 4p dung kién thirc va k§ ning da hoc vao
thuc tién. Trong do, thé manh cta giao duc STEM
chii yéu nham phat trién nhoém nang luc thir 3: Nang

luc 4p dung kién thirc va k¥ ning da hoc vao thuc
tién. Thong qua hoat dong day hoc, HS budc dau van
dung kién thire khoa hoc vao mot sd tinh huéng don
gian, mo ta, du doan va giai thich cac hién tuong
khoa hoc don gian. Xt Iy phi hop trong mot s6 tinh
hudng lién quan dén stc khoe, gia dinh va cong
ddng. Néu y kién ca nhan dé van dung kién thirc da
hoc vao viéc bao vé, bao ton va phat trién bén viing
moi truong [3].

Dé phit trién nang lyc KHTN noi chung va ning
luc 4p dung kién thirc va k¥ ning dd hoc vao thuc
tién ctia HS, chung ta can thuc hién céac bién phap:

Bién phdp 1: Danh nhiu thoi gian cho céc thi
nghiém va bai tap, dam bao can bang giita chuyén
giao kién thirc va dao tao k¥ ning

Pa dang hda cac hoat dong, phuong phap day hoc
(PPDH), van dung linh hoat cac PPDH tich cuc, hi¢u
qua vao bai hoc, mén hoc, nhim tao diéu kién cho
HS dugc THTN. Ngoai ra, cac bai day phai phu hop
v6i tinh hinh, dia ban thuc té cua truong va nang
luc tiép thu cua HS. Piy manh tng dung gido duc
giai quyét van dé, tang cuong sur dung thuc nghiém
trong giao duc, tao su ge‘in két chat ché hon gilta kién
thtrc khoa hoc va kinh nghiém thuc tién, can bz‘“mg
giita truyén thu kién thtc va rén luyén k§ ning cho
HS. Ngoai viéc t6 chirc cho HS hoan thanh nhiém vu
hoc tap trén 16p thi viéc giao nhiém vu hoc tap cho
HS & nha cling 13 khau quan trong. Nhiém vu giao
cho HS cang rd rang, cu thé thi qua trinh day hoc
cac mon khoa hoc cang mach lac, HS cang phat trién
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toan dién va giai quyét cac van dé hoc tap ciia minh
cang tot.

Bién phdp 2: Thuc hanh quan sat, du doan va dat
ra gia thtyét

Du doan c6 vai tro hét sirc quan trong trong con
duong sang tao khoa hoc. Céac du doan phén 16n dua
trén truc giac két hop véi kinh nghiém day din va
kién thirc sau rong trong ting linh virc. Su khai quat
hoa trong khoa hoc 13 qué trinh tao ra cac gia thuyét
dua trén viéc tom tat, téng hop cac su kién thuc
nghiém va kinh nghiém cam tinh. Tuy nhién, sy khai
quat héa khong chi don gian 13 viéc dua vao cac yéu
t6 méi ma khong co trong cac su kién co ban. Thay
vao d6, n6 1a qua trinh tim ra cac dic diém chung va
quy luat téng quat tir cac sy kién cu thé dé ap dung
cho cac trudng hop khac. Sy khai quat hoa giup HS
hiéu rd hon vé thé gidi xung quanh va phat trién kién
thirc khoa hoc. Cac du doan khoa hoc khong phai la
tly tién, nhung ching phai duoc hd trg ngay ca khi
chung khong thuc su chéc chan.

Bién phdp 3: Thyc hanh dé xuét thiét ké thi
nghiém dé kiém tra du doan

Trong nghién ctru khoa hoc, cac du doan va gia
thuyét thuong 1a sy khai quat hoa cac sy kién thuc
nghiém, vi vay chung c6 tinh triru twong va chung
chung Piéu nay c6 nghla 1a ching khong thé duoc
kiém nghiém tryc tiép. Dé kiém tra xem mét du doan
hodc gia thuyét co pht hop véi thuc té hay khong,
chiing ta can xem du doén nay thé hién nhu thé nao
trong thyuc té va nhimg dau hiéu nao duoc quan sat
thdy. Noi cach khac, ching ta can rat ra cac két qua
quan sat duoc tir cac du doan va gia thuyét ciia minh,
sau d6 tién hanh cac thi nghiém dé xac nhan xem két
qué it ra tir cac két luan d6 co dung hay khong véi
két qua thuc nghiém. Dé két qua duogc suy luan co y
nghia, n6 phai khac véi cac su kién ban dau ma dy
doén dya trén. Cang nhiéu két qua trong img voi thuc
té, du doan s& cang an toan va gan véi su that [5].

