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Abstract: This study focuses on evaluating and improving the teaching methods of the concept of limits
in functions by integrating GeoGebra into secondary education. Through an analysis of current teaching
methods surveyed, the author proposes (1) applying GeoGebra to visualize this area of knowledge, (2)
developing experiential learning activities for students, and (3) using GeoGebra as a tool allowing
students to self-assess their knowledge and skills. The research emphasizes enhancing mathematical
proficiency and stimulating critical thinking in students.
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1. Pit vin dé

Trong gido duc hi¢n dai, viéc trang bi kj nang
va kién thirc vé gi6i han ham sé (GHHS) 1a hét sirc
thiét yéu cho hoc sinh (HS). GHHS 14 nén tang cho
nhitng khai niém toan hoc cao cap nhu tich phan va
dao ham, nhung n6 khong hé dé dang déi véi HS
phé thong do tinh chit triru twong va phuc tap. Didu
nay doi hoi mot nén tang kién thirc viing chéc va kha
nang tu duy ly luan cao [8].

Thuc té di cho thiy rang thach thirc 16n nhat ma
giéo vién (GV) va hoc sinh phai d6i mat 1a lam sao
dé hiéu va ap dung cac khal niém tru’u tugng nay
vao viéc g1a1 quyét cac Van dé thyc té, trong d6 c6
GHHS. Bé dap tng nhu cau nay, viéc tich hop cong
nghé vao qua trinh giao duc, cu thé 1a viéc sur dung
phé”ln mém GeoGebra, dd md ra mot hudéng di méi.
Phan mém nay gitip HS c6 thé truc quan hoa cac khai
niém toan hoc mot cach sinh dong va hép dan, qua do
gitip HS d& dang tiép can va twong tac véi kién thirc,
tir 46 nang cao kha ning hiéu biét va ing dung toan
hoc vao thuc tién.

Viée ap dung cong nghé vao giao duc khong chi
gitip HS hiéu va ap dung GHHS mét cach hiéu qua
ma con phat trién cac nang luc toan hoc khac, quan
trong cho tuong lai hoc van va nghé nghiép cua ho.
Trong bai viét nay, ching t6i tap trung nghién ctru
viéc sir dung phan mém GeoGebra dé day va hoc
GHHS ¢ Tién Giang, gidi thiéu cac phuong phap va
vi du minh hoa nham cai thién k¥ nang toan hoc, hi¢u
qua giang day.

Bai viét duoc chia thanh ba phan chinh: phan dau
tién gidi thiéu vé GeoGebra va vai tro ciia nd trong
viéc nang cao nang luc toan hoc; ph?m thir hai kham

pha 1y thuyét va ung dung cua GeoGebra trong viéc
giang day GHHS, bao gom ca cac g1a1 phéap Va minh
hoa cu thé; va phan cudi cung 1a két luan vé nhiing
phat hién va dong gdp cua nghién ctru.
2. N§i dung nghién ciru
2.1.Thue trang siv dung phin mém GeoGebra tgi
trwong phé théng

Sau khi khao sat y kién tir 40 GV tai mudi mot
truong THPT & Tién Giang chung t6i da thu thap
thong tin vé viéc st dung GeoGebra trong day hoc
GHHS thong qua nam cau hoi sdu rong. Diu tién
chung t6i tim hiéu vé& mirc do thong thao cia GV vé
GeoGebra va viéc ho 4p dung phin mém nay trong bai
giang ciia minh thé nao (thé hién trong Bang 1). Dua
trén phan hoi tir nhitng GV da sir dung GeoGebra,
ching t6i tiép tuc khao sat thai do cua ho vdi viéc
dua phan mém vao bai giang vé GHHS, va da nhan
duogc su tng ho ndng nhiét (thé hién trong Bang 2).
Bén canh d6, chiing t6i cling diéu tra vé cac loi ich
ma GeoGebra dem lai khi dugc &ap dung trong day
hoc (thé hién trong Bang 3) va cac thach thire ma GV
gip phai khi sir dung phin mém nay (thé hién trong
Béng 4). Cudi cung, ching toi khao sat vé kha ning
GV vuot qua kho khan khi dung GeoGebra trong bai
giang (thé hién trong Bang 5). Qua qua trinh phan
tich, chung t6i nhan ra da s6 GV déu c6 cai nhin tich
cuc vi¢c tich hop GeoGebra vao chuong trinh day
hoc va danh gia cao nhiing lgi ich ma né mang lai.
Du c6 mdt sb thach thire trong qua trinh ing dung,
hau hét GV déu danh gia cao cac giai phap khic phuc
duogc dé xuét. Tir nhitng thong tin trén chung toi nhan
théy su ung hd manh mé tr phia GV véi viéc su dung
GeoGebra trong giang day, diéu nay gop phin ning
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cao hiéu qua day hoc va mo ra hudéng tiép can moi

