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) SU DUNG PIEN THOAI THONG MINH
HO TRQ VIEC DAY HQOC THi NGHIEM VAT Li O PHO THONG

Pham B3 Chung - Truong Dai hoc Su pham Ha Noi

Ngay nhdn bai: 13/5/2019; ngay chinh sua: 20/5/2019; ngay duyét dang: 29/5/2019.
Abstract: Nowaday, smartphones are very familiar in the life. Smartphones are usually equipped:
acceleration sensors, gyroscope, barometer, magnetometer, a density of light sensor, speaker and
amicrophone. There are many applications on the phone that allow reading information from these
sensors and save them for use. Therefore, many physics experiments in high school can be carried
out with the help of smartphones. In this article, we introduce two simple experiments that use

smartphones to measure.
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1. Mé dau

Su hitng tha, thai d6 va su quan tdm cta hoc sinh (HS)
ddi voi mon hoe dong vai trod rat quan trong t6i hiéu qua
cua qua trinh hoc tap. Cac phuong phap day hoc hién dai
nhu day hoc kham pha, day hoc du an, day hoc theo
tram/goc, day hoc trai nghiém séng tao déu nham muc dich
thay d6i cac cach tlep can kién thic dé ting sy himg tha
cho ngudi hoc [1]. Péi v6i mén Vat i, cong cu dé cudn
hiit HS vao bai hoc d6 1a cac thi nghiém kiém chimg hay
cac thi nghiém thyc hanh. Tuy nhién, do viéc chuén bj thi
nghiém con phuc tap nén cée thi nghiém kiém chiing hozic
thi nghiém dé tao tinh hudng c6 van dé van chua xuét hién
nhiéu trong viéc day hoc vat 1i & pho thong.

Ngay nay, dién thoai thong minh (smartphone) da tro
thanh mot vat dung rat phd bién véi tat ca moi ngudi. Tuy
nhién, van con nhidu nguoi khong biét rang trong moi
chiéc dién thoai tich hop rat nhiéu loai cam bién nhu cam
bién 4nh sang, cam bién gia toc, cam bién ap sudt,... dé
tao ra nhiing chirc nang théng minh phuc vy ngudi dung.
Nhiing nim gan ddy, mot s6 nghién ciru di chi ra viéc st
dung dién thoai thng minh nhu mét cong cu do dac va
luu trit dit liéu thuc nghiém tao duoc nhidu bat ngd va
hirng tha cho nguoi hoc [2], [3], [4], [5].

Theo xu hudng do, bai viét nay dé xuat sir dung dién
thoai théng minh nhur mot cong cu dé thiét ké nhimg thi
nghiém don gian phuc vu cho viéc giang day mon Vit li
& bac phd thong.

2. N¢i dung nghién ciru
2.1. Vai tro cua thi nghi¢m trong day hoc vt li 6 truong
phé thong

Thi nghiém vat li 1a sy tdc dong c6 chu dinh, c6 hé
thdng ciia con ngudi vao cac ddi tuong cua hién thuc
khach quan. Thong qua sy phan tich céc diéu kién ma
trong d6 da dién ra su tac dong va cac két qua cua su tac
dong, ta c6 thé thu nhan duoc tri thie méi [1], [6]. Trong
day hoc vat li, thi nghiém c6 cac vai tro co ban sau:
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- Thi nghiém gitip cung cd, hé théng kién thac mot
cach vitng chic. Trong mot thi nghiém, c6 thé ¢6 nhiéu
hién tuong vat li xay ra dong thoi. Dé tién hanh thi
nghiém, HS can c6 kién thic tong hop vé nhiéu hién
tuong vat li khac nhau.

- Thi nghiém la phuong tién cta hoat dong nhan
thirc trong day hoc vat li. Thi nghiém vat 1i giup don
gian hoa hién twong vat 1i, bién nhitng hién tuong phiic
tap, khé hiéu thanh don gian véi nhiing diéu kién thuc
nghiém t6i wu.

