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FOSTERING METACOGNITION IN TEACHING THE CONCEPT OF CIRCLES IN THE
COORDINATE PLANE WITH THE SUPPORT OF GEOGEBRA SOFTWARE
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Abstract: Metacognition is the process by which learners engage
in “thinking about thinking.” It comprises two key components:
knowledge and regulation. Metacognitive knowledge refers to learners’
understanding of themselves as learners, the factors that may influence
their performance, the available strategies, and the reasons for using
those strategies. Metacognitive regulation involves monitoring one’s
own cognitive processes, including planning activities, maintaining
awareness of comprehension and task performance, evaluating
cognitive processes, and overseeing the use of strategies. The aim of
this paper is to discuss the fostering of metacognition in teaching the
concept of circles in the coordinate plane with the support of GeoGebra
software, with the goal of improving student learning outcomes. The
research method employed in this study is theoretical analysis. The
novelty of this paper lies in proposing an instructional process and
corresponding methods for fostering metacognition in teaching circles
in the coordinate plane using GeoGebra.
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1. Pat van dé

Tém tat: Siéu nhan thiic 1a qua trinh “suy nghi vé suy nghi” ctia nguoi
hoc. Siéu nhéan thitc bao gom hai thanh phan 1a kién thic va su diéu
chinh. Kién thitc siéu nhan thitc 1a kién thic hiéu biét cia ban than
nguoi hoc cling nhw vé cac yéu td ¢6 the anh hudng dén hiéu suat, chién
lwoc va li do str dung cac chién lwgc. Diéu chinh siéu nhén thic la giam
sat qua trinh nhan thitc ctia hoc sinh, bao gom 1ap ké hoach hoat dong,
nhén thie vé mie d6 hiéu va thye hién nhiém vy, danh gia cac qua trinh
cling nhu chién lwoc gidam sat. Muc tiéu ctua bai viét la thao luan vé viéc
b6i dudng siéu nhan thiic trong day hoc duong tron trong mat phang
toa d6 véi su hd tro clia phan mém GeoGebra nhdm cai thién viéc hoc
ndi dung duong tron trong mat phang toa do. Bai viét sit dung phuong
phép nghién cttu li luén va phan tich. Déng goép mai cta bai viét la dua
ra quy trinh day hoc cting nhw céch thiic t6 chike viéc day hoc boi dudng
siéu nhan thirc trong day hoc duwong tron trong mat phéng toa do voi sy
hd tro ctia phan mém GeoGebra.

Tix khoa: Siéu nhin thire, sy diéu chinh, dwong tron, mdt phang toa dg, phin
mém GeoGebra.

Siéu nhan thitic 1a mot trong nhitng khai niém mo  tdng ctia cac nghién ctru vé siéu nhan thic bit nguén
hé va khé ndm bit nhat trong gido duc hoc. N6 c6  tir tam li hoc phét trién nhan thiac cua Pieget va tam
nhiéu ham y khéac nhau (Akturk & Sahin, 2011). Nén  1i hoc phat trién xa hoi ctia Vygotsky. Piaget va cac
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cdng su coi siéu nhan thac la mot trong nhitng thudc
tinh hinh thtc. Vygotsky cho réng: “Y thuc va su
diéu khién c6 chu y la nhiing déng gop chinh trong
qua trinh hoc ctia hoc sinh” (Tsai, 2001).

Lich st vé viéc nhan thic suy nghi cta chinh
minh da c6 tur rat lau. Nguoi dau tién dé cap dén
cum thuét ngr nay la Plato. Sau d6, Aristotle chi
ra réng, tam tri st dung mot nang luc khac vuot ra
ngoai viéc nhin va nghe, qua d6 dit nén tang cho
viéc suy nghi vé siéu nhén thuc tir rdt som (Urefia,
2008). Tuy nhién, theo dong thoi gian, John Flavell
duoc biét dén la hoc gia dau tién st dung khéi niém
siéu nhan thac d6 la thuat ngtt ma 6ng phat trién tir
thuat ngtr “Siéu tri nh¢” (Metamemory) va duoc st
dung trong cac cong trinh nghién ctu ban dau caa
ong vao dau nhimng ndm 1970 (Lai, 2011).

