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Abstract

The article discusses theoretical foundations such as competency and the competency to use tools and
learning aids in mathematics. Based on a survey of current teaching practices aimed at fostering this competency,
the study proposes utilizing GeoGebra software to teach three topics related to the coordinate method in three-
dimensional space (0xyz). The implementation of experiential learning activities demonstrates that when
teachers use GeoGebra effectively and creatively, it significantly enhances the quality of mathematics instruction,
aligning with the competency-based education orientation and promoting students’ cognitive development and
practical skills.
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1.Pat van dé

Toan hoc 1a mén hoc bat budc va gitr vai trd quan trong trong gido duc & phd théng. Chuang trinh
Giado duc phé théng mén Toan [2, tr. 14-15] xac dinh “ndng luc st dung cdc céng cu va phuong tién hoc
todn” 1a mét thanh phan quan trong clia nang luc toan hoc can dugc hinh thanh va phét trién cho hoc
sinh (HS) & trudng trung hoc phé théng (THPT). Trong béi canh d6i méi gido duc hién nay, day hoc mén
Toan khéng chi diing lai & viéc gido vién (GV) trinh bay va HS ti€p nhan kién thic mot cach thu dong
ma can gan vdi viéc khai thac cac phuong tién day hoc hién dai nham tang tinh truc quan, kham pha
va trdi nghiém. Piéu nay doi hoi GV phai khdng ngling d6i mai phuong phép day hoc dé tao co hdi cho
HS hinh thanh va boi duéng nang luc néi chung, nang luc st dung céng cu, phuang tién hoc toan noi
riéng. Hinh hoc toa do trong khéng gian la mét ndi dung trong tam ctia chuong trinh mén Todn 12, doi
héi HS phai c6 kha nang hinh dung, mé hinh héa va thao tac véi cac doi tugng hinh hoc mét cach chinh
xac. Trong khi dé, nang luc s& dung céng cu hoc todn ctia HS hién nay con han ché; Cac phan mém
day hoc Toan thudng dugc GV dung dé minh hoa, thay vi dugc HS khai thac nhu mét phuong tién hoc
tap chi dong. GeoGebra, vai uu thé tich hop dai s6, hinh hoc, d6 thi, bang tinh va dac biét Ia m6 hinh
khéng gian 3 chiéu, la cdng cu hiéu qua gitip HS truc quan héa, thao tac, kiém ching va mé hinh héa
cac tinh hu6ng toan hoc trong day hoc hinh hoc toa dé. Vi vay, viéc nghién clu va dé xuat khai thac
phan mém GeoGebra trong day hoc mét sé néi dung vé phuong phap toa do trong khéng gian I6p 12
nham béi dudng NL st dung céng cu hoc Todn cho HS & trudng THPT la rat can thiét, phu hgp véi dinh
huéng ctia Chuong trinh Gido duc phé thong 2018 va c6 y nghia vé li luan cling nhu thuc tién.

2. N6i dung nghién ctu

2.1. Mét sé vdn dé vé li ludn

2.1.1. Nang luc

Theo B6 Gido duc va Dao tao “Ndng luc la thudc thinh cd nhan, dugc hinh thanh, phdt trién nh& té chdt
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sdn ¢6 va qud trinh hoc tdp, rén luyén, cho phép con ngudi huy dong téng hop cdc kién thic, ki ndng va
thuéc tinh cd nhan khdc nhu hing thd, niém tin, y chi,... dé thuc hién thanh céng mét loai hoat déng nhdt
dinh, dat két qua mong muén trong nhiing diéu kién cu thé” [1, tr. 37]. Bén canh d6, theo Chuong trinh
Gido duc phé théng, can hinh thanh va phat trién cho HS nhiing nang luc cét 16i 1a nang luc chung va
nang luc dac thu. Nhirng nang luc chung dugc hinh thanh, phat trién théng qua cac mén hoc va hoat
déng gido duc. Nhiing ndng luc dac thu dugc hinh thanh, phat trién cht yéu théng qua mot sé mon
hoc va hoat déng gidao duc nhat dinh.

