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Abstract: The content of the article proposes the development of a process and organization of STEM
education experiences with the theme “Hydraulic lifter” for high school students based on available
materials. The teaching process is built with logical and scientific design, including four activities. The
results and discussions show that the research team has organized a successful experience for grade 8
students in two schools. The groups have been able to manually design, assemble and successfully test a
hydraulic lifter under the guidance and support of teachers in two periods.
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1. Pit vin dé

Dinh hudng hinh thanh va phat trién nang luc cho
hoc sinh (HS) l1a mdt trong nhitng muyc ti€u va ciing
1a yéu cau can dat d6i v6i HS trung hoc phd thong
va da duoc trinh bay trong chuong trinh gido duc
pho thong tong thé [1]. Gido duc STEM 1a mot trong
nhitng phuong thirc gop phan dap mg dugc nhiing
muc ti€u va yéu cdu trén [2, 3, 4].

HS tim hiéu va van dung kién thuc vé 4p sudt chit
long (Khoa hoc Tu nhién 16p 8) dé thiét ké va ché
tao may nén thury luc v6i nhitng tiéu chi cu thé. Sau
khi hoan thanh, HS s& dugc tht nghiém va nidm dugc
nguyén 1y hoat dong va ché tao thiét bj don gian mo
phong nguyén ly may nang thuy luc.

Viéc d& xuit va xay dung tién trinh day hoc chi
dé giao duc STEM “May nang thiy luc” cho HS
trung hoc co so s€ hinh thanh kha nang nghién ctu
khoa hoc, tao hung thu, dap ung yéu cau thuc tién.
Thong qua viéc nghien ctru chu dé s& hinh thanh cac
nang luc: Giai quyét van dé, tinh toan, cong nghé
va tim hiéu ty nhién cho HS, dap g yéu cau phat
trién nang luc theo chuong trinh pho thong 2018 [1].
Ngoai ra, chu dé nay ciing giup hinh thanh phdm chat
cham chi va sang tao cho HS trong qud trinh thuc
hién.

2. N§i dung va phwong phap nghién ciru

a. Cdu hoi nghién ciru

- Dé nang cac vt nang ngudi ta sir dung cac thiét
bi nang, trong d6 nhiéu thiét bi sir dung nguyén Iy
nang bang thuy luc.

- Tai sao chi bﬁng luc tac dong nho ma ta co thé
nang dugc mot vt rat nang lén cao?

b. Nguyén tic dé xudt chi dé

- C6 tinh hap dan doi véi HS: D& tai mang tinh
thuc té va duogc lam theo nhom nén sé hép dan duoc
HS.

- Phii hop véi kién thirc von cé va can trang bi
cho HS: Phan 16n ngi dung kién thirc trong cic mon
khoa hoc tu nhién ma HS da duoc hoc.

- Phu hop voi kha nang va thao tac ky thudt cua
HS: Chu d& phu hop v6i kha ning va thao tac ky
thuat cua HS.

- San pham hoat ddng cé tinh cdp thiét: San pham
gitp hinh thanh cac ky nang va pham chit dap vng
yéu ciu cua chuong trinh gido duc phd thong

- Mang tinh kha thi: Cac vat liéu ché tao d& kiém
(xi lanh, day truyén, ...).

- Phit hop véi ké hoach gido duc: Hang nim, mdi
16p ¢6 35 tiét hoat dong trai nghiém. [1].

¢. Ngi dung nghién ciru

- Ap suat chat 1ong (Khoa hoc Ty nhién 16p 8)

- Binh thong nhau (Khoa hoc Ty nhién 16p 8)

d. Phuwong phdp nghién ciru

Céc phuong phap nghién ctu dugc ching toi su
dung nhu nghién ctru Iy thuyét va thuc hanh, xt 1y s6
liéu, thuyét trinh ...

3. Tién trinh day hoc ©

Hoat dong 1. Xac dinh yéu cu thiét ké va ché
tao may thuy luc

1. Muc tiéu cua hoat dong

HS nam vimng yéu cau “Thiét ké va ché tao may
thuy luc” theo céc ti€u chi: nang dugc vat nang co
trong lugng gép d6i luc nang, gon nhe, dé ché tao va
tiét kiém.
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2. Noi dung hoat dong

- Gio vién (GV) cho HS xem video vé kich thuy
luec.

- GV giao nhiém vu cho HS thyc hién dy an dya
trén kién thirc vé ap suat, binh thong nhau va nguyén
li Pascan.

- GV thao luan va théng nhat voi HS vé ké hoach
trién khai du an va tiéu chi danh gia san phim cia
du an.

