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Tom tat: Bai bao nghién ciu giai phap doi mai phuong phap day hoc Vat ly théng qua viéc két hop cac bai
tap thuc tién va cong nghé ky thudt so. Tac gia dé xudt quy trinh day hoc 4 giai doan, gitip hoc sinh chi
dong thu thap so liéu thue té tir video va xit ly qua cac phan mém bang tinh. Két qua cho thay phuong phap
nay khong chi trire quan hoa cdc khai niém triw tuong nhu gia toc, van toc ma con gitip hoc sinh hinh thanh
cac ky nang so theo Thong tu 02/2025/TT-BGDPT.

Tir khoa: Cong nghé so, nang luc giai quyét van dé, nang e sé, dong hoc, day hoc Vat Iy 10.

Nhén bai: 15/12/2025; Bién tap: 16/12/2025; Phan bién: 22/12/2025; Duyét dang: 29/12/2025.

1. Dat van dé

Trong chwong trinh Gido duc phd théng 2018,
moén Vat ly déng vai trd chd dao trong viéc hinh
thanh thé gi¢i quan khoa hoc va rén luyén kj nang
thwc nghiém cho hoc sinh. Tuy nhién, viéc giang
day chuwong Dong hoc hién nay dang vap phai mot
rao can lon: cac bai toan thwong dwoc “ly twéng
hoéa”, khién hoc sinh kho thdy dwoc suw lién quan
gitra cong thirc va doi sdng. Bén canh do, cac thiét
bi thi nghiém truyén théng (nhw déng hd bam giay
tha cdng) thworng co sai sb phan xa rat |on déi voi
cac chuyén déng nhanh, dan dén két qua thuc
nghiém thiéu thuyét phuc.

Su ra doi clia Thong tw sb 02/2025/TT-BGDDT
vé Khung nang luc sb da mé ra hwdng di maéi. Viéc
tan dung dién thoai thédng minh va cac phan mém
xt ly di¥ liéu khéng chi 1a mét gidi phap tinh thé cho
viéc thiéu hut thiét bi ma con la phwong thirc chi
dao dé hoc sinh tiép can véi phwong phap nghién
ctru khoa hoc hién dai: Day hoc dwa trén dir liéu
thyc té.

2. N6i dung nghién ctru

2.1. Co s& ly luén vé day hoc phét trién néng luc
va nang luc sé

Trong ky nguyén sb, nang luc gidi quyét van dé
(GQVD) khong con don thuan 1a viéc thao tac trén
céac con sb gia dinh. Theo Chwong trinh GDPT 2018
va Thong tw 02/2025/TT-BGDDT, nang lwc nay yéu
cau hoc sinh phai biét két hop gitra tw duy logic vat
ly va cac cong cu bd tro hién dai.

Sw dich chuyén tr “Toan hoc héa” sang “D liéu
hoa”: Vat ly hoc la khoa hoc thwc nghiém. Trwéc
day, hoc sinh thuwdng giai cac phwong trinh v = v,
+ at v&i cac con sb «dep dwoc cho san. Cach Iam
nay khién hoc sinh mét di kha nang cdm nhan thuwc
té. Viéc rng dung cong nghé sb gidp hoc sinh tiép
can véi dir lieu “thd” - nhixng con sb c¢o sai sd, c6
sw bién thién thyc té; tir d6 hinh thanh tw duy khoa
hoc chan thuec.

Hé sinh thai thiét bj di dong nhw mét phong thi
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nghiém di déng: Mot chiéc dién thoai thoéng minh
hién nay tich hop: Camera téc dd cao, cdm bién gia
tbc, phan mém x( ly di¥ liéu. Viéc khai thac cac thiét
bi nay gilp x6a bd rao can vé co sé vat chat, bién
moi khéng gian (tr san trwong dén dwdng phd)
thanh méi trwong hoc tap.

2.2. Quy trinh phét trién nang lyrc gidi quyét van
dé vét ly théng qua céng cu s

2.2.1. Giai doan 1: Tim hiéu va phét hién van dé

Gido vién t chirc cho hoc sinh quan sat thuc té
dé kich thich t6 mo:

- Tinh huéng: Quan sat mot ngudi lai xe may bét
dau tang tbc dé vuot xe khac.

- C4u héi cét 16i: Lam thé nao dé mo ta sy thay
ddi van téc clia xe theo tirng tich tdc? Néu xe ting
tbc qua nhanh thi diéu gi xay ra véi ngudi ngdi sau?

