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Abstract: This study proposes a 4-stage STEM educational workflow for the topic “Reaction-powered
vehicle” in 10th-grade Physics based on Newton's laws to foster students’ problem-solving and creativity
skills. The pedagogical experiment was implemented high-scale across 108 classes with over 2,600
students at FPT Polyschool Hanoi during the 2023 - 2026 period. Quantitative and qualitative results
showed that 80.5% of students achieved “Good” and “Excellent” levels through standardized rubric
assessments, with over 70% of groups autonomously resolving technical errors such as pressure leaks and
track deviation. Remarkably, 12% of the groups demonstrated cross-curricular integration by applying
chemical reactions between baking soda and vinegar to build advanced gas-pressure engines, proving the
workflows high efficiency in enhancing students’ engagement and real-world application.
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1. Bit vin dé

Trong bdi canh d6i méi gido duc phd thong hién
nay, viéc chuyén tir chi trong truyén thu kién thirc
sang phat trién toan dién ning luc va phim chat hoc
sinh dugc xac dinh 13 muc tiéu cdt 16i cua Chuong
trinh Gido duc phé thong 2018 [1]. Trong hé thong
cac nang lyc can hinh thanh, ning lyc giai quyét van
dé va sang tao 1a mot trong nhimng ning luc chung
quan trong nhat gitp hoc sinh c¢6 kha nang thich
g va giai quyét cac tinh huong phure tap trong thuc
tidn [1], [2]. Tuy nhién, thyc té day hoc mén Vat Ii &
nhiéu trudng trung hoc phd thong hién nay cho thay,
phuong phap giang day truyén thong van con chiém
wu thé, dan dén viéc hoc sinh con gap nhiéu kho khin
khi van dung kién thuc ly thuyet vao thuc té, kha
nang tu duy doc 1ap va htirng thu hoc tap chua dugc
phat huy moét cach hi¢u qua [3].

DPé khic phuc nhimg han ché nay, gido duc
STEM (Science, Technology, Engineering, and
Mathematics) da dugc nghlen ctru va trién khai nhu
mot giai phap dot pha nham thuc day chuyén doi
phuong phap day hoc tich cuc [4]. Thong qua qua
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trinh trai nghiém, thiét ké ky thuat va ché tao san
pham, hoc sinh c¢6 co hoi huy dong kién thirc lién
mén dé giai quyét cac van dé thyc tién, tir d6 phat
trién manh mé tu duy phan bi¢én va nang luc sang tao
[2], [4]. Trén thé gi6i va tai Viét Nam, cac nghién
ctru vé giao duc STEM di khing dinh vai trd cua
phuong phap nay trong viéc nang cao hi¢u qua nhan
thttc ctia hoc sinh [4], [5]. Du vay, viéc xay dung
cac chu d& STEM dong bo, cb quy trinh danh gia
nang lyc tuong minh va c6 kha ning trién khai thyc
nghiém ¢ quy mo dai tra cho ddi tuong hoc sinh dinh
hudng nghé nghiép van con 1a mot khoang tréng can
tiép tuc nghién ciru.

Trong chuong trinh Vat 1i 10, phan mon Bong luc
hoc voi trong tdm la cac Pinh ludt Newton va nguyén
li chuyén dong bang phan lyc s¢ hitu ndi dung kién
thirc mang tinh Gng dung k¥ thuat rat cao, gan giii
v6i doi séng ky thuat, 1a chat liéu 1y tuong dé t6 chirc
cac hoat dong hoc tap theo dinh huéng STEM [3].