Trén thé gi6i da c6 nhiéu cong trinh ban vé siéu
nhan thace. Martinez cho réng, mot ngudi c6 siéu
nhan thtc la nguoi c6 thé thuc hién céc qua trinh kién
tao nhu nhan biét, danh gia va tai cau trac y tudng
(Martinez, 2006). Tawfiq Zaki va cac cong su dé cap
dén sy anh hudng manh mé cta cac hoat dong tu hoc
(SDA) va cac hoat dong theo nhiém vu tuan tu dén
siéu nhan thac (Tawfiq Zaki et al., 2024). Kiiglikaydin
quan niém cac bién s tam li c6 tac dong nhat dinh
dén siéu nhan thuc (Kigiikaydin, 2024). Mondal &
Bengal nghién ctru dén mdi lién hé gitta siéu nhan
thirc va gioi tinh, khu vuc dia li, loai hinh truong hoc
hay thanh tich hoc tdp ¢ hoc sinh trung hoc ph6 thong
(Mondal & Bengal, 2024). Fleming cho rr?mg, siéu
nhan thiic mang tinh suy luan va doi khi khac biét so
v6i hiéu suat cong viéc (Fleming, 2024).

O Viet Nam, da c6 nhiéu cong trinh ban vé siéu
nhan thte. Lé Trung Tin (2016) dé cap dén cac chuc
ndng co ban, gitip hoc sinh cach theo dai diéu chinh,
danh gid qua trinh suy nghi cta chinh minh. Lé
Binh Duong va Mai Thi Hién (2016) dua ra mo hinh
giam sat, diéu chinh, nhan thuac, diéu khién, danh
gia Flavell, Ann Brownm va Tobias & Everson ciing
nhu cach thac ap dung nang cao hiéu qua day hoc.
Hoang Xuan Binh (2017) lai dé cap dén nguodn goc va
vai trd quan trong cuia siéu nhan thuac trong day hoc
mon Toan. Cao Thi Ha va cac cong su (2020) dé cap
dén cac thanh t6 giam sét, lap k& hoach, diéu chinh,
diéu khién, danh gia qua day hoc cac bai toan cu thé.
Phi Van Thuay (2019) tap trung vao ngudn goc cta
siéu nhan thtc, mai lién hé gitra nhan thuc va siéu
nhan thiic cting nhu cac bién phap rén luyén cac hoat
dong cta siéu nhan thic.

Noi dung duodng tron trong mat phing toa do
khong nhiing dé cap dén céach thiét lap dugc phuong
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trinh duong tron hay thiét 1ap duoc phuong trinh
ti€p tuyén cua dudong tron ma con van dung duoc
kién thic vé phuong trinh duong tron dé giai mot s6
bai toan lién quan dén thuc tién (Tran Nam Diing va
cac cong sy, 2022). Noi dung nay 1a nodi dung ngdm
an nhimg kién thtic c6 thé st dung dugc phadn mém
GeoGebra cling nhu gitip béi dudng siéu nhan thuc.

St dung phan mém GeoGebra 1a hoat ddong quen
thudc trong viéc st dung cong cu, phuong tién hoc
tap nhim nang cao hiéu qua day hoc. Tuy nhién, noi
dung boéi dudng siéu nhan thic trong day hoc duong
tron trong mat ph.’fmg toa do voi su hd tro cia phan
mém GeoGebra la khoang trong khoa hoc ma chua c6
cong trinh nao dé cap. Chinh vi thé, bai viét ctia chung
toi sé tap trung vao khoang trong khoa hoc nay.

2. Phuong phap nghién cttu

Bai viét st dung phuong phap nghién ctru li luan
va phuong phdp phan tich. Phuong phap nghién
ctru li luan khong nhiing dé cap dén cac quan diém
vé siéu nhan thtc, méi quan hé siéu nhan thuc, cac
mo hinh cta siéu nhan thtic, quy trinh day hoc ma
con dua ra vi du minh hoa b6i dudng siéu nhan thic
trong day hoc duong tron trong mat phéng toa do
v6i su hd tro cua phan mém GeoGebra. Nghién cttu
1i luén s& lam r6 cac luan ct, cac gia thuyét ciing nhu
dua ra nhiing déanh gia nhan dinh vé noi dung duoc
dé cap trong bai viét. Phuong phéap nay khong dé
cap dén cac thi nghiém, quan sat hoat dong hoc cta
hoc sinh ma tap trung chu yéu vao tai liéu, bai bao,
sach v@, luan van, luan an hay cac nguén hoc liéu
khéc.

Phuong phap phan tich 1a qué trinh xem xét,
dénh gia doi tuong nghién ctru dudi cac goc do nhu
lam 15 cdu tric, hiéu ban chat hay méi quan hé cta
chung. Phuong phéap phan tich hd trg cho viéc xay
dung va trién khai nghién ctru.

