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Tém tit

Nghién ciru huong dén viéc thiét ké va thuc nghiém mot tinh huéng day hoc biéu
dién mién nghiém ciia hé bat phwong trinh bdc nhat hai an trén phan mém GeoGebra.
Tinh hudng day hoc cho phép (1) thiee hién Y tuéng vé cdc hoat dong thwc hanh véi
phan mém todan hoc trong Chuwong trinh gido duc phé théng mén Todn 2018; (2) giup
hoc sinh khdc phuc nhitng tré ngai mang tinh ki thudt khi biéu dién mién nghiém cua
hé bdt phirong trinh bdc nhat hai an voi cdc hé so  khong dwege can chinh theo y muon
chu quan cua gido vién, ma dwoc xudt hién tir thao tdc mé hinh hod todan hoc mét tinh
huéng thiee tién; (3) phat trién ndang lec sir dung cong cu, phieong tién hoc todn cho
hoc sinh. Tinh huong dwoc xdy dwng véi ba pha dwa trén tinh ning biéu dién mién
nghiém ciia bdt phwong trinh bdc nhdt hai an qua phan mém GeoGebra. Chiing téi
thwc nghiém trén 81 hoc sinh [6p 10 tai mot truwong Trung hoc phé théng Ning khiéu
thé duc thé thao. Két qua thue nghiém cho thdy tinh hudng day hoc khong chi kha thi
trong thiee tién ma con gép phan tich ciee vao viée phat trién nang lyc sir dung cong
cu, phwong tién hoc todn cho hoc sinh; dong thoi, ching ciing givip nhdn dién nhitng
tré ngai ky thudt cu thé ma gido vién can leu y trong qud trinh trién khai.

Tw khéa: GeoGebra, hoat dong thuc hanh trong phong may tinh, hé bdt phwong
trinh bac nhat hai an, nang lyc sw dung cong cu, phwong tién hoc toan.

Trich dan: Tang, M. D., & Nguyén, T. K. K. (2026). Hoat dong thuc hanh trong phong may
tinh voi phan mém Geogebra: truong hop biéu dién mién nghiém ctia hé bt phuong trinh
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Abstract

This study designs and implements a teaching scenario for representing the
solution region of a system of linear inequalities in two variables using GeoGebra
software. The teaching scenario serves three purposes: (1) to actualize the idea of
hands-on activities with mathematical software in the 2018 General Education
Curriculum of Mathematics; (2) to help students overcome technical difficulties in
representing solution regions of systems of linear inequalities, especially when the
coefficients are not tailored to the teacher's preferences but emerge from mathematical
modeling of real-world situations, and (3) to foster students’ mathematical aids and
tools competency. The scenario consists of three phases, constructed based on
GeoGebra’s features for representing linear inequalities. It was implemented among
81 tenth-grade students at a High School for sports gifted in Ho Chi Minh City. The
experimental results indicate that the teaching scenario is feasible in practice and
contributes positively to the development of students’ mathematical aids and tools
competency. Simultaneously, they help identify specific technical challenges that
teachers should address during implementation.

Keywords: GeoGebra, practical activities in computer laboratory,
mathematical aids and tools competency, system of linear inequalities in two
variables.
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1. Pit van dé
1.1. Hoat dong thuwc hanh toan hoc

Hoat dong thyc hanh toan hoc dugc xem nhu chién luge day hoc trong d6 hoc
sinh twong tac, thao tac truc tiép voi cac phuong tién truc quan dé kham pha, thao tac,
trai nghiém cac y tudng, khai niém todn hoc. Cach tiép can nay nhén manh vao hoat
dong trai nghiém va sy tham gia cua hoc sinh, thuong gém nhiém vu thuc hanh mo
phong trong bdi canh thuc, qua d6 nang cao tinh xac thuc va tin cdy cta cac trai nghiém
hoc tap (Carreira & Baioa, 2018). Tuy nhién, viéc tich hgp cac thao tadc 4o vdi cong
nghé thong tin c¢6 thé 1a mot cach thay thé cho cac thuc hanh truyén thong (Marley &
Carbonneau, 2014).

GeoGebra dugc biét dén nhu mot phan mém toan hoc dong da nén tang hd tro
cho céc hoat dong thuc hanh toan hoc. Gido vién co thé khai thac phﬁn mém nay dé
tao ra cac biéu dién hinh hoc truc quan dong qua thao tic kéo-tha trén man hinh. Do
d6, GeoGebra c6 thé gitp hoc sinh hinh dung va hiéu céc tinh chét - mbi quan h¢ toan
hoc mét cach hiéu qua; thuc day tu duy va cac hiéu biét toan hoc (Zhang & cs., 2023).
Khong nhiing thé, GeoGebra co thé thiic déy thai do tich cuc d6i véi viée hoc toan cua
hoc sinh, khuyén khich hoc sinh di sau vao cac van dé toan hoc (Romero Albaladejo
& Garcia Lopez, 2024), gidm céc lo léng todn hoc va gia tang dong co hoc tap.

