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1. Dat van dé

“Phan mém hinh hoc dong va cac thao tac dong co
khd ndng tao ra mét cach tiép cdn méi trong viéc day
- hoc Toan” [1]. Vi thé, ching t6i lya chon phan mém
hinh hoc déng GeoGebra la muc tiéu nghién cuu, day
1a phan mém véi ma ngudn md, cung cap cac tinh nang
hinh hoc va dal sd trong mot moi tmorng phan mém.
Theo [2] cho ring: “Trong cdc mach kién thire Todn
& tiéu hoc, dién tich cdc hinh hoc phdang dong vai tro
la yéu t6 téi quan trong trong qud trinh phdt trién kha
néng tw duy hinh hoc ciia hoc sinh”. Trong thyc té, da
¢6 nhitng nghién ciru vé phan mém GeoGebra (mg dung
trong gido duc ¢ Viét Nam hién nay nhu: Ddng tac gia
Nguyén DPang Minh Phiic va Huynh Minh Son thiét ké
phép dung hinh mém trong day hoc Toan cho hoc sinh
& trudng pho thong bang phﬁn mém GeoGebra [3]. Tac
gia Vit Thi Phuong da “s dung GeoGebra thiét ké san
phdm phuc vu cho viéc cung co I thuyét hinh hoc” [4].
Ngoai ra, mot s6 nghién ctru vé GeoGebra trén thé gidi
hién nay nhu: “The Development of Calculus Teaching
Materials using Geogebra” [5], “Challenges of
Integrating GeoGebra in the Teaching of Mathematics
in South Afrlcan High Schools” [6]. Hién nay, Vlec ung
dung phan mém nay tai cic tmong tiéu hoc van con
b6 ngé. Do d6, chung toi d& xuét “Sir dung phan mém
GeoGebra thiét ké mot s6 san pham hinh hoc dong xay
dung cong thuc tinh dién tich hinh thoi & 16p 4” lam
muc ti€u nghién ctru.

Trong bai viét nay, ching toi quan tim dén: Hiéu tmg
chuyén dong cua cac d6i twong; Bo diéu khién hd tro
ngudi str dung thao tac trén san pham; Hé thong cu

tric cau l¢nh tir ngdén nglr Java trong GeoGebra. Li do
ma chung t6i quan tdm dén nhitng van dé d6 1a do bai
hiéu ng dong cuia phan mém dugc thiét ké mot cach
hai hoa, tao su chuyén dong cho cac ddi tuong theo
nhitng phuong trinh da dang khac nhau. Thém vao do,
“Geogebra voi dé hoa vector tao sw chinh xdc tuyét doi
cho cdc doi twong trén Graphics” [7]. Diéu nay cho
phép ngudi sir dung thiét ké mot bai soan giang dién
tr ¢6 chat luong cao. Tiép dén 1a bo diéu khién duoc
thiét ké bang phan mém c6 d6 twong thich cao véi cac
hiéu tng, gitip nguoi st dung dé dang thao tac trén sin
phim. Tém lai, nhimg vin dé ma chung t6i quan tam
nghién ctru nham muc dich phuc vu cho viéc thiét ké
céc san pham hinh hoc dong véi chu dé xay dung cong
thirc tinh dién tich hinh thoi.

GeoGebra 1 phan mém hinh hoc dong dugc chon lam
phuong ti¢n day mon Toan véi nhitng tinh nang dac biét
va hiru dung. Bai 18, khi gido vién sir dung mot phan
mém Toan hoc trong day hoc Toan chic chin s& mang
dén nhitng bai giang c6 chit luong cao dé phat trién tu
duy Toan cho hoc sinh tiéu hoc. Déng thoi, voi do hoa
duoc dinh nghia trén hé vector cia GeoGebra, cac thao
tac cat ghép hinh duoc chinh xac hoa tuyét dbi s& khac
phuc dugc nhiing sai sét ciia gido vién khi huéng dan
c4c thao tac nay cho hoc sinh. Nhu vay, phin mém nay
1a mot cong cu hiru ich, két hop dy du cac tinh ning
phuc vu cho viéc kiém tra tinh chinh xac trong hoat
ddng cit ghép hinh cta hoc sinh.

