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Abstract: In this study, the computer is connected to the Physics experimental device, Lesson:
', through the arduino circuit with a light sensor. Data measuring light

interference”, “Light diffraction’

“Light

diffraction intensity can be stored and analyzed on a computer. With the help of computers and Arduino
circuits, experiment time is shortened; thereby improving the effectiveness of the lessons.
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1. bat vén dé

Str dung thi nghiém Vat ly (VL) két hop véi may
vi tinh (MVT) mang lai nhidu vu diém vuot trdi so
voi thi nghlem VL truyen thong MVT co thé giap
cho viéc két ndi va doc dir liéu, cung cap kha ning
diéu khlen, luu trit va phan tich dir liéu mot cach hiéu
qua. Mot s6 vu diém:

- Tiét kiém thoi gian thu thap, phan tich va
xt 1i s6 liéu hoan toan tu dong.

- Cho phép thu thap nhiéu bo dir liéu thuc nghiém
trong thoi gian rt ngin.

- Céc két qua thi nghiém c6 do chinh xéc cao.

- Trinh bay va hién thi két qua truc quan, sinh
dong.

Vo1 mot bai thuc hanh VL duogc ghép ndi voi
MVT, sinh vién (SV) ¢ thé thao tic va xir li ngay
duoc sb lidu tai phong thyc hanh. Tuy nhién, nhiéu
thi nghiém VL dai cuong hién nay chua duogc két nbi
véi MVT. Trong céc bai thi nghiém nay, SV van pha1
thao tac bang tay, s6 liéu duoc xtr 1y thu cong, ... dan
toi thoi gian thi nghiém kéo dai.

Su két hop gitra MVT, mach Arduino va cac cam
bién tao ra mot hé théng thi nghiém linh hoat, giup
nang cao chat lugng va do tin ciy cta cac thi nghiém
khoa hoc. Trong d6, MVT déng vai tro diéu khién,
thiét 1ap chuong trinh, thu thap va xir Iy s6 liéu. Mach
Arduino 14 loai vi mach dé lap trinh, cé thé d@ dang
két ndi véi MVT va cac cam bién nhu nhiét do, ap
sudt, anh sang, d6 4m,... Tuy vao chuong trinh diéu
khién va cam bién, hé théng nay co thé sir dung cho
nhiéu thi nghiém khac nhau. S6 liéu dugc thu thap tw
dong, chinh xéc, giam thiéu sai s6t do con ngudi gay
ra. Nghién ctru ndy thyc hién két hop giita hé MVT,
mach Arduino va cam bién anh sang nham thu thap,
phan tich va xu 1y s6 liéu ciia mot s bai thi nghiém

cu thé: “Giao thoa anh sang qua khe Young”, “Su
nhiéu xa anh sang qua khe hep”. Viéc phat trién cac
nghién ctru tuong tu trén cac bai thi nghi¢m VL khac
¢6 thé dugc thuc hién nham nang cao hiéu qua va do
tin cdy trong viéc giang day.

2. No¢i dung nghién ciru

2.1. Ly thuyét

2.1.1. Giao thoa dnh sang

Hién tugng giao thoa anh sang la hién tugng gap
nhau cua hai hay nhiéu séng anh sang két hop, két
qua 14 trong trudng giao thoa s& xuat hién nhing vén
sang va nhimg van ti xen k& nhau.

Truong hop giao thoa anh sang que khe Young.
Xét vi tri trén man chén - ¢6 thé 1a cuc dai hodc cuc
tiéu tiy thugc vao hai dao dong t6i 1a cing pha hay
nguoc pha.

Néu hai dao dong cung pha, ta c¢6 vi tri cac véan
sang (cuc dai giao thoa):

”, =k%D Voi k=0,4142,.. (1)
Néu hai dao dong nguoc pha, ta cé vi tri cac van
(cuc tiéu giao thoa):

= (k4122

—

to

voi k=0,£1,12,... (2)

Trong do:

- ¥, ¥, 1a vi tri van sang (hodc van t6i) trén man

- A la bude song anh sang

- D 1a khoang céch tir khe Young dén man

- a la khoang cach gitra 2 khe
2.1.2. Nhiéu xa dnh sing

Nhiéu xa 4nh sang 14 hién tuong xay ra khi song
anh sang di qua mép cua vat can, hodc khe hep. Khi
d6, song anh sang bi 1éch khoi hudng lan truyén ban
dau va giao thoa véi cac song khac.

