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TOM TAT

Bai bao trinh bay két qua nghién cizu thiét ké va trién khai cac thi nghiém firong tac trén dién
thogi thdng minh qua phan mém Phyphox, nham h tro day hoc cac chi dé “Dao déng” va ““Séng”
trong chuong trinh Vit Ii 11. Céc thi nghiém duroc xay dung gitp hoc sinh khdo sat dao déng diéu
hoa, dao déng tat dan, do téc dé am thanh trong khong khi va mé phong séng ding, thong qua viéc
khai thac cac cam bién tich hop sdn trén dién thogi nhuw gia toc ké, microphone... Viée si dung phan
mém Phyphox cho phép do lwong va phan tich da lidu tryc tiép ngay trén dién thoai, thay thé hiéu
quda cho céc thiét b thi nghiém chuyén dung von dat tién va chua duwoc trang bi tai nhiéu truong
THPT hién nay. Cac thi nghiém nay khdng chi giam chi phi ma con dé trién khai duwéi hinh thic
nhom, gép phan nang cao ki nang thuc hanh, phan tich va gidi thich hién nrong vat 1i cua hoc sinh.
Nghién cizu khing dinh tiém ndng cua viéc tich hop céng nghé sé phé bién vao day hoc vat Ii nhuw
mét gidi phép thiét thic trong boi canh chuyén doi s va déi méi gido duc, huwdng dén phat trien
nang luc vat li cho hoc sinh.

Tar khoa: thi nghiém tuong tac; dao dong; Phyphox; nang luc vat Ii; dién thoai thdng minh; song

1. Giéithigu

Vi ban chat 1a mét nganh khoa hoc thue nghiém, Vat Ii hoc doi hoi mot phuong phép
giang day trong d6 hoat dong thi nghiém déng vai trd trung tam dé kién tao tri thirc va phét
trién ning luc cho nguoi hoc. Nhan thic rd didu ndy, Chuong trinh giéo duc phd théng mén
Vit 1i 2018 cua Viét Nam da nhin manh viéc ting cuong cac hoat dong thuc hanh va kham
phé, dic biét trong cac noi dung vé “Dao dong” va “Song” & 16p 11, noi céc kién thic duoc
hinh thanh tir chinh dir liéu thuc nghiém (Ministry of Education and Training [MOET], 2018).

Mic du dinh huéng su pham 1 tién b, viéc trién khai trén thuc té lai d6i mat véi nhiéu
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Tap chi Khoa hoc Trwong BPHSP TPHCM Phung Viét Hai va tgk

thach thirc ¢6 hitu, chir yéu lién quan dén co s6 vat chét. Su thiéu hut cac bo thi nghiém hién
dai, c6 chi phi cao tai c4c truong trung hoc phd théng da han ché dang ké viéc t6 chirc cac
hoat dong hoc tap trai nghiém theo nhém. Hé qua 13, muc tiéu phat trién nang lec tim hiéu
thé gisi tu nhién dudi goc do vat Ii cho hoc sinh chwa duoc thuc hién mot cach tron ven.

Cac thiét bi thi nghiém (TN) hd tro giang day cac noi dung kién thuc da duoc nhiéu
cdng ty nudc ngodi phat trién va san xuat trong nhiéu nam qua, bao gém céc thuong hiéu
nhu Phywe (2023), Leybold (2023), va CMA (CMA, 2018). Nhitng bo thiét bi nay cho phép
thuc hién cac thi nghiém véi do chinh xac dang tin cay. Tuy nhién, viéc st dung doi hoi phai
két ndi cam bién véi may vi tinh hoic cac thiét bi di dong, dan dén chi phi cao, quy trinh
thue hién phirc tap, va khé ap dung hiéu qua khi to chac day hoc theo nhém theo nhu yéu
cau caa Chuong trinh mén Vat 1 2018.