Tinh m&i ctia san pham xay dyng cong thirc tinh dién
tich hinh thoi bang phin mém GeoGebra 1a cai thién
duge nhuoc diém cia phuong phap cat ghép truyén
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thong. Nhuoc diém Ay xuét phat tir tinh hudng su pham,
xay ra ngay sau khi gido vién thuc hié€n nhitng thao tac
cit ghép trén hinh thoi ban diu dé bién hinh thoi thanh
hinh chir nhat. Cu thé 14, hoc sinh gap kho khan khi
nhan xét vé dién tich ctia hai hinh, do hinh thoi ban dau
hoan toan bi bién dang thanh hinh chit nhat. Bang phan
mém GeoGebra, chiing t6i thiét ké san pham vé6i hiéu
mg 16t hinh (Sticker) dugc trinh bay & san phim thir
hai, s& giai quyét dugc khé khin nay ctia hoc sinh. Két
qua 13, sau khi cat ghép van giit dugc nguyén dang cua
hinh thoi ban du, muyc dich Ia giup hoc sinh thdy duoc
su bao toan dién tich.

Bai viét duoc td chirc nhu sau: Trong phan ké tiép,
ching t6i trinh bay nhitng dong gop méi vé cac san
pham hinh hoc dong véi chu dé xdy dung cong thirc
tinh dién tich hinh thoi va két qua sau qua trinh thyc
nghiém.

2. N6i dung nghién cuu

Trong bai viét nay, ching toi tap trung hai van dé
dugc néu ra nhu dudi day:

- ¢ ra nhimng phuong an méi khi xay dung cong thire
tinh dién tich hinh thoi tir cac hinh da hoc.

- Thiét k& mot s6 san pham hinh hoc dong tir phan
mém GeoGebra duya trén nhimg phuong an da dé ra voi
cép do tir don gian dén phtrc tap nham phét trién tu duy
Toan hoc cua hoc sinh va kich thich tinh chi dong sang
tao trong qua trinh giang day.

2.1, Thiét ké san pham thi nhat

2.1.1. Thiét ké san pham hinh hoc dong xay dung quy tic, cong

thic tinh dién tich hinh thoi dua vao cong thic tinh dién tich

hinh chii nhat

Hoat dong 1: Goi mé dong co kham pha.

Gi4o vién néu van dé trong sach gido khoa Toan 4
trang 142 [8] nhu sau: “Hinh thoi ABCD c6 AC = m,
BD = n. Hay tinh di¢n tich hinh thoi ABCD”. Trudc
khi day hoat dong kham pha, gido vién s€ 6n lai cho
hoc sinh nhiing dic diém cta mot hinh thoi. Sau do,
gi4o vién phat cho mdi nhom hoc sinh mot tim gidy bia
ctng hinh thoi véi yéu cu vé phia hoc sinh rang hiy
thao luan nhom dé cit tim bia hinh thoi va ghép thanh
hinh d3 biét cach tinh dién tich trude do. Sau do, gido
vién moi mot vai nhom hoc sinh trinh bay két qua trude
16p. Giao vién dua vao két qua ciia sé dong hoc sinh
dé trinh bay san pham xdy dung cong thirc tinh dién
tich hinh thoi twong tmg. Cu thé, trong tiét thyc giang
tai Truong Tiéu hoc Lé Van Tam, Quan 7, Thanh phd
Ho6 Chi Minh, nhan thay s6 déng hoc sinh da cét hinh
thoi va ghép thanh hinh chit nhat, thé nén gido vién
s& nhan xét, tong két va trinh chiéu hiéu ung cét tam
giac AOD (tam giac 1) va tam gidc COD (tam giac 2)
roi ghép vao tam giac ABC dé duoc hinh chit nhét. Su
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cit ghép nay duogc gido vién thiét ké bang phan mém
GeoGebra: Tach tam giac AOD va tam giac COD tu
hinh thoi ABCD (xem Hinh 1). Sau d6, ghép hai tam
gidc nay vao tam giac ABC dé duoc hinh chir nhat
MNCA (xem Hinh 2). Gido vién dit ra hé thong cac
cau hoi: “Hay so sanh dién tich hinh thoi ABCD va dién
tich hinh chit nhat MNCA dugc ghép tir cac manh cua
hinh thoi? Dién tich hinh thoi duoc tinh thong qua dién
tich hinh ch@t nhat hay khong? Dién tich hinh chir nhat
MNCA duoc tinh nhu thé nao?”