1.2. Hoat djng thurc hanh trong phong may tinh véi phin mém toan hoc

Anh hudng ciia cude cach mang cong nghiép 1an thir tu dién ra ngdy cang sau
rong trong tat ca moi linh virc ctia doi song xa hoi. N6 dit ra nhimg thach thic 16n dbi
v6i chét lugng ngudn nhan Iyc, dic biét ddi voi cac qudc gia dang va cham phat trién.
Trong bdi canh do, ngdy 26 thang 12 nim 2018, Bo Gido duc va Pao tao da ban hanh
Thong tu s6 32/2018/TT-BGDDT quy dinh chuong trinh gido duc phd théng méi, sau
day goi ngan gon 1a Chuong trinh 2018. B Gido duc va Pao tao (2018, tr. 3) khang
dinh mot trong cac ddc diém ctia chuong trinh mén toan méi: “Trong qua trinh hoc va
ap dung toan hoc, hoc sinh ludn ¢6 co hoi str dung cac phuong tién cong nghe, thiét bi
day hoc hién dai, déc biét la may tinh dién tir va may tinh cam tay hd trg qué trinh biéu
dién, tim toi, kham pha kién thirc, giai quyet véan dé toan hoc”. Trong Chuong trinh
gido duc pho thong mon Toan nam 2018, diéu nay dugc thé hién qua viéc xuat hién
ctia hoat dong “Thyc hanh trong phong may tinh v&i phan mém toan hoc (néu nha
truong co diéu kién thyc hién)” ¢ cac 16p 6-12. Day 1a mot diém maéi ma nha truong
va gido vién toan can quan tdm dén khi trién khai Chuong trinh 2018. That vay, néu
nhu trude day, phong may tinh chi phuc vu cho viéc day hoc mén Tin hoc, thi nay,
hoat dong day hoc toan ciing c6 thé duge trién khai. Hoat dong nay s& gop phan dic
luc cho viéce hinh thanh va phat trién nang lyc sir dung cong cy, phuong tién hoc toan
— mot trong ndm thanh phan cua ning luc toan hoc duge quy dinh trong Chuong trinh
2018. D & cs. (2020, tr. 29) ciing nhan manh mét trong nhimng dic diém day hoc mén
Toén theo tiép can phat trién nang luc 1a “khuyén khich viéc ing dung, thiét bi day
hoc mén Toan (dic biét 1a img dung cong nghé va thiét bj day hoc hién dai) nham t6i
uu hod viéc phat huy nang lyc ciia nguoi hoc”.

Bai viét nay quan tim dén mot yéu cau thyc hanh trong phong may tinh voi phan
mém toan hoc ¢ 16p 10 duoc dé ra trong Chuong trinh gido duc pho thong mon Toan
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2018: “St dung phén mém dé hd tro viéc hoc céc kién thire dai 67 (B6 Giao duc va
bao tao, 2018, tr. 81). O 16p nay, noi dung dai sé gém c6: Tap hop, Ménh dé Bit
phuong trinh va hé bat phuong trinh béc nhat hai an, Ham sb va dd thi, Pai sb to hop;
va di kem voi chung la cac yéu cau can dat. Trong d6, chiing t6i cht ¥ dén yéu cau can
dat: “Bleu dién dugc mién nghiém cua bat phuong trinh va hé bat phuong trinh béc
nhét hai 4n trén mat phang toa d§” (B6 Gido duc va Pao tao, 2018, tr. 79). Trong mot
s6 truong hop, dic biét 1a khi giai cac bai toan thuc tién (ching han trong linh vyc kinh
té), hé s6 cta (hé) bt phuong trinh bac nhét hai an thuong khong dugc lam tron hay
diéu chinh san. Diéu nay khién hoc sinh, khi lam viéc trong méi truong gidy-but, gap
nhiéu lang tang. Mot trong nhitng khé khin 13 viéc Iwa chon ti 16 pha hop cho hé truc
toa do Oxy — qua 16n hodc qua nho déu gly bat tién. Ngoai ra, hoc sinh ciing gap kho
khan khi xac dinh khu vue trén gidy dé biéu dién mién nghiém, vi khong phai lic nao
mién nghiém cling “nam gon” trong pham vi cla trang gidy ngay tur lan vé& dau tién.
Bén canh d¢, viéc do va vé& bang thudc thing co thé din dén nhimng sai s6 nho, giy
nham 14n trong viéc xac dinh mién nghiém chinh xac. Piéu nay din dén myc tiéu khai
thac vai trd cta biéu dién mién nghiém (h¢) bat phuong trinh bac nhét hai 4n bi lu mo.
Phan mém toan hoc, GeoGebra chang han, c6 thé khic phuc dugc han ché ciia moi
truong gidy-bat noi trén. (Hinh 1)

[B] &~ L OO 4L N 2 b
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Hinh 1. Biéu dién mién nghi¢m ciia bat phwong trinh 0,24x-5,1y>239
trén phan mém GeoGebra

