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SUMMARY
GeoGebra is a dynamic mathematical software which supports teaching and learning mathematics.
Its interface consists of geometric, algebraic and worksheet window. This paper proposes some teaching
situations using GeoGebra software to teach mathematics at the secondary schools in Lao PDR. Research
findings have confirmed that teachers can use this software for designing fruitful discovery activities,
experimenting and connecting mathematical ideas. As a result, students are able to understand the nature of

the processes and concepts in school mathematics.
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1. Pjt van dé

GeoGebra 12 phdn mém “todn hoc dong” danh
cho gido vién (GV) va hoc sinh (HS) phd théng. Phan
mém 1a su két hop gitta m6i truong hinh hoc dong,
tinh toan véi cic bidu thuc dai sé giai tich va bang
tinh dién tir trong mat phéng toa d6 phing. Pay la
phin mém mién phi trén mang internet, nguoi su
dung c6 thé tai tai dia chi trang web www.geogebra.
org.

Trong chuong trinh Toadn bédc trung hoc nudc
CHDCND Lao, ching t6i di lya chon nhitng ndi
dung phti hop dé c6 thé sir dung phdn mém GeoGebra
trong hd trg day hoc nhu: day hoc khdi niém ham sé,
ham s6 chén, ham sé 1é, ham sé tudn hoan; day hoc
giai phwrong trinh, hé phirong trinh va bién ludn s6
nghiém ciia chiing dia vao giao diém cuia cdc do thi

" ham s6 hodc giao diém cia dé thi ham sé véi truc
hoanh,; day hoc ham 8 bdc hai, ham sé béc ba, khao
sdt ham s6; day hoc khdi niém dao ham, tich phdn
xdc dinh; day hoc khdi niém vé cdc dudng cé-nic.
Qua thyc tién khao st tai mot sd truong trung hoc
thudc Thu d6 Viéng Chin, ching tai thu dugc mot sb
két qua sau: 17% gido vién sir dung cdc phin mém
toan hoc nhu GeoGebra, Sketchpad, Cabri va Maple
trong hd tro day hoc Todn; 6% gido vién thuong
xuyén str dung cdc phin mém nay va cé dén 83%
gido vién chwa bao giv sir dung nhing phan mém
nay. V& phuong phap khai thic phin mém, gido vién
thuong su dung ph?m mém trong viéc hd tro v& hinh,
soan gido an, minh hoa két qua tinh todn ma it chu
trong dén vidc day hoc khai niém, dinh 1y, hd trg HS
khdm phé céc tinh chat, kiém tra cac gia thuyét toan

hoc, tim toi phuong phap giai, x4y dyng céc l4p ludn
va chimg minh gia thuyét,... Do vay, viéc nghién ctru
str dung phin m&m GeoGebra trong hd trg day hoc
Toén & céc trudng trung hoc gép phin quan trong vao
chu truong ting cudng Ung dung céng nghé thong
tin trong gido duc ctia B4 Gido duc va Thé thao nudc
CHDCND Lao.

2. Day hoc Toan véi sy hd tro ciia phin mém
GeoGebra

GV sir dung phin mém GeoGebra d& thiét ké
céc hoat dong giip HS c6 thé “thuc nghiém todn
hoc”, kién tao mai trudong hoc tép dé ltham pha lai tri
thic toan hoc. Théng qua céc hoat ddng tuong téc co6
huéng dan, nhiing cdu hoi, gia thuyét toan hoc duoc
dua ra nham kich thich su to mo va nhu ciu kiém
dinh gia thuyét d6 & HS. Vi vay, GV c¢6 thé thiét ké
hoat ddng tuong tac trong day hoc dinh ly toan hoc,
gitp HS tich cuc kham pha va tim toi cach ching
minh dinh ly dé.

Vi du 1 (Pinh ly Pitago). Trong mot tam gidc
vuéng, binh phuong canh huyén bdng téng binh
phirong hai canh géc vuéng. GV thiét ké hoat dong
gitip HS sir dung phin mém GeoGebra dé khdm pha
mbi-quan hé vé do dai giita céc canh trong mét tam

giac vubng:

- Dung tam giac vudng ABC (vuéng tai C).

- Dung ra phia ngoai 84 BC c4c hinh vudng c6
canh la canh cua R4BC.