Hinh 1: Hiéu ung tach tam gidac

Hoat dong 2: Kham pha céng thirc tinh dién tich
hinh thoi.

Thong qua hé théng cau hoi cia gido vién néu trén
két hop voi cac thao tac cit ghép bang phin mém
GeoGebra, hoc sinh s& dwa ra nhin dinh ring dién
tich ctia hinh chir nhat MNCA bang dién tich hinh thoi
ABCD va tién hanh tinh dién tich hinh chit nhét sau khi
cit ghép dé suy ra cong thirc tinh dién tich hinh thoi
ban dau.

Hinh 2: Hiéu ung ghép tam giac

Hoat dong 3: Xay dwng cong thirc tinh dién tich
hinh thoi.

Bang nhiing hiéu ung dong trén Graphlcs hoc sinh ¢6
thé dé dang xac dinh chiéu dai va chiéu rong cia hinh
chir nhat MNCA (xem Hinh 3), tir d6 tinh dugc dién
tich cta hinh nay. Cy thé nhu sau: MN = m : chiéu dai

hinh chir nhat MNCA ; AM = % : chiéu rong hinh chir

nhat MNCA. Dién tich hinh chit nhat MNCA = MN x
AM =m x% - men Tir day, gido vién s& hop thic
hoa cong thic va gidi thidu quy tic tinh dién tich cua
hinh thoi bang tich d6 dai hai duong chéo chia cho 2.



Hinh 3: San pham hodn chinh sau cdt ghép

2.1.2. Quy trinh thiét ké san pham thi nhat bang phan mém

GeoGebra

Piém uu viét cia GeoGebra nam & cac Slider, hiu
hét cac hiéu ung cua san phém déu gfm vo1 mot hoac
nhiéu Slider ding dé diéu khién chuyén dong ctia mot
dbi tugng toan hoc trong thiét ké. Sau day 1a cac cu
triic 1énh dugc sir dung nhiéu trong san phém:

Slider(<Min>,<Max>,<Increment>): Lénh tao con
trugt dé didu khién cac hiéu ung.

If(<Condition>,<Then>,<Else>): O chu trac nay,
<Condition> 1a diéu kién xuat hién ddi tuong va
<Then> 14 két qua ma d6i twong xuat hién trén Graphics
néu thoa diéu kién , <Else> 1a két qua d6i ngau voi doi
tuong xuét hién.

Point(<Object>,<Parameter>): V&i <Object> co thé
la mot doan théng va <Parameter> 1a diéu kién dé diém
chuyén dong truy hoi.

Segment(<Point1>,<Point2>): Vi <Point1>va <Point2>
1a cac ddu mat cua mot doan théng.

Rotate(<Object>,<Angle>,<Point>): Lénh nay cho
phép ta quay mot dbi twong quanh mot diém véi
<Object>1a vt mata can thyc hién phép quay, <Angle>
la goc quay va <Point> la tam quay.

Cac 1énh néu trén la cac ham tuyén tinh lién tuc. Do
boi tinh lién tuc nén ching ta co thé nhing mot ham
tuyén tinh nay vao ham tuyén tinh khac ma khong v&
cAu trac 1énh ban dau.