Tai Viét Nam, ciing da c6 mot ) nghién ctru thyc hién gén day lién quan dén
day hoc h¢ bat phuong trinh bac nhét hai an véi su hd trg cua GeoGebra dé phat trién
cac nang luc todn hoc khac nhau cho hoc sinh nhu nang lyc mé hinh héa toan hoc
(Nguyén & Nguyén, 2024), ning lyc giai quyét van dé toan hoc (Lé & cs., 2024, Vo
& Nguyen, 2023), ndng luc s dung cong cu, phuong tién hoc todn (Pham & cs., 2023).
Tuy nhién, nhitng nghién ctru nay chi néu ra quy trinh va vi du minh hoa viéc t6 churc
day hoc ma chua dua ra dir liéu thyc tién trén hoc sinh. Mt khac, cac nghién ctru déu
dé cap dén ddi twong hoc sinh trong cac 16p hoc toan binh thuong ma chwa tinh dén
cac ddi tugng hoc sinh trong cac bdi canh dac biét khac, nhét 13 cac hoc sinh ¢6 hoc
luc han ché hon trong mén Toan. Véi nhitng ghi nhan nay, bai viét s& giéi thiéu mot
tinh huéng day hoc duoc diéu chinh phul hop véi cac hoc sinh & truong nang khiéu thé
duc thé thao dé biéu dién mién nghiém cua (hé) bat phuong trinh bac nhét hai an thong
qua hoat dong thyc hanh trong phong méay. Pong thoi, tinh hudng gitp hoc sinh phat
trién nang luc su dung cong cy, phuong ti¢n hoc toan cho hoc sinh trong day hoc mon
Toén & pho thong.
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2. Phwong phap
2.1. Thiét ké thwe nghiém

Trong nghién ciru, ching toi sir dung phuong phép thuc nghiém. Pau tién, ching
t61 thiét ké ké hoach day hoc trong phong may tinh theo quy dinh bé tri hé théng kién
thirc trong Chwong trinh gido duc phd théng mén Toan nam 2018. Cac hoat dong trong
ké hoach phai phu hop véi trinh d6 phd bién ctia hoc sinh, theo nghia nhitng kién thirc,
ki nang (toan hoc, cong nghé thong tin) doi hoi hoc sinh huy dong déu da dugc hoc va
duogc quy dinh trong chuong trinh 2018. Dong thoi, yéu cau vé mat thlet bi, phuong
tién day hoc phai phu hop voi co s6 vét chat (phong may tinh) cia mot 5O truong phd
thong pho bién tai Viét Nam. Tiép d6, ching t6i trién khai day thir theo ké hoach da
thiét ké dé: (1) danh gia tinh kha thi cua cac hoat dong, (2) phat hién cac kho khan cia
hoc sinh khi thuc hién cac nhiém vy toan hoc lién quan dén (hé) phuong trinh bac nhat
hai an trong phan mém GeoGebra; (3) quan st biéu hién cta ning luc sir dung cong

cu, phuong tién hoc toan ¢ hoc sinh.

Tinh hubng day hoc dugc xéy’dung theo ba pha, v&i muc dich va noi ’dung hoat
dong dugc mo ta trong Bang 1. Cudi moi pha, gido vién sua bai (trinh chiéu dép an)

cho hoc sinh.

Bang 1. Cac pha trong ké hoach day hoc dao siu biéu dién mién nghiém
ciia (h¢) bat phwong trinh bic nhit hai 4n véi su tro giip ciia GeoGebra

Noi dung hoat dong

- Biéu dién mién nghiém cua 2 bat phuong
trinh bac nhat hai an.

- Cai ¢t phan mém GeoGebra vao may tinh
ca nhan (gido vién hudng dan, hoc sinh tu
cai dat).

- Giai hai bai tdp ¢ pha 1 (gido vién lam
mau, hoc sinh bt chudc) va biéu dién mién
nghiém cua bat phuong trinh bac nhat hai 4n
bang GeoGebra.

Pha Muc dich

1 - Chuan bj va nhéc lai kién
(45 phut)  thic vé biéu didn mién
Trén 16p nghiém ciia bat phuong trinh

bac nhat hai an.

2 - Cai diat phan mém
(45 phut) Geogebra.
tai phong
may tinh - Lam quen véi biéu dién

mién nghiém cua bat phuong
trinh bac nhit hai 4n bang
GeoGebra.

3 - Khai thac biéu dién mién
(90 phut) nghiém ctia bt phwong trinh
tai phong béc nhat hai an.
may tinh

- Xét diém M (x; y) cho trudc c6 thudc mién
nghiém ctia mot bat phuong trinh bac nhét
hai an cho trudc.

- Cho vi du vé diém thudc (hodc khong
thudc) mién nghiém cho trudc.

- Tim bét phuong trinh bac nhét hai 4n c6
mién nghiém thoa diéu kién.

- Biéu dién mién nghiém ciia
hé bat phuong trinh bac nhét
hai an va khai thac biéu dién
nay.

- Xét diém M (x; y) cho trudc c6 thudc mién
nghiém cua hé bat phuong trinh bac nhat hai
an cho trudc.