- Phat hién: Hoc sinh nhan thay kim déng hd téc
dd nhay lién tuc, va cac em can mot cong cu dé ghi
lai nhitng thay ddi di&n ra trong khoang thoi gian
cwe ngan (duwai 1 giay).

2.2.2. Giai doan 2: Pé xuét giai phép va lap ké
hoach nghién coru

Tai day, hoc sinh thyc hién so séanh cac phuong
phap do lwong:

- Phwong phap truyén théng: Dung déng hd bam
giay va thwdc mét.

Han ché clia phwong phap nay: Sai s6 phan xa
con ngudi (0.1s - 0.2s) khién viéc do cac chuyén
dong nhanh tré nén khoéng chinh xac.

- Gidi phap ky thuat sé: S& dung tinh nang ghi
hinh cham (Slow-motion) va phan tich khung hinh
(Frame-by-frame).

Uu viét clia gidi phap nay: Véi tbe do 120 - 240
khung hinh/gidy trén dién thoai hién dai, mbi khung
hinh twong rng v&i khoang thdi gian chi 0,004s.
Diéu nay cho phép quan sat chuyén déng & cap do
vi md ma mét thwérng khong bat kip.

2.2.3. Giai doan 3: Thure hién giai phap - Ky thuét
s6 hoa di ligu

Pay 1a budc hoc sinh thao tac ky thuat dé bién
hinh anh thanh con sé:



- Thiét Iap béi canh quay: D&t mot vat lam chun
do dai (thwdc mét) cing mat phéng véi chuyen
dong cla vat. Didu nay cwc ky quan trong dé quy
déi ttr don vi pixel trén man hinh sang mét thuc té.

- Trich xuét toa dd: Hoc sinh s dung cac &ng
dung nhuw Video Analysis hoac don gian la dung
chirc nang dirng hinh cla dién thoai. Tai cac thoi
diém t1 t, t,... (cach nhau khodng 0,1s), hoc sinh
xac dinh vj tri X, Xy Xy

- Xt ly bang tl’nh: Nhap di¥ liéu vao Google Sheets.

+ S dung céng thire tinh van tdc trung binh
gitra hai thoi diém:
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Hinh 2: V& db thj truc quan sé liéu

2.2.4. Giai doan 4: Danh gia, két ludn va mé hinh
héa théng qua dé thi

Hoc sinh vé db thi v-t tlr bang s6 liéu thuc té.

- Phan tich dwong xu hwéng: Néu cac diém di
liéu phan bd gan nhuw trén mét duwong thang, hoc
sinh khdng dinh d6 la chuyén dong thang bién ddi
déu. Hé sb goc cta duwong thang nay chinh la gia
téc a.

- Thao luan vé sai sb: Tai sao dé thi khéng hoan
toan théng tdp? Hoc sinh sé& phai tw giai thich vé luc
can khoéng khi, dé rung ctia tay khi quay video hoac
sai s khi doc vj tri. Pay la luc nang lwc phan bién
dwoc hinh thanh ré nét nhét.
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2.3. Céac bai tap thuc tién mé rong nham ting
cuwong nang luec tng dung

2.3.1. Phén tich sw ém &i ctia chuyén di qua db
thi gia téc

- Gi4o vién yéu cau hoc sinh thwc hién mét thi
nghiém “dan da™ bat dién thoai (c6 rng dung do
cam bién) trén san xe bus hodc xe may va ghi lai
di liu khi xe di qua doan dwéorng gd ghé hoéc khi
tai xé phanh gép.

Chuyén xe 1 Chuyen xe 2
(Chuyén déng ém ai) (Chuyén dong glat cuc)
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So sanh db thj van téc cta hai chuyén xe

Hinh 3: M6 hinh minh hoa gido vién st dung

- Két qua: Do thj van tdc sé& khong phai 1a mot

dwdrng thdng ma 1a nhirng dwdng ziczac, gay khuc.

