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ABSTRACT

The knowledge of "Oscillations" and "Waves" is essential content
in the high school Physics program, these contents are oriented to
implement teaching with the approach of graphs to ensure the
requirements of the program. Graphing software, especially
Desmos, provides visualizations of graphs in static and dynamic
modes, making teaching knowledge related to sine graphs more
effective. The study focuses on exploiting and using Desmos, and
evaluating its effectiveness through teaching the knowledge of
“Oscillations” and “Waves”. Through the convenient sampling
method, the pedagogical experimental method was used on 161
students of An Bien High School (Kien Giang). The results have
introduced several ways to exploit and use Desmos in teaching
Physics, contributing to improving the quality of teaching in high
schools.
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1. GIOI THIEU

Céc phan mém cong nghé khong ngimg tién bo
vangay cang gilr vai tro quan trong trong cudc song
cua ching ta. Nha truong dang ¢ gang tang cuong
ing dung cac phan mém day hoc vao 16p hoc vi
nhiéu Iy do tich cuc. Thanh tich, thai d6 va dong luc
hoc tap cua hoc sinh dugc cai thién ro rét nho sy Kkét
hop phi hop giita phuong phép va phan mém day
hoc. Vit 1i 1a méon hoc c6 nhiéu vu thé trong viéce st
dung cac phan mém hd tro cho viéc giang day.
Trong d6, kién thirc vé “Dao dong” va “Song” la
nhitng ndi dung co ban va quan trong trong Vat li.
Chung c6 tmg dung rong rii trong nhidu linh vyc
ctia doi séng, khoa hoc va ky thuat. Trong chuong
trinh Vat 1i ph6 thong, “Dao dong” va “Song” dwoc
nghién ctru & mirc d6 co ban nhung rat can thiét cho
viéc tiép thu cac kién thirc cao hon & bac dai hoc va
trong thure tién.

Trong Chuong trinh gido dyc phd théng mén Vat
li (B6 Gido duc va Dao tao, 2018), ndi dung “Dao
dong” va “Soéng” dugc day ¢ 16p 11, c6 dé cap dén
mot sd yéu cau can dat (YCCD) nhu (YCCDI)
Dung d6 thi 1i d — thoi gian c6 dang hinh sin (tao
ra bang thi nghiém, hodc hinh vé cho trude), néu
dugc dinh nghia: bién do, chu ki, tan s6, tan sd goc,
d6 léch pha; (YCCP2) Sir dung db thi, phéan tich va
thuc hién phép tinh can thiét dé xac dinh duoc: do
dich chuyén, van tc va gia toc trong dao dong diéu
hoa; (YCCP3) Su dung dd thi, phan tich va thuc hién
phép tinh can thiét ¢& mé ta dwoc sy chuyén ho4
dong ning va thé niang trong dao dong didu hoa;
(YCCP4) T d6 thi 6 dich chuyén — khoang cach
(tao ra bang thi nghiém, hodc hinh v& cho truéc), méd
ta dugc song qua cdc khai niém budc song, bién do,
tan so, toc d6 va cuong do song. Nhu vay, co thé
thay viéc trién khai day hoc “Dao dong” va “Soéng”
dugc khai thac theo hudng tiép can do thi hinh sin.
Diéu nay doi hoi gido vién phai c6 kién thirc va k§
nang su dung dd thi mdt cach thanh thao. Tuy nhién,
vi€c khai thac va st dung dd thi trong day hoc con
gip nhiéu kho khan, do nhitng rao can trong viéc vé
d6 thi va dién giai cac kién thir lién quan dén do thi.

Hién nay, c6 mot s phan mém c6 hd tro do thi
duogc st dung nhu: GeoGebra, Graph, Microsoft
Word/Excel,... duoc sir dung kha phd bién. Tuy
nhién, cac phan mém nay thuong kho sir dung vi co
nhiéu chtrc ning phtc tap, doi hoi gido vién phai co
kién thirc va k¥ ning nhat dinh vé cong nghé thong
tin dé su dung hi¢u qua, dac biét 1a khong chira cac
tai nguyén sin c6 dé day hoc kién thirc “Dao dong”
va “Séng”. Piéu nay khién cho viéc giang day cac
kién thuc nay chua thyc sy sinh dong va hiéu qua.
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Ngoai ra, viéc day hoc “Dao dong” va “Song” &
truong phd thong hién nay con gip mot s6 han ché
nhét dinh nhu: Mot s6 kién thitrc kha triru trong, kho
hinh dung; Cac phuong phap day hoc truyén thong
chua phat huy dugc hét tinh tich cuc, chu dong cta
hoc sinh; Hoc sinh chura dwoc tiép can thuong xuyén
véi cac phuong tién day hoc hién dai, dac biét 1a cac
phan mém mé phéng.