- Thi nghiém kich thich sy hirng thii cho HS. Khi truc
tiép 1am thi nghiém, HS dwoc lam viéc, rén luyén, sang
tao, tang hi€u qua ctia qua trinh hoc tap.

- Thi nghiém gbp phan phat trién kha ning tu duy cia
HS, gitip HS lam quen vdi phuong phap nghién ciru khoa
hoc, gop phan hinh thanh céc phat trién tu duy logic va
nang lyc sang tao cho HS.

- HS dugc rén luyén cac ki nang: quan sat; thu thap
thong tin; xt 1i s6 liéu; rén luyén tinh can than, ti mi trong
cac thao tac thi nghiém; y thirc chip hanh noi quy, quy
dinh khi tién hanh thi nghiém.

- Thi nghiém gitip cho HS gén Ii thuyét vai thyc tidn
cudc sdng, rén luyén tinh thich tng cho HS.

Thi nghiém trong day hoc vat li va co sd 1i luén cua
cac phuong phap day hoc tich cuc theo dinh hudng gido
duc hién dai, liy nguoi hoc 1am trung tim [1].

2.2. Mgt s6 logi cam bién trén dién thogi thong minh

Trong nhiing chiéc dién thoai théng minh hién nay
chira dyng rat nhiéu cam bién hién dai, gitp cho dién
thoai “nhan biét” dugc moi trudng xung quanh dé kich
hoat nhiéu tinh nang hiru ich phuc vu ngudi ding.

Cam bién gia tdc 1a loai cam bién duoc ché tao dua
trén cong nghé vi co dién tir (Micro-electro-mechanical
systems - MEMS) [7], [8]. Cam bién nay chiu trach
nhiém phat hién su di chuyén cua dién thoai trong khong
gian. Nho c6 cam bién nay ma dién thoai cua ching ta
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mai ¢6 thé tw dong xoay man hinh cho phi hop véi tu
thé ta cAm dién thoai. Cam bién nay ghi lai gia toc trong
truong theo 3 truc vudng goc cua dién thoai nhu hink 1,
khi dién thoai bi nghiéng, gi4 tri gia toc theo 3 phuong
nay s& thay doi.

Gia téc ké MEMS

Thanh cé dinh

X

Hinh 1. Cdc truc ciia cam bién gia toc
trén dién thogi thong minh

Tirké 1a loai cam bién do cudng do tir truong theo cac
phuong khac nhau, giap dién thoai xac dinh chinh xac
phuong hudng trén Trai Dat nhu mot kim la ban that.

Cam bién con quay hoi chuyén (hinh 2a) 1a mot cam
bién dugc ché tao dya trén cong nghé vi co dién tur [7]
hoat dong nhu mét con quay hdi chuyén (ludn giir
phuong ciia truc quay khong di) gitp cho dién thoai xac
dinh duoc goc nghiéng so véi truc thang ding cua trong
lyc. Day 1a cam bién h trg 1am ting do chinh xac cua tir
ké va cam bién gia tdc trong viéc xac dinh phuong huéng
cua thiét b trong khong gian.
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Cam bién dp sudt (hinh 2b) dugc ché tao dua trén
hién twgng dién giao ctia mang mong Silicon [7], giup
dién thoai xac dinh dugc 4p suét ciia moi truong ngoai.

Cam bién anh sang do do sang cua méi truong ngodi,
gitip dién thoai thay d6i d¢ sang ctia man hinh phu hop
moi trudng ngoai.

Micro 1a mét trong nhiing cam bién co ban nhat ciia
dién thoai. Micro trén dién thoai thong minh c6 kha nang
do duoc do to va d cao cua am thanh. Pidu nay cho phép
tai hién lai &m thanh ghi dugc mot cach dﬁy dua va chinh
x4c nhat.