Véi nhiéu xa qua khe hep, cuong do anh sang tai
mot diém trén man s& 1a [3]:
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Trong do
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I, 1a cuong do sang vén trung tam

A: do rong cia khe hep

@: goc léch ctia van (sang hoic toi)

A: Budc song anh sang

Nhu vy, d6 thi nhiu xa anh sang qua khe hep s&
gdm cac van sang t6i xen k& nhau. Trong d6, van sang
trung tim c6 cuong do sang 16n nhat va giam dan khi
cang xa trung tam.
2.2. Két néi MV'T véi cim bién

.

Arduino

Hién thi

Hinh 2.1. So d6 khéi két néi thu thap cwong dg dnh
sdng trong bai “Sw nhiéu xa dnh sang qua khe hep”.

So d6 khdi két ndi thu thap cuong do anh sang va
xtr 1y dit liéu duge thé hién trén hinh 2.1. Theo do,
cuong do anh sang duoc do thong qua mot quang tré
va dugce luu trir & module SD card. Viée diéu khién
viée doc gia tri cudng do anh sang co thé duge diéu
khién thong qua mot nit nhan. Viéc 1ap trinh thu thap
dir liéu cuong do anh sang dugc thuc hién trén may
tinh va duoc nap vao mach Arduino trudc do. Sau
qua trinh thu thap, sinh vién c6 thé xir Iy va hién thi
dir liéu cuong do anh sang thong qua mot may vi tinh.

Hinh 2.2. Mach thiét ké
Mach thict k& thu thdp cuong d¢ anh sang dugc
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thé hién trén hinh 2.2. Céc thanh phéan co ban duoc sir
dung gdm cé: quang tré (cam bién anh sang), mach
Arduino UNO, module SD card, nat nhan, cac dién tré
va nguodn cap. Trong d6, mach Arduino 13 trung tdm
diéu khién toan b hé théng mach, quang tré' ¢ nhiém
vu doc dit liéu anh sang, module SD card dé luu trir dix
liéu va niit nhén dé ghi dir liéu mdi khi nhén.
2.3. Két qua

Sau khi dugc Iuu lai trong thé SD, dit lidu ¢ thé
dugc dua vao MVT dé phén tich. Truong hop két ndi
may tinh trong qua trinh do thi dir liéu ¢6 thé duoc
hién th1 trén may thong qua cong COM tng véi cong
USB cim mach Arduino.

1
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Cuong do anh sang (d.v.t.y)

—20 *iO (I) ll() 20
Khoang céch (cm)
Hinh 2.3. Hinh anh giao thoa khe Young

Hinh 2.3 cho thiy két qua glao thoa khe Young
dugc thu thap va xur Iy bang phan mem Origin. Ta
thay duoc rang hinh anh thu dugc gdm cac van sing
t6i duoc xen k& nhau. Cudng do cta van sang trung
tam 1a 16n nhét, cuong do cta cac van sang khac giam
dan tinh tir van trung tim. Khoang cach giita hai van
t6i (hodc hai van t6i) lién tiép 1a twong ty nhu nhau.
Sy xuét hién ctia cac van sang va van tbi theo quy luat
xéc dinh 1a minh chimg 13 rang cho tinh chit song ctia
anh sang. Tuy nhién, két qua van c6 sy anh hudng cia
cuong do sang bén ngoai, dan ti cac cuc tiéu giao
thoa khong dat dugc gia tri 0.

Két qua nhiéu xa anh sang qua khe hep duoc hién
thi ¢ hinh 2.4. Tuong ty nhu truong hop giao thoa,
van sang trung tim nam chinh giita co cuong do
manh. Tuy nhién, cuong d cua van sang trung tam
lai 16n hon rat nhiéu so v6i cac van sang khac quan
sat duoc. Them vao do, cuong do cua cac van tbi thu
duoc trong trudng hop nhidu xa chua dugc triét tiéu
vé 0. Piéu nay c6 thé 1a do anh sang chua duoc triét
tiéu hét trong qué trinh lam thi nghiém, anh huong
clia ngudn sang bén ngoai hodc khoang cach khe hep
thu sang ctia cam bién con 1on.

(Xem tiép trang 53)
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n6i dung da doc ddng thoi giup timg budc cai thién
tinh trang mat cin ban.

