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ABSTRACT

During the period that the entire country is concentrating on preventing
the Covid-19 outbreak under the motto "pause attending to school, but not
stop learning”, students at all levels have been taught new knowledge by
teachers through the online environment with the online form. Although
the situation of the Covid-19 epidemic has been controlled, there are still
many potential complications and at the same time, meeting the policy of
the governing ministry to strenthen the combination of two forms: face-to-
face and online in teaching. Using computers and smartphones as means
of teaching and learning is the best solution at the moment. Especially,
smartphones have the advantage of being integrated with additional
sensors such as accelerometers, gyroscopes, pressure Sensors,
magnetometers, image sensors, microphones, etc. Applying the above
advantages of smartphones, this essay presents the results of research to
bring this device into support for students practicing Physics through the
Phyphox application. This research focus on smartphone application
solutions to support students in doing experiments in Grade 10 Physics.

TOM TAT

Trong thoi diém cd nuéc tdp trung phong chong dich bénh Covid-19, véi
phicong cham “tam ding dén truong, khong dirng viéc hoc”, hoc sinh cdc
cdp di va dang dwoc thay cé gidng day kién thire méi qua méi truong
mang vé6i hinh thire truc tuyén. Mdc dii tinh hinh dich Covid-19 da duwoc
kiém sodt nhung van con tiém an nhiéu phirc tap dong thoi ddp vmg chii
triwong ciia BY chii quan la ting cwong sw két hop giita hai hinh thire: truec
tiép, truc tuyén trong day hoc. Viéc sir dung mdy tinh va smartphone aé
lam phwong tién day, hoc chinh la gidi phdp tot nhat. Pdc biét smariphone
6 wu thé la dwoc tich hop thém cac cam bién nhw cam bién gia toc, con
quay hoi chuyen cam bién dp sudt, tir ké, cam bién anh, micré... Vin dung
nhirng weu diém ké trén cia smariphone, trong bai bdo nay, két qua nghién
cteu dwoce trinh bay la dwa thiét bi nay vao hé tro cho nguoi hoc thue hanh
Vat ly thong qua wng dung Phyphox. Do do, giai phap uwng dung
smartphone vao hé tro hoc sinh hoc thi nghiém mon Vat ly lop 10 duwoc
tdp trung nghién ciru.
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1. GIOI THIEU

Vit 1y 1a mon khoa hoc thyc nghiém, do d6 hau
hét cac kién thuc Vat Iy déu duoc rat ra tir nhitng
quan sat va thi nghiém (Anh, 2017). Vi vay, mot
trong sé nhiing cong cu dé cudn hat hoc sinh (HS)
vao bai hoc chinh 1a cac thi nghiém kiém chung hay
cac thi nghiém thyc hanh. Vi hinh thirc day hoc
truc tuyén, giai doan chuan bi dung cu ciing nhu to
chuc thyc hanh thi nghiém sé gap phai kho khan
trong viéc day hoc Vit 1y & ph thong.

Hién tai, lan song cach mang céng nghiép 4.0 lan
rong va co tac dong manh mé dén moi linh vyc. Hoa
cung hudng cong nghé hoa, dién thoai thong minh
(smartphone) véi nhirng cai tién lién tuc da va dang
trg thanh trg thu déc luc cho gido vién (GV) trong
qué trinh giang day. Smartphone c6 wu thé 1a duoc
tich hop thém nhiéu cam bién nhu cam bién gia téc,
con quay hdi chuyén, cam bién ap suat,... dé tao ra
nhiing chtrc nang thong minh phuc vu ngudi dung.
Nhimg ndm gan day, mét s6 cong trinh nghién ctu
duoc cong bd & cac tap chi trong nuéc (Chung,
2019) va ngoai nudc (Gonzalez et al., 2015) da chi
ra viéc str dung smartphone nhu mét cong cy do dac
va luu trir dir liéu thuc nghiém tao dugc nhiéu bt
ngo va himg thi cho ngudi hoc. Phat trién theo
hudng nghién clru d6, trong bai bao nay, smartphone
duoc dua vao hd trg day hoc co thi nghiém trong
mon Vit Iy nham gitp HS linh hoi kién thirc dugc
hiéu qua, dong thoi, giai phap nay ciing giap HS
dang tham gia hoc truc tuyén trong dot gidn cach xa
hoi mua dich Covid-19 van c6 thé thuc hanh thi
nghiém Vat 1y thong qua tng dung Phyphox trén
smartphone.