Camera khong han 1a mot loai cam bién, nhung
camera trén dién thoai thong minh lai rat phu hop khi sir
dung trong cac thi nghiém vat li. Hién nay, nhiéu dién
thoai thong minh cho phép chup lién tiép hinh anh trong
nhitng khoang thoi gian bang nhau, quay phim siéu
cham,... day la nhiing tinh ning gitp chiing ta ghi lai
hinh anh hoat nghiém ciia cac qué trinh vat Ii & phan tich
qué trinh do.

Viéc sir dung cac cam bién trén dién thoai thay cho
cac thiét bi do dac chuyén biét s& gitip HS c6 thé xay
dung duoc cac phuong 4n thi nghiém va b tri, lap dat,
tién hanh mot cach d& dang hon. Tir do, HS khong phai
“hoc chay” do thiéu hut vé trang thiét bi trong giang day
vat Ii.

2.3. Mgt sé iing dung ghi lai théng sé ciia cam bién trén
dién thogi thong minh

Dién thoai thong minh hién nay da sb sir dung mot
trong hai hé diéu hanh 1a Android va iOS, trén ca hai hé
diéu hanh nay déu c6 nhitng phan mém mién phi gitp
cho ngudi dung doc va ghi lai nhitng thong sb cua tat ca
cac cam bién trén dién thoai.

Trong bai viét ndy, ching t6i gi6i thiéu mot sé phan
mém mién phi va phu hop dé thiét ké nhimg thi nghiém
Vit li pho thong, tir cac thi nghiém biéu dién dé kiém chung
hién tuong cho t6i cac thi nghiém yéu cau do dac va xu Ii
dit liéu danh cho ddi tugng HS gioi.

Science Journal (hinh 3a) 14 Ging dung so tay khoa hoc
do Google tao ra, st
dung céc cam bién co
san trén dién thoai
théng minh dé do dac
cac dai luong cua am
thanh, anh sang, tu
truong, gia toc, van
toc,.... Cac két qua do
duoc hién thi két dudi
dang dd thi theo thoi
gian va c6 thé luu trir
lai d& phan tich & ca
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Hinh 3. Giao dién cua ung dung Science Journal (a), giao di¢n cua ung
dung Physics Toolbox Suit (b) va giao dién cua ing dung SPARKvue (c)

dang hinh anh va dit liéu dang cot. Ung dung nay hién co
trén ca h¢ diéu hanh Android va I0S. Google con 1ap ra
mot trang web nhim huéng dan sir dung, ciing nhu
huéng dan ngudi ding co thé thuc hién mot s6 du an
khoa hoc nh¢ tai nha.

Physics Toolbox Sensor Suite (hink 3b) 1a mét tng
dung mién phi cua Vieyra Software (phat hanh trén ca
Android va I0S) ¢6 kha nang ghi lai, hién thi va xuét di liéu
(dang cot theo thoi gian) tir cac cam bién bén trong cta dién
thoai. Ung dung nay duoc nhiéu sinh vién va gido vién
(GV) danh gia cao trong viéc hd trg giang day va xay dung
céac du an gido duc STEM.

SPARKvuUe (hinh 3c) ciing 1a mét tng dung mién phi
cia PASCO Scientific phat hanh trén ca hai nén tang
Android va 10S. Ung dung nay ciing c6 day du céc chic
niing do dac va luu trit thong tin ctia cac loai cam bién trong
dién thoai theo thoi gian thyc twong ty hai (ing dung trén.

Trén ddy la ba (ng dung tiéu biéu trong rat nhiéu tmg
dung c6 thé do dac va luu trit thong tin tir cac cam bién dugc
tich hop trén dién thoai thong minh. Céc ing dung nay déu
¢ uu diém 13 ¢ cac trang web hudng dan sir dung
(www.sciencejournal.withgoogle.com,
www.vieyrasoftware.net) dé goi ¥ cho GV va HS thiét ké
nhimg thi nghiém tir don gian dén phirc tap bang cach st
dung dién thoai théng minh nhw mét cdng cu do dac chinh.
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Hai ing dung dau than thién va dé sir
dung voi moi nguoi, trong do ung
dung Science Journal c6 giao dién
bang tiéng Viét nén s& phil hop hon
véi ddi twong HS cp 2 khi chua co
i von tiéng Anh cho vat li. Ung
dung SPARKvue ctia Pasco con co
diém manh 14 c6 thé tuy chinh toc do
ldy mau (tde do doc di liéu) tir 10 Hz
dén 1kHz.

