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ABSTRACT

Teaching theorems is one of the important tasks of the teachers
ofmathematics. A problem which is under concerns of many teachers to
conduct reseach is how to teach theorems of mathematics actively. Discovery
teaching method has been studied by educators around the world and in
Vietham. Recently, several authors have proposed models for teaching
theorems by discovery method and teachers can apply these models in
teaching effectively. This paper introduces a model for teaching theorems by
discovery method with the support of GeoGebra software. This model shows
the main steps that teachers can apply in discovery teaching.

TOM TAT

Day hoc dinh ly la mét trong nhitng nhiém vu quan trong cua giao vién (GV)
trong day hoc mon Todn. Lam thé nao dé day hoc dinh ly toan hoc mét cach
tich cye la van dé dwoce nhiéu GV quan tam nghién ciru. Day hoc kham phd
(DHKP) dd duwoc nhiéu nha gido duc trén thé gidi va trong mede nghién ciru.
Hién nay, dd c¢6 mét sé tac gia dé xudt ciac mé hinh DHKP dinh Iy va GV ¢6
thé sit dung cdc mé hinh nay trong day hoc mét cach hiéu qud. Bai bdo nay
giGi thiéu mot mé hinh DHKP dinh Iy voi su hé tro ciia phdn mém GeoGebra.
M6 hinh nay chi ra céc buéc chinh ma GV cé thé dp dung dé DHKP dinh Iy.

1 PAT VAN PE

Phuong phap day hoc kham pha (DHKP) duoc

tin lam thay d6i hang loat cac hoat dong trong doi
song xa hdi... trong do cé gido dyc. Hién tai, viéc
Umg dung cong ngh¢ thong tin trong day hoc no6i

nhiéu nha khoa hoc gido duc trén thé gii quan
tim nghién ctu, trong do phai ké dén Jonh
Dewey, Jean Piaget, Lev Vygotsky va Jerome
Bruner [2]. Bruner dugc xem la ngudi dau tién
dua ra phuong phap DHKP. Bruner cho ring viéc
hoc tap phai la mét qua trinh tich cuc trong d6 HS
kién tao y twong méi hay khai niém méi trén co
s& von kién thitc da c6 ciia ho. Hién tai c6 nhiéu
mo hinh dé t6 chite DHKP nhu: M6 hinh DHKP
dinh 1y c6 khau néu gia thuyét; mo hinh DHKP
vGi moi quan hé giita cai riéng va cai chung; mo
hinh DHKP vé&i phép tuong tu;...

Su phét trién manh m& cua cong nghé thong
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chung va day toan noi riéng khong con la van dé
moi dbi v0i cac nudc trén thé gioi. Khi st dung
cac phan mém day hoc ta c6 thé khai thac nhiing
diém manh cua cong nghé thong tin dé Ung dung
vao day hoc mot cach hiéu qua. Phan mém toan
hoc dong GeoGebra 1a mot trong nhimg phan
mém dugc thiét ké dé hd tro day hoc mén Toén tir
Tiéu hoc dén Pai hoc.

Vi véy, trong ndi dung bai bao nay ching toi
gidi thi€u mot s6 mo hinh DHKP va viéc sir dung
phén mém GeoGebra hd trg DHKP dinh ly trong
day hoc mon Toan.
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2 SUDUNG PHAN MEM GEOGEBRA HO
TRQ' DAY HQC KHAM PHA PINH LY

2.1 Phwong phap day hoc kham pha
2.1.1 Khdai niém day hoc kham pha

Theo [2] khai niém day hoc khdm pha duoc
trinh bay nhu sau:

“l1) DHKP la m¢t phwong phap day hoc
khuyén khich HS dwa ra cdu héi va tw tim ra cdu
tra 1o, hay rit ra nhitng nguyén tdc tir nhitng vi
du hay kinh nghiém thyc tién.

2) DHKP c6 thé dinh nghia nhw mdt tinh
huéng hoc tdp trong dé néi dung chinh can dwoc
hoc khong dwoc gioi thiéu truéc ma phai tw kham
pha boi HS, lam cho HS la nguoi tham gia tich
cuc vao qud trinh hoc”.

Theo mét s nha nghién ctu, trong DHKP
ngudi hoc can c6 mot s6 k¥ nang nhan thic nhu:
quan sat, phan loai, phan tich, so sanh, tién doan,
mo ta, khai quat hoa, luén ra, hinh thanh gia
thuyet, thiet ke thi nghi€m, phan tich du li€u,...
2.1.2 Mé hinh day hoc khdm phd véi méi quan

hé gitta cadi riéng va cadi chung

Téc gia Nguyén Pha Loc [2] da xdy dung mo
hinh DHKP véi moi quan h¢ giira cai riéng va cai
chung (Hinh 1).

