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The article presents research results and builds interactive experiments
on the screen through Tracker Video Analysis software in the
“Kinetics” - 10th grade physics and “Oscillations” - 11th grade physics.
The experiments are built in the direction of exploiting existing physics
experiment equipment (equipped from the 2006 physics program) in
combination with Tracker Video Analysis software installed on the
computer to analyze videos, draw a market diagram and learn the rules
of dependence between quantity items. From there, the idea of using
experiments in teaching knowledge in the “Kinetics” and “Oscillations”
section is proposed to develop the component competence of
discovering the natural world under the physics perspective. With the
advantage that the software is free, easy to use, does not take much time
and is suitable for everyone and regions, teachers can use it as
experiments for students to develop students’ physics competence as
the goal of the 2018 Physics education program aims to.
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Bai béo trinh bay két qua nghién ctru, xdy dung céc thi nghiém twong
tac trén man hinh théng qua phan mém Tracker Video Analysis phan
“Pong hoc” - chuong trinh vat 1i 10 va “Dao déng” - chuong trinh vat li
11. Céc thi nghiém duoc xay dung theo huéng khai thac cac thiét bi thi
nghiém vat I hién c6 (dwgc trang bi tir chwong trinh vat Ii 2006) phdi
hop véi phan mém Tracker Video Analysis cai dat trén mdy vi tinh dé
phan tich video, vé& do thj va tim hiéu quy luat vé su phu thudc giira cac
dai lugng vat li. Tur do, dua ra y tuong st dung thi nghiém trong day
hoc céc kién thirc thuoc phan “Pong hoc” va “Dao dong” nham phat
trién ning lyc thanh té tim hiéu ty nhién dudi goc do vat Ii cia hoc sinh.
V6i uu diém 1a phan mém mién phi, d& sir dung, khong mét nhiéu thoi
gian va pha hop véi moi dbi twong, viing mién nén giéo vién cé thé sir
dung duéi dang thi nghiém cua hoc sinh nhiam phét trién nang luc vat i
cua hoc sinh nhu muc tiéu cua chuong trinh giao duc mén Vat Ii 2018
huéng dén.
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1. Gigi thigu

Diém moi trong quan diém xay dung chuong trinh gido duc pho théng mdn Vat li 2018 la
tang cudng tinh tryc quan, thuc hanh thi nghiém, giam viéc bién ddi thién vé toan hoc [1]. Theo
d6, trong yéu cau can dat (YCCD) cua phan “Pong hoc” - chwong trinh vat Ii 10 va phan “Dao
dong” - chwong trinh vat Ii 11, cac kién thirc vé chuyén dong thang déu, chuyén dong thing
nhanh dan déu, dao dong diéu hoa va cac dai lugng dic trung dugc xay dung dua trén viéc hoc
sinh (HS) thuc hién thi nghiém (hoic khai thac s6 liéu, hinh v& cho truéc). Nhu vy, SO VOi
chuong trinh mén vat Ii 2006 [2], s6 lugng cac thi nghiém (TN) ting 1én, cach st dung TN ciing
thay doi (HS thuc hién) nham phat trién nang lyc vat 1i, dac biét la thanh té tim hiéu tu nhién
dudi goc do vat Ii.

Céc thiét bi TN phuc vu day hoc cac kién thtc trén da duge cac hing nuéc ngoai nghién ciu,
san xuét tir nhidu nam nay nhu Phywe [3]; Leybold, [4], [5].... Cac bd TN cia hang déu khao sét
duoc céc noi dung kién thirc ndy vai do chinh xéac cao. Tuy nhién, cac thi nghiém déu phai két noi
cam bién va may vi tinh (MVT) hozc cac thiét bi cam tay nén gia thanh rat cao, thao tac TN kha
phtic tap, kho kha thi khi trién khai day hoc theo nhém ma chwong trinh mén Vit 1i 2018 dé ra.