2.4. Mét s6 phuwong dn thi nghiém
cé sirdung cdm bién trén dién thogi
théng minh dp dung khi to chiic day
hoc vt li

2.4.1. Khdo sat chuyen dong roi fw
do, kiém chimg cac dac diém vé
phutong, chiéu, tinh chdt ciia chuyén dong roi tir do

Thi nghiém nay HS kiém nghiém lai cac tinh chét cua
vat Chuyen dong roi tr do: phuong chuyen dong thang
dtmg, chiéu tir trén xudng dudi va gia toc roi co gi tri Xap
xi 9,8 m/s?. Thiét bj cho thi nghiém nay chi bao gom:
(1) bé mat mém dé tha dién thoai roi, (2) mot doan chi
mong, (3) dién thoai thdng minh c6 cai (g dung Physics
Toolbox Sensor Suite, Google Science Journal hoic
SPARKvuUe.

Néu GV chi can do db 16n cua gia toc roi tw do s& chi st
dung dién thoai ma khong can thém dung cu hd tro nio. Cac
budc tién hanh thi nghiém nhu sau:

- Budc 1: Bat ung dung Science Journal trén dién
thoai, tao thi nghiém méi va chon cong cu do gia toc theo
phuong X.

- Budc 2: Bam vao nit ghi dir liéu mau do dé bit
dau do.

- Budc 3: Xoay cac dién thoai theo cac hudng khac nhau
dé tim duoc gia tri cyc dai cua gia toc.

- Budc 4: Bam nut Stop dé ding ghi dix liéu.

- Budc 5: Lap lai thi nghiém véi cac trucy va z.

Két qua thi nghiem duoc trinh bay trén Ainh 4. Trén cac
truc x, y va z déu thu duogc gia tri cuc dai cia gia toc trong
khoang tir 9,7 dén 10 m/s?, day chinh 1 gi tri cua gia toc
trong truong tai vi tri lam thi nghiém.

a Giatécké Z

T8i thidu
10,0
0:000 | 10,06

10

Trung binh 16 ¢

3.1 |

Toi da

Hinh 4. Két qua thi nghiém do gia toc trong trirong bang 1ng dung Science Journal
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Thi nghiém twong tu ciing ¢6 thé duoc tién hanh vai ing
dung Physics Toolbox Sensor Suite nhur sau:

- Bat ttng dung Physics Toolbox Sensor Suite trén
dién thoai, chon cong cu “Linear Accelerometer”, nhan
vao nit dau “+” mau do dé bat dau ghi dir ligu.

- Treo dién thoai can béng trén soi day chi nhu sinh Sa,
doi mot thoi gian cho céac gia tri gia toc theo X, y, z 6n dinh.

- Tha day dé dién thoai roi tir mot do cao du lon
xuong bé mat mem.

- Bam nut Stop dé dirng ghi dir ligu. Luu dir ligu
vao file va giri vé email ctia GV @€ luu trit va phan tich
dix liéu.

- Lap lai thi nghiém mét vai 1an.