- Tinh dién tich cac hinh vudng vira dung va tim
mdi quan hé giiia dién tich cac hinh vudng dé.
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Hinh 1: Dinh ly Pitago
Pé tim méi lién hé nay, GV yéu cau HS thay dbi
kich thudc cic canh ctia DABC, ghi lai dién tich céc
hinh vuéng theo ba cft va nhén xét. Tir cdc trudng
hop riéng 1&, HS phét hién ra gia thuyét sau: “Tdng
dién tich cic-hinh vudng dung trén hai canh géc

vudng bing dién tich hinh vudng trén canh huyén”.-

GV yéu cdu HS kiém tra gia thuyét trén bang cich
dung chitc ning tinh téng dién tich va so sanh. Sau
khi gia thuyét da duoc kiém tra, GV dat cdu hoi “Tu
gia thuyét trén, hiy tim mbi lién hé vé do dai céc
canh ciia tam giac vudng”. Dién tich cac hinh vudng
da dung bang binh phuong d6 dai cac canh cia tam
gide vudng, do d6 HS dé dang dua ra két qua: Bink
phuong canh huyen bang téng binh phuong hai canh
goc vuéng. Cubi cling, GV dua ra nhan xét v& noi
dung cta dinh ly Pitago va huéng din HS tim toi
cach chimg minh théng qua hoat ddng so sanh dién
tich céc hinh sau: hinh vudng, hinh binh hanh va hinh
chit nhat (xem Hinh 1).

Vidu 2 (Khai ni€ém dao ham). Pao ham la khai
niém va y tudng rét quan trong cua toan hoc. Tuy
nhién, né 1a mét khai niém twong dbi triru tuong,
nhidu HS khéng hidu dugc ban chit ciing nhu y
nghia hinh hoc ctia khai niém nay. Do vy, GV cé thé
str dung phdn mém GeoGebra dé gitip HS kham pha
y nghia hinh hoc ctia né va tim hidu céc quy tic tinh
dao ham thong qua cac hoat dong tuong tac:

- V& db thi ctia ham s6 y =f(x). Dung diém A(x
Y,) thude dd thi ham sb.

- Tmh dao ham ciia ham s f(x) tai dLem X, va
tinh hé sé goc tlep tuyen cua dd thi ham sb f(x) ta1
diém X,- Di chuyén diém 4 nim trén db thi ham sb,
SO sanh hai gia tri trén va duara gla thuyet thir nhat

- Dung diém M(x,; F(‘( )). Dé lai du vét cua
diém M khi diém 4 di chuyén.

- Dy doan vé dang ham sé c6 db thi 1a quy dao
cua diém M. So sanh v6i ham s6 f(x) va dua ra gia
thuyét thtr hai (:xem Hinh 2).

/

Hinh2: ¥ nghia hinh hoc ciia dao ham
ham 56 y = sinx

GV ciing c6 thé td chirc hoat ddng cho HS kham'
phé céc quy tic tinh dao ham bing cdch dua ra céc
cau hoi nhu: Hé 58 tir do ciia ham s6 c6 anh huong
gi dén két qua tinh dao ham ciia ham sé khéng? GV
thiét ké tinh hung mo ta dd thi ciia ham sb c6 dang
f(x) ax® +bx?+cx +d, cic nghxem {R,R,, R },céc
diém cuec tri {E,. E } diém udn I dao ham fva .
Thay dbi cac tham sb 1a céc hé sb a, b, ¢, d ciia ham
sb f(x) béng céch sir dung thanh trugt. T céc hoat
dong niy, HS c6 thé tim hiéu thém vé& cac phép bién
dbi d@d thi tuong (ng v6i su thay ddi cac tham sb,
phét hi¢n dugc cée tinh chit nhu “tham sb d khong
anh huong gi dén két qua tinh dao ham ciia ham s6”,
“ham sd f(x) ¢6 cuc tri khi phuong trinh £ =0 cé
nghiém”,... Tir &5 gitip HS hidu r6 hon vé& céc phép
bién d6i dai sé cta ham s, truc quan hoéa céc dic
trung ciia timg loai ham sb va néng cao ki nang vé& db
thi ham sb va tinh dao ham ciia ham s (xem Hinh 3).

o :

a=1 c=-2

b=-1.5 d=2

3. 3
Y)Y 40% texed

2 3
)= -1 A0 2002

Hinh 3: Dao ham, nghiém va cdc diém cuc tri
ciia ham s6
Vi du 3 (Khidi niém tich phin). Tiép cén khai
niém tich phén xac dinh thong qua giét han tbng
dién tich c4c hinh chir nh4t gidi han trén va gidi han
dudi gitp HS hidu dugc tmg dung ctia khéi niém nay
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Hinh 4: Khdi niém tich phdn xdc dinh

trong viéc tinh dién tich hinh phing va thé tich hinh
khéi trong khong gian. GV c6 thé sir dung phan mém
GeoGebra thiét ké cac hoat dong sau gitip HS hiéu
dugc ban chit cia khai niém nay:

- V& d6 thi cta ham s6 f(x) = ax® + bx? + cx + d
v6i céc tham sb a, b, ¢, d.