Ngoai ra, can to chire cac hoat dong gido duc phu
hop nham tao co hoi rén luyén cac phém chét, tao
diéu kién phat trién nang luc khoa hoc: tu chu, tu tin,
chap nhan rui ro, dam mé, khong go bo, thich phiéu
Iuu, to mo, ham hoc hoi, hai hudc,...

2.4. Xay dwng va day hoc chii dé STEM theo huwdng
phat trién nang lyc KHTN ciia HS théng qua nji
dung “Khoi lwong riéng va dp suit”

Trong qua trinh nghién ctu, chung t61 da xay
dung va hoan thién cac b san phém STEM st dung
cho Chuong “Khdi luong riéng va ap suét”, sach
gido khoa Vit 1i 8 [7,8], bao gdm: STEM Thang may
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thuy lyc, STEM Tho lin chai nhya, STEM Thuyén
dd choi va STEM Bén troi [6]. Trong khudn khé bai
bao nay, chung t6i gidi thiéu chit & STEM “Thang
may thay luc”.

2.4.1. Xay dung chii @é STEM “Thang mdy thiy lwc”

a) Vin @é thyc tién: Cong nghé thuy luc khong
con xa la trong nganh cong nghiép san xuét 6 to,
nganh hang khong va nhiéu linh vuc phuc vu doi
song. Cac don vi thiét ké va san xuét thang may ciing
mg dung cong nghé nay vao hé truyén dong dé tao
nén thang thiy lyc voi nhiéu vu diém vuot troi. Bing
cach str dung luc tao ra boi ap sudt 1én chat long bén
trong xi lanh, piston s& chuyén dong 1én trén. Bing
nhig kién thirc da hoc, HS s& tim hiéu va cu thé hoa
nguyén 1y hoat dong ctia thang may thiy luc bing
mot mo hinh ché tao don gian.

b) Hinh thanh y tweéng chi dé: Bé xay dung chi
dé STEM Thang méy thuy luc, HS can tim hiéu
nguyén 1y hoat dong cua thang, nghién ctru phuong
an tang, giam ap sudt chat 1ong,... Tir 6 hinh thanh
¥ tuong thiét ké dam bao tinh don gian, d& ché tao,
str dung vat liéu d& tim, ré tién.

Tim hiéu nguyén Iy
hoat déng cua thang

Thiét ké don gidn,

de che tao

Str dung xi lanh, ong
dén lam piston

Ting, gidm &p suit
chit léng

Hﬂ

Sodo 2.1. Hinh thanh y twéng chi dé STEM Thang
may thuy luc

¢) Kién thirc STEM trong chii dé

- Khoa hoc ) Céach lam tang, glam ap suat chat
long, tinh truyén nguyén ven ap suat ctia chat long.

- Cong ngh¢ (T): Cong nghé thuy luc.

- Ky thuat (E): Ban v& va quy trinh lip rap mo
hinh thang may thuy luc.

- Toan hoc (M): Tinh toan va do dac cac kich
thude cac chi tiét, vat liéu.

d) B¢ cdu hoi dinh huong

- Cau hoi khai quat: C6 thé ché tao dong co thuy
lyc bang nhitng cach nao? Nguyén li hoat dong cua
dong co thuy luc? Nhing luu y dé dong co co thé
hoat dong dugc?

- Cau hoi bai hoc: Dung tich xi lanh téi thiéu la
bao nhiéu dé phu hop cho dong co thiy luc hoat
dong? Thiét ké thang may thiy luc tdi wu vé ciu tao
va vat liéu su dung?

g) Dung cu, vt liéu va san pham: GV chuan bi
tai liéu huéng dan gia cong, 1ap rap mo hinh thang
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méy thay lyc; mdi nhém HS chuan bi cac vat lidu,
dung cu can thiét dung theo tai liéu huéng dan, bao
gdém: Xi lanh (4 chiéc, loai 5 ml), dng truyén (1 mét),
que g, keo con voi, siing bén keo, kim,...

2.4.2. Té chire day hoc chii dé STEM “Thang mdy
thuy luc”

Tién trinh day hoc v6i chu dé STEM phat trién
nang luc KHTN cta HS dugc ching t6i thuc hién
theo cac budc:

Burée 1: Chuan bi

O budc nay yéu ciu:

- GV viét tai liéu huéng dan gia cong, lap rap mo
hinh thang may thuay lyc.

- GV huéng dan HS chun bi cac vt liéu, dung
cu can thiét diing theo tai liéu hudng dén.

- HS trinh bay dugc ndi dung kién thirc cua cac
bai dd hoc trong chuong “Khdi lwong riéng va ap
suat”, sin sang van dung li thuyét vao thuc tién ché
tao san pham.