Két qué thi nghiém duoc trinh bay trén hink 5b cho
thay gla tri gia toc theo phuong y ting dot ngot dén gén
10 m/s trong qué trinh roi. Khi dién thoai tiép dat gia toC
cua tit ca cac phuong deu thay d6i dot ngot sau do tro vé
xap Xi 0 khi dién thoai ngm 6n dinh trén mat dat; gia tri
gia toc theo phuong X va z déu khong thay doi trong thoi
gian roi (gan bang 0). Nhu vy, thi nghiém nay cho thay
vt roi theo phuong thing ding cua Soi diy (phuong
song song Véi truc y cua dién thoai), gia toc theo phuong
y mang gia tri am cho thdy chiéu roi 1a chiéu hudng
xudng dudi (hudng vé phia canh dudi cua dién thoai nhu
dinh nghia trén Ainh I).

23:59 OOwda

®o o SO

= Linear Acc...

Hinh 5. B6 tri thi nghiém khdo sat qua trinh
rot tu do (a) va ket Qua thi nghiém duoc do
bang #ng dung Physics Toolbox Suit (b)

Dé khio st sur roi ty do ching ta ciing ¢6 thé tién hanh
trén ung dung SPARKvue. Ung dung nay cho phép thay
doi thoi gian ldy mau nén ching ta ¢6 thé do dugc chinh
xéc thoi gian roi do d6 chiing ta ¢6 thé kiém nghiém lai
cong thuc s=1/2gt2 mot cach d& dang. Céc budc tién hanh
thi nghiém nay véi SPARKvue va két qua da duoc thyc
hién va phan tich ki cang boi Patrik Vogt va Jochen Kuhn
[8], do vay trong bai bao nay chung t6i chi thuc hién lai thi
nghiém vai thoi gian ldy mau 1a 1kHz dé dua két qua nhur
trén hinh 6 chir khong di sau phan tich.
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Hinh 6. Két qud khao sdt sw roi tw do bang 1ing dung
SPARKvue: Gia toc Ciia phirong y theo thoi gian
2.4.2. Khdo sdt dao déng tdt dan cia con ldc

Thi nghiém nay duoc str dung dé kiém chimg li do
caa con lic 10 xo tuan theo quy luat dao dong dang sin co
bién d6 giam dan theo thoi gian:

y=Ae“sin(wt+p) 2

a=-Adw’esin(wt+p)=- v’y 2

Cac dung cu can thiét bao gom: (1) soi ddy dan hoi
(day chun), (2) gia d& thi nghiém, va (3) dién thoai thong
minh ¢6 cai wng dung Science Journal. Cac budc tién
hanh thi nghiém nhu sau:

- Budc 1: Bat tng dung Science Journal trén dién
thoai, tao thi nghiém méi va chon cong cu do gia toc theo
phuong y.

- Budc 2: Bam vao nit ghi di liéu mau do dé bat
dau do.

- Bude 3: Treo dién thoai ¢ trang thai can bang boi
soi ddy dan hoi.

- Budc 4: Kéo dién thoai xubng dudi Vi tri cin bing
mot khoang nho, doi mét thoi gian cho cac gia tri gia toc
theo phuong y 6n dinh.

- Bude 5: Tha cho con lic dao dong.

- Budc 6: Sau khoang 10 chu ki dao dong on dinh,
bam nut Stop dé dimg ghi dir ligu. Luu di li¢u vao file
va giri vé email cia GV dé luu trir va phan tich.

- Budc 7: Lap lai thi nghiém mot vai lan.

Két qua thi nghiém dugc trinh bay trén hinh 7a, gia
tdc theo phuong y cua dién thoai chinh 1a d6 thi gia toc
cua con lic theo thoi gian. Két qua cho thay, gia toc cua
con l4c tuan hoan va cé dang hinh sin véi bién do giam
dan, theo nhu phuong trinh (1) va (2) li d6 cua con lic
ciing thay ddi theo quy luét dang sin cing pha véi sy thay
doi cua gla tc. Pé xac dinh chinh x4c phuong trinh dao
dong tat dan cia con lac, chang t6i sir dung dit liéu do
cua ung dung Science Journal sau d6 vé& va phan tich
bang phan mém Origin va d thu dwoc két qua nhu trinh
bay trén Ainh 7b. St dyng cong cu khdp ham trong
Origin, chiing t6i khép két qua do v6i dao dong tit dan
dang sin (bién do dao dong giam dan theo ham e,
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phuong phap gan ding trong €) ciatse ke v
cong cu nay st dung nguyén _— R