Qua trinh thiét ké cac san pham hinh hoc dong bang
phén mém GeoGebra 1 nhiém vu cia giao vién, vdi cac
bude cu thé nhu sau:

Trudce hét, chung toi thuc hién tao cac Slider theo ciu
trac cAu 1énh néu trén. Tir diém A bat ki trén Graphics
tao mot diém di qua 1an luot cac diém B, C, D, sau dé
nbi cac doan thing bing cong cu Segment dé tao dudng
gip khuc khép kin di qua cac dinh cta hinh thoi, tuong
tur v6i hai dudng chéo AC va BD. Bing cach nhap vao
thanh Input cac Iénh sau day:

If(a> 0, Point(Segment(B, A), [f(0 <a<1, 1 -a, 0)))

If(dc > 0, Point(Segment(C, A), If(0 <dc <1, 1 - dc, 0)))
Sau do, chting t6i tao hiéu tng tach va ghép hinh tam
giac COD va AOD tr hinh thoi ABCD thanh hinh chir
nhat, bang cach nhdp vao thanh Input cac 1énh sau day:
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Translate(t2, Vector(O, R)*tach)
Translate(t2’, Vector(D’, T”)*ghep 1)

Tinh méi cua san phém tha nhat thé hién & cac hiéu
ung ghép hinh theo quy dao ctia cac Bifunctions, la cac
song ham, mang lai cho hoc sinh cai nhin méi mé, da
dang vé chuyén dong cua cac ddi trong toan hoc.

2.2. Thiét ké san pham thi hai

2.2.1. Thiét k& san pham hinh hoc ddng xay dung quy tc, cong

thic tinh dién tich hinh thoi dua vao cong thic tinh dién tich

hinh chii nhét bang hiéu iing Sticker

Buée 1: Khau thiét ké

Gi4o vién sir dung phdn mém GeoGebra dé dung hinh
thoi ABCD véi hi€u ung vé€ hinh, d§ dai duong chéo
AC bang m va dudng chéo BD bang n. Tiép dén, tao
Slider ¢ diéu khién hiéu tng trung diém dé hoc sinh

thiy duoc do dai doan OB = OD = % theo phép quay

Rotate(B,n*c,0) va 1énh Segment(O, B’) (xem Hinh 4).
Tao Slider LotTrai va LotPhai dé 16t tam giac COD va
AOD (xem Hinh 5).

Hinh 5: Hiéu vng ot hinh (Sticker)

Tt hinh thoi ABCD, ta tinh tién - xoay hai tam
giac nay vao vi tri d2 xac dinh theo cAu tric 1énh:
Translate(Rotate(t5, n*XoayPhai, O’), Vector(O’,
L 1)*XoayPhai) (xem Hinh 6).

Hinh 6: Hiéu wrng doi hinh cho hai tam giac AOD va
COD

Tiép theo, tao Slider LotTren dé 16t tam giac ABC
theo cach tuong tu. Pé tao hi¢u ung Sticker cho
mot tam gidc ta nhdp Iénh: Translate(Q,Vector(Q
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,0)*LotTren) (xem Hinh 7), nhing diéu kién Else
la Rotate(tll, -m, ,Midpoint(C’ 1,A’ 1)) vao Iénh
If(XoayTren<1,Rotate(t11,-n*XoayTren,Midpoint(C’_
LA’ 1)),<>), trudc khi ghép tam gidc vao vi tri, theo
1&€nh If(XoayTren>1,Translate(t12,Vector(Reflect(B’ 1
,g), R_1)*(XoayTren - 1))) (xem Hinh 8).

Hinh 8: Hiéu ung doi hinh

Budce 2: Kham pha cong thuee tinh dién tich hinh thoi
dwa trén cong thirc tinh dién tich hinh chir nhat

Giao vién goi hoc sinh va huéng dan thao tc trén cac
Slider. Cuy thé, sau khi dung hinh, hoc sinh s& thyuc hién
kéo Slider ¢ dé hién thi hiéu tng trung diém. Sau dé
thuc hién kéo Slider CatHinh dé cét tam giac doc theo
duong chéo AC va doan DO cua hinh thoi. Tiép dén,
hoc sinh s& thao tac v6i Slider LotTrai va LotPhai dé 16t
hai tam giac vira duoc cit tir hinh thoi. Gido vién goi
mé dé hoc sinh vira ghép vira xoay hai tam giac véi mot
g6c 1a 180 do vao vi tri da xac dinh. Sau cung, hoc sinh
s€ thuc hién 10t tam gidc ABC tir hinh thoi ABCD, sau
d6 xoay tam giac nay voi goc quay la 180 do theo chidu
cung chiéu kim dong hd dé duoc hinh chir nhat. Gido
vién dat ra nhiing cau hoi: “Hinh thoi ABCD sau qua
trinh cat ghép da tré thanh hinh gi? Dién tich cta hinh
thoi ban dau va dién tich hinh bi bién d6i hinh dang, c6
bang nhau hay khong?”, hoc sinh s& tra 16i théng qua
quan sat hinh nh trye quan bang phan mém GeoGebra.
Tur d6, hoc sinh s€ kham pha ra cong thirc tinh dién
tich hinh thoi. Véi cong thie tinh dién tich hinh chit
nhat bang chiéu dai nhan v&i chiéu rong, gido vién dung
phan mém dé mo ta anh dong truc quan cho hoc sinh
thay rd hai viéc sau day:

- Chiéu dai cua hinh chit nhat dugc tao thanh qua
phép doi hinh chinh bang sé do dudong chéo 16n cua
hinh thoi (ki hiéu la m).

- Chiéu rong cuia hinh chit nhét nay chinh bang nira s

do dudmg chéo bé ciia hinh thoi (ki hidu % ).
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Cu thé nhu sau: EF = AC = m; EH = %:% Sau

khi di x4c dinh duoc nhitng thong s can thiét, hoc
sinh tién hanh tinh dién tich hinh chit nhat: Dién tich
hinh chit nhat EFGH = EF x EH = m x %: m;n. Tir
day giao vién s€ hop thirc hdéa cong thire va gidi thiéu
quy téc tinh dién tich cta hinh thoi bang tich do dai hai
duong chéo chia cho 2.

2.2.2. Quy trinh thiét k& san pham thd hai béng phan mém

GeoGebra.

Pau tién, chung t6i tao hi¢u ung dyng hinh tuong tu
san phdm mot. Bang cach nhap 1énh sau:

If(b>0,Point(Segment(A+(-2,-(y(A)-y(D)),D), If(0<b<1,1-b,0)))
If(b>1,Point(Segment(D+(-(x(D)-x(A)),-2),A), If(1<b<2,2-b,0)))

Sau do, chiing t6i thiét ké hiéu ung Sticker dé tach
hai tam giac COD va AOD tir hinh thoi ban déu, theo
cac budce sau:

Tao Slider LotPhai, LotTrai, LotTren, XoayDuoi,
XoayTren. Tiép dén, tao mot diém trung véi dinh cua
tam giac can tao hiéu ung Sticker, sau do tao chuyén
dong cho diém nay theo duong Ellipsoid, bang cach
nhép 1énh theo bang sau.

Circle(R,LotPhai*2+4)
Intersect(g,p)

Rotate(T,n*LotPhai,R)
Translate(O, Vector(O,T")*LotPhai)

Tiép theo, chung t6i dung cac duong trung truc cia
diém vira tao v6i mot dinh cua tam giac can thiét ké
hiéu mg Sticker, sau d6 tim giao diém cua duong trung
truc vua dugc dung véi cac canh cia tam gidc nay.
Bang cach nhap vao Input cac cau lénh sau:

PerpendicularBisector(0,0’)
Reflect(C,r)
Intersect(r, canh_3)

Thuc hién twong tu voi cac diém va cac canh con
lai cua cac tam giac. Sau cung, ching toi tao phép doi
hinh cho cac tam giac COD, AOD, ABC vtra duoc 16t
tir hinh thoi ABCD, d¢ bién chiing thanh hinh chit nhat
EFGH. Chung t6i tao nhitng hiéu tmg chuyén dong véi
duong di khac nhau, da dang cho san phim. Biang cach
nhap ¢ Input cac cau Iénh sau:

If(XoayDuoi<1,Translate(Rotate(t6, n* XoayDuoi,0’),
Vector(O’,G_1)*XoayDuoi),
,Polygon(G_L,F 1,K 1))

If(XoayDuoi>2, Translate (Rotate(t7, If(XoayDuoi

>11/4, (11/4 -XoayDuoi)*4m,0),0° 1),
,Vector(O’_1,H 1)*(XoayDuoi-2)))