cho viéc gido duc, qua d6 chung toi co thé d& xuat

cac bién phap hd trg tot hon cho GV trong ap dung

cong nghé nay vao thuc tién giang day.

Bang 2.1. S6 luong quy thay cé biét va sir dung
phdn mém GeoGebra.

Tién hanh phan tich thyc

trang dua trén ¥ kién ciia

28 GV biet, sir dung

GeoGebra.

D3 biét va da st dung | 28

D3 biét nhung chwa |9
ting st dung

w

Chua timg nghe dén

Bang 2.2. Y kién quy thay c¢é vé mang GeoGebra
vao day hoc gioi han ham so.

Hoan toan dong y 15 53,57% Dasb GV dong y

_ mang GeoGebra vao
Dong y 8 28,57% day day hoc GHHS
Phan van 5 17,86% trén 16p.

Bdng 2.3. Loi ich khi sir dung phan mém GeoGebra.

Tryc quan kién thic vé 16/28 | 57,14% | Pasé GV dong y
GHHS v6i nhitng loi ich
T?o su trong tac tich cuc 13/28 |46,43% | GeoGebra mang
clia HS lai khi day hoc
Téng cuong kha nang thue | 12/28 | 42,86% GHHS 14 cung
hanh, van dung kién thirc P .
véo thue t& cap vi du minh
Phit trién cac nang lyc toan | 11/28 | 39,29% | hoa gitip HS trye
hoc cho HS quan khai ni¢m,
Cung cép mot s6 vi du minh | 21/28 | 75% HS ¢6 co hoi
hoa thyc hanh van
HS thdy mdi lién hé gitra 19/28 | 67,86% | dung vao bai tap
khai niém va hinh anh thyc té, gop phan
T?o ra m(")i' Em‘ong tugng tac | 17/28 |60,71% | phat trién ning
gﬁ;ihgirélr%lhlcm va kham pha luc toan hoc cta
= - HS.
HOo trg HS xay dung mo 11/28 |39,29%
hinh, phan tich

Bang 2.4. Kho khan gap phai khi sie dung phan
mém GeoGebra.

Eo sci1 yatchatcon |12/28 |42,85% |Phan lén GV

an ché 5 5 khi

d ; gap kho khan

hwgn \Cfong viee hop GeoGebra

cua vP

Tich hop GeoGebra | 22/28 | 78,57% | Va© giang day,

vao giang day ‘ giai quyet sy

bY.éu cau su chudn | 16/28 |57,14% |c0 khi st dung
1, sang tao GeoGebra, HS

Kho khén tropg 20/28 |71,43% |khong tham gia

viéc giai quyét :

v ¢ ky thuat va tich cuc trong

%r Cf()} klﬁl st dung gio hoc, lam
eoGebra dung GeoGebra

gﬁlmét thoi gian | 17/28 [60,71% |tim ra két qua .
¢ lam quen

HS khong tham 15/28 |53,57%

gia, khong thich

nghi

HS dé y lai vao Umg| 19/28 167,86%

dung tim ra két qua
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Bang 2.5. Mikc dé khdic phuc khé khan gap
phai khi sir dung phan mém GeoGebra.