Mo hinh DHKP v6i mdi quan hé giira cai riéng
va cai chung gom cac yéu to:

— Quan sat: Cho HS quan sat hay khao sat
mot hay nhiéu truong hop riéng.
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— Phan tich: Huéng dan HS phan tich v&i cac
cau hdi sau: hdy tim cac mdi lién hé giira...?
Chung c6 dic diém gi giéng nhau?...

— Khéi quat héa: Huéng dan HS khai quat
hoa bang cac cau hoi sau: cic em hdy dua ra két
ludn c6 tinh téng quat (nhitng tién doan) vé...? cac
em hay thir dua ra mét du doan vé..2

— Kiém chimg va 4p dung: Huéng dan HS
kiém chung: chap nhan hay bac bo diéu du doan
trén. Néu chép nhan thi lam 16 quan hé cai chung
da dat dugc va cai xudt phat va dé xuit cac bai
toan moi, dua ra nhitng ap dung.

Quan sat

¥

Phan tich

v

Khai quat hoa

v

Kiém chimg va ap dung

Hinh 1

2.1.3 M6 hinh day hoc kham pha dinh Iy bang
con dwong tim kiem
Tac gia Nguyén Phu Loc [3]’dé ra m6 hinh
DH dinh 1y toan hoc voi mot van dé tim kiém
(Bang 1).

Bang 1: M6 hinh DHKP dinh Iy bing con dwong tim kiém

Hoat dong ciia GV (a)

Hoat dong ciia HS (b)

la. Goi dong co hoc tap cho HS.

2a. Néu ra van d& (bai toan)

3a. Yéu cau HS phan tich d& bai.

4a. Yéu cau HS tim hudng giai quyét c6 thé co.

5a. Yéu cAu HS xem xét va danh gia cac hudng giai.

6a. Yéu cau HS thuc hién 10i gidi theo huéng gidi thich
hop nhét.

7a. Thé ché hoa: GV cho biét diéu vira phat hién 1a mot
dinh 1y can hoc. Yéu cdu HS phat biéu dinh 1y.

8a. Chinh xac héa dinh 1y va chi ra cong dung, tim quan
trong cua dinh 1y.

1b.
2b.
3b.
4b.
5b.

6b.

7b.

8b.

Hanh dong theoryéu‘cafl‘u cua GV.

Nhan ra dugc van de can giai quyét. .

Chi rarduqc dau 1a diéu da cho, dau 1a diéu phai tim.
Dé xuat cac hudng gidi.

Phan tich cac hudng giai.

Thuc hién 101 giai

HS phat biéu dinh ly

Nhan biét dugc tim quan trong cua dinh ly.
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2.2 Sir dung phin mém GeoGebra hd tro day
hoc kham pha dinh ly

2.2.1 Van dé vmg dung cong nghé théng tin trong
day hoc mon Toan

Hién nay, trén thé gidi co hai quan diém chu
yéu vé tiép can cong ngh¢ thong tin trong day hoc
moén Toan & truong pho thong: Tlep can cong
ngh¢ thong tin chu yéu qua may tinh cam tay va
tiép can cong ngh¢ thong tin cha yéu qua may vi
tinh. O quan diém tiép cén cong nghé thong tin
qua may vi tinh, GV va HS tryc tiép ung dung
cong nghé thong tin vao day - hoc. Céc tinh
hudng su pham cung v&i cac phan mém day hoc
s€ tao ra moéi truong hoc tap hiéu qua cho HS va
phat huy dugc su sang tao trong day hoc Toan
hoc. Hay ndi theo mot cach khac, néu trong tam
cua vi¢c day hoc 1a tao ra duoc cac tinh huéng su
pham, thi cong ngh¢ thong tin déc bit 1a cac phan
mém day hoc dong mét vai tro quan trong trong
viéc xay dung cac tinh hudng ay.

Theo [1], san phim ctia méi truong hoc tap voi
su hd tro clia cong nghé thong tin 1a nhitng HS c6
nang lyc tu duy sang tao toan hoc, c6 nang luc
giai quyét cac van dé va nang luc ty hoc mot cach
sang tao. Nhu vay, viéc td chirc day - hoc véi su
hd trg cia méy tinh dién tir va cdc phan mém toan
hoc nhdm xay dyng mdt moi trudong day - hoc vdi
3 dac tinh co ban sau:

— Tao ra mdt moi truong hoc tdp hoan toan
mdi ma trong moi truong nay tinh chu dong, sang
tao cua HS duogc phat trién tot nhat. Nguoi hoc ¢
diéu kién phat huy kha ning phan tich, suy doan
va xur ly thong tin mét cach cé hi¢u qua.