- X4c dinh mién nghiém ctia hé bat phuong
trinh bac nhét hai an cho trudc.
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2.2. Poi twgng va boi canh thye nghiém

Thuc nghiém dugc dién ra véi 81 hoc sinh ¢ hai 16p 10 tai mdt trudng Trung hoc
phd thong Ning khiéu Thé duc thé thao. Cac hoc sinh nay c¢6 nhiing ddc diém rat khac
biét so voi cac dbi tuong hoc sinh dai tra tai cac truong Trung hoc pho thong. Cac hoc
sinh nay da trai qua cac ki tuyén chon dya trén cc uu diém vé thé chét va nang khiéu
thé duc, thé thao. Trong qua trinh hoc tap, cac hoc sinh nay thuong danh nhiéu thoi
gian va strc luc cho cac hoat dong thé duc, thé thao chuyén sau; tu do dan dén ap luc
vé thoi gian va kha ning tip trung cho cac mon hoc vin hoa, trong d6 c¢6 mon Todn.
Trong bdi canh o, viéc tng dung phin mém GeoGebra cho cac hoat dong thuc hanh
toan trong phong méy dua dén cho hoc sinh mot cach tiép can méi véi cac uu thé cua
cong nghé nhung dam bao hoc sinh c¢6 thé giai quyét ciing van dé toan hoc ma cac hoc
sinh trong moi truong hoc tap truyén théng. Trong truong hop nghién clru nay,
GeoGebra cung cap mot cach tiép can nhanh chong, dé dang hon dé giai hé bat phuong
trinh bac nhat hai 4n ma khong doi hoi cac ki thuat toan hoc phtc tap lién quan dén
vige v& cac duong thang trén hé truc toa do, xac dinh mlen nghi€ém, ma tap trung vao
y tuong cbt 13i cia viée biéu dién phan giao cua cac mién nghiém nhu 13 nghiém cia
hé bét phuong trinh.

Dia diém thuc nghiém 1 phong may tinh cta truong, dugc trang bi 45 may tinh
(du dam bao di€u kién 1 hoc sinh/may). Cac may tinh déu chua dugc cai dat GeoGebra,
hoc sinh s€ tu cai dit phan mém nay & pha 2 cua thyc nghiém.

2.3. Thu thap va phan tich dir liéu thuc nghiém

Trong bai bao ndy, chiing t6i tip trung phan tich dinh tinh pha 3 véi cac biéu
hién/cai can quan sat cua nang lyc sir dung cong cu, phuong tién hoc toan (Bang 2). Cac
dir liu can phan tich dugc thu thap tir cac cau tra 161 cia hoc sinh trén 6 phiéu hoc tap
(xem phan Phu luc), tr cac tap tin san pham GeoGebra (dinh dang .ggb) va tir ban ghi
4m cac cau tra 10i van dap cia hoc sinh ¢ phan tong két, giai dap cac phiéu hoc tap.

Bang 2. Cac biéu hién ciia niing luc sir dung cong cu, phwong tién hoc toan

Biéu hién ciia niing luc Cii c6 thé quan sit dwge

Phiéu 1 x:y) 1,543x + 2,367y > 0,671
A(2,1;-0,6) X

- ng dinh dung cac diém thudc mién 5 (g ) X

nghiém.
C(—Z-523)

- Nhap dugc bat phuong trinh vao | p(-3071:156)

thanh “Nhap 1énh”: E(6.1; 3,706) £
F(—n?m)

1.543x + 2.367y > 0.671 G(0,312; 0,08)

;3 A s P H(-2,8;2,11) X
Luu y rang Ge(gGebfa phap cagh pha}n 10123 019)
nguyén voi phan thap phan bang dau e 2278 <

(Y34 [T

, chtr khong phai dau «,” nhu cach
k1 hle_:u hoc sinh thuong dung. Biét
dugc sy khac biét nay ciing la mdt
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bicu hién cua kha nang sir dung phan
mém.

- Tao duoc diém co toa dd cho trudce
va phong to tai cac di€m “cd vé” nam
trén duong dut nét (cac diem H, I, G).

@ ooimeiasryosr Y

L] _.‘
y

Phiéu 2

- Xac dinh mién nghiém 13 phan t6
mau, ké cd duong thang “bo™.

- Nhap duoc bat phuong trinh vao
thanh “Nhdp 1€nh”: 1.5x + 2.3y >
0.6.

- L4y cac diém nam & phan t6 mau va
phan khong t6 mau

- Lay cac diém & phan t6 mau trén cac
duong thang x = —2 vay = V13.

- L4y céac diém ¢ phan khong t6 mau
trén cic duong thing x = %Vé y=-

V15,

i e

Phiéu 3

- Tao duoc cac diém A4, B, C trén mat
phang toa do.

- Tao cac thanh truot s6 a, b, ¢ (tir -10
dén 10), di chuyén cac thanh truot tao
ra cac bat phuong trinh bac nhét hai
an co6 phan t6 mau chia cac diém
(nghiém).

Phiéu 4

- Nhép duoc cac bt phuong trinh bac
nhat hai an trong hé (c6 thé d61 mau
mién nghiém dé phan biét).

xy) Bpt (1)

Bpt(2)

Hé bpt

A=(0.54; 1.901) X

B=(3.114;4.019)

C={(-1.178; 0.173) X X
F=(1.51,2.64)
D=(0.5934; 1.72) X X
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- Xac dinh ding cic diém
thudc/khong thugc mién nghiém cia
cac bat phuong trinh va hé.

- Phong to vung lam viéc dé co cac két
luan chinh xac vé cac diém.