Trong béi canh do, viéc tng dung cdng nghé, dic biét 1a cac thiét bi di dong ca nhan, da
ma& ra mot huéng di day tiém nang. Nhiéu nghién ctiu trén thé gisi c6 thé ké dén nhu: P. Vogt
va J. Kuhn véi thi nghiém “phan tich dao dong caa con lc 16 xo bang cam bién gia toc dién
thoai thdng minh” (Vogt & Kuhn, 2012a, pp.504-505); thi nghiém “phén tich su dao dong caa
con lic don bang cam bién gia téc dién thoai thdng minh” (Vogt & Kuhn, 2012b, pp. 439-
440); thi nghiém “phan tich sy dao dong cua thang may véi cam bién gia toc dién thoai théng
minh” (Kuhn et al., 2014, pp. 55-56); Justin Briggle vé&i nghién ciu vé viéc “phan tich chu ki
con lic bang iPod touch/iPhone (Briggle, 2013, p. 285-288); Ann-Marie Pendrill and Johan
Rohlén véi thi nghiém vé gia toc va xoay trong trd choi con lic, dugc do bang iPhone 4
(Pendrill & Rohlén, 2011, pp. 676-677). C4c nghién ctu tai Viét Nam vé mang nay c6 thé ké
dén nhu: Mai Vin Trinh va Nguyén Dang Thuan véi viéc “sir dung cam bién két néi may tinh
hd tro thi nghiém trong day hoc vat li & truong trung hoc phé théng” (Mai & Nguyen, 2017,
pp. 46-51); Pham Db Chung véi viéc sir dung dién thoai théng minh trong thuc hién cac thi
nghiém vat Ii phd théng qua khai thac cac phan mém Physics Toolbox Suite, SPARKvue,
Science Journal (Pham, 2019); Duong Bich Thao va Binh Thi Quynh Thi véi viéc nghién ciu
“giai phap str dung smartphone gitip hoc sinh hoc truc tuyén thi nghiém vat Ii I6p 10” (Duong
& Dinh, 2022, pp. 84-90); da ching minh rang dién thoai théng minh, véi cac cam bién tich
hop, 1a mot cdng cu do lwong hiéu qua va chinh xac. Tuy nhién, cac cong trinh trudc day cha
yéu tap trung vao cac thi nghiém don lé. Viéc xay dung mot hé thdng bai thi nghiém hoan
chinh, bam st va dap tng cac yéu cau can dat cu thé cia Chuong trinh 2018 cho chu dé “Dao
dong” va “Séng” van 1a mot khoang tréng can duoc nghién ciu va bé sung.

Do d6, nghién cau nay duogc thuc hién nham muc tiéu thiét ké va thir nghiém mot bo
cac thi nghiém vé dao dong va soéng bang céach khai thac sirc manh caa phan mém méa nguon
ma& Phyphox trén dién thoai thdng minh. Bai bao s& trinh bay co sé khoa hoc, quy trinh thiét
ké va két qua danh gia cac thi nghiém, ching minh tinh hiéu qua va kha thi caa giai phap
nay trong viéc khac phuc nhitng han ché vé thiét bi, dong thoi thic day viéc d6i mai phuong
phap day hoc Vat li tai Viét Nam.
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2. Dbi twong va phuwong phap nghién ciu
2.1.  Déi twong nghién ciru

- Phan mém Phyphox.

- Céc thi nghiém Vat i trong day hoc chu dé “Dao dong” va “Séng” trong chwong trinh
Vit li lop 11.

- Viéc xa@y dung va str dung céac thi nghiém tuong tac trén dién thoai théng minh qua
phan mém Phyphox trong day hoc chu @& "Dao dong” va "Séng" — Vat li 11 phat trién ning
luc vat li.

2.2. Phwong phap nghién cizu

Bai bao str dung phéi hop cac phuong phap nghién cau: nghién ciu I thuyét va nghién
ctu thuc nghiém (trong phong thi nghiém), trong do nghién ciu thuc nghiém la chu dao. Cu
thé: Sir dung phuong phap nghién ciu I thuyét dé nghién ciu chuong trinh gido duc mén
Vit 11 2018, nang luc vat Ii, cac yéu cau can dat cua chuong trinh va cac cong b caa cac tac
gia trong va ngoai nudc vé noi dung lién quan dé tir d6 xéac dinh cac thi nghiém can thyc
hién va muc tiéu cua tung thi nghiém, tr d6 dua ra giai phap; st dung phuong phéap thuc
nghiém trong phong thi nghiém dé xay dung cac thi nghiém theo muc tiéu dit ra.