3. Két qua nghién ctru

3.1. Quan diém vé siéu nhin thirc

Siéu nhan thtc la kha nang phan dnh hanh dong
va suy nghi ctia chinh minh. Siéu nhén thac duoc
dinh nghia theo nhiéu cach khac nhau nhu “Gidm
sat nhan thic”, “Quy trinh diéu hanh”, “Giao tiép
v6i ban than”, “Kién thuc vé kién thac”, “Kién thic
va nhan thtc vé hién tugng nhan thac”. N6 la: “Qua
trinh suy nghi va hoc tap, nhan thtc vé ban than va
su quan li ching”. N6i cach khac, siéu nhan thac 1a
qué trinh tu diéu chinh (hodc kién thtc lién quan)
cho phép nguoi hoc gidm sat viéc hoc tap cta chinh
minh (Tsai, 2001).
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Siéu nhan thac dugc st dung nhu moét thuat ngir
bao quat, bao gdm céc cdu truc lién quan dén cac qua
trinh suy nghi va thong tin ca nhan (Leader, 2008).
N6 la viéc ca nhan c6 thong tin vé cdu triac nhan thuc
chinh minh va kha nang t6 chtic cu tric nhan thic
nay (Dunlosky & Hertzog, 2000). Siéu nhan thuc dé
cap dén kién thtic ctia mot nguoi vé cac qua trinh va
san pham nhan thtic cta chinh ho hogc bat ct diéu gi
lién quan dén chung (Flavell, 1979). Siéu nhan thuc
xudt hién khi mot nguoi tu danh gia hanh vi nhan
thitc ctia minh trong moéi truong hoc tap. N6 la mot
céu trac li thuyét ma nguoi hoc chiu trach nhiém hiéu
qua déi voi viéc hoc cua ho, ddng thoi nhéan thuc
duoc viéc hoc va quan li né. Siéu nhan thtc cling la
qué trinh c4 nhan st dung viéc diéu khién nhan thic
nhim kiém soat mot cach cé hiéu qua hanh vi cta
chinh minh (Rhodes, 2019). N6 la hiéu biét vé chinh
kién thuce, thuong duoc thé hién qua su tu tin trong
nhiing danh giad vé nhing gi chung ta biét (Terrace
& Son, 2009).

Siéu nhan thic bao gom viéc 1ap k€ hoach hoat
dong cta cad nhan trong qud trinh nhén thtc cua
chinh ho va ctia nguoi khéc truée khi thuc hién
nhiém vy; 1ap k& hoach hoc tap va hiéu biét trong
khi thuc hién nhiém vy; diéu khién béng cach thuc
hién céc diéu chinh tai chd va danh gia sau khi hoan
thanh nhiém vu (Scott, 2008).

Siéu nhan thtc la hoat dong cap do cao cua cé
nhan d6i voi cach the xir 1i mot nhiém vu hoc tap
bao gom lap ké hoach, lua chon chién lugc, giam sat
sur hiéu biét va diéu khién cac hoat dong lién quan
dén viéc hoc cting nhu diéu chinh céc chién luge cta
chinh nguoi hoc ciing v6i kha nang danh gia va to
chtic cac qua trinh hoc (Akturk & Sahin, 2011).

Trong nghién cttu nay, chdng t6i quan niém: Siéu
nhan thac la hoat dong & cap do cao bao gobm cac hoat
dong lap ké hoach, diéu chinh, diéu khién, danh gi4,
giam sat vé cach suy nghi, cach suy luan, cach nhan
thac céc lya chon va céc chién luge cting nhu thuc
hién cac nhiém vu dugc giao cta chinh ban than.

3.2. Mo6i quan hé giita siéu nhdn thitc va nhdn
thirc

Viéc lam 16 sy khéc biét gitta siéu nhan thtc
(Metacognition) va nhan thtc (Cogtinion) la rat httu
ich. Mdc du ching c6 moi lién hé véi nhau nhung
chung mang y nghia khong doéng nhat, khong giong
nhau. Siéu nhan thac 1a viéc can thiét hiéu mot
nhiém vy sé dugc thuc hién, trong khi nhan thuc lai
la hoat dong can thiét dé hoan thanh nhiém vu dé
(Schraw, 2001). Nhan thtic c6 nghia la cach thic hiéu