- Phan tich: Sy gay khuc cang I&n chirng té gia

tbc thay dbi dot ngdt (dd giat). Diéu nay giai thich tai

sao hanh khach cam thay say xe hodc mét méi. bay

la bai toan tbi wu hoéa trong k¥ thuat giao théng van

tai ma hoc sinh c6 thé tiép can som.
Bang 1. Trich xuét di¥ liéu tir video phén tich
chuyén déng ctia xe may khéi hanh (Téc dé ghi
hinh: 60 fps)

grr | Théidiém | Thoi gian | Van téc v |Van toc v mi‘gc(:“;’/c
(khung hinh) t(s) (km/h) (m/s) s2)

1 0 0.00 0.0 0.00

2 30 0.50 3.6 100 | 2.00

3 60 1.00 7.2 200 | 2.00

4 90 150 108 | 300 | 200

5 120 2.00 150 | 417 | 234

6 150 2.50 195 | 542 | 250

7 180 3.00 240 | 667 | 250

Dwa trén bang sb liéu trich xuét tir video thuc
té (Bang 1), hoc sinh thwc hién ham tinh toan trén
Google Sheets dé chuyén dbi don vi tr km/h sang
m/s (chia cho 3,6). Két qua cho thay t giay thir 0
dén giay th 1,5, gia tbc 6n dinh & mirc 2,00 m/s2.
Tuy nhién, tir gidy the 2,0 tré di, gia tbc cd sw bién
déng nhe (2,34 - 2,50 m/s?) do nguwdi lai tang ga
manh hon. Viéc phan t|ch nhirng “bién dong thuyc”
nay giup hoc sinh hiéu réng chuyen dong trong doi
sbng thuo’ng la chuyen dong bién déi phirc tap, va
chuyén dong thang bién dbi déu chi la moét mé hinh
ly twéng hoa.
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2.3.2. Gido duc an toan giao théng qua hé théng
phanh ABS

- S dung kién thirc vé& gia tbc ham dé giai thich
cbng nghé hién dai:

Dén bo diéu khién

dién ttr (ECU)

Cam bién tbc do
banh xe ABS

Vong tr cdm bién ABS

Hinh 4: Minh hoa hé théng phanh ABS

Tinh hubng: Mét chiéc xe phanh gap khéng
c6 ABS (banh xe bi b6 clrng va trwot) va co ABS
(phanh nhép nha lién tuc dé duy tri ma sat lan).

M6 phdng di¥ liéu: Hoc sinh tinh toan gia tbc
ham cwc dai ma 16p xe c6 thé chiu duwgc trwdc khi
trwot. Tl d6 thi, hoc sinh thdy rang hé théng ABS
gitp duy tri gia tbc hdm & murc téi wu, gitip xe dirng
lai trong quang dwé&rng ngén nhat ma van gitr dwoc
hwéng lai. Bai tap nay gitp hoc sinh hiéu rang: “Vat
ly khéng chi nam trong sach, vat Iy bdo vé mang
séng con ngudi”.

2.4. Banh gia tac déng va hiéu qua giao duc

Viéc ap dung md hinh day hoc két hop cbng
nghé sb va bai tap thuc tién khéng chi la sy thay dbi
vé mét cong cu ma con tao ra nhirng bién ddi sau
sac trong hé sinh thai I&p hoc. Hiéu qua nay dwoc
nhin nhan qua ba binh dién cét 16i:

2.4.1. B6i méi tw duy va thai dé hoc tap (Hé chi
s6 thai do)

Trong day hoc truyén théng, hoc sinh thuéng
& trang thai “thu huéng” kién thirc, chap nhan céac
dinh luat vat ly nhw nhitng chan ly c6 sén. Khi trién
khai phwong phap nghién ctru dwa trén dir liéu
video va bang tinh:

- Sy dich chuyén tir “Hoc thudc” sang “Kham
phd”: Hoc sinh tr& thanh nhirng “nha khoa hoc tré”.
Viéc cdm dién thoai d& ghi hinh mét chuyén dong
thwc té tao ra sw gan két gitra ly thuyét va doi séng.
Cam giac tw minh tim ra gia tri gia tbc ctia mot chiéc
xe may trén san trwdng mang lai niém ty hao va
hirng thi hoc tap cao hon gép nhiéu 1an viéc giai
mdt bai tap trong sach gido khoa.

- Xay dyng niém tin khoa hoc: Khi hoc sinh thay
dd thi minh vé ra khép véi ly thuyét (dwong thang
déc 1&én dbi voi chuyén déng nhanh dan déu), cac
em xay dwng dwoc niém tin virng chac vao cac quy
luat vat ly. Ngwoc lai, khi cé sai sd, cac em duwoc
rén luyén thai do trung thwc trong khoa hoc, khéng
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“chinh stra” s6 liéu ma di tim nguyén nhan (luwc can
khong khi, géc quay video...).