3. Kétqua vathao luan
3.1. Gidi thigu phan mém Phyphox véi céc thi nghigm

Phyphox (Physical Phone Experiments) la ing dung mién phi duoc phat trién boi Dai
hoc RWTH Aachen (Btic) vao thang 9/2016, twong thich véi cac hé diéu hanh Android va
i0S, hd trg 17 ngdn ngit khéc nhau. Ung dung nay khai théc tryc tiép cac cam bién tich hop
trén dién thoai thdng minh, nhu gia toc ké, tir ké, cuong do sang, va GPS, dé thuc hién cac
thi nghiém do luong va phan tich dir liéu trong vat Ii.

Phyphox hd tro hiéu qua viéc thuc hién céc thi nghiém khao séat vé “Dao dong” va
“S6ng” bang cach khai thac cac cam bién sin co trén dién thoai. Trong cac thi nghiém vé
dao dong, dién thoai théng minh c6 thé dugc ding 1am vat ning cho con lic don hozc con
lic 16 x0. Cam bién gia toc ké tich hop trong dién thoai s& ghi lai chi tiét chuyén dong cua
vat, va Phyphox s& tu dong xt Ii dit liéu nay dé hién thi truc tiép dudi dang db thi li o —
thoi gian. D6 thi co dang hinh sin rd nét, gilp hoc sinh truc quan héa khéi niém dao dong
diéu hoa va d& dang xac dinh cac dai luong dic trung nhu bién d6 va chu Ki.

Dbi vai cha dé “Song”, Phyphox tan dung microphone va loa cua dién thoai dé thuc
hién cac thi nghiém vé am hoc. Mt thi nghiém tiéu biéu 1a khao séat séng dirng, trong doé
chtc ning “Bo tao &m” (Tone Generator) dugc dung dé phat ra &m thanh c6 tan sb xac dinh,
giup tao ra hién tugng séng dung trong mot cot khong khi. Cac dir liéu thu duoc tur
microphone dugc hién thi mot cach rd rang, truc quan, gidp hoc sinh d& dang phan tich va
kiém chung cac dic diém cua hién tuong.

3.2. Quy trinh xay dwng va si dung thi nghiém cé sw hé tre ciia phan mém Phyphox

Quy trinh xay dung va str dung thi nghiém cé su hd trg caa phan mém Phyphox dugc
thé hién qua cac buéc sau:
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Budc 1. Xac dinh muc ti€u thi nghiém tr YCCD
4
Budc 2. Chuan bj thiét bi, dung cu thi nghiém
) 2
Budc 3. Thyc hién thi nghiém c6 sy hd trg cia phan mém Phyphox
4
Budc 4. Phan tich, xir 1i cac s6 liéu thu thap duogc tir thi nghiém
9
Buéc 5. Rut ra két luan va nhan dinh
9

Budc 6. Trinh bay y tuong day hoc

So db 1. Quy trinh xay ding va si dung thi nghiém c6 su hé tro ciia phan mém Phyphox
3.3. Cac thi nghiém da xay dung
3.3.1. Thi nghiém 1: Khdo sét dao dgng diéu hoa cua con ldc don
e Muc dich TN
Chutng minh con lic don dao dong diéu hoa théng qua do thi va thiét 1ap mdi quan hé
giira li 6 va van téc. Kiém chiing biéu thirc tinh chu ki cua con lic don T = Zn\/g
e DungcuTN
1 qua ning, 1 day treo, 1 thudc do chiéu dai, 1 gia d& dién thoai, 1 dién thoai thong
minh d cai dat phan mém Phyphox.
e Tién hanh TN
Bwéc 1. Mo Phyphox — chon “Cam bién chiéu sau -ﬁ-
(LiDar/ToF)” (Depth sensor (LIDAR/ToF). Bwéc 2. Vao !
“Cai dat”, chon “Xem trudc” (Settings — Preview): diéu
chinh vang anh chura vat sao cho chi bao phu vat dao dong.
Bwéc 3. Trong muc “Chiéu rong caa LOESS phu hop”
(LOESS width), diéu chinh gia tri lam min (LOESS) cho cac
dd thi, gitp cai thién d6 chinh xéac cua cac db thi do dich
chuyén va van téc (khoang 0,1-0,2). Budéc 4. C6 dinh dién
thoai vao gia dd, kéo con lic don Iéch khoi vi tri can bang
géc nho hon 10° va tha. Sau d6, vao muc “Pong hoc”
(Kinematics) trong tng dung va nhan nit “play” dé bét dau
ghi nhan dir liéu.