+ @@ @ @ @ 0@

Phiéu 5

- Nhép dugc cac bét phuong trinh bac
nhat hai an trong h¢.

- T6 mau ding mién nghiém cua hé.

Mién nghi¢m cia hé (1) 12 phin trong tam gidc
ABC, canh AB, canh BC

Phiéu 6

- Nhép dugc cac bat phwong trinh bac
nhat hai an trong hé.

- Tao céac diém D,F, H,G,I trén mit
phang toa do.

+ ® 0 0200 0090
B

- T6 mau ding mién nghiém cua hé.

3. Két qua
3.1. Phiéu 1

C6 77/81 hoc sinh (chiém 95,1%) di nhap dugc bat phwong trinh va nhan duoc
hinh biéu dién trén hé truc toa do. Trong dod, c6 58 hoc sinh tao dugc cac diém véi toa
d6 cho trong phiéu 1, sau d6 xem xét trén man hinh cac diém c6 thudc/khong thudc
vung dugc t6 mau va da mo ta trong phiéu hoc tap vé viéc “phong to ving lam viée dé
xem diém (x;y) thudc mién nghiém hay khong”. Ngoai ra, c6 hai hoc sinh st dung
mot chién luoc khac (khong dya trén quan sat truc quan qua man hinh): thay toa do
cac diém vao bat phuong trinh (Hinh 2).

Dbi voi hoc sinh chua thyc hién duoc yéu cau cia phiéu 1, chiing toi nhan thiy
hoc sinh chua khai thac tinh ning phéng to dé ¢ thé quan sat rd hon vj tri tuong dbi
clia cac diém d6i v6i viing to mau (mién nghiém), chang han nhu d6i véi truong hop
diém H; hodc van sir dung ki hiéu «,” dé phan cach phan nguyén va phan thap phan.
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Phwong phap lam ctia em trén phﬁn mém Geogebra la:

o ’:’g’,‘? - [ﬂ < :1 7.

Hinh 2. Sian phim trong phiéu 1 ciia hoc sinh
3.2. Phiéu 2
Sau khi dugc gido vién sua bai phiéu 1, tit ca hoc sinh da nhap duoc bat phuong
trinh vao phan mém va c6 67/81 hoc sinh (chiém 82,7%) mo ta ding mién nghiém.

C6 71/81 hoc sinh (chiém 87,7%) khai thac duoc biéu dién mién nghiém trén
man hinh (viing t6 mau) dé chon duoc cac diém - cip gia tri (x; y) — thoa/khdng thoa
bat phwong trinh. Trong 6, ¢6 59 hoc sinh v& thém cac duong thang phu (Hinh 3).

Phuwong phap lam ciia em trén phén mém Geogebra la:

(fC

o L35 ohi r//fw ..... .’z,{.h,...f’z/..flj....l.m.r!.l.'.‘ .......................
C kR A oL i, ftiEm .
. /l‘ N\ Ple 7‘ 4 (( ;

75 8D Rlon. . s m U, ey /u IRV,

- v 4, : ~
=308 ,'\v}\ou L/f[?u 1o :‘Q T, A% JY‘.«JOJ .........
/ A i

Hinh 3. San pham trong phiéu 2 ciia hoc sinh
3.3. Phiéu 3
Trén file san pham, c6 64/81 hoc sinh (chiém 79%) sir dung cong cu “thanh
trugt” == dé xac dinh cac hé sé clia bat phuong trinh bac nhat hai 4n. Bién ban ghi 4m
cling cho thay hoc sinh c6 cach thirc khai thac hi¢u qua cong cu nay dé xem xét nhanh
nhiéu bat phuong trinh, thay vi phai 1ap lai thao tdc nhép bat phuong trinh nhiéu lan.
Hoc sinh: Dau tién em nhép diém A, B, C trong phiéu 3, tiép theo em nhép 1€nh
“ax-+by<c” 10i Enter - chon Create Sliders ta dugc cac thanh truot a, b, ¢ di
chuyén tir -5 dén 5. Céu a, 1an luot di chuyén céac thanh truot sao cho mién nghiém
chira ca 3 diém A, B, C ta s& c6 dugc BPT can tim 1a 0,2x + 0,4y < 3,9. Caub, ¢
tuong tu cau a cling di chuyén cac thanh truot a, b, c.

[...] Hoc sinh khac: khi di chuyén thanh trugt b tir -5 dén 5, em c6 nhan xét réng
khi
b =5 thi gi4 tri ¢ cang 16n thi mién nghiém chira B, C dé dang.
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Bér} canh do, c6 7/81 hqc sinh (chiém 8,6%) chon chién [uqc vé du(‘)’ng théng C?i
qua 2 diém trén giao dién d6 hoa (hinh hoc) dé xac dinh bi€u thuc dai so6 cua bat
phuong trinh (Hinh 4).