Viéc khai thac va str dung phan mém truc tuyén
Desmos trong day c6 thé giup giai quyét mot sé khéd
khén trén. Desmos 1a mdt cong cu v€ dd thi truc
tuyén mién phi, d& sir dung, c6 kho tai nguyén va
nhiéu tinh nang uvu viét. S dung Desmos, hoc sinh
¢6 thé hinh dung truc quan vé do thi trong “Dao
dong” va “Séng”, tir 46 hiéu sau sic hon vé cac kién
thirc nay.

Trén thé gidi dd c6 nhidu nghién ciru vé viée tmg
dung phian mém Desmos trong day hoc. Mot s6
nghién ctru chi ra nhitng tac dong tich cuc dbi vi
mon Toan ma Desmos mang lai nhu: hd tro gido
vién v& cac do thi tir don gian dén phirc tap mot cach
nhanh chéng (Chorney, 2022) va dién giai cac khai
niém triru tuwong (Liang, 2016); tao mot moi truong
hoc tap nang dong va sang tao (Tesfamicael, 2022);
kich thich hing tha hoc tap cua hoc sinh, hoc sinh
chu dong sir dung Desmos trong giai quyét van dé
(Gulli, 2021). O Viét Nam, nghién ctru ciia Chau va
ctv. (2022) ciing da chirng minh kha néng tryc quan
hoa bang hinh anh d6 thi ciia Desmos mang lai nhiéu
loi thé trong viéc du doan diém roi cua bai toan bat
dang thirc so véi mot sd phwong phép trude do. Co
thé thay rang cac nghién ciru ndy cha yéu tép trung
vao nghién ctru viéc sir dung Desmos trong day hoc
mon Toan.

Pbi v6i mon Vit li, nghién ciru ciia Cepeda
(2016) cho théy hoc sinh ¢6 thai d6 tich cuc trong
viéc su dung Desmos trong qua trinh hoc tép. Bén
canh d6, nghién cru cia Mungan (2021) ciing chi ra
rang sir dung Desmos mang lai hiéu qua cao trong
viéc giang day Vat li vé pha va van tc nhom théng
qua db thi.

Duya trén nhimng phan tich dugc dién gii trén, c6
thé thay cac nghién ciu vé st dung phin mém
Desmos trong day hoc Vat li phé thong, dac biét 1a
kién thtrc vé& “Dao dong” va “Song” chua dugc thuc
hién cé trong va ngoai nudc. Do d6, nghién ctru nay
tap trung d& xudt mot s6 cach khai thac va sir dung
phin mém Desmos trong day hoc mét sb kién thirc
“Dao dong” va “Song”, sau do6 danh gia hi€u qua ctua
viée sir dung phan mém Desmos trong day hoc cac
kién thtrc nay thong qua thuc nghiém su pham &
truong phd thong.
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2. PHUONG PHAP NGHIEN CUU

Ddi tugng ngién ctru cua dé tai 1a viée khai thac
va sir dung phan mém Desmos trong day hoc mot s0
kién thirc vé “Dao ddng” va “Séng” Vat 1i phd
thong.

Nbi dung nghién ctru 1a phin mém Desmos, kién
thirc vé “Dao dong” va “Song” Vit li phd thong va
hiéu qua cta viéc sir dung phan mém Desmos trong
day hoc kién thuc duge dé xuét.

Phuong phap nghién ctru thuc nghiém su pham
duoc st dung trong nghién ctru nay, cu thé nhu sau:

— Nghién ctru duoc trién khai tai truong THPT
An Bién, khu phé 2, thi tr4n Thu Ba, huyén An Bién,
tinh Kién Giang trong hoc ki I nam hoc 2022-2023,
d6i voi 04 16p 12. Trong d6 nhoém 16p thue nghiém
(TN) va nhém l6p db6i chimg (PC) ¢6 sy trong dong
vé si s, nang luc hoc tap moén Vat li (thong qua
diém trung binh kiém tra dau vao), diéu kién vé co
sO vat chat 16p hoc va nang lyc chuyén mén cua gido
vién giang day.

— Day hoc mét s6 kién thirc vé “Dao dong” va
“Séng” trong mén Vat i ¢ 16p 12X, 12X, 1a nhém
16p TN (tién trinh day hoc c6 sir dung Desmos) va
16p 12Y1, 12Y, 1a nhém 16p BC (tién trinh day hoc
khong stir dung Desmos).

— Hiéu qua coa viéc sit dung phin mém
Desmos trong day hoc mét sb kién thirc v& “Dao
dong” va “Soéng” dugc danh gia thong qua diém sb
ctia bai kiém tra _thuong xuyén ¢ nhom 16p TN va
PC. Ngoaira, kiém dinh #-Test cling dugc thuc hién
dé kiém tra sy khac biét mang ¥ nghia thong ké giita
hai 16p, véi mue y nghia 0,05.