diéu gi d6 trong khi siéu nhan thutc la cach thirc ma
mot nguoi hoc, ngoai viéc hoc va hiéu diéu gi doé.
Nhan thtc 1a hoat dong can thiét dé hinh thanh qua
trinh hoc tap va thu nhan thong tin, trong khi siéu
nhan thtc 14 can thiét dé ca nhan phat trién va danh
gid cac qua trinh cta chinh minh cting nhu dp dung
kién thitc ctia ho vao céac tinh hudng mai. Do d6, siéu
nhan thac 1a yéu cau co ban dé dat hiéu qua nhan
thirc. Cac hoat dong siéu nhan thic xay ra trudce cac
hoat dong nhan thac (lap ké hoach), trong qua trinh
thyc hién (diéu khién) hodc sau khi hoan thanh hoat
dong (danh gid). Ching ta co thé 1ay vi du vé mot
hoc sinh str dung chién lugc lap k& hoach khi doc dé
minh hoa méi quan hé gitra siéu nhan thiic va nhan
thitc. Hoc sinh d6 biét rdng, minh khong thé hiéu
(situ nhéan thtc) nhing gi minh dang doc. Dong
thoi, hoc sinh d6 biét rding, minh c6 thé hiéu van ban
tot hon khi chuan bi ban @b nhan thic hodc tom tit
(nhan thic). M&i quan hé nay dugc thé hién trong
Hinh 1.

Vé doi tugng: D6i tuong ctia nhan thic 1a thé gisi
vat chat, nhiing sy vat, hién tuong xung quanh con
d6i tuong cua siéu nhan thuc chinh la qua trinh nhan
thirc.

Vé sdn pham: Qud trinh nhan thac thuong di dén
nhimg san pham nhat dinh nhu 16i gidi ctia bai toén,
khai niém, tinh chat... trong khi do, qua trinh siéu
nhan thac khong di dén san pham cu thé ma chi c6
tac dong cai tién/cai thién qua trinh nhén thuec.

Vé qud trinh: Qu4 trinh giai quyét mot van dé nao
do (qua trinh nhan thtic) thuong kém theo cac hoat
dong siéu nhan thiic song hanh. Cac hoat dong nay
khong truc ti€p giai quyét van dé trén ma c6 chuc
ndng giam sat, diéu chinh hoat dong giai quyét van

‘ Céc chién ligce siéu nhéan thirc |

[ 11

Danh gia
| |

|Lapkéhoach | | Dieukhién |

Két qua ctia sw dinh huoéng

‘ Cac chién luge nhéan thire |

I—l

| Ban d6 nhan thitc |

(Nguon: Akturk & Sahin, 2011)
Hinh 1: Mdi quan hé gitta siéu nhan thitc va nhan thirc
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dé. Du c6 nhiing khéc biét trén, song nhéan thuc va
siéu nhan thac van c¢6 moi quan hé tac dong qua lai
va hd trg nhau; ¢6 nhan thic thi méi c6 qué trinh
siéu nhan thac va nguoc lai, siéu nhén thtc gitp cho
chat lugng cta qua trinh nhan thic t6t hon (Phi Van
Thuy, 2019).

3.3. Cac moé hinh siéu nhidn thikc

M5 hinh siéu nhan thiac diu tién 1a caa Flavell
(1979). Mo hinh trinh bay moi quan hé bién ching
cta cac thanh td siéu nhan thtc d6 1a kién thic
siéu nhan thtc (chién lugc, nhiém vy, ca nhan), trai
nghiém siéu nhén thac, muc tiéu (nhiém vuy) va hanh
dong (chién lugc) qua Hinh 2.

C6 nhiéu mo hinh siéu nhan thtic khac nhau. Mo
hinh cac chtic ndng nhan thic cia Wilson dé cap dén
cac thanh t6 nhdn thitc siéu nhin thitc, dinh gid siéu
nhdn thitc va diéu chinh siéu nhan thitc. Nhin thitc siéu
nhdn thitc lién quan dén sy nhén thic cta cd nhan vé
vi tri cia minh trong qua trinh hoc tap, vé kién thuc
chuyén mon ctia ca nhan, vé hiéu biét ctia ho vé cac
chién lugc hoc tap cling nhu nhiing gi can phai lam
trong cac tinh huéng gidi quyét van dé cu thé. Dinh
Qid siéu nhdn thirc dé cap dén cac phan doan duoc dua
ra lién quan dén kha ndng suy nghi va han ché ctua
mot nguoi khi chiang duoc ap dung trong moét tinh
huéng cu thé hodc nhu 1a cic ddc diém ca nhan. Vi
dy, cd nhan c6 thé dua ra phan doan vé hiéu qua ctia
suy nghi vé su lua chon chién lugc cta ho. Diéu chinh
siéu nhdn thitc xay ra khi cd nhan st dung ki nang
siéu nhan thic ctia minh dé diéu khién kién thtc va
suy nghi ctia ho. Ho phan énh vé kién thtic cia minh
vé ban than va céc chién lugc (bao gdm cach thac va
1y do tai sao ho co thé st dung cac chién luge cu thé).