Céc nghién cau vé xay dung thi nghiém twong tac trén man hinh (TNTTTMH) & phuong dién
Ii luan va thyc tién trong day hoc vt Ii phan dong hoc va dao dong cd thé ké dén nhu: Patrick
Cooney va cong su, 2004 véi viéc st dung phan mém Videopoint 2.5 [6]; V. Patrik va K. Jochen,
2012 véi thi nghiém phan tich sy roi tu do bang cam bién gia tc trén dién thoai théng minh [7]; P.
J. C. Castro, et al., 2013 voi c4c thi nghiém dinh luong vé dao dong két hop sir dung cam bién gia
téc di dong [8]; Vitor L. B. de Jesus, 2017 véi viéc sir dung phan tich video TN phan co hoc [9];
M. Gonzalez, et al., 2015 véi vigc su dung dién thoai di dong thdng minh trong day hoc vat Ii [10].
Céc nghién cau ¢ trong nudc vé mang nay co thé ké dén nhu: Pham Xuan Qué, Nguyén Thi Thu
Ha, 2013 nghién ciru st dung TNTTTMH trong day hoc vé chuyén dong cua vat bi ném [11]; Mai
Hoang Phuong, Ngo Minh Nhut, 2016 vai thiét ké bo cam bién két ndi khoéng day vai may tinh
kiém ching dinh luat 11, 111 Newton [12]; Pham D& Chung, 2019 véi viéc st dung dién thoai
thong minh trong thuc hién cac TN vat Ii phd théng qua khai thac cac phan mém Physics Toolbox
Suit, SPARKvue [13]; Pham Xuan Qué, Mai Hoang Phuong, Nguy&n Manh Huing, 2019 Véi viéc
thiét ké va xay dung TNTTTMH bang phan mém Phys-ISE dé day hoc vé ba dinh luat Newton
[14]. Két qua TN trong cac cong bd ¢ trong va ngoai nude déu cho do chinh xé&c cao va rat cd y
nghia véi thuc tién (day hoc chuong trinh vét Ii 2018 ¢ nudc ta hién nay. Tuy nhién, cac TN trén
kha dat tién, kho dau tu voi da sb cac truong THPT hién nay. Bén canh do, phuong 4n str dung
phan I6n 12 TN biéu dién cua gido vién (GV) nén chua dap wng yéu cau vé sé luong bo TN khi
chuyén sang TN cua HS theo YCCD ciia chuong trinh.

Dé phuc vu viéc day hoc mdn Vat Ii 2018, Bo Gi4o duc va Pao tao d ban hanh danh muc
thiét bi day hoc t6i thiéu cip THPT [15], trong d6 day hoc phan dong hoc va dao dong can c6 3
bo TN: TN do d6 dich chuyén, toc do, van tdc; TN do gia toc Vat roi ty do; TN con lic 16 xo, con
lic don. Cac TN trén déu phai st dung cam bién dé két ndi thiét bi cAm tay chuyén dung. Thuc
tién day hoc cho thay, ti I¢ cac truong dd mua sam cac TN theo yéu ciu trong chuong trinh 1a
chua nhiéu, gay anh huéng khéng nho dén hiéu qua day hoc vat Ii.

Trong danh muc thiét bi day hoc tdi thiéu mon Vat Ii phuc vu day hoc néi dung dong hoc va
dao dong (thugc chuong trinh vat Ii 2006), cac TN biéu dién caa GV bao géom: TN minh hoa
chuyén dong thang déu, chuyén dong thang bién doi déu cua vién bi, TN khao sat roi tu do, TN
minh hoa dao ddng cua con lic don, TN thuc hanh vé dao dong co hoc. Péi chiéu véi YCCD,
ching t6i thay rang, mot sé TN van c6 thé sir dung trong day hoc mén Vit Ii 2018 khi GV biét
khai thac theo hudng két hop véi cac phan mém day hoc.

Tir céc phan tich trén, viéc nghién ctu, tng dung phan mém Tracker Video Analysis dé xay
dung cdc TNTTTMH may vi tinh, bao gbm TN x4c dinh d6 dich chuyén theo thoi gian caa vién
bi trén mat phang ngang; TN khao sat chuyén dong cua vién bi trén mat phang nghiéng; TN khao
sat dao dong diéu hoa cua con l4c 10 xo, con lic don ma khéng cin mua cam bién 1a rit c6 y
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nghia vé khoa hoc va thuc tién voi bdi canh day hoc phan “Dong hoc” - vat 1i 10 va phan “Dao
dong” - vat li 11 & nudc ta hién nay.