Nghién ctru cling st dung phuwong phap khao sat
bang bang hoi sir dung cac cau héi mé thong qua
Google Forms, dbi véi mot s6 gido vién Vat 1i nham
diéu tra thuc trang day hoc “Dao dong” va “Song” &
truong phd théng. Noi dung bang hoi gdm céc cau
héi trong tdm sau:

[CH1] Thay/C6 c6 gip kho khin trong dién
giai cac van dé lién quan dén do thi khi day hoc vé
“Dao dong” va “Song” hay khong?

[CH2] Thay/C6 gap kho khin gi khi dién giai
cac van dé lién quan dén dd thi khi day hoc vé “Dao
dong” va “Song™?

_— [CH3] Thay/C6 sir dung céc cong cu/phan
mém nao dé v€ cac do thi khi day hoc vé “Dao dong”

va “Song”™?
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[CH4] Thay/C6 nhan thdy han ché nao khi
su dung (cac) phan mém dugc chon trong cau hoéi
trén?

Nghién ctru 1an lugt dugc thyc hién theo tién
trinh sau day:

—  Buodc 1: Khao sat thyc trang day hoc cac van
dé lién quan dén do thi cua “Dao dong” va “Séng”
& truong pho thong.

—  Butc 2: Nghién ciru 1y luan va thuc tién vé
viéc st dung phan mém Desmos trong day hoc Vit
1i.

Budoe 3: Dé xut cac cach khai thac va sir
dung hiu qua phian mém Desmos trong day hoc
“Dao dong” va “Soéng” ¢ truong phd thong.

— Buoc 4: Thyc nghiém su pham dé danh gia
hiéu qua cua viéc sir dung phan mém Desmos trong
day hoc “Dao ddng” va “Soéong” ¢ truong pho thong.

3. KET QUA VA THAO LUAN

3.1. Thuec trang day hoc cac van dé lién quan

dén do thi cia “Dao dfng” va “Séng”
trong mon Vit li & trwomg pho thong

Sau qué trinh khdo sat, 110 mu dat yéu cau
trong tong sO 122 mau thu dugc qua Umg dung
Google Forms. K&t qua thé hién ¢ Bang 1.

Bang 1. Két qua khao sat

Cau hoi Ti 1€ (%)
[CH1]

Co 91,8
Khong 8,2
[CH2]

Thiéu cong cu minh hoa 83,6
Kho ca nhéan hoa tai liéu 81,8
Hoc sinh kh6 hinh dung 29,1
Hoc sinh khong hing tha 20,9
[CH3]

Microsoft Word 81,8
Microsoft Excel 49,1
Graph 20,9
Geogebra 16,4
Desmos 3,6
Khac 1,8
[CH4]

Cai dat kho khan 90,0
Kho tiry chinh dé thay d6i ham sé 81,8
Thao tac stir dung phtic tap 79,1

Két qua khdo sat cho thdy, phan lon gido vién
(91,8%) gép kho khan trong viée dién giai cac van

A

dé lién quan dén db thi khi day hoc vé “Dao dong”
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va “Song”. Nhitng kho khin cu thé ma cac gido vién
gip phai bao gdom:

— Thiéu cong cu minh hoa (83,6%): Cac gido
vién cho ring, viéc st dung cac cong cu minh hoa
trgc quan, sinh dong sé gitp hoc sinh hinh dung rd
hon vé cac hién tuong. Tuy nhién, viéc st dung cac
cong cu minh hoa hién nay van con han ché, chua
dap tmg dwoc nhu ciu cua gido vién va hoc sinh.

— Kho canhan hoa tai li¢u (81,8%) phu hgp voi
ddi tugng hoc sinh va diéu kién day hoc cu thé. biéu
nay lai cang kho khan khi c4 nhan hoa cac tai liéu vé
d6 thi, doi hoi gido vién phai c6 nhiéu thoi gian va
b6 nhiéu cong strc.

— Hoc sinh kho hinh dung (29,1%) cac hién
tugng “Dao ddng” va “Song” thuong kha triru
tuong, kho hinh dung cu thé. Do d6, lam cho hoc
sinh cang khé khan trong viéc tiép can voi do thi mo
ta chung.

— Hoc sinh khong hirng tht (20,9%) do viéc sur
dung cac cong cu minh hoa truyén thong, nhu bang
den, phén,... thuong khién cho hoc sinh cam thay
nham chan va khong hting thti véi mén hoc.

Két qua khao sat ciing cho thiy, cac phan mém
duogc st dung phd bién nhéit dé v& dd thi trong day
hoc vé “Dao dong” va “Séng” 1a Microsoft Word
(81,8%) va Microsoft Excel (49,1%), ké dén 1a
Graph (20,9%) va Geogebra (16,4%). Tuy nhién,
cac phan mém nay cting gap phai mot s6 han ché khi
su dung, bao goém:

— Cai dat kho khan (90,0%) do cac phin mém
nay thudng doi hoi ban quyén va cau hinh may tinh
tuong thich.