2. PHUONG PHAP NGHIEN CUU

Phuong phap diéu tra bang bang hoi duoc sir
dung thong qua biéu mau Google Form. Péi twong
khao sat gom 216 HS khdi 16p 10 truong Trung hoc
phd théng Thuc hanh Su Pham, Truong Pai hoc Can
Tho. Két qua diéu tra dugc mo ta xur 1y thong ké
bang phuong phéap thong ké toan hoc.

3. TIEN HANH NGHIEN CUU VA THUC
NGHIEM
3.1. Thi nghiém trong day hec Vit ly &
trueong pho thong
3.1.1. Vai tro cua thi nghiém trong day hoc Vdt Iy

Thi nghiém Vat 1y 1a sy tac dong c6 chu dinh, co
hé thdng cua con ngudi vao cac dbi twong cua hién
thuc khach quan. Thong qua sy phan tich cac diéu
kién ma trong d6 da dién ra su tac dong va cac két
qua cua sy tac dong, ta c6 thé thu nhan duoc tri thic
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méi (Tham va ctv., 2002). Theo quan diém cua 1y
luan nhan thuac, trong day hoc Vit ly ¢ truong pho
thong, thi nghiém co cac vai tro co ban sau:

— Thi nghiém 1a phuong tién cua viéc thu nhan
tri thac (ngu0n truc tiép cua tri thirc) giup cung ch
va hé thdng kién thirc mot cach viing chic.

— Thinghiém Vét Iy giup don gian hoa cac hién
tuong, kich thich sy himg thii hoc tap caa HS khi
duoc tryc tiép lam thi nghiém.

— Thi nghiém Vat Iy gop phan phat trién kha
nang tu duy logic; nang luc sang tao; rén luyén cac
ki ning quan sat; thu thap thong tin; xir I sd liéu; rén
luyén tinh can than, ti mi trong cac thao tac thi
nghiém; nang cao y thirc chip hanh ndi quy, quy
dinh khi tién hanh thi nghiém cho HS.

— Thi nghiém giap cho HS gan 1y thuyét voi
thuc tién cudc song.

3.1.2. Tién trinh thuc hién thi nghiém Vit Iy

Quy trinh thyc hién thi nghiém Vat 1y thuong
duogc to6 chuc theo cac budc sau (Tham va ctv.,
2002):

— Xac dinh myc dich thi nghiém.

—  Xac dinh di tugng can do va cac phép do.
— Lua chon va bd tri dung cu thi nghiém.

— HS tién hanh thi nghiém dé thu thap dir liéu.
— X Iy s6 liéu thu thap duoc.

— K&t luan.

3.2. M@t sb loai cam bién trén smartphone

Hién nay, smartphone cang duoc trang bi tich
hop nhitng b phan thong minh, khong thé khong ké
dén cac bo phan nhu cam bién. Cam bién giup dién
thoai nhan dugc tin hiéu tir méi truong xung quanh
dé kich hoat tinh nang hitu ich phuc vu ngudi ding
ndi chung va phuc vu cho thi nghiém Vét 1y noi
riéng. Cu thé nhu sau:

— Cam bién gia toc 1a loai cam bién duoc ché
tao dya trén céng nghé vi co dién tie (Micro-electro-
mechanical systems - MEMS) (Vogt & Kuhn,
2012). Cam bién nay phu trach viéc do dac céac
chuyén dong theo truc (Hinh 1) va c6 kha nang ghi
nhan chuyén dong ciing nhu goc nghiéng cua dién
thoai so véi phwong thang ding hoic phuwong ngang
tinh tir mat dat va giri tin hiéu toi bo xir 1y dé co
nhitng phan hdi ph hop. Véi cam bién gia toc, GV
¢6 thé trién khai thi nghiém Vat 1y dé kiém chiing
lyc hudng tdm & chuong trinh Vat 1y 16p 10.