3. Du kién san phcfm hoc tdp cia HS

- M6 ta va giai thich dugc mot cach dinh tinh vé
nguyén li ché tao may thuy lyc;

- Xac dinh duoc kién thirc can st dung dé thiét
ké, ché tao may thuy luc.

- Hinh dung dugc cac cong viéc can chuén bi,
phéan cong cong viéc.

4. Céch thirc t6 chirc hoat dong

- GV chia 16p theo cac nhom.

- GV giao cho HS tim hiéu vé& mét kich thity luc
hodc hoat dong ciia mdt may xuc (tai li€u, video...);
GV dit cau hoi tai sao cdc thiét bi d6 c6 thé tao ra luc
16m nhu vay.

- HS suy nghi, trao d6i véi ban, nhém; trinh bay
va thao luén chung.

- GV yéu ciu cic nhom chuan bi vét liéu & nha
mang dén 16p chuan bi cho tiét sau.

+ Céc thiét bi day hoc: gidy AO.

+ Céc xilanh c6 tiét dién khac nhau, 6ng truyén;

+ Gia gé, dinh, kéo, dao, bang dinh, bua...;

+ Cac vat nang cé khdi luong xac dinh (1kg,
0,5kg).

5. Panh gia hoat dong

- GV phan tich, nhan xét va danh gia céc cau tra
161 cia cac HS/nhom, goi y mang tinh dinh hudng
cho HS vé viéc chon phuong an.

- GV nhén xét vé mirc d6 chuan bi vat liéu cta cac
nhém viao dau tiét sau.

Hoat dong 2. Nghién ciru kién thirc va xay
dung ban thiét ké

1. Muyc dich cia hoat dong

HS hinh thanh kién thirc méi vé Ap suat, binh
thong nhau va nguyén li pascan ; dé xuat dugc giai
phap va xay dung ban thiét ké may thuy lyc.

2. Néi dung hoat dong

- HS nghién ctru sach gido khoa va tai liéu tham
khao vé céac kién thirc trong tam sau:

+ Ap suét chét long

+ Binh thong nhau

+ Nguyén 1i pascan

- HS thao luén vé céc thiét kéva dua ra giai phap
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c6 can cu.

- HS hoan thanh ban thiét ké.

- Yéu cu: Ban thiét ké chi tiét, md ta rd kich
thudce, hinh dang cia may thuy lyc va cac nguyén vt
liéu st dung... Trinh bay, giai thich va bao v¢ ban
thiét ké theo cac tiéu chi dé ra.

3. Du kién san phcfm hoc tdp cua HS

- HS xac dinh va ghi duoc thong tin, kién thic
vé ap suét chat 16ng, binh thong nhau va nguyén ly
pascan

- HS dé xuét va Iya chon giai phap co cin ctr, xdy
dung duoc ban thiét ké may dam bao céc tiéu chi.

4. Céch thirc té chite hoat dong

- GV giao nhiém vu cho HS:

+ Nghién ciru kién thirc trong tim.

+ Xay dyng ban thiét ké may thuy luc theo yéu
cau;

+ Lap ké hoach trinh bay va bao vé ban thiét ké.

- HS thuc hién nhiém vu theo nhém:

+ Tu doc va nghién ctru sach giao khoa, tim kiém
thong tin trén Internet. ..

+ Pé xuét va thao luan cac ¥ tudng, thong nhat
mot phuong an thiét ké tot nhat;

+ Xay dung va hoan thién ban thiét ké may;

+ Lua chon hinh thtrc va chuan bi noi dung bao
cdo.

- GV quan sat, hd tro HS khi can thiét.

5. Panh gia hoat dong

- Cac nhém HS ty nhan xét va danh gia vé két
qua.

- GV phan tich, nhan xét qua trinh thuc hién va
két qua ctia cac nhom.

Hoat dong 3. Trinh bay ban thiét ké

1. Muc dich cua hogt dong

HS hoan thién duoc ban thiét ké may thiy luc cia
nhom minh.

2. Noi dung hoat dong

- HS trinh bay, giai thich va bao vé ban thiét ké
theo cac tiéu chi dé ra.

- Phan cong cong viée, 1én ké hoach ché tao va
thtr nghi¢ém may.

3. San pham ciia hoat dong

Ban thiét ké méy sau khi dugc diéu chinh va hoan
thién.

4. Céch thirc té chite hoat dong

- GV dua ra yéu cau vé: Noi dung can trinh bay;
Thoi lugng bao cao; Cach thire trinh bay ban thiét ké
va thao luan.

- HS bao cao, thao luan.

- GV diéu hanh, nhan xét, gop y va hd tro HS.
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5. Panh gia

- HS tu danh gia, nhan xét.