— Khé tily chinh dé thay d6i ham s6 (81,8%) vi
céc chirc nang tily chinh bi han ché, khong dap tmg
duoc nhu ciu cua gido vién va hoc sinh.

— Thao tac st dung phtc tap (79,1%) doi hoi
nguoi dung phai co ky nang st dung & muc cao.

Nhom gido vién str dung Desmos (3,6%) chi dé
cap dén kho khan trong viéc gidi han db thi duoc vé
trong mot mién mong mudn, chua biét cach dé xir Iy
van dé nay.

Dua vao so liéu va nhitng phan tich trén, c6 thé
thiy nhu:ng kho khan ma cac giao vién dang gap phai
trong viéc day hoc cac van d& lién quan dén do thi
trong “Dao dong” va “Song”, nhitng kho khan nay
d3 anh huong dén hiéu qua day hoc. Piéu nay cho
thdy, vin dé nghién ctru cua dé tai nay l1a that su cp
thiét nhdm ndng cao hiéu qua giang day kién thirc
lién quan dén d6 thi cua “Dao dong” va “Song” &
truong pho thong.
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3.2. So lwge vé phin mém Desmos

Desmos 1a mot ph?ln mém truc tuyén, hoan toan
mién phi va dugc hd trg nhiéu tinh ning khac nhau,
nhu: v& db thi, may tinh khoa hoc, may tinh 4 chuc
nang, luyén tap kiém tra, may tinh ma tran va cong
cu hinh hoc (Hinh 1). Trong nghién ctu nay, tap
trung khai thac tinh ning vé do thi ciia Desmos.
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Hinh 1. Giao dién trang chi Desmos tai
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Hinh 2. Cira s6 cu I¢nh (bén tréi), hién thj do
thi (bén phai) va ban phim tryc tiep (bén dwéi)

Desmos c6 trang web truc tuyén va phan mém
ung dung trén dién thoai thong minh. Pac biét hon,
Desmos con cho phép ngudi dung thay ddi cac tham
s6 dé tao ra cac hinh anh chuyén dong tryc quan.
Ngoai ra, cac cong thirc toan hoc ciia Desmos c6 thé
dugc nhap truc tiép tir ban phim (Hinh 2) ma khong
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can sy hd tro tir cac phan mém khac gitup nguoi hoc
de dang thao tac va khong mat nhiéu thoi gian.

Dé sir dung Desmos, ngudi ding c6 thé tryc tiép
thao tic ma khong can ding ky tai khoan. Tuy nhién,
viéc dang ky tai khoan cho phép nguoi dung luu lai
cac san phém da thuc hién va co thé su dung lai &
nhing l4n sau.

Desmos cung cap huéng dan st dung nhanh
chéng va dé dang thuc hién ciing nhu mét thu vién
hinh anh va ban vé& ¢6 thé duoc sit dung lam vi du
va c6 thé bt dau trién khai mot s y twong su pham.
Khéo sat ngudi dung cho thdy Desmos 1a mot cong
cu vira linh hoat vira rt than thién véi nguoi dung
(King, 2017).

Ngoai ra, ngudi dung c6 thé chia sé lién két cua
dd thi da v&, ngudi truy cap lién két s& c6 thé thay
céu lénh, dd thi va hoan toan c6 thé chinh stra cac
cau 1énh theo y tuong ca nhén (Liang, 2016). DPdng
thoi, Desmos ciing ho trg chirc ning xuét hinh dnh
db thi tiry theo muc dich ctia ngudi ding (Hinh 3).

Chia sé dd thj ctia ban

Chia sé lién két nay:

[ https://www.desmos.com/calculator/4royp FSE[ele <o)
In @ Xuét hinh anh @ Nhing

Hinh 3. Chirc ning chia sé dé thi ciia Desmos

Theo King (2017) thi Desmos vé& d6 thi nhanh
hon so voi cac (g dung cung tinh nang, do d6 cung
cap phan hoi ngay lap tac cho ngudi dung, ngudi
quan sat co thé thay do thi thay doi theo thoi gian
thuc khi thay ddi cac tham sd.

Cong cu v€ dd thi cua Desmos ¢6 thé dugc sit
dung cho cac myc dich sau: vé dd thi ham s6 chinh
x4c v6i ham sb biéu thirc do nguoi ding nhap; vé
céc dd thi co thé twong tac dugc; ve cac chuyén dong
phu thugc nhau (tham s6 thay doi, do thi thay doi);
v€ cac dang hinh hoc co ban (Chau va ctv., 2022).