2. Phwong phap nghién ciru

D¢ tai s dung phdi hop cac phuwong phap nghién ctu: nghién cuu ly thuyét va nghién ciu
thuc nghiém (trong phong thi nghi¢m), trong d6 nghién cau thyc nghiém la chu dao. Cu the: St
dung phuong phap nghién cau Ii thuyet dé nghién ciru chuong trinh gido duc mon Vat li 2018,
nang lyc vat li, cac YCCD cua chuong trinh va cac cong bo cua cac tac gia trong va ngoai nudc
vé ndi dung lién quan dé tir d6 xac dinh cac TN can thuc hién va muc tiéu cua timg TN, dua ra
phuong an xay dung TN; sir dung phuong phap thuc nghiém trong phong thi nghiém dé xay dung
cac thi nghiém theo muc tiéu dit ra.

3. Két qua nghién ctru
3.1. Gidi thigu phan mém Tracker Video Analysis
3.1.1. Cai dat va khéi dong phan mém Tracker Video Analysis

* Cai dgt phan mém ‘

Ta c0 thé thé tai phan mém Tracker Video Analysis va lua chon nhiéu phién ban tir trang web:
https://physlets.org/tracker/ [16].

* Khgi dong chuong trinh 7 i

Sau khi da cai dat chuong trinh 1én MVT ta c6 thé vao chuong trinh (tng dung bang cac cach sau day:

* Céch 1: Khai dong tur Start menu: vao Start menu > chon Tracker.

2 N 1 u"g
* Cach 2: Khoi dong tir Desktop: Click chudt phdi 1én bicu tugng phan mem == > chon Open
hoac double click vao biéu tugng Tracker trén man hinh Desktop.

3.1.2. Huéng dan si dung
* M¢ file video dd cé trong mdy tinh trong phan mém

Trén giao dién phan mém Tracker, bdm chuot vao bidu twong =2 hoic bim vao File > chon
Open > chon Open File Chooser (Hinh 1) trén muc menu dé mé file video can phén tich nhu
(mov, aiv, mp4, flv, wmv...), cac file Tracker (.trk), hoac la file Zipped Tracker (.zip), cac loai
file hinh anh (.jpg, .gif, .png).

* Mg file video tir trang web trong phan mém

I3 .2 ] N . e N .
Chon bam chuot vao biéu tugng = va chon Open Library Browser hoac bam vao File >
chon Open > chon Library Browser trén muc menu. Tiep theo, nhap duong link video vao khung
URL dé m¢ file video tur trang web.

E?'“ =] "‘\_'1_.07 _L_

Open File Chooser...

Open Library Browser...

oK Cancel

Hinh 1. Thao tac md file video Hinh 2. Giao dién muc Hinh 3. Nhdp kich thuréc thuc té
dad co trong may tinh cai dat video trén thudc do

* Cai dat video

Chon B tren thanh cong cu (Hinh 2). Khi xuat hién cira s6 cai dat video, nguoi ding c6 thé
chinh sira cac doan video. Cac myc Start Frame va End Frame dung dé gigi han doan video can
phén tich. Néu video rat dai va gom rat nhiéu doan can phan tich thi phai tang Step size dé cac
budc nhay lién tiép trong video tu dong kéo dai hon.
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* Higu chinh thuréc do

Chon +‘1° ¥ trén muc menu va sau d6 chon New > chon Calibration Stick. An giir nat Shift va
click chugt vao hai diém bat ki trong video duogc liy lam thudc do khoang cach/quang duong.
Nhép kich thuéc thude do nhu thuc té bang cach bam vao sé chi trén thude do va sau do thay chi
s6 thudc do bang gié tri do thuc té (vi du Hinh 3):

Sau d6 di chuyén thudc do da nhép kich thudc vao khoang cach/quang duong thuc té cua vat
trong video (Hinh 4).

g

Hinh 4. Di chuyén thude do vio khodng cach/  Hinh 5. Tao goc toa do Hinh 6. Tgo dau hi¢u theo
qudng duong thuc te cua vdt trong video trong hé quy chieu duwong chuyén dong cua vt

* Ta0 goc toa dg trong hé quy chiéu

Chon biéu tugng 4= trén thanh cong cu dé hién thi hé truc toa do Oxy. Sau d6 diéu chinh
truc toa do theo hudng chuyén dong cua vat (Hinh 5):
* Tqo dau hiéu theo d‘zmng chuyén déng cua vt

Chon biéu twgng =" Track trén thanh cong cu, sau d6 chon New > chon Point Mass d6i voi
cac vat chuyén dong. Sau khi chon Point Mass, click chudt vao M dé thi nghiém tré lai vi tri ban
dau. An git n(t Shift va click chuot lién tiép vao ciing mét vi tri trén vat trong video (Hinh 6).