2. Noi dung nghién ciru

Du an STEM “Xe dua phan luc” dugc xay dung
dwa trén kién thirc vé luc, phan luc va cac dinh luat
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chuyén dong Newton trong chuong trinh Vat Ii 10
[1]. D¢ hoan thanh dy 4n nay, hoc sinh can phdi hop
va van dung linh hoat kién thac cta bén linh vuc
STEM [2], [4]. V& mit Khoa hoc, hoc sinh ap dung
ly thuyét cac dinh luat Newton, luc ma sat va luc
can khong khi dé giai thich co ché chuyén dong cua
xe [1]. V& Toan hoc, hoc sinh tién hanh do dac kich
thudc cac bo phéan va tinh toan s6 liéu thuc nghié¢m
thu dugc sau khi cho xe chay thir. Yéu té Cong nghé
va Ki thuét dugce thé hién rd qua vi¢c cac nhom tu tay
st dung dung cy co ban dé cat got, lép rap vt licu
tai ché nhu chai nhya, nip chai thanh mé hinh hoan
chinh, ddng thoi v& ban thiét ké trén gidy A0 va lién
tuc cai tién hinh déng xe dé chay nhanh hon.

Qua chudi hoat dong ty lam san phim nay, hoc
sinh c6 co hoi phat trién ty nhién cac nang luc cbt
16i nhu giai quyét van dé, tu duy sang tao, kha ning
giao tiép va lam viéc nhom [2], [5]. Thong qua thuc
nghiém su pham thuc té, nghién clru nay nhim muc
dich theo ddi, danh gia sy tién b vé ning luc sang
tao cua hoc sinh béng b tiéu chi Rubric 1o rang. Cudi
cung, dy an hudng téi viée tao ra mot moi truong hoc
tap vui vé, gitip hoc sinh tang thém hing thu véi mon
Vat li va biét cach dem kién thirc trong sach v& ap
dung vao thuc té doi sbng.

3. Tién trinh day hoc

3.1. Hoat dng 1: Xdc dinh vin dé va tim hiéu
kién thivc nén (45 phit — Tiét 1)

3.1.1. Muc tiéu hoat dong

Phan tich duoc nguyén li chuyén dong bang phan
luc 16ng ghép trong bdi canh st dung ning luong
xanh, hudng téi su phét trién bén viing.

Nim viing nhiém vy thiét ké, ché tao mé hinh xe
dua phan luc tir vat liéu tai ché.

3.1.2. Noi dung hoat dong

Gi4o vién dat tinh hudng xuit phat bang cach
trinh chiéu video/tu liéu sinh dong vé ung dung thuc
té ctia dong co phan lyc trong doi sdng xa hoi. Tir boi
canh d6, hoc sinh thao luan nhom nham giai quyét
mau thuan nhan thic ¢t 16i: Lam sao tao ra luc déy
du 16n giup xe chuyén dong thing, nhanh, 6n dinh
ma hoan toan khong can sir dung cac dong co dién
truyén thong. Két thuc phién thao luan, gido vién va
hoc sinh cing théng nhat hé¢ thdng 05 tiéu chi ky
thuat chudn STEM ciia san pham:

Tiéu chi 1 (Khoa hoc): Xe van hanh hoan toan
dwa vao nguyén li phan lyc thong qua 4p suét khi cua
bong bong hodc khi CO, sinh ra ttr phan irng héa hoc
gitta gidm va baking soda

Tiéu chi 2 (K thudt): Xe c6 kha niang chuyén
dong thing huéng, két cdu khung, truc va banh
c}}uyén dong nhip nhang, khong 1éch quy dao dang
ke.
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Tiéu chi 3 (Cong nghé): St dung vat liéu tai ché
(vo chai, nip chai, 6ng hat) v6i chi phi thap, gia cong
an toan bang cac dung cu co ban.

Tiéu chi 4 (Nghé thudt): Thiét ké hinh dang tdi
uu khi dong hoc (c6 chdp nhon giam lyc can gid) va
trang tri mang ban sic riéng doc dao.

Tiéu chi 5 (Todn hoc): San pham hoan thién chéc
chan, chiu duoc ap suat khi dé dé dang thyc hién do
dac cac dai luong dong hoc thuc nghiém.

3.1.3. D kién san pham hoc tdp

Phiéu hoc tap s6 1 hoan thanh ghi nhan bdi canh
thuc té va 05 tiéu chi ky thuat.