— Cung cap mdt mdi trudng cho phép da
dang hoa méi quan hé tuwong tac hai chiéu giira
thay va tro.

— Tao ra mét mdi truong day va hoc linh
hoat, c¢6 tinh mo.

2.2.2 Gidi thiéu phan mém toin hoc ddéng
GeoGebra

GeoGebra 1a phﬁn mém toan hoc dong duoc
thiét ké cho viéc day va hoc toan hoc tur Tiéu hoc
dén Pai hoc. Phan mém 1a su két hop gitta moi
truong hinh hoc dong, thao tac tinh toan véi cac
biéu thirc dai sb, giai tich va bang tinh dién tir
trong mit phing toa do. Do d6, nd cho phép thu
hep khoang cach gilta cac linh vuc toan hoc cua
hinh hoc, dai s, giai tich va tham chi ca tinh toan.
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Mot mat, GGb ¢o thé duoc st dung dé nhan
dang khai ni¢m toan hoc cling nhu dé tao ra cac
tai lidu giang day. Mit khac, GeoGebra c6 tiém
ning dé thuc day hoc tap tich cuc va liy HS
lam trung tdm bang cach cho phép thuc hién
cac thyc nghiém toan hoc, kham pha twong tac,
cling nhu kham pha hoc tap. Tac gia phan mém
la Markus Hohenwarter, giang vién truong
Pai hoc Salzburg, Cong hoa Ao. Phin mém
GeoGebra duoc khdi tao nam 2001 va lién tuc
dugc phat trién.

2.2.3 Sir dung phan mém GeoGebra hé tro day
hoc kham pha dinh ly

Van dung m6 hinh DHKP véi mbi quan hé
gilrta cai riéng va cai chung va mé hinh DHKP
dinh 1y toan hoc voi mot van dé tim kiém, chung
t6i dé xuat mo hinh DHKP dinh 1y véi su hd trg
cuia GeoGebra (xem Hinh 2).

Goi dong co

v

DPua ra vi du (bai toan)

v

Quan sat

v

Giai quyét bai toan
Thé ché héa
v

Clng ¢ va van dung

Hinh 2

M6 hinh DHKP dinh 1y v6i sy hd trg cua
GeoGebra (Hinh 2) gdm céc yéu t6 sau:

— Goi dong co: Goi 1én sy quan tdm, to mo,
dong vién va thu hut nguoi hoc. Thiét lap muc
dich day hoc, goi lai kién thirc cii lién quan dén
ndi dung day hoc.

— Pua ra vi du (bai toan): GV st dung
GeoGebra thiét ké cac vi du hodc vi du va phan vi
du. Cac vi du hodc vi du va phan vi du phai dugc
thiét ké voi dang dong, truc quan.

Quan sat: HS quan sat cac vi du hodc vi du
va phan vi du va thyc hién cac hanh dong sau:
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+ Quan sat, do dac, thir nghiém trén cac vi
du hodc vi du va phan vi du.

+ Phan tich, so sanh, phan loai, tim toi,
tim kiém va dua ra cidc dy doan vé hudng giai
quyét bai toan.

— Giai quyét bai toan: HS xem xét va danh
gia cac hudng giai. Sau d6 tién hanh giai bai toan
theo huong hop 1y nhat.

— Thé ché hoa: GV cho biét diéu vira phat
hién 1a mét dinh 1y can hoc. Yéu cau HS phat bicu
dinh ly. GV chinh xac héa dinh 1y va chi ra cong
dung, tam quan trong cta dinh 1y.

— Cung cb va van dung: GV cho cac bai tp
cung co va van dung dinh ly.

Vi du: Day hoc phuong trinh tham s6 cua
duong thang.

Buére 1: Goi dong co

— Hay néu lai mot phuong trinh dudng thang
em da tung dugc hoc?

— Hay néu dinh nghia vecto chi phuong cua
duong thang?

— Hay néu diéu kién xéc dinh mot dudng
thang?

— Tir diéu kién xac dinh mot duong thang,
chung ta s& biét duoc phuong trinh tham sb cua
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duong thing d6. Phuong trinh d6 ¢6 dang nhu thé
nao? Hom nay chung ta s€ tim hi€u né.