— Tir ké trén smartphone 1a tng dung tich hop
cam bién dung dé do cuong do tir truong theo cac
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phuong khac nhau, gitip nguoi dung xac dinh chinh
xac phuong hudng trén Trai Dat nhu mot kim la ban
that. V6i cong cu nay, GV c6 thé cho HS tién hanh
thi nghiém Vat 1y phat hién tur tinh.

Hinh 1. Céc truc ciia cam bién gia tc trén
smartphone

— Cam bién can bang (Hinh 2) 1a mot cam bién
dugc ché tao dua trén cong nghé vi co dién tu
(Gabriel et al., 1988). Cam bién nay sir dung nguyén
tac bao toan md men dong luong dé do dac va duy
tri phuong huéng. Cam bién nay hd trg 1am ting do
chinh xéc cuia tir ké va ciing 1a cam bién gia tdc trong
viéc xac dinh phwong hudng cua thiét bi trong
khong gian. Cam bién can bang duoc tich hop trén
smartphone gitip GV dé dang (g dung nhu mét con
quay hdi chuyén dé hd trg cho HS x4y dung phuong
an thi nghiém kiém chimng lyc hudng tam hoidc do
toc do dai, toc do goc cua vat chuyén dong tron déu.

Hinh 2. Cam bién cin bing

— Cam bién ap suat duoc ché tao dua trén hién
tuong dién giao cua mang mong Silicon (Gabriel et
al., 1988). N6 ¢6 chirc nang do ap suat khong khi &
khu vuc xung quanh do6 va dugc st dung nhu mot
phong vii biéu (Hinh 3). Dong thoi, cam bién ap suat
¢6 thé tinh toan do cao so v&i mat dat theo lién hé ap
Suit - d cao va két hop voi GPS, la ban. GV ¢6 thé
van dung cam bién ap suét giup HS do tdc d6 va xac
dinh thoi diém caa vat chuyén dong trong day hoc
vatly.
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Hinh 3. Cam bién 4p suit dwoc ing dung nhw
m@t phong vii biéu

— Micro 1a mét trong nhitng cam bién rat pho
bién dugc tich hop trén smartphone, n6 co thé ghi
duoc am thanh mot cach dﬁy du va chinh xac. Cam
bién nay dwoc tich hop trén smartphone sé& gitip GV
dé dang t6 chuc thuc hanh thi nghiém Vat ly dé do
gia toc roi tu do hoic kiém chimg d6 bién thién thé
nang va cong cua trong luc.

— Cam bién anh 1a mot trong nhitng thanh phan
CAu tao nén module camera ciia smartphone. Ngay
nay, nhiéu smartphone cho phép chup lién tiép hinh
anh trong nhitng khoang thoi gian bang nhau, quay
phim siéu cham,... c6 thé gitip ghi lai hinh anh hoat
nghiém, quy dao chuyén dong cua vat trong qua
trinh Vat 1y dé phan tich.

3.3. Ung dung Phyphox

Trong nhiéu ting dung phé bién trén smartphone,
ng dung Phyphox la ung dung dugc xem nhu toi
vu dé giup ngudi lam thi nghiém Vat ly khéc phuc
dugc hai nhuoc diém rat quan trong 1a: (1) ban than
smartphone khong thé truy cap dugc vi né 1a mot
phan caa dung cu thi nghiém, (2) dit liéu khong thé
hiéu duoc cho dén khi duoc phan tich trén may tinh.
Hai van d¢ trén co thé dan dén sai sét trong thu thap
dir liéu va khién thi nghiém Vat 1y khong thé phat
huy hi¢u nang (Staacks et al., 2018).