< L oA ; A
)05 1. chem ) énh. Ao Uhaing. que. 2. Glicem. Saucha. 3. dliém. A, R

2 3 208 £ a " gl
0. MO, ’ahm Cutr.. Al NThan 2. 206.2.5.=.. =4S
Buide. 2. nhaw. benh. 29¢-54. = 4= mien.nahiim. Jhdn. chin b, B.C

BB 3. O, L. bdde. 210, than. Addng. Thams. .45, 2 69
) "lebh’ko’L—fi <657'>‘n»e%5§/ bfﬁn‘]?{\c}ﬂ éb‘fC\l{f«\[/é\bG;
b>Lm%@n4WCanohonMa% ..A%Eng.,Saif..rz/.v,o..d/.é}.}»..a..nﬂin..m.a?:..;;/z:f
245 Y/j A= mfé})\n‘?});bﬁ/c}wﬂ Ol Dhile=. ems. 4> hog. 2o
c) Voo

Hinh 4. San pham trong phiéu 3 ciia hoc sinh

Cac hoc sinh con lai (10/81 hoc sinh, chiém 12,3%) str dung chién lugc thu-sai
bang cach nhap nhiéu lan cac bat phuong trinh khac nhau. Chién luge nay to ra khong
hi€u qua vi hoc sinh mat nhiéu thoi gian dé c6 thé tim dugc bat phuong trinh thod man
yéu cau bai toan.

3.4. Phiéu 4

€6 66/81 hoc sinh (chiém 81,2%) hoan thanh dugc sy két ndi giita biéu dién
mién nghiém bat phuong trinh va h¢ bat phuong trinh bac nhat hai an trong mai truong
phan mém GeoGebra bang céach:

Hoc sinh: Pau tién em nhap tat ca cac diém (x; y) trong phiéu, sau d6 nhap bat
phuong trinh (1) va quan sat diém nao 1a nghiém cta bat phuong trinh (1), ding
cong cu 4n - hién ddi twong dé 4n mién nghiém cua bit phuong trinh (1) tiép tuc
nhap bit phuong trinh (2) va tim nghiém cua bt phuong trinh (2), cudi cing
nghiém chung cua ca bt phuong trinh (1) va (2) 1a nghiém cta hé bt phuong
trinh.

[...] Hoc sinh khéc: Thay d6i mau mién nghiém ciia bat phuong trinh (2) va quan
sat; phong to mién nghiém khi can thiét.

[...] Hoc sinh khéac: Néu diém (x, y) 14 nghiém cta hé bit phuong trinh thi diém
d6 s& nam trong mién nghiém chung tirc 1a mién c6 mau dam (néu 2 mién nghiém
clia 2 bit phuong trinh cting mau)

Tuy nhién, van con 3 hoc sinh chua khai théac tinh nang phong to dé quan sat vi
tri cua di€m (x, y) so voi mién nghiém, nén dua ra cac cau tra 101 chua ding.

3.5. Phiéu 5
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Tét ca hoc sinh déu c6 thé st dung GeoGebra dé biéu dién mién nghiém cua h¢
bat phwong trinh bac nhat hai an trén man hinh. Khi xem xét cic cu tra 10 trén phiéu
hoc tap, da phé‘ln hoc sinh ¢6 thé t6 mau va xac dinh duoc mién nghiém: 77/81 hoc sinh
& cau a, 45/81 hoc sinh & cau b.

Theo s6 lidu di néu, c6 mot su gia ting 16n cac hoc sinh khong hoan thanh tét
cau hoi & cdu b so voi ¢ cau a. O cdu a, c6 3 hoc sinh khong dua ra két luan vé bién
ciia mién nghiém cua hé (I). Con ¢ cau b, ¢6 36 hoc sinh két luan sai mién nghiém cua
hé (I1). Khi xem x¢ét lai tap tin GeoGebra biéu dién mién nghiém cta hé (II), ching t6i
thdy c6 hai nguyén nhan sau.

Thir nhat, hoc sinh thay ddi mau mién nghiém ciia cic bat phuong trinh thanh
phan trong hé. Diéu nay 1am cho mién nghiém cta hé bat phuong trinh khong duoc
thé hién ciing mau, nhung sim hon so véi mién nghiém ctia cac bt phuwong trinh thanh
phﬁn, va do d6, gay kho khan cho viéc nhan dang mién nghiém cua hé (Hinh 5).

PRI i

A -
Mikn nghiém cia b (1) I ")1‘(”« Frog. Tom s (aAec.)

Hinh 5. Mau ciia mién nghiém bit phwong trinh bic nhét hai 4n thay ddi

Thr hai, hoc sinh thu nhé man hinh (ti 1¢) khong hop 1i din dén nhirmg nham 1an
trong quan sat mién nghiém (Hinh 6).

ik nghidecin b (1)1 ... Phie.. 1. s ¢ By S by he_Ox
f Poin.f

Hinh 6. Ti 1¢ thu nhé khi quan sat mién nghi¢m
3.6. Phiéu 6

Trong phiéu nay, tit ca cac hoc sinh déu biéu dién dwgc mién nghiém cia hé bat
phuong trinh bac nhat hai an trong mdi truong GeoGebra. C6 64/81 hoc sinh (chiém
79%) t6 mau va mo ta ding mién nghiém cua h¢, cac hoc sinh con lai chua doc dugc
mién nghiém cua h¢ tu cac biéu dién trén GeoGebra, hodc chwa mé ta vé bién cia mién
nghiém. (Hinh 7).
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Hinh 7. Cu tra 10i sai khi xac dinh mién nghiém
cua hé bat phwong trinh bac nhat hai an

C6 59/81 hoc sinh (chiém 72,8%) xac dinh duoc bat phuong trinh bac nhat hai
an nhan toa do cua diém cho trudc lam nghi¢m. Cach thyc hién véi sy ho tro cia
GeoGebra dugc hoc sinh mo ta nhu sau.