Sau khi thuc hién xong dbi v6i doan video da chon thi bang s liéu s& xuat hién va phan mém
sé& ty dong V& dd thi chuyén dong cua vat.

* Cach khdp ham theo diz liéu da thu thap

Click chuét phai vao d6 thi va chon Analyze. Khi bang dit liéu Data Tool hién ra, nhin chon
Analyze > chon Curve Fitter > mot danh sach céc loai d thi hién ra, ta chon loai d6 thi pht hop.
Lac nay, xuat hién bang sb liéu cac hé sb ciia ham sb dugc khép (Hinh 7).

3.2. Céc thi nghiém da xdy dung
3.2.1. TN xdc dinh dé dich chuyén theo thoi gian cua vién bi trén mat phcfng ngang

a) Muc dich TN

- X4c dinh d¢ dich chuyén theo thoi gian cua vién bi trén mat phang ngang, tir do, vé do thi do
dich chuyén theo thoi gian va xac dinh téc do cua vat.

b) Dung cu TN

MVT c6 cai phan mém Tracker Video AnaIyS|s V|de0 Ve chuyen dong thang déu.

Msassrs | Amatyis Dats Mustar_ | Rufresh | Hep

(Drag 13bis coamn 0 ysliow (MNIonMal ais) o OraEn (VEFYCa! a3} 07 Curve NG

H|nh 7 Ham so d‘woc khop va céc hé so B

P —— 46 thi Hinh 8. D¢ thi d¢ dich chuyén - thoi gian
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¢) Tién hanh TN

Budéc 1: Mo phan mém Tracker Video Analysis va chon file video vé& chuyén dong thang déu.
Budéc 2: Tly chinh doan video can phan tich. Buéc 3: Pua thang do vao video va chinh d6 dai
thang do thich hop. Bwéc 4: Pua hé quy chiéu vao video va chinh géc toa do thich hop. Budc 5:
Tao dau hi¢u d6 thi.

d) Két qua TN va két lugn

Két qua thi nghiém dugc thé hién nhu hinh 8. Biéu thirc do dich chuyén theo thoi gian 1a: x =
0,52t + 0,0036 (m). D6 thi do dich chuyén - thoi gian 1a duong thang, ching to vat chuyén dong
thang déu (Hinh 8).

3.2.2. TN khdo sdt chuyén dong cia vién bi trén mdt phang nghiéng

a) Muc dich TN

- Khao sat sy phu thudc cua tde do tirc thoi theo thoi gian cua vién bi trong chuyén dong thing
bién d6i; xac dinh gia toc chuyén dong thang nhanh dan déu.

b) Két qua TN va két lugn

Thao tac twong tw TN muc 3.2.1 véi video vé chuyén dong thing bién dbi déu, thu dugc két
qua nhu hinh 9.

Fda Edit Display Hol

Msagure | Analyzs Data Builder... Retresh | Help

(@) (b)
Hinh 9. Do thi: (a) d6 dich chuyén - thoi gian va (b) vdn toc - thoi gian

Do thi toc do — thoi gian 1a mot dudng thang xién géc, vat chuyén dong thang nhanh dan déu
v6i phuong trinh v = 7,4t + 0,7 (m/s); gia toc 13 7,4 m/s?.
Do thi do dich chuyén — thoi gian 13 1 nira parabol, ¢6 phuong trinh d = 3,7t* + 0,7t — 0,005 (m).

3.2.3. TN khdo sdt dao déng diéu hoa ciia con ldc 16 X0

a) Muc dich TN

- Chiing to db thi 1i d6 dao dong cua con lic 16 xo 1a ham diéu hoa theo thoi gian.

- Chirng to db thi van téc, gia téc cua vat 1a ham diéu hoa theo thoi gian 6 ciing chu ki véi li do.