Hinh 1. B¢ thi nghiém
con ldc don
e Két qua TN va két luan
Truy cap muc lay di liéu va cham vao mot diém bét ki trén db thi ta s& thu dugc cac
thong sb vé thoi diém va do dich chuyén tai diém do.
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Pbéthi Bongidan Béng hoc Cai dit

v 055 Khoang cach [ Do sau Higu
Higu 1,280 s

0,63999999 s 0,00077687204 m
0,079762474 m Hé sé goc

Hé s6 goc -0,00060693128 m [ s

Péthi Dodngian ©oénghoc Cai dat

Van toc _,
: Hiéu
1,280 s
Piém 0,0076882839 m/s
0,9400 s Hé s6 géc
0,19585986 m/: -0,0060064718 m/s | s

O

Hinh 2b. Do thi v-t cia con ldc don trén phan mém Phyphox
T @6 thi va thuc hién tinh toan, rdt ra nhan xét:
- P thi do dich chuyén theo thoi gian (d - t) va van téc theo thai gian (v - t) caa con
lic don 12 ham diéu hoa theo thai gian c6 phuong trinh (liy gié tri gan dung) 1a;
d =185+ x =185+ 4 cos(4,9t)(cm)
vav = 19,6 cos(4,9t + g) (em/s)
- Li dd (x) va van tdc bién thién diéu hoa cung tan sé (chu ki T = 1,280 s) va van téc
som pha géc % 50 V6i li d0; Vmax = @A = 4,9.4 = 19,6.
- Chiéu dai day treo dugc do truc tiép bang thudc mét 1a I = 0,41 + 0,001 m. Véi gia
thiét gia toc trong trudng tai phong thi nghiém 1a g = 9,81 m/s?, chu ki Ii thuyét dwoc tinh

theo md hinh con lic don bién do nho: Ty, = Zn\/g =2m f% ~ 1,284s.

Sai s6 twong dbi giita két qua thuc nghiém va gia tri Ii thuyét duoc xac dinh theo:
= Ma =Tl g = L2280 Z L2841 5004 ~ 0,319
T, T 17284 0% IR

3.3.2. Thi nghiém 2: Thi nghiém khdo sét do th; dao déng dieu hoda cua con ldc 10 xo
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e Mucdich TN
Chting minh con lic 16 xo dao dong diéu hoa théng qua
dd thi va thiét 1ap méi quan hé gitra li d6 va van téc. Kiém

chang biéu thic tinh chu ki caa con lac 10 xo T = Zn\/%

e DungcuTN
1 qua nang 100 g, 1 16 xo, 1 thuéc do chiéu dai, 1 gia 45
dién thoai, 1 dién thoai thdng minh da cai dit phan mém
Phyphox.
e Tiénhanh TN:
Thuc hién tuong tu theo 4 budc nhu thi nghiém 1.