Hoc sinh: Pau tién em cho an cac mién nghiém cia cac BPT. Sau d6 em nhép
diém

D = (—2.49,—1,623) va cho hién cac BPT, tiép dén la quan sat diém D nam trong
mién nghiém cia BPT nao va két luAn. Em thyc hién cho cac diém con lai.

[...] Hoc sinh khac: Pau tién em tu quy wéc mdi mau la mot mién nghiém. Sau do
nhap cac diém va quan sat, két luan. Phong to ving lam viéc néu can.

4. Két luan

Nghién ciru ctia chiing toi 1a mot bo sung tiép ndi ddi voi cac nghién ctru da co
vé chii dé day hoc (h¢) bat phuong trinh bac nhét hai 4n tai Viét Nam (Lé & cs., 2024;
Nguyén, 2012; Nguyén & Nguyén, 2024; Pham & cs., 2023; Ta, 2017; Vo & Nguyen,
2023). Tuy nhién diém moi 1a da nhin viée day hoc chu dé nay tu goc do thyc hanh,
va dat trong bdi canh mdi, cu thé, ching t6i tip trung vao viéc cung cap cac dit liéu
day hoc ndi dung nay trén ddi tuong hoc sinh tai truong Nang khiéu Thé duc thé thao
theo dinh hudng phat trién nang lyc st dung cong cu, phuong tién hoc toan trong
chuong trinh Gido duc phd thong mon Toan nim 2018 qua cac hoat dong thuc hanh
v6i phan mém GeoGebra trong phong méy vi tinh. Di véi chung t6i, cac hoat dong
thuc hanh trong phong may 1a mot co hodi cho phép hoc sinh phét trién nang lyuc st
dung cong cu, phuong tién hoc toan dé vuot qua nhiing kho6 khan vé mat “ki thuat thao
tac” khi giai quyét cac van dé lién quan dén (hé) bat phwong trinh bac nhét trong truong
hop céac hé s6 khong duge “can chinh” truée boi ¥ mudn cha quan cia gido vién.

Tinh hudng day hoc duoc thiét ké trong nghién ctru cho thay phan 16n hoc sinh
tham gia thyc nghiém déu ¢6 co hoi, va cling da thé hién dugc cac biéu hién cia nang
luc st dung cong cy, phuong tién hoc toan. Cu thé, trong phiéu hoc tap cudi, hoc sinh
da chung to dugc su thanh thao trong biéu dién dugc mién nghiém cua h¢ nhiéu bt
phuong trinh bac nhat hai 4n trén phan mém GeoGebra. Pong thoi, hoc sinh ciing da
biét khai thac linh hoat cach thirc thé hién khac nhau mot di tugng trong mai truong
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GeoGebra. Tuy nhién, két qua thyc nghiém cting cho thdy mot s trd ngai ma hoc sinh
c6 thé gip phai trong thyc hanh. Chéng han, viéc sir dung tinh ning phong to/thu nho,
tinh ning d6i mau cua mién nghiém c6 thé dem dén cho hoc sinh nhiing thong tin 13
rang hon (ket qua phan tich ¢ phleu 1, phiéu 4), nhung song song do, no co thé dan
dén nhimg nham 13n khi x4c nhin dlem thugc/khong thude mién nghiém (két qua phén
tich & phiéu 5, phiéu 6). bay la diém luu ¥ can thiét d6i v6i gido vién khi trién khai
hoat dong thuc hanh biéu dién mién nghiém cua (hé) bat phwong trinh bac nhat hai 4n
trén 16p hoc thuc té. Bén canh d6, mot diéu chinh c6 thé dugc xem xét ddi véi tinh
hudng dé giam bét cac kho khian cua hoc sinh la thuc hién viéc phan bac nhén thic
qua cac tinh chinh hop ly. dbi véi cac hé sb cua cac bat phuong trinh bac nhat hai 4n
trong hé, ching han co thé bt dau véi cac sb nguyén va sau do 1a cac sd thap phan.

Mat khéc, nghién ctru dugc tién hanh & day chi tap trung vao giai doan thyc hanh
biéu dién mién nghiém cta (hé) bat phuong trinh bac nhat hai an, chua dé cap dén viéc
mo hinh hoé toan hoc. Do d6, mot hudng nghién ctru c6 thé duoc xem xét 1a viéc két
nbi day hoc mé hinh hoa vé6i hoat dong thuc hanh dé tao ra mot tinh huéng day hoc,
trai nghiém xuyén sudt hon, huéng dén phat trién nang luc mé hinh hod va ning luc
str dung cong cu, phuong tién hoc toan cho hoc sinh khi day hoc chu dé (hé) bat phuwong
trinh bac nhét hai an.