Tang cuong d6i | 9/28 |32,14% |Phén lén GV
mdi co sd vat chat dong y voiy
Tham gia hoi nhém | 19/28 |67,86% | kien duara
vé GeoGebra khe“}c pl}uc
Xay dung ké hoach |22/28 | 78,57% | kho khan

bai day c6 tich khi dung

hop san phan mém GeoGebra day
GeoGebra g?c SEP]IS )
Xay dunghé mé | 17/28 |60,71% |dacPetiay
hin}lrll co t%nh khoa tuong Ehlet ke
hoc hoat dong day
Chuin bi chc cau | 1428 | 50% | 1o teh hop
hoi Qan ’dat g({l m?r hoach bai day
Khai thac “Yan ge” 17/28 160,71% twong tng.
mot cach triét dé

Xép thoi gian hop | 12/28 | 42,86%

li cho cac hoat dong

Tao diéu kién cho | 11/28 |39,39%

HS hoat dong

2.2.Gidi phdp phdt trién cdc NLTH cho HS sir dung
phian mém GeoGebra

Gidi phdp 1. Hinh hoc nhir cau noi dé hiéu gici
han: Stt dung GeoGebra, GV co thé sinh dong hoa
khai niém GHHS qua cac hinh anh va do thi, giap HS
khong chi “nhin” ma con “cam nhén” dugc ban chét
ctia gidi han. Céch tiép can nay giup HS dé dang nim
bat va siu sac hiéu duge vé GHHS qua viéc quan sat
tryc tiép va tuong tac.

Gidi phdp 2. Tao dwng trdi nghiém thuc té: Mo
ra canh ctra cho HS 4p dung kién thire vao thuc tién
thong qua cac hoat dong thuc hanh trén GeoGebra.
Khi chinh HS 1a nguoi tao ra va kham pha cac dd thi,
ho tyr minh kham pha va dtic két kién thirc vé GHHS,
tir 46 nang cao kha ning tu duy doc 1ap va giai quyét
van de.

Gidi phdp 3. Méi truong tuwong tic dé tr kiém
tra va tir danh gid: GeoGebra 13 nén tang dé HS ty
kiém tra, danh gia ban than. HS st dung GeoGebra
tu kiém tra, danh gia két qua, qua do phat trién ky
nang tu hoc, ty phan tinh. Méi truong nay khuyén
khich twong tac, hop tac 1am nén tang cho qua trinh
hoc tap hi¢u qua, chét luong.
2.3.Minh hoa tinh huéng day hoc khdi niém GHHS

*Theo ngdn ngit diy sb

* Hoat déng 1: GV yéu ciu HS cho diy sé bat ki
¢6 gidi han 0. Tinh hudng gia dinh: day sé # c6 gioi
han 0 khi n—o0

GV dung hinh hoc givip HS hiéu vé giéi han, khoi
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goi kién thike cii lam nén tang, ndng cao nang lyc tuw
duy, ldp ludn, giao tiép toan hoc trong trinh bay, giai
quyét van dé.n — oo

* Hoat déng 2: GV goi HS biéu dién day s trén
GeoGebra cho HS nhén xét. HS thyuc hién yéu cau.
(Hinh,l ). Két qua mong doi: Khi n—oo thi diy sb #
tién dén gia tri 0.

GV dung hinh hoc gitip HS hiéu vé gi6i han, t&
chutc hoat dong giup HS biéu dién, nhan xét vé GH
day sb khin — oo | tir 46 hiéu rd GH day sb va mo
rong sang GHHS.

* Hoat dong 3: GV yéu cau HS cho mot ham sb
va mot diém x, bat ki.

Tinh huong gia dinh: f(x) =x* +x, 0=
1énh day so6 cua gioi han.

GV dung hinh hoc dé gitp hiéu GH, hudng dan
HS tim GHHS qua GH day sb, qua d6 phat trién ning
luc giai quyét van dé toan hoc, rut ra kién thirc sau
hoat dong hoc.