TRAI NGHIEM
STEU NHAN THUC

QO

HANH BONG
(CHIEN LUQC)

(Nguon: Flavell, 1979)
Hinh 2: Cdc thanh t6 ciia m6 hinh siéu nhan thitc va moi
quan hé gitta chiing

64 https://doi.org/10.15625/2615-8957/12510808

SIEU NHAN THUC
GIAM SAT
Cac chiic néng
nhan thuc P1ém gih
Phanlanh > N »
PIEU CHINH

(Nguon: Wilson, 1998)
Hinh 3: Mo hinh cic chirc ning siéu nhdn thiic

Lap ké hoach\g

Cac chién lugc
lua chon

/

Z

(Ngué\n: Tobias & Everson, 2002)
Hinh 4: Cdc thanh phan ciia siéu nhdn thirc

Hoc danh gia

Hoc gidm sét

Diéu chinh siéu nhan thiic c6 thé bao gém kha nang
lap k€& hoach, tu diéu chinh, d&t muc tiéu va téi uu
héa viéc st dung tai nguyén nhan thtc cta ban than
(Wilson, 1998). M6 hinh dugc trinh bay qua hinh m6
ta sau (xem Hinh 3).

Qua trinh siéu nhan thtc cé thé duoc chia thanh
ba thanh phan: Kién thuac cta siéu nhéan thac, giam
sat cdc qud trinh hoc tap ctia ban than va diéu khién
cac qua trinh d6. Tobias va Everson (2002) tin rang,
gidm sat viéc hoc 1a mot qua trinh siéu nhan thic
dugc minh hoa qua Hinh 4.

Néu hoc sinh khong thé lam 16 duge nhiing gi ho
biét thi cac em c6 thé lam dugc va nhiing gi ho khong
biét va khong thé lam dugc thi hoc sinh kho c6 thé
tham gia vao cac hoat dong siéu nhan thtic nang cao
nhu dénh gia viéc hoc ctia minh mot cach thuc té,
hoéc lap ké hoach, diéu khién viéc hoc d6 mot cach
hiéu qua (Tobias & Everson, 2002).

3.4. Quan ni¢m vé boi duwdong siéu nhdn thirc trong
day hoc duong tron trong mat phtfng toa do voi su
hé trg ciia phdn mém GeoGebra

Trén co s& cac quan diém vé siéu nhan thac nhu
cua Flavell (1979), Martinez (2006), ching t6i quan
niém: B6i dudng siéu nhan thac trong day hoc duong
tron trong mat phéng toa do v6i su hd tro cua phan
mém GeoGebra 1a qua trinh thuc hién cac hoat dong
lap ké hoach, giam sat, diéu chinh, danh gia cac bai
toan chu dé duong tron trong mét phéng toa do voi
st hd tro ctia phdn mém GeoGebra nhdm nang cao
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khad ndng du doan, kha nang phé phan, kha ning
giai quyét van dé, gop phan cai thién chat luong
giang day cua gido vién va hoc tap ctia hoc sinh.

3.5. Quy trinh t8 chitc cdc hoat dong boi duong
siéu nhidn thirc trong day hoc dwong tron trong mdt
phing toa d9 v6i sy hd tro ciia phdn mém GeoGebra

Trén co s6 cac nghién ctu cta Phi Van Thuay
(2019), ching t6i dua ra quy trinh t6 chic cac hoat
dong boi dudng siéu nhan thic trong day hoc duong
tron trong mat phéng toa do voi su hd tro cua phan
mém GeoGebra gdém cac budce sau:

Butéce 1: Lip ké hoach hoc Todn qua tinh hudng cé vin
de doi vdi chu dé duong tron trong mat phﬁng toa do cé su
hé tro ciia phan mém GeoGebra

C6 nhiéu bai toan thudc chu dé duong tron trong
mat phe&mg toa do khong st dung dugc phan mém
GeoGebra trong day hoc nén & bude nay, gido vién la
ngudi gitup ngudi hoc lap k€ hoach hoc toan, xac dinh
bai toan c6 thé 16ng ghép vao do cac hoat dong sur
dung dugc phan mém GeoGebra gitup hoc sinh phat
trién kha ndng du doan cta chinh minh. Gido vién
dua ra la bai toan gay tranh cai dé tao tinh huéng cho
hoc sinh diéu chinh bai toan ¢ Budc 2 trong qua trinh
giai toan boi dudng siéu nhan thuec.

Buéc 2: Diéu chinh bai todn véi sy ho tro cia phin
mém GeoGebra

Gido vién yéu cau hoc sinh st dung phan mém
GeoGebra nhdm hinh thanh va phét trién théi quen
phé phéan, théi quen phan bién nhdm tim va phat
hién ra nhiing sai ldm trong phét biéu bai toan, cach
thicc khdc phuc nhing khé khan tré ngai ma hoc
sinh gap phai. Hoc sinh thong qua nhiing sai s6t cta
van dé ma gido vién giao cho dé tu minh 14p nhimg
16 hong vé kién thiac, dua ra nhing lap luan, nhan
dinh hop li trong qua trinh suy nghi, qua d6 hoc sinh
duoc bo sung, diéu chinh nhan thic kip thoi.