- Chrng t6é dugc van tbc nhanh pha hon li d0 mot goc /2, gia tdc nhanh pha hon van tbc mot
2OC T/2 VA Viax = WA; dmax = W°A.

b) Dung cu TN

- MVT c6 cai phan mém Tracker Video Analysis.

- Video vé chuyén dong ciia con lic 10 xo.

¢) Tién hanh TN

Buéc 1: Mo phan mém Tracker Video Analysis va chon file video vé chuyén dong cia con
lic 10 xo (Hinh 10). Bwéc 2: TUy chinh doan video can phan tich. Bwéc 3: Pua thang do vao
video va chinh do dai thang do thich hop. Bwéc 4: Pua hé quy chiéu vao video va chinh géc toa
do thich hop. Buéc 5: Tao diu hiéu dd thi.

d) Két qua thi nghiém va két lugn
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@ ) (b) , ©
Hinh 11. Do thi: (a) do dich chuyen - thoi gian, (b) van toc - thoi gian
va (c) gia tac - thoi gian trong dao déng cua con lac 10 xo

Két qua TN duoc thé hién nhu hinh 11. D thi i d6 - thoi gian, véan téc — thoi gian, gia téc —
thoi gian cua con lic 10 xo dao dong theo phuong thing ding ¢ dang hinh sin, bién thién cing
chu ki (cung tan sé goc 1a 8,88 rad/s — hé s6 B trong biéu thirc khép ham ¢ 3 d6 thi nhu nhau.

- Tai cling mot thoi diém (vi du t = 0,7 s), van tdc nhanh pha hon li d6 mot goc /2, gia tdc
nhanh pha hon van tbc mot goc m/2m2.

- Ttr biéu thirc ham sb (sau khi khop ham) cho thdy: A = 8 cm, Vie = 0,71 (m/s) = 0,08.8,88 =
©.A; amy = 6,3 (M/s?) ~ 8,88%.0,08 = w’A.

Cha y: TN c6 thé mo rong dé nghién ciru dang db thi cia dao dong tit dan khi phan tich video
cua dao dong tat dan.

3.2.4. TN khdo sdt dao déng diéu hoa ciia con ldc don

a) Muc dich TN

- Chirng to db thi li d6 dao dong cua con lic don 1a ham diéu hoa theo thoi gian.

b) Két qua TN va két lugn

Thao tac twong ty TN muc 3.2.3 voéi video vé dao dong caa con lic don (Hinh 12), thu duoc
két qua nhu hinh 13.

@A

'

Hinh 12. Video vé chuyén déng cia con

\ic dom trong Tracker Video Analysis Hinh 13. o thi Ii dé — thoi gian cua con lac don (x-t)

D4 thi 1i d6 - thoi gian caa con lic don dao dong cd dang hinh sin véi biéu thuc 12
x = 18sin(3,5t - 1,3) cm i
Nhu vay, con lac don (khi bién d¢ nho) dao dong dicu hoa theo thoi gian.
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3.2.5. Y tuong sir dung TN trong day hoc nham phdt trién ning liec Vit Ii ciia hoc sinh

Trong giGi han bai bao, ching t6i xin trinh bay y tuéng sir dung TN vé dao dong diéu hoa di
xa@y dung, y tuong su dung cac TN khac dugc xay dung tuong tu.

a) Yéu cau can dat ’

- Van dung duoc céc khai ni¢m: bién do, chu ki, tan s, tan sb goc, do léch pha dé mo ta dao
dong diéu hoa.

- Str dung d0 thi, phan tich va thyc hién phép tinh can thiét dé xac dinh duoc: do dich chuyén,
van toc va gia toc trong dao dong diéu hoa.

b) Muc tiéu hogt dong

- MT2: Thyc hién dugc TN va thu thap, xu 1i duoc s liéu vé bién do, tan s6 gboc, pha ban dau.

- MT3: Chung to do thi li do dao dong cua con ldc 10 xo 1a ham diéu hoa theo thoi gian.

- MT4: Chiing to d6 thi van téc, gia toc cua vat 1a ham diéu hoa theo thai gian ¢6 cung chu ki
V6i 1i 6.