3.3. Khai thac va sitr dung Desmos day hoc
mit so kién thirc vé “Dao dfng” va
“Song” trong moén Vit li

Trudc khi day hoc cac ndi dung c6 Gng dung
Desmos, gido vién can hudng dan hoc sinh sir dung
céc tinh ning ciia Desmos, nham gitp thao tac ciia
hoc sinh trong qua trinh trién khai day hoc cua giao
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vién dugc thuan lgi va dung nhu y tuong su pham.
Hoc sinh c¢6 thé st dung Desmos thong qua tng
dung trén dién thoai thong minh va mé tai nguyén
c6 san trong kho hoc liéu hodc duge gido vién chia
sé lién két.

Nghién ciru trinh bay 02 phuong thie ng dung
Desmos vio giang day dap ing cac yéu cau can dat
(dugc d& cap trong muc Gidi thiéu cia nghién ctru
ndy), d6 1a: khai thac va sir dung céc tai nguyén sian
c6; thiét 1ap hoc liéu mdi va st dung vao day hoc
mot sd kién thic vé “Dao dong” va “Séng” trong
moén Vit li.

3.3.1. Khai thac va sir dung tai nguyén san co

ciia Desmos day hoc mét s6 kién thire vé
“Dao dong” va “Song”

Kho hoc liéu cua Desmos cung cap 04 tai nguyén
phti hop véi viée day hoc mot s6 kién thirc vé “Dao
dong” va “Soéng” trong mon Vat li, dinh hudng st
dung céc tai nguyén nay duogc trinh bay dudi day.

2

Tai nguyén “Lwong gidc: Chu ky va bién do
(Trigonometry: Period and Amplitude)

Tai nguyén nay hd tro day hoc dap timg YCCD1,
cac noi dung 1én quan dén: bién d6 va chu ky. Trong
clra s6 cau lénh, mdt ham sd cosin (mau dd) duogc
thiét 1ap v6i cac tham sd a va b thay d6i duoc, lan
luot g v6i bién do va chu ky trong dao dong didu
hoa. Dao dong diéu hoa Umg v&i ham s6 ndy co pha
ban dau bang 0. Poan thing biéu dién bién d6 (mau
tim) va chu ky (mau xanh duong) dugc thiét 1ap co
thé thay d6i theo tham s6 a va b (Hinh 4).

0

+ Lo (o7 &K
U aCOS(QTm) i
3(9 a=2.58 @

|\

{10

Hinh 4. Giao dién cia tai nguyén “Lwong giac:
Chu ky va bién d9”
Dé sir dung hiéu qua tai nguyén nay, gido vién

nén diéu chinh cac tham so, thay a thanh A va b
thanh T Ung véi cac ki hi¢u dugc st dung trong
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chwong trinh hoc. Piéu nay giup hoc sinh nhén dién
cac ki hiéu tryc quan hon. Bén canh do, gido vién c6
thé thém pha ban dau (tham s p) vao phuong trinh
dao dong va cai dit thay doi tham sé nay bang chtc
nang “thém thanh trugt” (add slider). Khoang gia tri
cia A, T va p ciing can duogc thiét 1ap lai cho phu
hop véi cac dai lwong Vat 1i ndy, cu thé nhu Hinh 5.

Gi4o vién t6 chtrc cho hoc sinh tuwong tac véi tai
nguyén nay thong qua dién thoai thong minh. Xem
xét sy thay d6i cac tham sd A, T, p anh hudng nhu
thé nao dén dd thi ham s, tir d6 rat ra cac khai niém
lién quan dén cac dai lugng nay.

Ngoai ra, tai nguyén nay ciing c6 thé khai thac
dé day hoc dap tmg YCCD4, thong qua phuwong
trinh song. Cac dai lugng dugc tuy chinh dé thé hién
budc song, chu ky va bién do song.
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Hinh 5. Tuy chinh cic tham sd ciia tai nguyén
“Lwong gidc: Chu ky va bién d¢”

Tai nguyén “Luong gidc: Pha” (Trigonometry:

Phase)

Tai nguyén nay co thé khai thac dé day hoc dap
tmg nodi dung kién thiac vé do léch pha trong
YCCDL. Db thi ham s6 cos(x) (mau xanh duong) va
ham sb cos(x — p) (mau den) 1éch pha nhau p. Véi p
1a tham s6 c6 thé thay d6i dugc. Puong thing mau
d6 biéu dién thoi gian léch pha giira hai thoi diém
(Hinh 6).

Gido vién co thé tuy chinh hai d6 thi nay bang
cac s lidu cu thé dé c6 nhitng d6 thi mong mudn.
Gi4o vién t6 chtrc cho hoc sinh tuong tac voi tai
nguyén nay, thay d6i tham s6 p dé thay dugc sur léch
pha, yéu cau hoc sinh tim moi lién h¢ gitta dg 1éch
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pha (A@), chu ky (T) va thoi gian (At). Tu d6 xac
dinh dugc cong thuc Ap = 2?”At.