Budc 3: Gidi todn va gidm sit qud trinh gidi todn ciia
chinh minh véi sy hé tro ciia phan mém GeoGebra

Hoc sinh dua vao suy luén, nhiing gia thiét dé
dua ra 1oi gidi bai toan bing phuong phap Toan
hoc. Hoc sinh tim 1oi giai bai toan béng phan mém
GeoGebra dé so sanh hai két qua nay xem c6 trung
khop hay khong? Néu hai 1oi giai nay 1a giong nhau
thi cach giai dua ra la cach giai dang. Con néu hai loi
giai khac nhau thi can xem xét lai qua trinh giai toan
va qué trinh dyng hinh trén phan mém GeoGebra.
Hoc sinh tu giam sat qué trinh hoc ctia chinh minh.

Budc 4: DBanh Qid bai todn va qud trinh gidi bai todn
v6i sy ho tro ciia phan mém GeoGebra

Hoc sinh ty danh gia bai todn va qua trinh giai
bai toan v6i sy hd trg cua phan mém GeoGebra. Bai
toan c6 thé mé rong duoc khong? Co thé tim duoc
bai toan tuong tu khong, c6 thé tim dugc nhiéu
cach giai khac nhau hay khong? Qua trinh giai c6
thé phat trién thanh phuong phép giai cho nhiéu bai
toan khac hay khong? C6 thé phat hién va stra chita
nhiing sai lam cuta bai toan nhu thé nao? Tu nhiing
cau hdi nay, hoc sinh tra 16i dé rat ra bai todn méi
hodc phuong phép giai toan tong quét (néu duoc).

3.6. Vi du minh hoa boi dwéng siéu nhdn thirc
trong day hoc duong tron trong mdt phing toa dp
v6i su hé trg clia phdn mém GeoGebra

Xuét phat tir yéu ciu can dat “Van dung duoc
kién thtc vé phuong trinh duong tron dé gidi mot s6
bai toan lién quan dén thuc tién” (Trdn Nam Diing
va cac cong sy, 2022), gido vién gitp hoc sinh 1ap k&
hoach hoc Toan bai toan nhim boi dudng siéu nhan
thiic qua cac budc sau:

Buéc 1: Lap ké hoach hoc todn qua tinh hudng cé vin
de doi vdi chu dé duong tron trong mt phtfng toa do co su
hé trg cia phan mém GeoGebra

Dua vao Chuong trinh Gido duc phé thong mon
Toan, gidao vién giup hoc sinh lap k& hoach hoc
Toéan bang bai toan trong sach gido khoa c6 thé boi
dudng siéu nhan thac véi sy hd tro cua phan mém
GeoGebra. Chang ta gia st c6 bai toan sau:

Bai todn 1: C6 mgt cdi cong hinh bin nguyét. Biét
chiéu rong cong la 8,4m va chiéu cao la cao 4,2m (xem
Hinh 5). Mt duong phia bén dudi cong dugc phan thanh
thanh hai lan dé xe ra vao. Mot chiéc xe tdi 3 tin thuong
higu ISUZU rong 3,0m va cao 2,6m di diing lan duong
duoc quy dinh. Nquoi ta néi rang, chiéc xe tdi ISUZU
nay di qua cong ma khong va vio céng cé diing khong?

Hinh 5: Hinh vé bai toan 1

Giao vién yéu cau hoc sinh dung hinh trén phan
mém GeoGebra dé tao ra tinh hudng c6 van dé dai
véi bai toan.
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Gido vién: Hay dung duong hinh ban nguyét
rong 8,4 va cao 4,2 trén phan mém GeoGebra?

Hoc sinh: Vao 06 1énh Input nhdp
X2+ yN2=4272 ta duoc dudng tron can
dung. Sau d6 dung cung tron di qua ba diém
B(-4,2; 0); D(0; 4,2); C(4,2; 0), an di duong tron
ban dau ta duoc hinh ban nguyét sau (xem Hinh 6):

€ st
File Edit View Options Tools Window Help

DR B Sicl=) FANIEI

» Algebra %[> Graphics X
Conic s
X +yi=17.64
®d=13.19 °
Point A T
®B=(-420)
®c=(42,0)
®D=(0,42)

Input:

Hinh 6: Thuec hi¢n Iénh Input cia hoc sinh ¢ bai todn 1

Gido vién: Goi diém cao nhat ctia xe tai la A toa
do diém A(3; 2,6). Dé xe tai di ding lan duong'quy
dinh cting nhu xe tai c6 thé di qua céng ma khong
lam hu héng céng thi ¢6 nghia 1a, diém A phai ndm
trong dudong tron. Em hay dung hinh trén phan mém
GeoGebra diém A(3; 2,6) va xét xem diém A c6 ndm
trong hinh ban nguyét hay khong?