_ — Cho HS xem hinh anh cac con duong, cay
cau c6 dang duong thang.
Buée 2: Pua ra vi du (bai toan)

Trong mit phing Oxy cho dudng thing A di
qua diém M,(x,;y,) va nhin U= (u,;u,) lam
vecto chi phuong duoc thiét ké bang GeoGebra.

— Trén man hién hién toa d0 vecto u va
MM .

— Mot diém M di chuyén sao cho M €A thi
M,M cing phuong u (Hinh 3) hogc M ¢A thi

M M khong cung phuong u (Hinh 4).
Cho diém M di chuyén dé HS quan sat va dat
cau hoi: Tim diéu kién can va da dé M(x;y)eA?
Buwée 3: Quan sat

— HS quan sat hinh, két qua do dac roi tién
hanh phan tich, so sanh.

— HS tim ra dwoc cach giai quyét bai toan:
Diéu kién can va da dé¢ MeA 1a MM va u
cung phuong.

Mo = (2,1) . U
M
M = (3.53,2.53)
-
i=(1,1)

e

I‘[()I‘[ = (1.53. 1.53)

!

My = (2,1) ,

M = (0.89,1.3)

i = (1,1) M
e ‘
MyM = ('—'1.11,0.3)
M,
1]
3 2 1 /x 2 3
-1,

Hinh 3
Budc 4: Giai quyét bai toan

Diéu kién can va du dé M(x;y)eA la MM

va u cung phuong S MM =tu
xX=x,+1tu,

< (D
y=y,t tu2

Budre 5: Thé ché hoa

Hinh 4

— Hé (1) dugc goi 1a phuong trinh tham s
ctia duong thiang A, trong d6 13 tham sb.

— GV yéu cau HS phat biéu phuong trinh
tham so cua duong thang. GV chinh stta va chinh
xac hoa.

Buée 6: Ciing cb va van dung

1. Hay tim mot diém c6 toa d6 xéac dinh va mot
vecto chi phuong ctia cac duong thang sau:
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x=3+t x=t
2 {y:2+2t; ®) {y:—2—2t;
2. Hay viét phuong trinh tham sb cia dudng
thang d trong cac trudng hop sau:
a) d di qua diém A(2;3) va co6 vecto chi
phuong u = (1;-2);
b) d di qua hai diém A(2;3) va B(-1;4);
3 THUC NGHIEM SU PHAM
3.1 Muc dich thuc nghiém

Thyc nghiém dugc tién hanh nhim muc dich
kiém nghiém tinh hiéu qua, kha thi cta viéc st
dung phén mém GeoGebra hd trg day hoc kham
pha dinh 1y trong day hoc mén Toan.

Béang 2: Gido an thuc nghiém sw pham
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3.2 Noi dung va phuwong phap thwe nghiém

Thuc nghiém dugc tién hanh trong thang 2
nam 2013, cho khéi 10, tai Truong trung hoc phé
thong Nguyén Hué, huyén Chau Thanh, tinh
Bén Tre. L6p thuc nghiém 13 16p 10A2 (s sb: 43);
GV day 16p thuc nghiém: Thdy Phan Trong Hai
thue hién.

Thyc nghi€ém duoc tién hanh trong 1 tiét.
Chung t6i dd bién soan dé day 1 tiét theo chuong
trinh chinh khoéa qua ndi dung day hoc bai phuong
trinh duong thing (day ndi dung phuong trinh
tham sb cua duong théng). Tai liéu thuc nghiém
dugc trinh bay duéi dang gido an (Bang 2), phiéu
hoc tap (Bang 3) trong cac gio day thuc nghiém
dugc chuén bi sdn cho 16p thuc nghiém.

Hoat dong ciia GV (a)

Hoat dong cia HS (b)

la. Ggi dong co

- Hay néu lai mot phuong trinh dudng thang em da timg
duoc hoc.

- Hay néu dinh nghia vecto chi phuong cua duong
thang.

- Hay néu diéu kién xac dinh mot duong thing.

- Tir diéu kién xac dinh mot dudng thing, ching ta s&
biét dugc phuong trinh tham s§ cua dudng thing do.
Phuong trinh d6 c6 dang nhu thé nao? Hom nay ching ta s&
tim hiéu no.

- Cho HS xem hinh anh cac con dudng, cdy cu c6 dang
dudng thing.

1b. Thyc hién theo huéng dan ciia GV

- Puong thing y =ax+b

- Pinh nghia vecto chi phurong cua duong thing.

- Mot duong théng hoan toan duge xac dinh néu
biét mot diém va mot vecto chi phuong cua duong
thing do.