+ L # K« £
@ cos(x — p) ! +
® r=s =
— -10 10
W cos(x) 0 &
Y (1)

0 << 1

Hinh 6. Giao dién ciia tai nguyén “Lwong giac:
Pha”

Tai nguyén “Luong giac: Giao thoa song”

(Trigonometry: Wave Interference)

L % K

Il
o

OV

1@ +

-2n .

f(x) =sin(x)

2z

g(x) =sin(x+a)

\V/

f(x)+g(x)

TR R @

Hinh 7. Giao dién cia tai nguyén “Lwong giac:
Giao thoa song”

Tai nguyén nay co thé khai thac dé day hoc dap
g ndi dung kién thirc vé tong hop hai dao dong
diéu hoa cung phwong cing tin sd. D4 thi ciia ham
s6 f(x) va g(x) (mau xam) 1an luot mé ta dao dong
¢6 phuong trinh sin(x) va sin(x + a), véi a la tham
sO thay doi duoc, dai dién cho do 1éch pha giita hai
dao dong. D6 thi cia ham s fi(x) + g(x) (mau tim)
moé ta dao dong tong hop cua hai dao dong trén
(Hinh 7).

Dé tang tinh tryc quan, gido vién c6 thé thay ddi
mau sdc ciia ham f(x) va g(x) khac nhau va khac véi
ham f(x) + g(x), nham phan bi¢t cac o thi trong cia
s6 hién thi, giup hoc sinh d& dang quan sat. Thém
vao d6, bién d6 cua hai dao dong thanh phan can
duoc thém tham sé dé thuan tién cho hoc sinh quan
sét céc db thi hién thi, cu thé nhu Hinh 8.
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Hinh 8. Tuy chinh cic tham s ciia tai nguyén
“Lwgng giac: Giao thoa séng”

Gi4o vién co thé s dung tai nguyén nay dé bicu
dién dao dong tong hop cuia hai dao dong diéu hoa
cung pha, ngugc pha, vudng pha hodc 1éch pha mét
goc bat ky. Ngoai ra, tai nguyén nay hoan toan co
thé khai thac theo hudng twong tu dé day hoc kién
thire vé giao thoa song nhu tén goi cua nd, vi giao
thoa song thuc chét 1a su tong hop céac séng dao
ddng cung phwong, cing tn sb.

Tai nguyén “Luong giac: Puwong tron don
vi”(Trigonometry: Unit Cirle)
| + L & « F
;
I +
@ x2 + y2 =1
h _
[° (cosa, sina) &

Label

o (cosa,0)

=1

@ a=418.4
0

- 720

Hinh 9. Tuy chinh ciu lénh trong tai nguyén
“Lwong gidc: Pwong tron don vi”

Mot trong nhimng ndi dung khong thé thiéu khi
day hoc vé dao dong diéu hoa d6 12 mbi lién hé gitia
dao dong diéu hoa va chuyén dong tron déu, duge
dién giai ddi v6i hoc sinh pho thong 1a: hinh chiéu
cua mot vat chuyén dong tron déu 1én tryc Ox 1a mot
dao dong diéu hoa. Trén co so d6, gido vién c6 thé
sir dung tai nguyén nay dé giéi thidu va truc quan
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héa méi lién hé trén bé‘lng cach tuy chinh mot s6 noi
dung nhu Hinh 9.

Khi cho tham sb a thay d6i tw dong, db thi s&
chuyén sang dang dong, thé hién 15 duoc hinh chiéu
(mau xanh 13) dao dong qua lai trén truc nim ngang.

3.3.2. Thiét ldp mot $6 hoc liéu méi va sir dung

vao day hoc mot 56 kién thirc vé “Dao
dong” va “Song”

ch liéu I: phug vu day hoc kién thirc dai cuong
vé dao dong diéu hoa

Hoc liéu nay dugc thiét ké bao gém cac cau lénh
dugc hién thi nhu Hinh 10. No6i dung cta hoc liu
giup day hoc cac dai luong déc trung cia dao dong,
dong thoi tryc quan hoa kién thic vé phuong trinh
li d9, van tdc va gia tdc trong dao dong didu hoa, dap
ung YCCD2.

Khi day hoc cac dai lugng dic trung cia dao
dong diéu hoa, gido vién chi can sir dung do thi li do
— thoi gian tmg voi ham d(s) dwoc thiét lap co
phuong trinh d(¢) = Acos(oz + p) + ¢, trong do: A la
bién do, o la tan s6 goc, p 1a pha ban dau, ¢ 1a mot
hang 6. Céc dd thi con lai duge an di (bang cach
nhip vao icon cua db thi trong tmg). Thay doi cac
tham s néu trén gitp hoc sinh hinh dung ra dugc y
nghia cia cac dai lugng nay trong do thi 1i d6 — thoi
gian mot cach dé dang.