- MT5: Chiing t6 duoc van toc nhanh pha hon 1i @ mot goc n/2, gia téc nhanh pha hon van
t6C MOt 2OC /2 VA Viax = @A dmax = @A

¢) Céch thurc to chirc hoar dong
GV kiém tra vé viéc cai dat va tim hiéu caa HS vé
ung dung Tracker Video Analysis ma GV da hudng
dan cudi tiét trudc.
- GV chia 16p thanh 8 nhom, trong do, c6 4 nhom
dung con lic 10 xo va 4 nhém dung con lic don, thao
luan dé thuc hién 2 nhiém vu sau: =
Nhigm v 1: Thyuc hién TN vé dao dong cua con lic =~
16 xo/con lic don va quay lai video thi nghiém (thoi :
lugng khoang 30 s) : ,
Chuyén giao | Nhiém vu 2: St dung phan mém Tracker Video R

nhiém vy | Analysis dé xu Ii s6 liéu trén video da quay dé:

1) V& @6 thi li do, van téc, gia toc cua con lac 16 xo =~ - &
theo thoi gian. g ‘ |
2) Tir d6 thi va phuong trinh 1i d9, tim hiéu vé bién N
do, chu ki, tan s, tan s géc cua dao dong. = e B
3) Tir 46 thi va phuong trinh li 46, van téc, gia toc =
cua vat, nhan xét dang dd thi, méi quan hé vé tan sb,
bién d6, d6 léch pha gitra 3 dai lugng: Li d6, van téc
va gia toc trong dao dong didu hoa. Tu do viét
phuong trinh li d6, van téc, gia toc.
- GV phat bo TN gom 4 16 xo ¢ gan qua nang, 4 con lac don va yéu cau cac nhém thuc

ﬁmrécr#l\fg hién TN theo phuong 4n da trinh bay.
7% | - GV hudng dan cdc nhém néu gip kho khin trong qua trinh thuc hién.
Biocio |~ GV YU cég HS gt’ri\l_(ét,qué, TN dé tién hanh bao céo, thao lun. DPdng thoi, GV tien
thao Iuérll hanh trinh chléu hai b_al béo cao ket qua TN cua HS trudc 16p (thdng qua may chicu) dé
: nhan xét, rat kinh nghiém.
Kétluan. | GV nhan xét, ket luan ve kien thirc méi ve dao dong dié_u hoa, céc dai luong dic trung
nhan d.inr'1 cho dao dong diu hoa, phuong trinh ciia 1i d9, van toc, gia toc theo thoi gian cuia vat dao

dong diéu hoa.

4. Két luan

Trong nghién ctru nay, ching t6i di xdy dung dwoc bén TN trong day hoc phan “Déng hoc”
va phan “Dao dong” thudc chuong trinh gido duc phd théng mén Vat Ii 2018, bao gdm: TN xac
dinh d6 dich chuyén theo thoi gian ciia vién bi trén mat phang ngang; TN khao sat chuyén dong
cua vién bi trén mat phang nghiéng; TN khao sat dao dong diéu hoa cua con lc 16 xo va caa con
lic don. Cac TN duoc xay dung theo hudng khai théc cac thiét bi TN hién c6 (duoc trang bj tir
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chuong trinh vat 1i 2006) phdi hop véi phan mém Tracker Video Analysis dugc cai dat trén may
vi tinh dé phan tich video, vé& db thi va tim quy luat vé su phu thudc gitta cac dai lwong vat Ii. Cac
hinh anh, s6 liéu thu dugc tir cac TN dap g dugc cac YCCD cuia chuong trinh, dac biét la co
thé thay thé cam bién khoang cach bang phan mém dé thu thap cac sb liéu vé bién do, tan sé goc,
d6 léch pha (mat thiét bj kha dt tién, kho dau tu véi da sé cac truong THPT hién nay), tir do,
giam chi phi dau tu thiét bi cho cac truong. Tir cac két qua ciia TN, bai bao ciing dé xuat y tuong
sir dung TN vé dao dong diéu hoa theo cau tric day hoc phét trién nang luc nham phat trién NL
vat Ii ciia hoc sinh. Véi wu diém 1a phan mém mién phi, dé khai thac va sir dung, khdng mat
nhiéu thoi gian va phu hop voi moi ddi twong, ving mién nén GV c6 thé str dung duéi dang TN
ciia HS d¢ tao diéu kién phat trién t6i da nang luc vat Ii trong day hoc phan “Pong hoc” - vat Ii 10
va phan “Dao dong” - vat li 11.
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