Ung dung Phyphox (Physical phone
experiments) dugc phat hanh trén CH Play cua
Google va App Stores ciia Apple vao thang 9/2016
boi Pai hoc RWTH Aachen. Hon thé nita, tng dung
nay thuéc ma ngudn mo, cung cap ca trén hai hé diéu
hanh Android va i0OS thong qua trang web
http://phyphox.org hd tro lam thi nghiém moi lac
moi noi trén thé gidi. Song song d6, Phyphox duoc
tich hop thém tinh néng cho phép phan tich va truy
cap dir liéu quan sat tir xa trong qua trinh thi nghiém
tir thiét bi khac (Hinh 4).


http://phyphox.org/
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Hinh 4. Tinh nang truy cap tir xa cia Phyphox

Vé6i nhiéu tinh nang hiru ich cua cam bién trén
smartphone va tng dung Phyphox, cac phuong an
thi nghiém trong bai bao nay dwoc tién hanh dé
huéng dan HS bé tri thi nghiém Vat 1y, gop phan
hinh thanh, phat trién tu duy logic, ning luc sang
tao, kich thich sy hung tha cho HS va tang hiéu qua
cua qua trinh hoc tap.

% o

Hinh 5. Man hinh chinh cia wng dung Phyphox
3.4. Thiét ké hoat dong thirc hanh thi nghié¢m
Vit ly vai sw ho trg caa smartphone

Hai bai thuc hanh thi nghiém Vat 1y phé thong
16p 10 dugc thiét ké trong bai bao nay ho trg HS
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thuc hanh thi nghiém Vat 1y duoc tét hon véi thiét
bi do smartphone.

3.4.1. Khdao sat qhuyén dong roi tw do va xac

dinh gia toc roi tu do (Bai 8 Sdch gido

khoa (SGK) Vdt Iy 10 Co bdn, Trang 45)

D}Ia trén tién trinh thi nghiém Vat ly, khao sat
chuyén dong roi tu do va xac dinh gia toc roi ty do
duoc tién hanh trién khai tai Can Tho véi cac buéce
sau:

— HS xem video huéng dan thyc hanh thi
nghiém tai nha cia GV tai duong dan lién két:
shorturl.at/criQV

— GV gitp HS hiéu 13 myc dich thi nghiém:
Khao sat chuyén dong roi tu do va xac dinh gia toc
roi tu do tai Can Tho.

—  Xac dinh cac d6 cao roi khac nhau va tién
hanh do thoi gian roi cua vat.

— HS chuan bj dung cu thi nghiém béng cach
tan dung nhiing vat c6 san & nha dé lam vat roi,
thude do do cao cua vat roi va smartphone da cai dat
ung dung Phyphox.

— HS tién hanh do dac, lay s liéu:

+ HS bat ung dung Phyphox trén dién thoai,
tim va chon chirc nang “Dong ho bam gio am”.
ot HS bt dg‘?lu thiét 1ap lai cac thong sd, chon
biéu tuong “‘P” dé khéi dong; sau do, HS chon “Pat
lai” dong ho va bat dau do.
+ HS tién hanh cho vat roi va ghi di lidu, lap
lai thi nghiém & cac do cao khac nhau.

— HS xur Iy két qua s6 ligu thu thap dugc: Dya

vao thoi gian roi suy ra gia toc roi ty do cia vat.

dé tranh cac kich hoat ngan hon thai gian d6
(vi du do phan xa am)

That khong may, cai nay sé khong hoat dong
trén dién thoai cham. Vui long so sanh véi
dong hd thong thudng trudc, di 0 rang
thi nghiém dang hoat déng nhu mong doi

| Giatc  Vin the
DONGIAN NOITIEP SONGSONG  NHIE A Thei gian roi t 2 Chiéu cao g (m/s?) v (m/s)
Lan do .

R ah h (m) 2h 2k

gudng 0. 5 9=z v=—

Pl olinie 0. TR S8 2 1 0.314 0.099  0.480 9.737 3.057
Th gian 2 0.345 0.119  0.580 9.746 3.362

0,375
3 0.375 0141  0.680 9.671 3.627
DAT LAI

4 0.401 0.161  0.780 9.701 3.890

i, i el by el bt e 5 0.425 0.181  0.880 9.744 4141
oo e . o the 61 1 1 0 il 6 0.448 0201 0980  9.766 4375

Gia tdc trung binh ctia thi nghiém:

9,737 +9,746 + 9,671 + 9,701 + 9,744 + 9,766
g =

6

~ 9,727 (in/s?)

Hinh 6. Giao dién Phyphox va bang két qua thwe hanh do gia toc roi ty do cia HS 1
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s (m)

0.2

t2(s?)