I
w

Hinh 3a. B4 thi nghiém
con ldc 16 xo

e Két qua TN va két luan

Pothi ©ongian Béng hoc Cai dat

Hiéu Khoang cach [/ D5 sau

1,000 s
0,00010293722 m

Hé so goc
-0,00010293722 m [ s

=sE=tm

Hiéu
0,50000012 s
0,07026051 m

Hé s6 gdc

14052099 m / s

Pothi Bdngian Bong hoc Cai dat

Hidu Van téc
1,000 s =
0,0012039095 m/s Piém

Hé sd gdc 0,66000003 s

-0,0012039095 m/s [ s 0,21917538 m/s

Hinh 3c. P6 thi v - t ciza con ldc 10 xo trén phan mém Phyphox
T @6 thi va thuc hién tinh toan, rdt ra nhan xét:
- P thi do dich chuyén theo thoi gian (d - t) va vén téc theo thai gian (v - t) caa con
lic 16 xo 12 ham diéu hoa theo thai gian c6 phuong trinh (ldy gia tri gan ding) 1a:
d =2054+x =205+ 3,5cos(2nt + 0,36m)(cm)
vav = 21,9 cos(2nt + 0,86m)(cm/s)
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- Li dd (x) va van tdc bién thién diéu hoa cung tan sé (chu ki T = 1,000 s) va van téc
som pha géc % s0 Vi li d0; Vmax = 21,9 = 3,5.21 = 0A.
Tur do thi li d6 — thoi gian trén Phyphox (Hinh 3b), Ty, = 1,000 s.
Con l4c 10 xo sir dung vat ning m = 0,100 kg va 10 xo c6 d6 cung k = 4,0 N/m (da
duoc xéac dinh trudc bang phép do tinh). Chu Ki Ii thuyét duoc tinh theo mé hinh dao dong
diéu hoa:

T, = 2 \/m—z 0,100 0,993
N T e

Sai s6 twong ddi giita két qua thuc nghiém va Ii thuyét la:
11,000 -0,993 |
B 0,993

Sai s dudi 1% cho thiy do thi dang sin thu duoc tir cam bién LiDAR/ToF md ta chinh
xéac chu ki dao dong caa hé 10 xo — vat nang. Biéu nay gilp hoc sinh kiém chiing truc quan

€ -100% =~ 0,7%.

cong thac T = 2m,/m/k va nang cao do tin cay so véi phép do chu ki thi céng bang dong
hd bam giay.
3.3.3. Thi nghiém 3: Thi nghiém khdo sat do thj dao déng tat dan
¢ Muyc dich TN =
Dung d thi minh hoa duoc dao dong tat dan.
e DungcuTN
Bo thi nghiém con lic don, 1 tim can tao ma sét
véi vat dao dong, 1 dién thoai thdng minh da cai dat
phan mém Phyphox.
e Tiénhanh TN
Thuc hién tuong tu theo 4 budc nhu thi nghiém 1. Hinh 4a. B4 thi nghiém dao

déng tat dan do lwc ma sét
e Két qua TN va két luan

Déthi Bongian Bénghoc Caidit
¥ Khoang cach [ D3 sdu
Diém Piém

0 Higu 8,3599997 s 9,8400002 s
1,4995093 s : 0.4 0,39461434 m

0,0065322816 m oy ;
Hé sb géc \ 7
0,0043562795m /s

Hinh 4b. D6 thj d - t ciia con ldc don dao déng c6 ma sat trén phan mém Phyphox
Trong thi nghiém 3, cac phuong trinh mé ta dao dong tat dan khéng phai la céng thic
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minh hoa Ii thuyét, ma duoc xéac 1ap truc tiép tir qua trinh khép ham (curve fitting) déi voi
b6 dit liéu thuc nghiém thu bang chic nang cam bién chiéu sau (LiDAR/TOF) cua Phyphox.
Dit liéu d — t duoc trich xuat va xu I bang mé hinh dao dong diéu hoa tit dan dang x(t) =
Ae Plcos(wt + @), trong do, A 1a bién do ban dau, B 1a hé sb tat dan, o 1a tan sé goc cua dao
dong tat dan.
Két qua khép ham cho tap dir liéu caa con lic don thu duoc: A = 0,086m, B = 0,087,
wg = 4,24 rad/s.
Tur do, phuong trinh dao dong thuc nghiém dugc xac dinh la:
X = 0,086e %%7tcos(4,24t + 2,170) (m)
Két luan:
Dao dong tit dan 1a dao dong c6 bién d6 giam dan theo thoi gian.
Nguyén nhan 1am dao dong tit dan 1a do luc ma sat va luc can cia mdi trudng.
Luc can mdi trudng cang lén (tac dd nhot cang 16n) dao dong tit dan cang nhanh. Do
nhét ting theo thir tw cac moi trudng: khong khi, nudce, diu, dau rat nhot.
Chu ki dao dong tét dan 1a chu ki riéng cta con lic (gan nhu khéng ddi, xap xi 1,5 s)
Bién do trong dao dong tit dan giam dan theo quy luat ham sé mil.
3.3.4. Thi nghiém 4: Po toc dg am thanh trong khong khi
e Muc dich TN
Do duoc tdc do truyén am trong khdng khi.
e Dungcu TN
2 chiéc dién thoai théng minh cd cai tng dung Phyphox, 1 thudc day.
e Tién hanh TN