- Dung hai diém 4 va B nim trén truc hoanh cua
hé truc toa d6. Hoanh dd cia cac didm nay tuwong Ung
la cin trén va cin dudi cta tich phan x4c dinh.

- Tinh tng dién tich céc hinh chir nhat gi6i han
trén va tng dién tich cac hinh chif nhat gidi han dudi.

- Sir dung thanh trugt n thay ddi sb 1an chia doan
thing 4B thanh céc hinh chir nhat gigi han phia trén
va phia dudi.

- Nhan xét vé gid tri t6ng trén, tong dudi va sai
khdc khi ting sb 1an chia cc hinh chit nhat.

- Du doan vé céc gia tri 16ng trén, t6ng dudi, sai
khéc va tich phdn khi sb 14n chia cc hinh chit nhat
(tirc 1a gid tri n) tang v han lan.

- Nhén xét vé mdi lién hé gitta gia tri tich phdn
va phén dién tich hinh thang cong gi&i han bi db thi
ham s6 f(x) v&i truc hoanh va cac dudng thing di qua
hai diém 4, B vudng géc véi truc hoanh khi n — +oo
(xem Hinh 4).

- Thay ddi gia tri cac tham sb a, b, ¢, d ciia ham
s f(x) va di chuyén cac diém 4, B trén truc hoanh va
kiém dinh lai nhiing nhén xét & trén.

Nhu vay, HS c6 thé thay dbi ham s f(x) dé tim
dién tich cua hinh thang cong trudc khi GV dua ra
khéi niém tich phan x4c dinh. Hon nita, GV ¢6 thé
huéng dan HS tim phuong trinh biéu dién ham dién
tich trén va kiém tra du doan bang thanh nhap lénh
cia phdn mém GeoGebra. Tuong tu dbi vdi khai
niém dao ham, bang cach sir dung cac loai ham s6

khac nhau, HS c6 thé tu phat hién ra cic quy tic xac
dinh nguyén ham ctia céc loai ham sé dé.

3. Két qua nghién ciru

Qua thuc nghiém su pham tai mét sé truong
trung hoc & Thu d6 Viéng Chan nuic CHDCND Lao,
chiing t6i nhén thiy ring véi su hd trg cia phan mém
“toan hoc ddng” GeoGebra, HS cam thay hing thu
hon trong tiét hoc Toén, cdc hoat dong cua GV da
kich thich dugc su td mo, ham hoc hoi va kham pha
tri thirc todn hoc ciia cac em. Két qua nghién ctru cho
thdy 41% s6 HS c6 thé thanh 14p dugc cac gia thuyét
toan hoc, 28% s6 HS c6 thé tim toi phuong phép giai
va chimg minh nhitng gia thuyét d6, 90% s HS hiéu
15 vé céc phép bién ddi dd thi (phép tinh tién, phép
dbi ximg, phép quay va phép co giin), 76% sb6 HS
d3 hidu dugc y nghia va mg dung cua cac khai niém
dao ham va tich phan x4c dinh. Qua phong vén, nhiéu
HS cho ring phin mém toan hoc da gitp mo ta truc
quan nhitng qua trinh bién d8i, khai niém, tinh chét
toan hoc twong ddi triru tuong nhu: su bién thién, su
phu thudc, quy tich diém, dai luong vo cung 16n, dai
lugng v6 cling bé, gi6i han cia diy s va ham sb, vo
cung 1én.

Tai liéu tham khio:

1. Cuban, L., Kirkpatrick, H., & Peck, C.
(2001). High access and low use of technologies
in high school classrooms: Explaining the apparent
paradox. American Educational Research Journal,
38(4), 813-834.

2. Hohenwarter, M., & Levicza, Z. (2007).
Mathematics teacher development with ICT: towards

(Xem tie”'p trang 93)

TAP CHi THIET BI GIAO DUC - SG BAC BIET - 4/2015 = §3

-