If(XoayTren<l, Rotate(tll, -n*XoayTren,Midpoint)
(C’_1,A’_1)),Rotate(t11, -t,Midpoint(C’_1,A’ 1)))

Phbi mau cho san phim: Background cua ctra sd
Graphics véi nén tréng mac dinh, ching ta can thiét ké
phéi mau t8i nhu mau ctia bang den két hop véi cac hiéu
ung da thuc hién ¢ budc trén dé bt mét hoc sinh ltra tudi
Tiéu hoc. Thiét k& b didu khién: Tao nut Play dé tao
hiéu tng cho sy chuyén dong. Khung Caption ta danh
chir “Play”, khung GeoGebra Script ta danh dong 1énh
StartAnimation(a), ciing v6i nat “Reset” dé nhim muc
dich cho tit ca cac hiéu ung tro lai trang thai ban dau.
Nhu vay chung t6i da thiét ké dugc mot san phidm hinh
hoc dong vé bai xay dung cong thirc tinh dién tich hinh
thoi dua vao cong thirc tinh dién tich chir nhat véi dﬁy dua
b diéu khién tu dong va ban trinh chiéu anh dong.

2.3. Thiét ké san pham thi ba

2.3.1. Thiét ké san pham hinh hoc dong xay dung quy tic, cong

thiic tinh dién tich hinh thoi dua vao cong thiic tinh dién tich

hinh binh hanh

Hoat dong 1: Goi m& dong co kham pha.

Sau khi gido vién sir dung phin mém GeoGebra dé
tao hiéu tmg dyng hinh va hién thi toan bo cac thong sb
theo yéu cau cuia sach giao khoa twong tu hai san pham
trudc, gido vién yéu cau hoc sinh thao luan dé tim cach
cét hinh thoi ABCD dé ghép thanh mot hinh binh hanh.
Gi4o vién thong nhat voi hoc sinh cach cit hinh thoi
ABCD theo dudng chéo AC. Tiép dén, giao vién trinh
chiéu hiéu mg Sticker dé 16t tam giac ADC tir dinh
A nhu trong san pham hai. Sau cing 1a ghép tam giac
da dugc 16t vao bén phai cua hinh thoi sao cho canh
AD cua tam giac ADC trung véi canh BC cua hinh thoi
ABCD dé dugc hinh binh hanh ABEC (xem Hinh 9).
Gi4o vién dat ra hé thong nhitng cau hoi goi mé véi do
kho tang dan, dé hoc sinh xay dung dugc cong thic tinh
dién tich hinh thoi tr cong thirc tinh dién tich hinh binh
hanh ma cac em da dugc hoc 6 tiét trudc: “Hay so sanh
dién tich hinh thoi ABCD va dién tich hinh binh hanh
ABEC; Dién tich hinh thoi c¢6 thé tinh théng qua dién
tich hinh binh hanh dugc hay khong? Dién tich hinh
binh hanh ABEC duoc tinh nhu thé nao?”

oS
ST NS

Hinh 9: Hiéu ung doi hinh

Hoat dong 2: Kham pha cong thtrc tinh dién tich hinh
thoi.
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Dua trén viéc tra 10 hé théng cau hoi cia gido vién va
quan sat hinh anh tryc quan bang phian mém GeoGebra
rang hinh thoi ABCD da bién thanh hinh binh hanh
ABEC. Hoc sinh s€ dua ra nhan dinh ré“xng dién tich cua
hinh thoi ban dau va dién tich cua hinh binh hanh sau
khi cit ghép 12 bang nhau. Sau dé, hoc sinh sé tién hanh
tinh dién tich hinh binh hanh ABEC dé suy ra cong
thirc tinh dién tich hinh thoi ABCD. Dién tich hinh binh

hanh ABEC = AC x BO = m x g:m;n

gido vién s€ hop thirc hoéa cong thure va gidi thi¢u quy
tic tinh dién tich cua hinh thoi 1a bang tich do dai hai
duodng chéo chia cho 2.

Hoat ddng 3: Kiém tra tinh ding d4n cua cong thirc.