- GV nhan xét, danh gia két qua ciia cic nhom va
ctia ca 16p theo qua trinh thyuc hién va két qua cong
viéc.

Hoat dong 4. Ché tao thir nghiém, thuyét trinh
va danh gia chung

1. Muyc dich cia hoat dong

- HS dua vao ban thiét ké da lya chon dé ché tao
chiéc may thuy lyc.

- HS thir nghiém, danh gia san phiam va diéu
chinh néu can.

2. Noi dung hoat dong

- HS st dung céc nguyén vat liéu va dung cu
chuén bj trudc dé ché tao may thiy luc.

- Trong qua trinh ché tao cdc nhém dong thoi thir
nghiém thiét bi ctia minh, quan sat, danh gia va diéu
chinh néu can.

3. San pham hoat déng

M&i nhom c6 mot san pham 13 mot chiéc may
thuy luc da dugc hoan thién va thir nghiém.

Thuyét trinh san pham trinh bay trén gidy A0,
trinh chiéu PPT, ....

4. Cdch thire t6 chire

- GV giao nhiém vu:

+ St dung cac nguyén vat liéu va dung cu cho
trude dé ché tao may theo ban thiét ké;

+ Thtr nghiém, diéu chinh va hoan thién san
pham.

- HS tién hanh ché tao, thu
nghiém va hoan thién san pham
theo nhom.

- GV quan sat, hd tro HS néu
can.

- GV va céc ban trong 16p
quan sat, ling nghe ngudi thuyét
trinh, phan bién, dat cau hoi, rit
ra bai hoc, danh gia san phdm
thuyét trinh dya theo céc tiéu chi da thong nhit.

- Mdi nhom thuyét trinh xong, GV va cac ban ¢
thé dat/tra 161 cau hoi, thao ludn, chia sé kién thirc
kinh nghiém, rat ra cac bai hoc, tiép tuc diéu chinh
va hoan thién san pham.

- Cubi cung, GV nhén xét, danh gia, két luan va
tong két.

5. Bdnh gid hoat déng: Dua vao dién bién thuyét
trinh, két qua tra 101 cac cau hoi va may thay luc
dugc hoan thanh ctia mdi nhom. GV nhan xét, danh
gid vé dién bién thuyét trinh, két qua hoat dong cua
nhom, muc d6 dap tng yéu cau dit ra vé san pham,
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s phdi hop giita cac thanh vién, tinh than va thai
do mdi thanh vién trong 16p khi thyc hién,...1a hoat
dong hitu ich va y nghia gitp nhitng 1an trai nghiém
duoc hiéu qua hon.

3. Két qua va thio luin

Trén co so tién trinh day hoc da dugc xay dung
O trén, chung t6i da t chirc day hoc chu dé giao duc
STEM “May ndng thuy lyc” tai cac 16p 8A2, 8A3,
8A4 Truong Trung hoc co s& Xuan Hoa va cac 16p
8A1, 8A2 Truong Trung hoc co s6 Nam Viém.

Trong khi t6 chtrc trai nghiém, HS mdi 16p da
dugc chia thanh 4 nhém, GV t6 chirc va diéu khién
HS hoat dong tuan tu theo tién trinh day hoc. Két qua
danh gia dinh tinh: phan 16n HS da thé hién sy thich
tha vé thong tin GV da dé cap. Cac nhom thyc hién
tuan tu theo timg budc trong 4 hoat dong dudi sy hd
tro cua GV. Tuy nhién c6 mét vai HS trong 16p t6 ra
bbi rbi nhung da duoc GV hd tro kip thoi.

Két qua t6 chirc, hoat dong ctia cac nhom déu dat
muc dich dat ra ctia cac hoat dong. Cudi budi, da sb
HS trong 16p té 10 su hung thu, phén khoi véi thanh
cong trong viéc 1am duge may nang thiy luc va hiéu
13 nguyén 1y hoat dong cua thiét bi.

4. Két luan

V6i thanh cong trong trién khai cac tiét hoc theo
tién trinh day hoc duogc dé xuét, chung to tién trinh
day hoc mang tinh khoa hoc va hop ly. Thong qua
cac hoat dong khi thuc hién yéu cau cua chu dé,
cac HS da thé hién rd sy himg tha, thai do lam viéc
nghiém tic, hang say va cho thay kha nang lam viéc
nhom rat tot cua HS.

Do d6 tién trinh nay hoan toan c6 thé 4 ap dung cho
HS khéi 8 & cac truong trung hoc co s, giap dinh
huéng phat trién ning luc: Giai quyét van dé, tinh
toan, cong nghé va tim hiéu tu nhién, ciing nhu gop
ph?m hinh thanh pham chét chiam chi cta HS.
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