- Lién twdng dén nhitng dudng thing.

2a. Pua ra vi du (bai toan) (phat phiéu hoc tap (Bang 3))
Trong mit phing Oxy cho duong thing A di qua diém

M (x,;y,) vanhan u=(u,;u,) lam vecto chi phuong.

2b. Theo doi

3a. Quan sat )
Hay tré 101 cdu 1 trong phi€u hoc tap.

3b. Thuc hién theo yéu clu cta GV.

4a. Giai quyét bai toan )
Hay tré 101 cdu 2 trong phi€u hoc tap.

4b. Thyc hién theo yéu clu ctua GV.

5a. Thé ché hoa

- Hé (1) dugc goi la phuong trinh tham sb cua dudng
thang A, trong d6 ¢ 14 tham sd.

- Phat biéu phuong trinh tham s6 ctia duong thang.

- Chinh stra va chinh xéac hoa.

- Khi cho # mot gia tri cu thé thi ta x4c dinh duoc mot
diém trén duong thang A .

5b. Thuc hién theo yéu clu cua GV.

6a. Cung cb va van dung )
Hay giai cac cau 3, 4, 5 trong phiéu hoc tap.

6b. Tré 11 vao phiéu hoc tap.
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Bang 3: Phiéu hoc tdp thuc nghiém sw pham
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Cau 1. Hay cho biét diéu kién can va da dé M(x;y)eA.

Cau 2. Hay str dung cdc kién thire da biét dé biéu dién toa d¢ ciia diém M (x;y) theo toa do cla diém M, (x,;Y,)

va toa do cua vecto u khi M e A .

Céu 3. Hay tim toa do ctia mot diém va mot vecto chi phwong cua duong thing d : {

x=3+t¢
y=2+42t

Cau 4. Hay viét phuong trinh tham sé cua duong thing d di qua diém A(2;3) va c6 vecto chi phuong

u=(1;-2).

Céu 5. Hay viét phuong trinh tham s6 ciia duong thing di qua hai diém A(2;3) va B(-~1;4).

3.3 Phan tich két qua thwe nghiém

Trong qua trinh day thuc nghiém chung t6i da
tién hanh danh gia kha niang kham pha kién thic
ctia timg HS 16p thuc nghiém théng qua phiéu hoc
tap. Két qua thong ké kha nang kham pha cia HS
duoc trinh bay trong Bang 4.

Bang 4: Théng ké khi niing kham pha kién thirc

cua HS
Ciu Két qua tra 1oi

Piing  Ti 18 (%) Sai Ti Ié (%)
1 43 100 0 0,00
2 43 100 0 0,00
3 43 100 0 0,00
4 43 100 0 0,00
5 40 93,02 3 6,98

Bang 4 thé hién kha ning kham pha kién thic
ciia HS trong day hoc phuong trinh tham sb cua
duong thing. Qua quan sat két qua tra 10i cac cau
trong phiéu hoc tap cho thiy tat ca HS déu dé
dang tra 101 duoc cac cau hoi dé ra trong phiéu
hoc tap.

Qua trinh thyc nghiém cung véi cac két qua rat
ra cho théy: Muc dich thyc nghiém da dugc hoan
thanh, tinh kha thi va hiéu qua cia viéc s dung
phin mém GeoGebra hd tro DHKP dinh 1y da
duoc khéng dinh. Thuyc hién m6é hinh DHKP dinh
1y v6i sy hd tro ciia phin mém GeoGebra khong
nhitng giup HS kham pha duoc kién thirc méi ma
gilp cac em phat trién tu suy sang tao, ngin ngira
nhing sai lam trong hoc tap mén Toan.
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4 KET LUAN

Phuong phap DHKP ngay cang dugc sir dung
rong rdi trong day hoc mon Toan. Néu GV biét
cach sir dung t6t cac mo hinh DHKP trong day
hoc s& mang lai nhiéu hiéu qua tich cuc. Ngay
nay, su phat trién manh mé cta cong nghé thong
tin va sy ra doi cua cac phén mém day hoc mén
toan, dac biét la phén mém toan hoc dong
GeoGebra. Néu GV sir dung linh hoat phdn mém
toan hoc dong GeoGebra hd trg DHKP trong day
hoc s& gitp HS d& dang kham pha duoc kién thirc,
tir d6 gop phan d6i méi phuong phap day hoc &
truong phd thong. Tir vi du trén va két qua thuc
nghiém da thé hién tinh kha thi, hiéu qua cua viéc
stt dung phan mém GeoGebra hd trg DHKP dinh
1y trong day hoc mon Toan.
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