Hinh 5a. Bo tri th| nghlem do toc do am thanh trong khong khi

Buéc 1. Mé sin muc “Pong ho bam gio am” b3 i am
trong trng dung Phyphox trén ca hai dién thoai.

Buéc 2. it 2 chiéc dién thoai cach nhau 1

khoang cach d bat ki (khoang tir 1,5m dén 4 m) va 4n

& 2 dién thoai dé bat dau thi nghiém. ol

Bwéc 3. Nguoi ding & chiéc dién thoai thi nhat

vd tay 1 lan (tay dat gan dién thoai 1), sau khi thoi

gian ¢ ca 2 dién thoai dém thi nguoi ding o chiéc Hinh 5b. Giao di¢n ddng hd bam

dién thoai thir 2 v6 tay 1 lan dé thi nghiém dung lai.  gis am trong phdn mém Phyphox
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Nguyén téc do téc dé truyén am: Khi ngudi thir 1 v tay thi dién thoai thir nhat bat dau
dém. Tuy nhién, am thanh phai mat mot khoang thoi gian dé truyén tir dién thoai thir nhat
dén dién thoai thir 2, do d6, dién thoai thir 2 bit dau dém sau dién thoai tha nhat mot khoang
thoi gian At = d/v. Khi ngudi thir 2 v6 tay, dién thoai thir 2 dimg dém ngay lap tirc, nhung
dién thoai 1 phai mat mot khoang thoi gian At = d/v maéi dung lai. Goi thoi gian do trén dién
thoai 1 va 2 la ty, to. Khi d6: 2At = t1 — to.

Téc do truyén am thanh trong khong khi duoc tinh bang biéu thac: v = Zszit = - Zdt
1—t2

Bwéc 4. Doc thoi gian trén hai dién thoai 1 va 2. Mdi gié tri d, thuc hién budc 3 tong
cong 3 lan, ly gia tri trung binh tz, t2 dién vao bang. Thay do6i khoang céch d, thuc hién thao
tac tuong tu.

Bwéc 5. Tur bang sé liéu, tinh gia tri caa v sau mdi lan do, gia tri trung binh va sai sé.

e Két qua TN va két luan
S6 lieu thu duoc: Khi khoang cach cuaa hai dién thoai lad = 4,0 m
Bdng 1. Két qua thi nghiém do téc dé am thanh trong khdng khi

(W?Z”:di’m t1 (s) t2 () AL =t — 12 (5)
1 3,847 3,823 0,024
2 3,843 3,820 0,023
3 3.727 3,704 0,023

Trung binh 3,804 3,781 0,023

Két qua do 3 lan trén 2 dién thoai:

Bdn g_ién g Song  Nhigu Dongian MNBitiép Song Song  Nhidu

Ngudng 0,1 dvty Ngudng 0,1

DDtrpt0|th|Pu 01 D0 tré téi thidu 0,1

v 3,847 - e 3,823

Dién thoai 1_lan 1 Dién thoai 2_lan 1
Hinh 5c. Minh hog két qud lan do lan 1 trén 2 dién thogi

2d _ 2x4
24t 0,023 347,8 (m/s)