- Giao HS vé nha doc lai bai doc mdt 14n nita, tra
nghia cia mot sb tir m&i con lai va néu co thé thi dich
bai doc sang tiéng Viét.

2.4. Hiéu qua ghi nhdn dwoc sau khi ap dung cdc
bién phap trén

HS tu doc bai va lam bai doc hiéu nhiéu hon, thay
vi chon ddp 4n ngiu nhién hay sao chép ctia ban. Cu
thé 1a dbi voi 16p thyc nghiém, sb luwong HS tu doc va
lam bai tang tir 55% 1én 70% trong khi 16p ddi chimng
chi tang 1&€n dugc 60%.

Khi khao sat qué trinh 1am bai doc hiéu thi phan
16n HS biét cach ap dung cac chién luge doc dé lam
bai, biét chu trong vao keywords va lam bai hiéu qua
hon. Lép thuc nghiém tang tir 25% lén 70% trong
khi 16p ddi chimg chi ting 1én 35%.

Qua danh gia két qua 1am bai doc hiéu cua HS
truge va sau thir nghiém chung ta thiy c6 su tién bo
dang ké & 16p thuc nghiém. Cuy thé 1a s lwong HS
yéu kém giam di rd rét tir 45% xudng con 20% trong
khi d6 s lugng HS kha, gioi ting tir 15% lén 35%.
Tuy nhién & 16p d6i chimg thi s6 hoc khi kha, gioi
khong thay d6i va HS yéu kém chi giam xudng 40%.

Ngoai ra, két qua khao sat ciing cho thdy HS 16p
thuc nghiém c6 himg tha ddi véi viéc hoc doc hiéu
nhiéu hon trong khi ¢ 16p d6i ching thi hau nhu
khong thay doi.
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3. Két ludn

HS hé trung cap 1a ddi twong con han ché vé ca
kién thuc ngdn ngit 1an sy tich cuc trong hoc tap,
do6i hoi nguoi GV can ¢o su quan tam, chon loc cac
phuong phép day hoc phu hop. Viéc huéng dan HS
céc chién luoc doc va to chuc cac hoat dong hoc tap
khoa hoc da giup HS biét cach xtr Iy cac bai tap doc
hiéu mot cach hiéu qua hon. Cai thién k¥ nang doc
hiéu ciing 12 mot trong nhimng cach gitip HS cung
cb kién thiic va hoan thién cac k¥ ning tiéng Anh
con lai. Tir sy tién bo trong hoc tap dan gitp HS tim
thay sy yéu thich trong viéc hoc k¥ ning doc hiéu noi
riéng va tiéng Anh néi chung.
Tai liéu tham khao

[1]. Alécxéeva M.I. (1963), Pong co hoc tap cia
hoc sinh cép 2. M. NXB Giao duc Lién X6.

[2]. Arthur C. Graesser. (2007), An Introduction
to Strategic Reading Comprehension (pp3-2) in D.
McNamara (Ed) Reading Comprehension Strategies:
Theories, Intervetions and Technologies. Lawrence
Erlbaun Asociates, Inc., Publishers

[3]. Bruner J. (1962), Qua trinh gido duc (the
process of Education. Cambridge mass Havard
University Press).

[4]. Carl Rogers (1994), Tién trinh thanh nhdn
(On becoming a Person), Ban dich NXB Thanh phd
H6 Chi Minh.

Ung dung mach Arduino két noi may vi tinh... @ meo trang 26)

._.
S
1

Cuong do anh sang (d.v.t.y)

-3 -2 -1 0 1 2 3
Khoang céch (cm)

Hinh 2.4. Hinh anh nhiéu xa phu thuoc vao khoang
cach
3. Két luan
Viéce str dung thiét bi thi nghiém VL két hop véi

may tinh, mach Arduino va cam bién di dem lai
nhitng lgi ich vuot trdi trong viée thu thap, xir Iy va
luu trir dir liu. Cac bai thi nghiém VL dai cuong
duoc két ndi s& dem lai két qua chinh xac hon so véi
viéc thu thap s6 liéu thu cong. Ngoai ra, thoi gian thu
thap va xtr Ii s liéu duoc giam dang ké, giup cho SV
¢6 nhiéu thoi gian hon cho viée phén tich két qua. Cac
dir liéu thu thap ciing c¢6 thé tryc quan héa dé dang
thong qua cac phan mém do hoa.
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