2.4.2. Hinh thanh va phét trién nang luc sé theo
Théng tw 02/2025/TT-BGDDT

Day la tac dong thuc tién quan trong nhét trong
bdi canh hién nay. Théng qua quy trinh tai muc 2.3,
hoc sinh dwoc bdi dwdng cac ki nang sb thiét yéu:

- Néng lwe khai thac va quan ly dir liéu: Hoc sinh
phai biét cach té chirc thw muc lwu trir video, quan
ly cac tép bang tinh (Google Sheets/Excel). Cac em
hoc dwoc cach lam sach di liéu (loai bd cac diém
nhiéu trong video) dé c6 dwoc két qua chinh xac.

- Ky ndng str dung céng cu tinh toan hién dai:
Viéc thiét 1ap cac ham (nhw tinh van tbc tirc thdi v =
(x,x,)/(t,-t,)) gidp hoc sinh hinh thanh tw duy thuat
toan. Bay la tién dé quan trong cho viéc hoc lap
trinh va khoa hoc di¥ liéu sau nay.

- Sang tao néi dung sé: Thay vi ndp bai tap trén
gidy, hoc sinh trinh bay bao céo bang céac biéu d6
dong, cac tép trinh chiéu cé Idng ghép video phan
tich. Diéu nay dap &ng truc tiép yéu cau cla khung
nang lwc sb 2025 danh cho ngudi hoc.

2.4.3. Cbéng cu do lwong va danh gia sw phat
trién ndng Iuc cua hoc sinh

Pé viéc danh gia tr& nén khach quan va dinh
lwgng dwoc sy tién bd cla hoc sinh trong qua trinh
hoc tap chwong Bong hoc theo phwong phap mai,
tac gid dé xuat bo tiéu chi danh gia nang luc giai
quyét van dé dwa trén sy hé tro' clia cong nghé. Bo
tieu chi nay khdng chi giup gido vién theo doi sat
sao 16 trinh cla tirng hoc sinh ma con gilp cac em
tw danh gia mirc d6 thanh thao cia minh.

Bang 2. Tiéu chi danh gia nang luc gidi quyét
van dé vat ly trong ky nguyén sé

Tiéu chi Mire 1 Mirc 2 Mifc 3
danh gia | (Can co gang) (Dat) (Tot)
Video bi rung lac|Video 8n dinh,|, . o ;
- A s x . |Video sac nét, chuan
_ .~ ./manh, khong c6|c6 vat doi ching|, . . -
Ky thuat ghi| . . ] < [hda goc quay vudng
: vat doi chung|nhung chua 10i| . , PO
hinh  thuc|, *. ) ) . |goc, st dung toc do
" hodc géc quay|uu dugc dnh sang .
nghiém S A AN khung hinh cao (60-
bi chéo gdy sailhodc toc do khung PR A
A \ 120fps) dé giam sai so.
S0 Ian. hinh.
Chi nhap dugc s6|Biét st dung cac|Thiét 1ap duoc bang
Khai thac|liéu roi rac, chua|ham co ban dé tinh|tinh théng minh, biét st
va xtr Iy dit|biét thiét Iap cong|van tbc, gia t6c|dung cac ham cb dinh
liéu sb thitc tinh todn tu|nhung thao téc con|6 ($) va kéo cong thic
dong. cham. cho tép dt liéu I6n.
V& dugc dd thi|Nhan dién dugc|.,. . .. . .
. ... |nhung chua hiéulloai chuyén dong Glal t,hlcr] oy Pghla tle
Phan tich|, T S %|s0 gdc la gia toc, phan
mo hinh go|V "9fa cdc trucittt hinh dang 01 ™ g 0™ cac” gidm
) toa do hodc hinh|thi. Biet cach thém| =" .. ~"" % R R
thi . . . |dit liu bat thudng va
dang dudng biéu|dudng xu huéng nauvén nhan sai s
dién. (Trendline). guy :
Chua ket ndifGiai thich dugc cc|y o (oo’ tgfr'] phep
Van  dung|dugc két qua tinh|hién tugng co ban|, . g
P AL > " . |thong (phanh ABS)
thyc tién valtoan vdi cac hién{nhu sy ém &i clal, .~ _ .= . i | o
o Lia P L ~_[hodc ky thuat diéu khién
Phan bién |tugng thuc te doi{chuyen xe dua trén A LA ia
A P xe dya trén phan tich do
song. S0 liéu thu dugc. thi




Dwa trén b tiéu chi tai Bang 2, qua khdo sat tai
cac lop thuwe nghiém, ty 1é hoc sinh dat Mdrc 3 trong
k¥ nang x& ly di¥ lieu bang tinh da tang tr 15% lén
65% sau 3 tuan trién khai. Diéu nay minh chirng réng
khi dwoc d&t vao mét bai toan thuc té (nhw phan tich
video xe may cla chinh minh), hoc sinh cé dong Iwc tw
hoc va lam cha cong nghé rét nhanh chong.