Ngoai ra, do tinh hubng day hoc dugc thiét ké theo hudng hoc sinh thao tac trén
may tinh ma khong can sy can thi€p cua gido vién (ngoai trir phan tong két), cau hoi
dat ra 1a: Liéu c6 thé khai thac tinh hudng day hoc nay theo hinh thirc hoc tap truc
tuyen hodc hoc tap di dong (voi sy tham gia cua cac thiét bi di dong nhu dién thoai di
dong thong minh, may tinh bang), thay cho hinh thirc day hoc truc tlep hién nay? Néu
c6 thé, y twdng nay s& cho phép giai quyét duoc nhitng khé khin vé mit co so vat chét
(phong may tinh) cua truong hoc khi hoc sinh thue hanh trén may tinh tai nha, dong
thoi nha truong s€ phan phoi hiéu qua hon thoi gian hoc chinh khoa véi hinh thire 16p
hoc dao nguoc va cho phép day hoc ca thé hoa véi nhitng hoc sinh ¢6 quan tim, himg
tha véi cong nghé thong tin.
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PHU LUC

PHIEU 1
Diing phin mém Geogebra. Dién “X” néu diém (x; y) thudc mién nghi¢m ciia
bit phuong trinh trong bang dudi day:
x;y) 1,543x + 2,367y > 0,671

A(2,1;-0,6)

B(\g;ﬁ)

C(=2,-53)
D(-3,071;1,56)
E(6,1; 3,706)
F(—m?,m)
6(0,312; 0,08)
H(-2,8,2,11)
1(0,123; 0,19)
1(3,6701; 2,2765)

Phwong phép lam ciia em trén phan mém Geogebra la:

PHIEU 2
M¢ Geogebra, bat phuong trinh 1,5x + 2,3y > 0,6 (1) c6 mién nghiém la

a) Chon 10 cdp diém (x; y) khac (0; 0) 1a nghiém ctia bit phuong trinh (1)

1) 6)
2) 7)
3) 8)
4) 9(=2,..)
5) 10)(...V/13)
b) Chon 6 cap diém (x; y) khac (0;0) 1a khong 1a nghiém ciia bat phuong trinh (1)
] 4)
2) 5E,.)
3) 6) (....—V15)

Phwong phép lam ciia em trén phan mém Geogebra la:

, PHIEU 3
M& Geogebra, biéu dién 3 diém A(4,2; 5,3), B(5,562; —4,521), C(—4;2).

a) Hay 1ap 1 bat phuong trinh bac nhét hai 4n ax + by < c(a # 0,b # 0) c6
mién nghi¢m chira ca 3 diém 4, B, C.

b) Hay lap 1 bit phuong trinh bac nhét hai an dang 5x + by < c (b # 0) chira
2 nghiém B, C. i

¢) Hay lap 1 bat phuong trinh bac nhét hai an ax + by > c(a # 0,b # 0) chua
1 nghiém A.

h

Tri 16i ciu héi trén va néu phwong phap lam trén phin mém Geog

PHIEU 4
3,809y — 4,345x > 3,56 (1)

4,56x — 5,105y > —6,356 (2)" M¢ Geogebra, biéu

Cho h¢ bét phuong trinh {

dién mién nghiém cua cac bat phuong trinh (BPT) (1) va (2). Cac diém (x; y) co
thugc mién nghiém cua cac bat phuong trinh va hé bpt trén khong? Pién “X” néu
diém (x;y) thudc mién nghiém (10 phit)
BPT (1)

() BPT (2) Hé BPT

A =(0,54;1,901)

a
BAI LAM

B = (3,114;4,019)
C = (-1,178;0,173)
F = (1,51;2,64)

D = (0,5934;1,72)

Phuong phap lam cta em trén phan mém Geogebra la:
Tim nghiém BPT (1), (2) ...ceovvviiniiiiiieieeens

Tim nghiém cia h BPT.........................

PHIEU 5
—0,8x + 2,34y < —3.33

Cho hé bpt sau: 13.03x — 0,8y < 5,34  (I),
4,37x + 3,03y = —-10,4

10x — 2y = —1595
—x+ 5y <2021 (II).
x+4y >-100

Diing Geogebra dé xac dinh mién nghi¢m cua cac hé bpt (dung cac ki higu dé
dat tén mién nghiém hodc 1am déu hiéu ndi bat dé xac dinh mién nghiém cua hé
bét phuong trinh).

* Biéu dién mién nghiém cua hé (1), (I1) (16 mau mién nghiém

hodc lam néi bdt mién nghiém cia hé (1), (1)

Mién nghiém cuta hé (I)

PHIEU 6
MG phin mém GeoGebra, biéu dién h¢ bt phuong trinh (IIT)
3x—-y+3=20 (1)
-2x+3y—-6<0(2)
2x+y+4>0 (3)
n<x<m? 4)

a) X4c dinh mién nghi¢m ctia h¢ (I11). (dat tén va to mau mién nghi¢m)

b) Quan sat hinh v&, cho biét cc diém sau la nghi¢m chung cua céc bat phuong
trinh nao trong hé (III)?
Vidu 0(0;0)

Thuc mién nghiém cta BPT (1), (2), 3), (4)

(hogc thudc mién nghiém cua hé (I11))

D (—2,49; —1,623)
F (20;4)

H (4 —12)

G (-10;2)
1(9,56; 5,6)
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