* Hoat dong 4: GV cho HS quan sat trén
GeoGebra nhan xét v& gia tri cia giéi han f (x) khi
X tién gan dén gia tri x,= L. HS thyc hién yéu cau.

Két qua mong doi: Kh1 x tién gan dén gié tri x,= L.
thi gia tri cua £ (x) tién dén 2.

GV t6 chic hoat dong HS dung GeoGebra diic
két kién thirc vé GHHS, HS quan sat, nhan xét GH
qua ddy s, phat trién ning luc giao tiép, tu duy toan
hoc.

* Hoat déng 5: GV cho HS hoat dong tim gioi
han chl_l.‘l% vxd +3.

HS thyc hién yéu cau. Két qua mong doi
)lci_r.r{ Vvxi+3.=9

Trong hoat dong nay, GV st dung GeoGebra gitip
HS tu hoc va danh gia khi tim GHHS, phat trién k¥
nang str dung cong cu va mo hinh hoa toan hoc.

*Theo ngdn ngit epsilon

* Hoat dgng 1: Tinh hudng gia dinh: GV cho HS
bidu didn ham s§ f(x) = x%.

GV tao hoat dong trai nghiém trén GeoGebra
dé HS kham pha kién thirc vé GHHS, thuc hanh v&
dd thi, qua d6 nang cao nang lyc st dung cong cu,
phuong tién hoc toan.

* Hoat dong 2: GV cho HS quan sat voi x, = 2,
tién hanh 1iy ddy mau hong co6 hinh chiéu vudng goc
trén truc hoanh [2 — §; 2 + 8]\{2}, anh cac diém thudc
duoc hinh [2 = §; 2+ 8]\{2} chiéu vudng goc diy mau
xanh Ién truc tung.

1. Su dung
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GV dung hinh hoc dé giup HS hiéu gi6i han, qua
quan sat sy thay d6i ciia epsilon, phat trién ning luc
tu duy va lép luan toan hoc.

* Hoat dong 3: GV yéu cau HS quan sat khi
khoang cach hai diém a([z — 5;0].[0;2 + 8] » vOi diém
x, cang nho, f (x) tién dén gia tri
nao. HS thuc hanh trén GeoGebra, dua ra nhan xét.
Két qua mong doi: Khi khoang cach giita hai diém
A([2 - 8;0],[0;2+ 8],
v6i diém x,=2 cang nho thi £ (x) tién dén 4.

* Hoat dong 4: GV nhan xét cau tra 101 cua HS,
giai thich sy thay ddi cua gié tri .

GV ding hinh hoc gitip HS hiéu vé giéi han theo
ngoén ngir epsilon, nang cao nang lyc mo hinh hoda
toan hoc, xac dinh, danh gia moé hinh toan hoc trong
mai trudng thyc té.

* Hoat dong 5: GV cho HS tim gidi han ctia ham
sé f(x) = % tal xo = 2. tai x,=2

HS hoat d6ng nhom, nhan xét. Két qua mong doi:

I =4

GV sir dung GeoGebra dé tao méi trudng tuong
tac, gitp HS tu kiém tra, danh gia va phat trién k§
nang toan hoc khi hoc GHHS.

3. Két luan

Bai viét nay kham pha tng dung ciia GeoGebra
trong gido duc toan hoc, tr viéc kich thich hung tha
dén viéc thuc hanh trong 16p hoc, nhan manh vao
truyén dat khai niém GHHS. Pugc minh hoa qua cac
giai phap va vi du giang day thuc té, bai viét chimg
minh GeoGebra cai thién phuong phap gido duc va
hd tro phat trién k¥ ning toan hoc & HS. Két luan dé
cap dén su can thiét cua viéc nghién ctu va tich hop
cong nghé vao gido duc toan dé ddi méi va trang bi
cho HS kha ning ddi mat voi thach thic twong lai,
tir 46 khai thac ti da tiém ning toan hoc ctia minh.
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