- Ky ndng xt ly tinh hubng phtrc tap: Trong thuc
té, video c6 thé bi rung, anh sang yeu lam mo mat
ddng ho téc do, hodc vat chuan bi dat 1éch. Bé giai
quyét, hoc sinh phai hop nhém, dé xuét cac phuong
an khac phuc nhw dung chan dé hoac hiéu chinh lai
don vi do trén bang tinh. Bay chinh la biéu hién cao
nhét cla nang luc gidi quyét van dé.

- Phét trién tw duy phan bién qua do thj: Khi phan
tich dd thi “gay khuc” ctia mét chuyén xe bus (nhw
da néu @ muc 2.3.1), hoc sinh khéng chi nhin vao
hinh dang ma con dat cau héi: “Tai sao doan nay
dd thi lai doc xudng ddt ngdt?”. Cau tra Idi lién quan
dén hanh vi lai xe va an toan g|ao thong giup hoc
sinh c6 cai nhin da chiéu vé cac van dé xa hoi thong
qua lang kinh khoa hoc.

2.4.4. Tac dong lan téa dén céng dong gido vién
va phu huynh

- Dbi v6i gido vién: Phwong phap nay giai phéng
gido vién khoi viéc gidng giadi ly thuyét suéng,
chuyén vai trd sang ngudi hwéng dan. N6 tao ra
mot kho tw liéu hoc tap sé sinh ddng ngay tai dia
phwong (vi du: video chuyén déng ctia chinh hoc
sinh trong trd'ng).

- Bbi v&i phu huynh: Thay ddi dinh kién vé viéc hoc
sinh s dung dién thoai théng minh. Phu huynh thay
dwoc con em minh dung thiét bi d& nghién ctu khoa
hoc, tinh toan gia téc, phan tich an toan giao théng,
tr d6 tao sw dong thuan trong viéc (rng dung ICT vao
giao duc.
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2.4.5. Tai liu bé tro truc tuyén

DPé ho tro gido vién va hoc sinh thuan tién trong
viéc trién khai, tac gid da xay dwng hé théng video
mau va bang tinh mau tai dwong link:

Link video:

https://drive.google.com/file/d/1BYDPiICOQ0vg9j
2YbIBN2j7Gpgufc9Sbc/view?usp=drive_link

https://docs.google.com/spreadsheets/d/1pUQB
HKX47021w1atRz8sAwpZBcfGxZjORxwgT-an8VI/
edit?usp=sharing

3. Két luan

Viéc két hop céng nghé sbé va cac bai tap thuc
tién trong chwong Dong hoc la moét bwdc dot pha
trong phwong phap day hoc Vat ly 10. N6 gidi quyét
triét d& sw mau thuan gitra ly thuyét sach giao khoa
kho khan va thuc tién doi séng sinh déng. Qua do,
hoc sinh khéng chi ndm virng kién thirc vé van tbc,
gia tdc ma con duoc rén luyén b k§ nang clia mot
coéng dan sé: biét dat van dé, biét dung cong cu sb
dé tim cau tra 1&i va biét phan bién dwa trén dir liéu
thwe chivng. Day chinh la muc tiéu cbt 16i ma nén
gido duc hién dai dang hudng toi =
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Developing problem solving and digital capacities for students through experimental teaching combined with technology in the Kinematics
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Abstract: This article studies solutions for innovating Physics teaching methods by combining practical exercises and digital
technology. The author proposes a 4-stage teaching process that helps students actively collect real-world data from videos and
process it using spreadsheet software. The results show that this method not only visualizes abstract concepts such as acceler-
ation and velocity but also helps students develop digital skills in accordance with Circular 02/2025/TT-BGDDT.

Keywords: Digital technology, problem-solving capacity, digital lit-eracy, Kinematics, Physics 10 teaching.
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