Hoc sinh: Nhap 6 Input A(3; 2,6) ta thdy diém A
ndm trong hinh ban nguyét. Vay, xe di qua céng ma
khong va vao cong,.

Giao vién: Em c6 phat hién ra bai toan va loi giai
bai toan c6 sai lam chd nao khong?

Buéc 2: Diéu chinh bai todn véi sy ho tro cia phin
mém GeoGebra

Gido vién tao ra cac cau hoi dé hoc sinh diéu
chinh bai toan. Trén thi truong, xe tai ISUZU 3 tan c6
kich thuéc nhu thé nao? Hay st dung Internet dé cho
biét kich thudce cia xe tai ISUZU 3 tan?

Hoc sinh: Xe tai ISUZU 3 tan c6 hai loai kich
thudc la:

6,320 x 2,000 x 2,800 mm hoéc

6,340 x 2,000 x 2,800 mm.

Gido vién: Chung ta can diéu chinh lai bai toan
nhu thé nao?

Hoc sinh:

Bai todn 2: C6 mgt cdi cong hinh bin nguyét. Biét
chiéu rong cong la 8,4m va chiéu cao la cao 4,2m. Mt
duong phia bén dudi cong duoc phan thanh thanh hai lan
dé xe ra vao (xem hinh 7). Mgt chiéc xe tdi 3 tin thuong
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higu ISUZU rong 2,0m va cao 2,8m di diing lan duong
duoc quy dinh. Nquoi ta néi rang, chiéc xe tdi ISUZU
nay di qua cong ma khong va quet cong cé diing khong?

Hinh 7: Hinh vé bai todan 2

Giao vién: Goi diém cao nhat cta xe tai 1a A, toa
do diém A(2; 2,8). Diém A c6 ndm trong hinh ban
nguyét hay khong?

Hoc sinh: Nhap 6 Input A(2; 2,8) ta thdy diém A
ndm trong hinh ban nguyét (xem Hinh 8).

File Edit View Options Tools Window Help

[&] A AL [o]o] 5] =]+

» Algebra % » Graphles X

-® B=(4.2,0) ,/
®C=(420) 4
®D=(0,42)

Bl
o9 e 7 8 -5 4 3 a2 A

Input

Hinh 8: Thuec hién lénh Input cua hoc sinh o bai todn 2

Ttr phdn mém GeoGebra ta nhéan thdy nhan dinh
chiéc xe ti di qua cong ma khong va vao cong la
dang. Diéu chinh cta ching ta vé bai toan la diéu
chinh dung véi thuc t€.

Budc 3: Giai todn va gidm sdt qud trinh gidi todn cia
chinh minh v6i sy ho trg ciia phan mém GeoGebra

Giao vién: Hay giai bai toan 2.

Hoc sinh: Phuong
x* + )" =4,2°. Dé xe tai di dung lan duong quy dinh

trinh duong tron la

cling nhu xe tai c6 thé di qua cong ma khong lam hu
hoéng cong thi c6 nghia 1a, diém A phdi ndm trong
duong tron hay néi cach khac khoang cac tir diém
A dén tdm duong tron phai nhé hon béan kinh. Ta
CO 04 =J2* +2,8° 3,44 < 4,2. Do d6, nguoi ta néi
réng, chiéc xe tai ISUZU nay di qua cdng ma khong
va vao cong la dang.
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Giao vién: Hay tinh OA trén phan mém GeoGebra
va so sanh v6i két qua tinh bing phuong phap toan
hoc?

Hoc sinh: N6i OA, ta tinh duoc OA = 3,44 c6 két
qua giéng nhu 1oi gidi toan hoc (xem Hinh 9).

File Edit View Options Tools Window Help

| B2 S (o) ) PANIE

» Algebra X![» Graphics X
Conic
X2 +y = 1764
®d=13.19
Point /
® A=(2,28)
®B=(-4.2,0)
® C=(42,0)
®D=(0,42)
®0=(0,0)
Segment B
o s B 7 % 5 4 3 2 4 a| e S T

®f=344

ﬂ‘t&»v‘!ﬂ;Aagwamm

Input:

Hinh 9: Hinh minh hoa budc 3

Hoc sinh tu gidm sat qua trinh gidi va nhan thay
day 1a 10i giai dang. Phan mém GeoGebra cho biét
két qua xe tai c6 di duoc qua céng hay khong mot
cach ttc thi. Bdng cach vé dé thi trén phan mém
GeoGebra sé xac dinh dugc diém A cao nhat cta xe
tdi. Néu diém A ndm trong ntra dudng tron thi xe tai
di qua dugc cong con ngugc lai thi khong. Chinh vi
vay, khau giam sat 101 giai nén st dung phan mém
GeoGebra dé xem 10i gidi minh giai ra c6 dang tin
cay va dang dén khong?