Bén phén cong nhiém vu chi tiét giita cac thanh
vién (nhém trudng, thu ky, thiét ké, thi cong).

3.1.4. Cach thirc t6 chire hoat dong

Gi4o vién trinh chiéu bdi canh, chia nhém (5 hoc
sinh/nhom) va phat Hd so hoc tap; hoc sinh tiép nhan
nhiém vu.

Nhom thao luan cac kién thirc nén lién quan
(Pinh luat 11, 11T Newton, lyc ma sat, chuyén dong
thang bién ddi déu); gido vién goi ¥ lién hé cac hién
tuong thuc t& nhu tén lira phong hodc bong bay xi
hoi.

Pai dién cac nhom phat biéu x4c nhan hé tiéu
chi san pham; gido vién chuan hoa va giao nhiém vu
nghién ctru sau kién thirc nén tai nha.

3.2. Hoat dong 2: X4y dung va bio vé ban thiét
ké (45 phut — Tiét 2)

3.2.1. Muc tiéu hoat dong

- Van dung cac kién thirc ¢t 161 vé Pinh luat I
va 11l Newton dé giai thich co ché chuyén dong phan
lyc cling nhu dé xuat cac giai phap tang gia tc cho
Xe.

- Hoan thanh ban vé& k¥ thuat chi tiét ctia xe dua
& céac hinh chiéu, thé hién rd kich thude hinh hoc va
két cAu khi dong hoc.

3.2.2. Noi dung hoat dong

Hoc sinh 1am viéc nhom dé hién thuc hoa ly
thuyét 1én ban v& k¥ thuat trén gidy A0. Cac nhom
thuc hién tinh todn dinh luwong: chon dudng kinh truc
va kich thudc banh xe thich hop nhdm tbi giam luc
ma sat can trd; thiét ké chop non phia trudce than vo
chai nhya dé giam luc can khong khi. Ddng thoi, xac
dinh vi tri dat nguon nang lugng phun khi thang vé
ph1a sau nham t6i uu hoa lyc phan tac dung diy xe
tién 1én. Ting nhom lan luot thuyét trinh phuong an
thiét ké va bang du tra kinh phi vat tu, tiép thu cac y
kién dong gop nham tdi wu hoa ban vé trude khi tién
hanh thi cong.

3.2.3. Dy kién san phcfm hoc tap

Ban v& phac thao ky thuat xe dua phan lyc hoan
chinh trén gidy AO.

Phiéu du tra vat lidu cing Nhat ky diéu chinh
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thiét ké sau khi phan bién.

3.2.4. Cdch thirc té chire hoat dong

Gi4o vién yéu cdu cac nhom hoan thanh ban vé
k¥ thuat chi tiét trén gidy A0 dua trén 05 tiéu chi da
thong nhat.

Hoc sinh thao luan, do dac kich thudc hinh khdi
va phan chia nhan sy; gido vién b vén, nhic nhé hoc
sinh Iuu ¥ 16i 1éch tAm miéng phun khi khién xe mat
huéng chuyén dong thing.

T6 chirc phién “Hoi nghi khoa hoc tré”, moi
nhém thuyét trinh 5 phut va phan bién chéo; gido
vién chuan hoa kién thirc, ky duyét thiét ké va cap
phép ché tao mau thu.

3.3. Hoat déng 3: Ché tao méu thir va thir

nghiém hiéu chinh (Lam viéc ngoai gio' — 7 ngay)

3.3.1. Muc tiéu hoat dong

- Thuc hanh k¥ thuat, cong nghé thong qua viéc
cét got vat lidu tai ché, lap rap truc banh xe dong tim
va ¢b dinh céc chi tiét bang sung bin keo.

- Vén dung tu duy thuc nghiém dé phat hién, sta
chita cac 13i sai léch giita Iy thuyét va thuc té vén
hanh.