Vi cong thire tinh dién tich hinh binh hanh 1a d¢ dai
day nhan véi chiéu cao, chung t6i dung phdn mém dé
mo ta anh dong truc quan cho hoc sinh thfiy r0 hai viéc
sau day:

- D¢ dai canh day cua hinh binh hanh tao thanh qua
phép doi hinh bang d6 dai dudng chéo 16n ciia hinh
thoi.

- Chiéu cao cua hinh binh hanh béng mot nira d6 dai
duong chéo bé cua hinh thoi.

Gido vién dung Slider dé diéu khién duong chéo AC
ctia hinh thoi chuyén dong tinh tién theo vector AB va
canh AB theo vector AC. Gido vién mdi hoc sinh diéu
khién Slider dé quan sat thiy dugc hai chuyén dong néu
trén, tir d6 hoc sinh so sanh lién hé véi cac dic diém cua
ca hai hinh va xay dung dugc cong thuc tinh dién tich
hinh thoi.

. Tu day,

2.3.2. Quy trinh thiét ké san pham thd ba béng phan mém

GeoGebra

Chung t6i tao cac Slider LotDuoi, GhepTren bang
cach nhap lénh trén thanh Input:

LotDuoi=Slider(0,1,0.001)
GhepTren=Slider(0,2,0.001)

Sau do, chung t6i tao hi€u tng Sticker tuong tu voi
san pham thir hai bang cac 1énh sau:

Polygon(A’,U,V)
Polygon(A’,D’,T,V)
Polygon(A’,D’,C’)

Tao dieu kién xuat hién cho cac Polygon va cac canh
cua cac Polygon vira dugc tao:

Object Condition to Show Object
u 1l x(D”) <x(D)
q, v 2 x(D”) >x(D) A x(C”) < x(C)
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t5,¢c’,1,s x(C”) > x(C) A XoayDuoi ==0

Sau cung, ta nhap theo 1énh sau dé ghép tam giac ADC
vao hinh thoi ABCD dé duoc hinh binh hanh ABEC:

If(0<XoayDuoi<l1,Translate(t5,Vector(D’,Q) *Xoay
Duoi),Translate(Translate(t5, Vector(D’,Q)), Vector(Q,
C)*(XoayDuoi-1)))

Nhu vay, chiing t6i da thiét ké duoc mot san phém
hinh hoc dong vé bai xay dung cong thirc tinh dién tich
hinh thoi dua vao cong thuc tinh di¢én tich hinh binh
hanh (xem Hinh 10). Tinh méi ctia san pham tht ba
la xay dung dugc cong thuc tinh dién tich hinh thoi tur
cong thire tinh di¢n tich hinh binh hanh thong qua cac
hiéu tng cit ghép, ndi bat 14 hiéu tmg Sticker. Tao diéu
kién d€ hoc sinh sdng tao hinh thanh kién thirc méi dya
vao kién thtrc da dugce hoc.

2 0 2 4 [ 8 10 12 “ 1 18 18 20 2z

Hinh 10: Hinh binh hanh sau cdt ghép

2.4. To chiic thuc nghiém su pham danh gia tinh kha thi cia

san pham

Qua thyc nghiém su pham tai Truong Tiéu hoc Lé
Vin Tam, Quan 7, Thanh phé H6 Chi Minh, ching
t6i nhan thay tac dung su pham cia viéc st dung phan
mém GeoGebra trong day hoc yéu t6 hinh hoc 1a hoc

Bang 1: B0 hai long ctia hoc sinh qua tiét hoc bai “Dién tich hinh thoi”