Budc 4: Banh gid bai todn va qud trinh gidi bai todn
v6i sy ho trg ciia phan mém GeoGebra

Gido vién: Tir bai toan 2, ta c6 thé tao ra bai toan
thuyc t&€ tuong tu sau:

Bai todn 3: C6 mot cdi cong hinh ban nguyét. Biét
chiéu rong cong la 8m va chiéu cao la cao 4m. Mt duong
phia bén dudi cong duoc phan thanh hai lan dé xe ra vao
(xem Hinh 10). Mgt chiéc xe tdi 25 tin rong 2,5m vd cao
3,14m di diing lan duong dugc quy dinh. Héi chiéc xe tdi
nay cé thé di qua cong ma khong va vao cong hay khong?

Hinh 10: Hinh minh hoa bai toan 3

Gio vien: Hay kiém chting 16i giai bai toan trén
phan mém GeoGebra dé tra 16i xe tai c6 di qua cong
duoc hay khong?

Hoc sinh: Vé hinh va kiém chtimg trén phdn mém
GeoGera thdy OA = 4,01 > 4 nén xe tai khong di qua
cong dugce (xem Hinh 11).

File Edit View Options Tools Window Help sanin

] AL Olo] <IN =] < > =

» Algebra X |» Graphics X
Conic 6

® A=(25,3.14)
®B=(4,0)
®C=(4,0)
®D=(0,4)
®0=(0,0) /
Segment B
® f=4.01

Input

Hinh 11: Hinh vé bai todn 3 trén phan mém GeoGera

Siéu nhén thtc gitp hoc sinh sau khi da duoc dao
tao (rén luyén) qua bai toan 2 thi c6 thé &p dung cach
lam ctia bai toan 2 cho bai toan 3. Qua trinh nay giap
hoc sinh diéu khién qua trinh suy nghi ctia chinh
minh, ndng cao chat luong hoc tap.

4. Thao luan

Nghién ctru da tim hiéu dugc cac quan diém vé
siéu nhan thac, moi quan hé gita siéu nhan thac va
nhan thac. Gitta nhan thitc va siéu nhan thace 6 sy
khac biét nhau diut & mot s6 diém chiang c6 su tuong
dong. Ngoai ra, bai viét con dé cap dén cac mo hinh
cua siéu nhan thuc, quan diém, quy trinh cting nhu
cach thuc t6 chiic béi dudng siéu nhan thtc trong
day hoc duong tron trong mat phz?mg toa do voi su
hd trg ctia phdn mém GeoGebra. Siéu nhan thic
quan trong nhung viéc dua ra cach hiéu dung dén
nhat vé khai niém con 1a van dé gay tranh cai. Chinh
vi thé, viéc phan tich, binh luén cac khia canh khac
nhau cuda siéu nhan thtc ¢6 y nghia khoa hoc nhat
dinh. Tac dong cta phan mém GeoGebra dén cac
thanh phan cua siéu nhan thac nhu lap k€ hoach,
diéu chinh, giai quyét va danh gia bai toan la dam
nét va tao nhiéu diéu mé6i mé, phit hop véi béi canh
cong nghiép cach mang 4.0 dang xay ra nhu hién
nay. Cac két qua sé la tai liéu b6 ich déng gop vao
viéc nang cao hiéu qua day hoc.

5. Két luan

Boi dudng siéu nhan thuc trong day hoc duong
tron trong mat phéng toa do v6i su hd tro ctia phan
mém GeoGebra la cach thac day hoc méi mé va
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mang lai nhiéu httu ich. Siéu nhén thac giap hoc
sinh sau khi dugc day mot chién lugc nhat dinh
trong mot boi canh van dé cu thé, c6 thé truy xuat
va ap dung chién lugc d6 trong mot boi canh mai
c6 nhiing ddc tinh k€ thra ¢6 cad nhiing dic tinh
moi. Siéu nhan thuc 1a suy nghi vé qua trinh lap
k& hoach, diéu chinh, diéu khién, giam sat va danh
gid. Siéu nhan thtc 1a mot tap hop cac hoat dong da
chiéu chung cho nhiéu linh vyc cht khong chi riéng
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