0.24

0.29

0.34

0.39

0.44

0.43 0.54

Hinh 7. Db thj biéu di&n quan h¢ giita s va t?
dua trén bang so liéu caa HS 1

Bang két qua ghi lai sau 3 lan do

lin1

lén 2

lin3

s (m)

0,5

0,7

0,9

t(s)

0,320

0,379

0,430

g(m/s?)

% 9,765

= 9,746

= 9,734

g1tz

tg3t.tgn
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ctia gia tdc trong truong tai Can Tho duoc cong bd
khoa hoc (Hinh 6 va Hinh 8).

Dé khao sat tinh chat cia chuyén dong roi tu do,
dir liéu do cua (tng dung Phyphox dugc st dung dé
lap bang s0 ligu, sau d6, do thi s~t? dugc vé& va phan
tich bang phan mém Graph, két qua thu dugc nhu
trén (Hinh 7). Tir d6 thi, c6 thé thay, su phu thudc
cua s theo t?1a mdt ham so bac nhat. Vi bieu thuc
s =%gt2,datx =t? tadugC s =%gx. Tacod:y =
ax +b trong d6 a =3g,b =0 nén db thi s =
S(tz) = s(x) co6 dang la mot duong thang Nhu vy,
chuyén dong cua vat roi tu do la chuyén dong thing
nhanh dan déu.

Bén canh do, cam bién anh trén smartphone
dugc str dung thong qua chirc nang quay phim siéu
cham dé ghi lai quy dao chuyén dong cta vat roi tu
do. Dya trén hinh anh hoat nghiém thu dwoc, két

Cong thivc tinh gia tdc trung binh: g =

n

9.765+9,746 +9,734
3

Hinh 8. Bang két qua thwe hanh do gia toc roi
tw do ciia HS 2

Gia toc trung binh ciia thi nghiém: g = ~ 9,748 (m/s%)

— Nhan xét két luan duoc rat ra nhu sau: Tai
cac vi tri roi khac nhau, gia téc roi ty do cua vat thu
dugc c6 gia tri nho hon va gan bang 9,8 m/s?. Day
chinh 1a gia tri cua gia tde trong truong tai vi tri lam
thi nghiém. Qua thyc nghiém, s liéu HS thu duoc
cho sai s rat thap va c6 gia tri phu hop véi gia tri

PO TH| THOIGIAN
[SERG

DOTH|  THOI GIAN

Glatde a (m/si¢»

Vién t8c gbe w (rad/s)
D6 thi binh phuong

<>

a

Truy cap tir xa da bat. Truy cap thi nghiém

luan duoc ratra la, chuyén dong cua vat roi ty do 1a
chuyén dong thang nhanh dan déu.

3.4.2. Khdo sat méi quan hé gitta gia toc huwéng
tdm va vin toc géc trong chuyén dong
tron déu (Bai 5 SGK Vit Iy 10 Co ban,
Trang 29)

Thi nghiém khao sat mdi quan hé giita gia tdc
huéng tim va van tdc goc trong chuyén dong tron
déu dugce thuc hién theo cac bude sau:

— HS xem video huéng dan thyc hanh thi
nghiém tai nha theo duong din lién két:
shorturl.at/kqDHP

‘T oT0z 0304050
+ Do thi binh phwrong
10,

08 09 10

ol
0 01 02 03 04 0

u? (rad

Hlnh 9. Tinh nang cho phép truy cip tir xa trén ung dung Phyphox

— GV gitip HS hiéu rd muc dich thi nghiém:
Khao sat moi quan h¢ gitra gia toc hudng tdm va vén
toc gdc trong chuyén dong tron deu.
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do) va smartphone hodc may tinh hd tro ¢ cai dat
ung dung Phyphox (dung dé quan sat so liéu).
— HS tién hanh do dac, 13y s liéu:

+ HS bat ung dung Phyphox trén dién thoai,
tim va chon chiic nang “Gia toc hudng tam”.