Tuong tu, dd thi van tdc — thoi gian ing voi ham
v(7), d0 thi gia toc — thoi gian tng v6i ham a(?) ciing
dugc thiét 1ap trong hoc liéu nay. Khi day hoc, gido
vién hudng dan hoc sinh thanh 18p cac phuong trinh
van tbc va gia toc xudt phat tir dd thi cho trude tir
Desmos (do hoc sinh 16p 11 chua dugc hoc kién
thire vé& dao ham dé c6 thé thiét lap phuong trinh van
tdc va gia toc tir phuong trinh li d6). Khai thac cac
gi4 tri cuc dai tir d0 thi va pha ban dau cua ching,
cho phép hoc sinh thiét 1ap duoc phwong trinh van
toe va gia toc nghiém dung voi cong thirc duoc gido
vién cung cip. Luu ¥, gido vién can an cira sO cau
1énh khi day hoc ndi dung nay, nhim giup hoc sinh
phat huy t6i da ning luc tinh toan va giai quyét vin
dé ciia minh.

Viéc hién thi dong thoi ca 3 dd thi nhu Hinh 10
cho phép giao vién dién giai vé& d6 léch pha gitra i
do, van toc va gia tc mot cach sinh dong va dé hiéu
hon so v6i phuong phap dai sb thong thudng.

Hoc liéu 2 phuc vu day hoc vé nang luong trong
dao dong dieu hoa

Céc cau 1énh trong hoc li¢u nay dugc thiét lap
nhu Hinh 11. Hoc li€u nay ho trg day hoc vé dong
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nang, thé ning va co ning, ciing nhu la su chuyén
hoa qua lai gitra dong nang va thé nang trong dao
dong dieu hoa, dap tmg YCCD3.

+ « & « re
d(t) = Acos(ot +p) +c (5.139,5.3) &

@ v(t) = —Aosin(ot + p) o
@ a(t) = —do® cos(ot+p) (10.375,1.548) —
@ s 7<;(2.521\.2,58) /7&
r: =10 10 2 7 k
Y
@ p=32

@ c=1

Hinh 10. Hoc li€u dugc tl}iét ké phuc vu day hec
kieén thirc dai cwong vé dao dong dieu hoa

Li d6, dong nang, thé nang, co ning lan luot img
véi cac ham d(7), K(?), P(¢) va E(¢). Khi giang day st
dung hoc liéu nay, gido vién cd thé thuc hién theo
tién trinh goi y sau:

— Hién thi d(¢), yéu cau hoc sinh xéac dinh bién
d6, chu ky cua do thi nay.

— An d(9) va cho hién thi K(#), x4c dinh chu ky
va bién d¢ ctia dong ning. Hoc sinh s& dé dang nhan
ra dong nang 1a mot ham s6 tuan hoan theo thoi gian
v6i chu ky bang mot nira chu ky ctia dao dong.

— Hién thi E(7) va yéu cau hoc sinh nhan xét vé
su bao toan cua co nang va ti 1€ giita co nang va bién
d6 dao dong. Hoc sinh s€ rut ra két luan 1a co nang
khong thay ddi theo thoi gian va ti 1¢ thuén vi binh
phuong bién do.

— Yéu ciu hoc sinh sir dung dinh luat bao toan
co ning, v& dang dd thi cua thé nang. Sau do, gido
vién cho hién thi P(f) dé hoc sinh di chiéu, yéu cau
hoc sinh xac dinh chu ky va bién d¢ cua thé nang.
Hoc sinh s& rat ra cac két luan twong ty dong ning.

— Yéu ciu hoc sinh nhan xét vé su tdng giam
cia dong ning, thé ning va xac dinh khoang thoi
gian lién tiép dong niang bang thé ning. Hoc sinh
dwa vao s6 li¢u trén db thi dé thuc hién va két luan.

— Hién thi d(s) va yéu cdu hoc sinh cho biét
dong nang va thé nang cuc dai/cuc tiéu tai vi tri nao?

Nhu vay, cé thé théy hoc liéu nay da nhiém va
t6i uu hoa dugc viéc giang day cac kién thirc vé
dong ning, thé ning va co ning trong dao dong diéu
hoa. Tuy theo ¥ dd su pham cia gido vién va ning
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Iwc ctia hoc sinh ma cach thirc trién khai cac hoc li€u
nay s& khac nhau.