- Chia 16p thanh cac nhom dé thuc hién san pham,
moi nhém c6 tir 6 - 8 HS.

Buée 2: Giao nhiém vu: GV gi6i thidu vé thang
may thuy luc, déng thoi phan tich nguyén 1y hoat
dong, cAu tao cla thang. Sau d6, GV giao nhiém vu
cho cac nhom: Tir cac vat liéu dé tim nhu que gS,
xi lanh, éng truyén,. .. hay thiét ké, ché tao mo hinh
thang may thuy luc?

Buée 3: Hudng dan phac thao ban vé thiét ké: GV
dua ra cac cau hoi dinh huéng, vi du: Nguyén ly lam
viéc cua dong co thuy luc la gi? Co thé ché tao dong
co thiy lyc bang nhiing cach nao? Sau d6 hudéng dan
HS phac thao ban v& phuong an thiét ké thang may
thay lyec.

Buée 4: Gia cong, lap réap va thir nghiém mé hinh
thang may thuy luc

- Gia cong, lap rip: Cac nhom HS tién hanh gia
cong, lap rap mé hinh thang may thuy luc. Cac cong
viéc cac nhom can thuc hién: thiét ké mé hinh thang
may thuy luc, ché tao dong co thuy luc béng xi lanh
va Ong truyén; thir nghiém hoat dong cia mé hinh
thang may.

- Van hanh thir nghiém: Day dong thoi cac piston
xi lanh va quan sat chuyén dong ciia thang. Sau do,
kéo cac piston xi lanh tro lai vi tri ban ddu va quan
sat sy di chuyén cua thang. Néu thang may gip truc
trac, vi du: b phan dong co thuy luc (ché tao béng X1
lanh va dng truyén) ctia nhém nao bi ri nudc, thang
khong di chuyén dugce thi can gia cong lai mo hinh.
Nguoc lai, néu thang hoat dong dugc thi nhom hoan
thién bao céo két qua thyc nghiém.

Journal of educational equipment: Applied research, Volume 1, Issue 326 (December 2024)
ISSN 1859 - 0810

Bude 5: Béo céo két qua thyuc hién: HS hoan
thanh bao cio két qua thuc hién dy 4n STEM theo
nhom, & day, GV can phat mau bao céo két qua thuc
hién du an cho cac nhom HS.

Buwoc 6: Nhan xét, danh gia: GV thu nhan san
phdm 1& mo hinh thang thuy lyc tir cac nhom HS,
tién hanh nhan xét qué trinh lam viéc cta ca 16p va
ctia moi nhom, déng thoi nhan xét vé chat luong san
pham ctia mdi nhém HS.

2.5. Két qud thuc nghiém: Tién hanh thyc nghiém
day hoc cac chu dé STEM da thiét ké, trong d6 c6 chit
dé STEM Thang may thuy luc tai 02 16p 8 tai trudng
Lién cép Hanoi Victoria, Gia Lam, Ha N§i vao nam
hoc 2022 - 2023. Cung véi 02 16p thuc nghiém (TN)
nay, chung t6i tién hanh day hoc khéng theo gido
duc STEM tai 02 16p d6i ching (PC) khac. Cac 16p
TN va BC cung thudc mét Truong, co si $6, diéu
kién td chire day hoc va chét lugng hoc tap tuong
duong nhau va ciing mot GV day. Xir Iy két qua cac
bai kiém tra, phiéu danh gia theo tiéu chi danh cho
GV va phiéu tu danh gia cia HS bang phuong phap
thdng ké toan hoc. Két qua cho thiy: ty 1& % HS dat
diém kha, gidi & 16p TN cao hon ty 1& % HS dat diém
kh4, gioi & 16p DC; diém trung binh cong ciia HS 16p
TN cao hon HS 16p DC.

3. Két luan

Tir nhimg két qua da trinh bay nhu trén cho thiy,
HS céc 16p TN nam viing, ghi nhd 1y thuyét, van
dung va lién hé kién thic t6t hon so véi 16p DC.
Pdng thoi, tir cac két qua nay ciing cho thiy sy khac
biét gitta 16p TN va 16p DC. C6 thé két luan, sy khac
biét 1a do tac dong cua viéc day hoc STEM; viéc su
dung STEM véi cac chu dé da thiét ké 1a phu hop,
kha thi va phat trién duoc nang luc KHTN cho HS.
Ciing trong nghién ciru nay, chung t6i nhan thiy mirc
d6 anh huong ctia nghién ciru tir 0,77 dén 0,79 - ndm
& mirc trung binh, nghia 1a nghién ctru nay c6 thé ap
dung va nhan rong.
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