Gia tri trung binh cua téc d6 am thanh: 7 =

Sai sb tuong dbi: e =22 =49 4 AG0 _ 001 4 0001 4 046 ~ 4,6%
v d t 4 0,023

Sai sb tuyét ddi: Av = 347,8 X 4,6% ~ 16,0 m/s

Téc d6 am thanh: v = (347,8 + 16,0) m/s

So véi tc do am thanh trong khong khi theo I thuyét 12 340m/s thi két qua thi nghiém
tinh toén ra la kha chinh xac.
3.3.5. Thi nghiém 5: Thi nghiém md phong séng dizng cua am thanh

e Muc dich TN

Str dung hinh anh (tao ra bang thi nghiém, hozc hinh v& cho trudc), xac dinh duoc nat

va bung cua séng dung.
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e DungcuTN
1 dién thoai thdng minh, 1 loa Bluetooth, 1 6ng nhua trong sudt chira cac hat xp nhe.
e Tiénhanh TN

Hinh 6. B¢ thi nghiém khao sat song dirng cua am thanh

Budc 1. Cho céc hat xp vao bng.

Buwéc 2. Vao bo tao am trong tng dung Phyphox va két néi bluetooth cua loa.

Bwéc 3. Biéu chinh may phat tan sé cho dén khi quan sat duoc nhitng diém dao dong
Vvé6i bién @6 cuc dai va nhitng diém dang yén.

Bud6c 4. Mo chic niang “Bién d6 &m thanh” trén Phyphox va di chuyén doc theo 6ng
va do céc vi tri c6 bién do cuc dai (bung) va cuc tiéu (nGt). Ghi lai cac gia tri tan sb, sé cuc
dai va cuc tiéu vao bang béo cdo két qua thi nghieém.

e Két qua TN va két luan

Bing cach thay ddi tan sd, hoc sinh ¢6 thé quan sat sy hinh thanh cac hinh anh séng
dirng khac nhau véi sé lwong bung séng va nit séng thay di (vi du, 3 bung séng ¢ 150 Hz,
4 bung séng & 200 Hz). Thi nghiém nay gilp truc quan héa mot khai niém triru twong, dong
thoi rén luyén ki niang diéu khién cac tham sé thi nghiém dé dat duoc két qua mong mudn.
3.4. Thdo lugn

Két qua cac thi nghiém cho thay dit liéu thu dugc bang Phyphox bam kha sat mé hinh
Ii thuyét cua cac dao dong co. Pd thi li d6 — thoi gian va van téc — thoi gian caa con lic don
va con lic 10 xo 1a dao dong diéu hoa theo thai gian vai cling tan s, va van téc sém pha goc
g. Két qua nay twong dong véi mot sé nghién ciru di cong bd, noi cam bién cua dién thoai
thong minh dugc khang dinh da do nhay dé ghi nhan chuyén dong dao dong cé bién do nho.
Trong thi nghiém dao dong tat dan, bién do giam theo thoi gian pht hop véi mé ta ham mii
trong chuong trinh Vat 1i phé théng. Bi véi thi nghiém vé séng am va song dung, téc do
truyén am va vi tri bung — nit xac dinh duoc gan tring vai gia tri Ii thuyét va két qua tir céc
bé thi nghiém chuyén dung. Diéu nay cho thay viéc khai thac cam bién cua dién thoai c6 thé
dap tng yéu cau thyc hanh trong bbi canh nha truong phd théng. Bén canh nhing diém tich
cuc, phuong phap thi nghiém dung Phyphox van con mét sé han ché nhat dinh. Do chinh
xé&c phu thudc vao chat lugng cam bién cua ting thiét bi; méi truong thi nghiém 6n hoic cé
nhiéu vat phan xa &m c6 thé anh huong dén két qua; mot s6 cam bién (nhu LIDAR/ToF) doi
hoi ngudi day phai hudng dan ki khau chon ving do va hiéu chuan ban dau. Tuy nhién, so
véi diéu kién thiét bi con han ché & nhiéu trudng, céch tiép can nay van mang lai loi ich rd
rét: dé trién khai, chi phi thap, truc quan, hd tro tét cho hoat dong thuc hanh va phat trién
nang lec tim hiéu ty nhién caa hoc sinh.
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4. Két luan va kién nghi