Em rét yéu thich nhiing san phdm duidc thiét k& bang phdn mém GeoGebra. Tdns6  Phadntrdm  Phan trdm dong thudn  Phén tram tich Ity
Hoan toan khong dong y 2 2.2 2.2 2.2
Khong dng y 3 3.3 3.3 5.6
Doluong Binh thuding 16 17.8 17.8 23.3
Su dong thuén —
bong y 25 27.8 27.8 511
Hoan toan dong y 44 48.9 48.9 100.0
Téng cong 90 100.0 100.0
Em tiép thu nhiing kién thic clia bai day mét cach dé dang Tansd  Phantram  Phan trdm dong thudn  Phan trdm tich Idy
Hoan toan khong déng y 2 2.2 2.2 22
Khong déng y 3 3.3 3.3 5.6
Do Iifong Binh thuding 14 15.6 15.6 211
sydong thuan  pgng y 26 28.9 28.9 50.0
Hoan toan dong y 45 50.0 50.0 100.0
Téng cong 90 100.0 100.0
Em van dung dudc Ii thuyét dé giai cac bai tap co lién quan. Tans0  Phantram  Phan tram dong thuan  Phan tram tich ldy
Hoan toan khong déng y 1 1.1 1.1 1.1
Khong dong y 4 4.4 44 5.6
Do luong Binh thuidng 16 17.8 17.8 23.3
sy dong thuan  pangy 18 20.0 20.0 433
Hoan toan dong y 51 56.7 56.7 100.0
Tong cong 90 100.0 100.0
Em rat mong mudn nhiing tiét hoc Toan c6 st dung phan mém GeoGebra.  Tans6  Phantrdm  Phan tram dong thuan ~ Phan tram tich ldy
Hoan toan khong dong y 2 2.2 2.2 2.2
Khong déng y 3 3.3 3.3 5.6
Do luong Binh thudng 15 16.7 16.7 22.2
sy dong thuan  pangy 26 28.9 28.9 51.1
Hoan toan dong y 44 48.9 48.9 100.0
Téng cong 90 100.0 100.0
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sinh s& dwoc phat trién tu duy hinh hoc, tu duy logic
thong qua phuong phép truc quan bang phian mém. Cu
thé, voi b diéu khién tu dong s& giup hoc sinh co thé
tuong tac trén san pham hinh hoc dong. Pong thoi, véi
cac chuyén dong cua ddi tuong hinh hoc dugc ching t6i
thiét ké s& mang dén cai nhin mai la nham khoi goi dam
mé hoc Toan cho hoc sinh tiéu hoc. Chuing t6i sur dung
phan mém thng ké SPSS dé kiém dinh d6 hai 1ong cua
hoc sinh qua tiét hoc bai “Dién tich hinh thoi” véi cac
két qua thu dugc nhu sau (xem Béng 1).

3. Két luan

Qua qua trinh thuc nghiém da chimg minh hiéu qua
clia cac san pham ma chung t6i nghién ctru, dé xuat sir
dung phan mém GeoGebra thiét ké mot s6 san pham
hinh hoc dong xay dung cong thirc tinh dién tich hinh

Tran Hoa Hiép, Tran Long Quang

thoi & 16p 4 trong viéc phat trién ning lyc tu duy hinh
hoc ctia hoc sinh. Cac céu trac 1énh tao hiéu ung duoc
hoat hinh héa thanh cic manh ghép chuyén dong khién
cho hoc sinh thich tha, tir d6 dan dén sy hiéu bai mot
cach nhanh chong. Ngoai ra, v6i phan mém nay, hoc
sinh 6 thé twong tac va diéu khién nhiing chirc nang co
ban ctia san pham do chung t6i thiét ké. Tir d6, hoc sinh
¢6 thé hiéu duoc cac cach xay dung cong thirc tinh dién
tich hinh thoi théng qua san pham hinh hoc dong, qua
d6 rat ngan thoi gian truyén dat kién thirc va nang cao
hiéu qué gido duc. Huéng nghién ciru tiép theo, ching
t61 s& quan tdm nhirng ciu trac 1énh ciia ngdn ngit 1ap
trinh JavaScript nhim muyc dich thiét ké cac san pham
hinh hoc dong vé dién tich hinh binh hanh, hinh tam
giac trong twong lai gan.
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ABSTRACT: This paper aims to research on animations of GeoGebra software
that designs dynamic geometry products to serve the purpose of teaching
Geometry in primary schools. Specifically, we focus on the way to shape a
formula for finding rhombus area with animations, helping primary students
to actively acquyre knowledge and develop geometric thinking by using
GeoGebra software. Through educational experiments, our dynamic geometry

products have attracted attention from teachers and increased excitement for
students in learning Mathematics at primary level.

KEYWORDS: Sliders, codes, dynamic - geometry, GeoGebra, rhombus, area, sticker
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