3.3.2. Noi dung hoat dong

Hoc sinh ty chu lam viéc nhém ngoai gio 1én 16p
trong vong 7 ngdy. Quy trinh thi cong thuc té duoc
chuin héa qua 4 budc ky thuat. Gido vién theo dai
tién do gian tiép qua cac kénh trao ddi truc tuyén dé
tu van k¥ thuat khi hoc sinh gap su ¢ sut ap suat khi.

3.3.3. Dur kién san phcfm hoc tap

Mo hinh xe dua phan lyc hoan thi¢n, van hanh
6n dinh.

Video hanh trinh ché tao (t6i da 3 phut) va Nhat
ky hoc tap cua nhom.

3.4. Hoat dong 4: Bao cdo du an, thir nghiém do
dac so ligu va danh gid sin pham (90 phit — Tiét 3
& Tiét 4)

3.4.1. Muc tiéu hoat dong

- Thyc hién dugc thyc nghi¢m khoa hoc tai 16p:
tryc tiép thu thap va xu Iy sd liéu dong hoc (s, t) dé
tinh toan gia tc (a) va luc day phan lyc (F), kiém
chung Dinh luat IT Newton.

3.4.2. Noi dung hoat dong Tiét hoc duoc 16 chirc
thanh hai giai doan mang tinh hoc thudt cao:

Giai dogn 1 (Bdo cdo & Phan bién - 50 phut):
Ting nhém c¢6 5 phat chiéu video hanh trinh va
thuyét trinh béo céo; cac nhom khac tién hanh chat
van chéo dya trén ngan hang cau hoi dinh hudng
clia gidao vién vé ban chat ma sat, cach ting gia tdc,
co ché phan lyc; gido vién nhan xét chuyén mén va
chuan hoa kién thtrc.

Giai doan 2 (Thuwce nghiém & Thi dau - 40 phiit):
Céc nhom dua xe ra dudong dua chuan héa, tién hanh
tha xe chuyén dong; str dung thude do quing dudng
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dich chuyén (s) va dién thoai bam gio' chuyén dong

(t); hoc sinh xur 1y s6 li€u thuc nghiém ngay tai 16p
2 P 2s

de tinh toan gia toc a = 77 va luc tac dyng F = m.a

dé hoan thién bang két qua. Két thuc bang tro choi
«Cudc dua ki thu» dé tim ra chiéc xe t6i wu nhat va
trao gidi thudng.

3.4.3. Dy kién san phcfm hoc tap

Béo cédo thuc nghiém chira bang s6 lidu dong hoc
da duoc tinh toan d?ly du cac dai lugng a, F.

Ho so hoc tap nhom hoan chinh (phiéu danh gia
chéo gilrta cac nhom, bang tu lugng hoa dong gop
thanh vién).

3.4.4. Cdch thirc té chirc hoat dong

Gi4o vién phd bién quy ché chdm diém chéo bang
Rubric, luat thi ddu va bdc tham th tu bao céo.

Céc nhom tuan ty bao cao san pham; sau do6 tién
hanh tha xe do dac s liéu thuc nghiém trén duong
dua va ghi chép vao bang két qua.

Pai dién nhém chia sé sb liéu, bién luin vé
nguyén nhan gy ra sai sb thuc té, gido vién hé thong
hoa kién thirc chwong Dong lyc hoc va cong bd diém
s6 du an.

Ung dung trong day hoc Vat Iy tai trung tim FPT
Polyschool Ha Noi

4.1. Poi twong va quy mé té chive thwe nghigm

Trén co sé tién trinh day hoc di xay dung, chi
dé giao duc STEM “Xe dua phan lyc” da dugc dua
vao trién khai thuc nghiém dai tra cho hoc sinh khéi
10 tai Trung tam FPT Polyschool Ha Ndi trong giai
doan tir nim 2023 dén ndm 2026. Quy mb trién khai
cu thé qua cac khoa hoc duogc tong hop tai dudi day:

Bang 1: Quy mé trién khai thuc nghiém

Khéa hoc | Giai doan |S6 lwgnglép| Co chu nhom/lép
Khoa K19 | 2023 - 2024 50 16p

Khoa K20 | 2024 - 2025 36 16p 4 -5 nhom
Khoa K21 | 2025 - 2026 22 16p

Tong cong 3 nam hoc 108 16p

4.2. Két qud phdt trién néng luc gidi quyét vin
dé va sdng tao

- banh gia dinh Iugng va dir liéu thyc nghiém:
80,5% hoc sinh (twong duong hon 2.600 hoc sinh)
dat mirc Kha va Tét tré 1én trong bd ti€u chi Rubric
danh gia san pham (dwa trén cac tiéu chi kha ning
xéac dinh van dé, giai quyét van d¢, tu duy sang tao);
19,5% dat muc Trung binh; khong c6 nhom hoc sinh
bi danh gia khong dat.

- Banh gid dinh tinh: hon 70% céc nhom ty phat
hién va xur 1y thanh cong cac 16i k¥ thuat phat sinh
trong lan thir nghiém dau tién (nhu xe chay léch
hudng, 1o ri 4p sudt khi) bang cach chu dong cin
chinh lai do déng tam cua truc banh xe hodc tdi uu
hoa tiét dién miéng phun. Ngoai cac mé hinh sir dung
dong co bong bay truyén thng, cé khoang 12% cac
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nhém hoc sinh xuét sic (tap trung nhidu & khoa K20
va K21) da ty nghién ctu, img dung phan tmg hoa
hoc gilra baking soda va glam an dé tao ap suat khi
CO, lam dong co phan lyc, thé hién tu duy van dung
klen thire lién mon Vat Iy — Hoa hoc vao thuc tién.

4.3. Cic sin phim doi méi sing tao tiéu biéu
ciia hoc sinh

Qué trinh trién khai du 4n da ghi nhan sy sang
tao vuot trdi cua hoc sinh thong qua cac san phém s
dung dong co khi nén (bong bay) tir vat lidu tai ché.

ISSN 1859 - 0810

lai ¢ viéc ap dung ly thuyét cac Dinh luat Newton ma
con biét ty chinh stra 16i ky thuat, phdi hop k¥ ning
lam vi¢c nhom, va dac biét 1a c6 su sang tao vuot bac
khi tyr nghién ctru tich hop kién thirc lién mon (Vat
1y - Hoa hoc) dé cai tién dong co xe.

Tién trinh nay la mot tai liéu tham khéo co6 gia tri
cao cho gido vién Vat Iy cAp THPT noi chung va hé
thong gido duc nghé nghiép/phd thong cao ding néi
riéng trong viéc hién thuc hoa dinh huéng gido duc
STEM, ga“in hoc tap véi trai nghiém thyc té.

Dmh‘hﬁww
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HI. Bdn vé thiét ké (Poster) va mé hinh Xe
dua phan lyc HS K19

H2. Ban vé thiét ké (Poster) va mé
hinh Xe dua phan luc HS K20

H3. Ban vé thiét ké (Poster) va mé hinh
Xe dua phan luc HS K21

5. Két luan

Dé tai da xay dung thanh cong tién trinh day hoc
STEM chu d& «Xe dua phan lyc» (gém 4 hoat dong
chinh dién ra trong 4 tiét trén 16p va 7 ngay lam viéc
nhém ngoai gio) theo ding dinh hudng phat trién
nang lyc cua Chwong trinh GDPT 2018. Hé théng
5 tiéu chi ky thuat chuan STEM ciia san pham dugc
thiét ké twong minh, phi hop véi trinh d6 nhéan thirc
cua hoc sinh 16p 10.

Két qua trién khai thyuc nghiém quy mo 16n (108
16p tai FPT Polyschool Ha N§i trong giai doan 2023
- 2026) da chung minh tinh kha thi va hiéu qua vuot
troi cua tién trinh dé xuit. Vi 80.5% hoc sinh dat
murc Kha va Tét, nghién ciru khang dinh m6 hinh day
hoc nay glup t6i wu hoa viée phat trién nang lyc giai
quyét van dé va sang tao. Hoc sinh khong chi ding
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