Trong nghién ciru ndy, ching tdi da xay dung thanh céng nam TN vé chu dé “Dao
dong” va “Séng” thuoc Chuong trinh gido duc mon Vat Ii 11 nam 2018, bao gdm: TN khao
sat dao dong diéu hoa cua con lic don; TN khao sat dao dong diéu hoa caa con lac 16 xo; TN
khao sat dao dong tat dan; TN do toc do truyén am trong khong khi; va TN khao sét séng
dirng. Céc thi nghiém duoc xay dung theo hudng khai thac cac cam bién tich hop sin trén
dién thoai thong minh (gia tbc ké, microphone...) phdi hop véi phan mém Phyphox mién phi
dé thu thap, phan tich dit liéu, vé do thi va truc quan hoa cac quy luat vat Ii.

Céc hinh anh, sé liéu thu duoc tir cac thi nghiém cho do chinh xac cao, dap tng day
du cac YCCP cua chuong trinh. Bac biét, phuong phap nay c6 thé thay thé hiéu qua cac bo
cam bién chuyén dung nhu cam bién do dao dong, may phat séng am, dong hd do thoi gian
hién sb... vén la nhitng thiét bi kha dit tién, kho dau tu véi da sb cac truong THPT hién nay,
tir 46, giam dang ké chi phi dau tu thiét bi cho cac nha truong. Tir céc két qua cua thi nghiém,
bai bao ciing da dé xuét cac y tuong to chirc hoat dong day hoc theo dinh hudng phat trién
nang lyc nham phat trién nang luc vat Ii cia hoc sinh theo YCCP.

Véi wu diém 1a phan mém mién phi, d& dang khai thac va sir dung thiét bi sdn cé cua
hoc sinh, khdng mat nhiéu thai gian va pht hop véi moi diéu kién co so vat chat, gido vién
c6 thé trién khai rong rai dudi dang thi nghiém do hoc sinh tu thuc hién. Bidu nay tao diéu
kién phét trién téi da nang lyc vat If cua hoc sinh trong day hoc cha dé “Dao dong” va “Séng”
thudc chuong trinh Vat li 11.

Chung tdi kién nghi tiép tuc mé rong nghién ctu, xay dung thém céc bo thi nghiém st
dung Phyphox cho céc chii dé khac trong chwong trinh Vat Ii phd théng nhu “Dong luc hoc”,
“Pong luong” (Vat 1i 10). Bong thai, can phd bién rong rdi phuong phép nay dén cong dong
gido vién thdng qua cac hoat dong tap huan, seminar chuyén mén dé nang cao chit lugng
day hoc thuc nghiém trén ca nuac.

< Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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BUILDING INTERACTIVE EXPERIMENTS ON SMARTPHONES USING
THE PHYPHOX APP TO TEACH THE “OSCILLATIONS” AND “WAVES” TOPICS
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ABSTRACT

This paper presents the design and implementation of interactive smartphone-based
experiments using the Phyphox app to support the teaching of the “Oscillations” and *““Waves” topics
in the Grade 11 Physics curriculum. The developed experiments enable students to investigate simple
harmonic motion, damped oscillations, the speed of sound in air, and standing waves by making use
of built-in smartphone sensors such as the accelerometer and microphone. The use of Phyphox
allows data to be measured and analyzed directly on the phone, thereby effectively replacing
specialized experimental equipment that is often costly and unavailable in many high schools. These
experiments not only reduce costs but are also easy to implement in group settings, thereby
enhancing students’ practical, analytical, and explanatory skills in Physics. The study confirms the
potential of integrating widely available digital technology into Physics teaching as a practical
solution in the context of digital transformation and educational innovation, with the aim of
developing students’ physics competence.

Keywords: interactive experiments; oscillations; Phyphox; physics competence; smartphones;
waves
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