+ - e« w0 %

‘ d(t) = Acosot :
K(0)=1 meo (42— d(1)?)
E(t) %m 0 'A2

4@ P(1) =E(1)-K(1) (w/4,2.531)

@ A=45

@ o=1

@ m=05 L

Hinh 11. Hoc liéu dworc thiét ké phuc vu day hoc
vé nang lwgng trong dao dong dieu hoa

3.4. Két qua thwe nghiém suw pham

Nghién ctru dugc thyc hién trong nam hoc 2022-
2023, thoi diém nay Chuong trinh Gido duc phd
thong mon Vat 1i (ban hanh kém theo Thong tu sd
32/2018/TT BGDDT ngay 26/12/2018 cua Bo
truong B Gido duc va Pao tao) chua duoc trién
khai & 16p 11, do d6 nghién ctru nay tién hanh thuc
nghiém su pham d6i v6i dbi tugng hoc sinh 16p 12,
v6i n6i dung kién thirc twong tu nhu da duoc xay
dung. Thong tin vé dbi tuong thuc nghiém su pham
duoc trinh bay trong Bang 2.

Bang 2. Mot s6 thong tin dbi twong thue nghiém

su pham
Lé Thuc nghiém Doi chirng
op 12X, 12X, 12Y, 12Y,
Si s6 41 40 40 40
Ti 1¢ (= 5.0) 3% 4% 2%  75%

Két qua thyc nghiém su pham dwoc phan tich
dua trén két qua 2 bai kiém tra thuong xuyén cua
161 hoc sinh khéi 12, Truong THPT An Bién, huyén
An Bién, tinh Kién Giang.

Két qua thuc nghiém su pham cho thdy: Diém
trung binh cua nhom 16p TN (7,23) cao hon nhém
16p BC (6,11); Hé s6 phan tan ciia nhom 16p TN
(22,10%) nho hon nhém 16p BC (27,79%), nghia la
d6 phan tan vé diém sé quanh diém trung binh cta
nhém 16p TN nhé hon; Pudng phan bd tan suat liy
tich cia nhom 16p TN nam bén dudi duong tan suat
Ity tich cua nhom lép BC. Diéu nay chimg t6 kha
nang nam ving kién thirc cia nhom TN cao hon
nhém DBC.
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Ti 18 hoc sinh dat diém x; (%)

biém x;

Hinh 12. Biéu dd phén bd tin suit tich liy

Ghi chii: truc hoanh x; la mikc diém liy tich,
truc tung la 1 I¢ hoc sinh dat dwoc mirc diém xi
tré xuong.

xtafv

La & «
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& @ +

v(r) = —dosin(or +p| {0 <2 < 10} 5

a(r) = —40° cos(or + p) {0 < 1< 10}
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Hinh 13. Minh hoa viéc sir dung 1énh diéu kién
deé giéi han mién hién thi cia do6 thi
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Bé canh d6 kiém dinh r-Test ciing duoc thuc
hién, két qua thu dugc 7= 2,49 va t, = 1,96. Ta thiy,
t > t, nghia 1a két qua nay khong ngiu nhién ma do
anh huong cta tac dong, thudc vé 16p thuc nghiém.

Ngoai ra, dé khic phuc kho khin ma gido vién
st dung Desmos gip phai, dwoc dé cap trong két qua
khao sat (muc 3.1), ching t6i d& xuat giai phap sir
dung 1énh diéu kién trong ngodc nhon ...}, dwoc dat
ngay sau biéu thtc ciia ham 50 /(Hinh 13). Diéu nay
cho phép Desmos hiéu mién hién thi ma nguoi dung
yéu cau. Giao vién cd thé dé dang tuy chinh mién
hién thi dé thu duoc dd thi mong mudn, hd trg cho
viéc minh hoa céc bai tap.

4. KET LUAN

Desmos 12 mot phan mém tryc tuyén, mién phi
¢6 hd trg chirc ning vé dd thi mot cach nhanh chong
va chinh xéc, cho phép tiiy chinh céc tham sé tao
nén nhitng dd thi dong, hd trg déc luc cho viée truc
quan hoa cac kién thirc. Nghién ctru d trinh bay so
lwoc vé Desmos, ciing nhur d& xuét cac hudng khai
thac va sir dung Desmos mot cach hi€u qua trong
day hoc mét s6 kién thuc vé “Dao dong” va “Song”.

Két qua thuc nghiém su pham budc dau di cho
thdy nhitng tac dong tich cuc va su phu hop cua
Desmos trong day hoc Vit li ¢ truong phd thong,
thong qua két qua kiém tra thudng xuyén cho thay
diém s6 ctia 16p thuc nghiém cao hon 16p ddi ching,
su khac biét nay c6 y nghia thong ké. Két qua cua
nghién clru nay cung cép cho gido vién mot sy
tuéong maoi ve phan mém day hoc cac kién thirc ¢6
lién quan dén dd thi, nham gop phan nang cao chét
lwong giang day tiép can Chwong trinh gido duc phd
thong 2018 hiéu qua hon.
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