+ HS chon biéu tugng “ i " va bat tinh nang
cho phép truy cap tir xa dé lay dia chi lién ket (hinh
9a). HS str dung thi€t bi ho trg truy cp vao dia chi
lién ket dé quan sat va diéu khién thiét bi tir xa khi
thuc hién thi nghiém (hinh 9b).

ot HS ¢ din}l djén\thoai trén vat quay yé chon
biéu tugng “P dé bat dau gio; Sau d6, HS tién hanh
cho vat quay va ghi nhan do thi.

@] phox Gia téc huéng tam
DOTH\_ THE GIAN

Gia téc
7100

75
50
25

w
]
E
©
[}
o
=
ol
G}

Van t8c goc w (rad/s)

Tdp 58, S6 Gido duc Pong bang séng Citu Long (2022): 84-90

Luu y: Khi tién hanh thi nghiém, khong nén cho
vét quay qua nhanh vi cam bién cua dién thoai ¢
thé nhan tin hiéu chua tét, dan dén sai sot trong qua
trinh do.

— Dua vao dd thi, nhan xét duoc rut ra 1a moi
quan hé giira gia toc 1i tim va van toc goc: Trén co
s6 1y thuyét, biéu thuc a = rw? cho thiy a~w?. Két
qua khao sat chimg minh dugc rang gia toc li tim
(a) tang theo binh phwong cua van tc goc (w?) va
db thi biéu dién mbi lién hé gitra chung 1a mot dudng
thang (Hinh 10), diéu nay hoan toan phu hop vai ly
thuyét trén.

500
w? (rad/s)?

Hinh 10. Két qua thi nghiém méi quan hé giira gia toc li tAm va van téc géc cia vat quay dwgc khao
sat trén @wng dung Phyphox

3.5. Két qua thuc nghiém

Bai bao tién hanh thyc nghiém vai 216 HS khéi
16p 10 truong Trung hoc phd théng Thuc hanh Su
Pham, Truong Pai hoc Can Tho dang tham gia hoc
truc myén. Bué6e dau, thuc nghiém ghi nhén duogc
mot s6 két qua kha quan.

Qua thu thép cac video thyc hanh thi nghiém tai
nha cua HS ndp cho GV, co thé thiy, HS da thuc
hién diing va thu duoc s6 liéu, dd thi rat phi hop. Co
96,3% HS thu dugc két qua gia toc roi tu do c6 gia
tri x4p xi va nho hon 9,8 m/s? vdi sai s6 rat thap so
v6i két qua do gia tbe trong trudng cua GV va gia
tri gia tdc trong truong tai noi thi nghiém. Trong bai
béo nay, HS dugc khao sat 1ay y kién vé mirc do yéu
thich thyc hanh thi nghiém Vat 1y tai nha véi ing
dung Phyphox thong qua biéu miu Google Form.
Tir biéu d6 (Hinh 11), muc do thich thi ciia HS khi
tham gia hoc thi nghiém Vét ly thong qua ung dung
Phyphox chiém ti 1¢ rat cao (96,3%).

Thich
Binh thwong

Khéng thich

Hinh 11. Biéu dd y kién téng hop ciia HS vé
mikc d§ hai 1ong khi thwe hanh Vat Iy véi ing
dung Phyphox

biéu nay cho théy, viéc thuc hién cac thi
nghi¢m v6i smartphone qua tng dung da tao dugc
su hirng thu cho HS trong qua trinh hoc tap, tang
tinh nang dong, sang tao, cho phép HS hoc theo kha
ning ciia minh ciing nhu phat trién tinh tw hoc, phu
hop voi dinh huéng day hoc tich cuc hién nay.
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4. KET LUAN

Viéc dé xuét giai phap dung smartphone tich hop
ung dung Phyphox trong day va hoc Vit ly da giup
HS himng tht hoc tap Vat 1y, phét trién nang luc cua
HS trong qua trinh hoc tap. Qua thuc nghiém, c6 thé
thiy, giai phap s dung smartphone gitip HS hoc
truc tuyén thi nghiém Vat ly dd mang lai hiéu qua
rat tot, gop phan khic phuc nhimg kho khan gap phai
trong thoi diém phong chdng dich bénh Covid-19
dong thoi dap Gmg chu truong day hoc két hop truc
tiép-truc tuyén. Hon thé nita, giai phap nay ciing co
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