<z \ A= =R k4 Ol thieu rung oinn
tac binh phuong toi thiéu dé 83 96

cho két qua li thuyét sai léch it
nhit so véi két qua thuc
nghiém. Thong qua két qua
khép dir ligu ching t6i xac
dinh dugc phuong trinh dao
dong cua con lic la:

0:00.0 | 9,67

*~Data
—Fit

Toi da
11

a, (m/s?)

A2 =1,9.e%"% sin 5,37.F(m/s’)

(b)

ay=1,9.e%>1sin5,37.t P T o
(m/is?) (3)

Tu do, ching t6i tinh dugc
chu ki ctia dao dong 1a T=1,17
s va hé s6 dap tit £=0,15 s,

Pé ting sy tuong tac voi
HS, GV ¢6 thé yéu cau HS dura ra cac phuong an khao
sat, du doan két qua va sau do 1a kiém nghiém lai bang
thyc nghiém nhu thay doi chiéu dai day, thay ddi li do
ban dau, hogc tang thoi gian ghi dit liéu. Day 1a mot thi
nghiém rét truc quan, va d& thuc hién vai sy chudn bi don
gian (soi day nhe) va tén it thoi gian (khoang 5 phut thuc
hién) nhung dem lai nhiéu himg tha cho HS trong viéc
hoc bai dao dong.

3. Két luan

Bai viét da gidi thiéu chi tiét vé chirc ning ctia mot s6
cam bién trong dién thoai théng minh va sir dung mot vai
tng dung trén dién thoai dé doc va luu trir nhiing s ligu
do caa cam bién phuc vu cho viéc 1am céc thi nghiém vat
li phé thong. Dong thoi, ching t6i ciing tién hanh thir
nghiém lam mot s6 thi nghiém don gian bang dién thoai
thong minh dé minh ching cho bai viét. Ching t6i cho
rang, viéc str dung dién thoai thong minh s& tao yéu to
gitip cho HS t0 mo tim hiéu hién tuong vat 1i. Bong thoi,
HS ciing duoc tu 1am nhing thi nghiém hét sirc don gian
bing cach ding chinh dién thoai ciia minh; qua do, co
nhiéu co hdi quan sat va tim hiéu hién tuong vat li tuong
{g. Ngoai ra, GV con ¢6 thé giao nhiém vu cho HS vé
nha 1am thi nghiém va ghi két qua do vao dién thoai cua
minh dé trinh bay trén 16p nhu mét tiét hoc tu kham pha.
Trong bai viét ndy, chung t6i da trinh bay mot vai thi
nghiém don gian trong phan co hoc dé ching minh rang
c6 thé str dung dién thoai thong minh dé b tri thi nghiém
trén 16p gitp cho bai giang truc quan va sinh dong hon.
Tuy nhién, dién thoai thong minh van khong phai 14 dung
cu do chuyén biét nén nhiéu phép do cho tin hidu nhiéu
kha 16n. Do d6, GV can khéo 1éo sip xép st dung dién
thoai thong minh trong nhig tinh hudng phu hop. Trong
nhig bai viét t6i, chiung t6i s& gii thiéu nhimg thi
nghiém c6 sir dung dién thoai thong minh dé hd trg do
dac cho nhiing nhiém vy phic tap hon phtt hgp cho ddi
twong HS gioi va cac dy an STEM danh cua HS cac cap.
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Hinh 7. Két qua thi nghiém dao dong diéu hoa duwot khdo sat trén ung dung Science
Journal (a) va két qua phdn tich so ligu trong do dwong va diém mau den la dir liéu
thuec nghiém, duweong lién nét mau dé la dirong khép ham dang A.e*sin(wt) (b)
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