2.1.2. Nang luc st dung céng cu va phuong tién hoc Todn

Trong Chuang trinh Gido duc phé thong mén Toan [2, tr. 14-15]. Nang luc sir dung cdng cu va
phuong tién hoc Toan dugc xac dinh 1a mét trong nédm nang luc cét 16i, quan trong can dugc rén luyén
va phat trién cho HS. Nang luc sirdung céng cu va phuang tién hoc toan ctia HS THPT gdém cac thanh té
tuong Uing véi cac biéu hién sau: 1) Nhan biét dugc tén goi, tac dung, quy cach st dung, cach thiic bao
quan cac d6é dung phuong tién truc quan thong thudng, phuong tién khoa hoc céng nghé (dac biét la
phuong tién st dung céng nghé thong tin), phuc vu cho viéc hoc Toan; 2) S dung dugc cac cong cu,
phuong tién hoc Toan, dac biét la phuong tién khoa hoc cong nghé dé tim toi, kham pha va giai quyét
van dé toan hoc (phu hgp véi dac diém nhan thic [ta tudi); 3) Nhan biét duoc cac uu diém, han ché clia
nhing cong cu, phuang tién ho trg dé cé cach st dung hop li.

2.1.3. S0 lugc vé phdn mém GeoGebra

Phan mém toan hoc dong GeoGebra tich hgp nhiéu ndi dung hinh hoc (2 chiéu va 3 chiéu), dai s6, xac
suat, théng ké, do thi va bang tinh, l1a mét trong nhiing phan mém toan hoc déng hang dau, hé trg hiéu
qua cho qua trinh day hoc Toan [5, tr. 21]. Ngudi dung c6 thé chuyén déi gilta cac méi trudng lam viéc
(hinh hoc phang va mat phdng toa do, hinh hoc khéng gian, bang tinh dién tu, xac suét,...) hodc hién thi
nhiéu moéi trudng lam viéc tai cing mét thai diém. GeoGebra c6 thé chay truc ti€p trén Internet hodc cai
dat vao may tinh. Ngudi dung c6 thé dung may tinh, may tinh bang, dién thoai thdng minh,... khi chay
phan mém. Dén nay, GeoGebra da nhan dugc rat nhiéu giadi thudng cé gia tri nhd cac thanh tuu vé gido
duc, cdng nghé, phan mém. GeoGebra la phan mém c6 nhiéu thé manh: Vé hinh tién loi va dugc dung
mién phi, dé st dung, dé dang chuyén déi dugc ngdn ng(t st dung nén da c6 khoéng it nhing két qua
nghién ctiu st dung phan mém nay cho viéc day va hoc moén Toan trong cac nha truong [3, tr. 122].

2.1.4. So lugc vé phuong phdp trong khéng gian oxy-

Hinh hoc trong khéng gian Oxyzla mét néi dung quan trong ctia Toan hoc I16p 12, bao gébm cac
van dé nén tdng nhu: Vecto, mat phdng, dudng thdng va mat cau. Tuy nhién, day la mot chd dé co tinh
triru tugng rat cao, ludn doi hoi HS phai cé tri tudng tuong khéng gian viing chac dé hinh dung va giai
quyét cadc mai quan hé ba chiéu. Pay la co hoi vang dé khai thac GeoGebra, cong cu toan hoc dong li
tudng phat trién nang luc sir dung phuang tién hoc toan cho HS. Thay vi hoc thu déng, GeoGebra giup
HS truc quan héa, thao tac va kham pha tinh chat hinh hoc. Cong cu nay bién khai niém dai s6 khé khan
thanh do6i tugng khong gian sinh déng, gitup HS thanh thao c6ng nghé trong giai quyét van dé. bay la
bién phép tich cuc, gitip ndng cao hiéu qua giai toan va phat trién tu duy sang tao cho HS theo duing
tinh than ctia Chuong trinh Gido duc phé théng 2018.

2.1.5. Bdc diém nhdn thic hoc sinh 16p 12

Hoc sinh I6p 12 da dat muic phat trién cao vé tu duy logic, triru tugng, c6 kha nang suy luan, mé hinh
hoéa va ti€p nhan nhiing khai niém, ki hiéu todn hoc phtic tap. Tuy nhién, miic d6 thanh thao phu thuéc
vao nén kién thiic trudc dé va phuong phap té chiic hoc tap. HS hoc véi muc tiéu rd rang, chiu tac dong
manh tu ki thi, nén c6 xu hudng uu tién kién thic trong tam va ki thuat giai nhanh.

G Itra tudi 17, HS ¢6 kha nang tiép can cac biéu dién toan hoc da dang (hinh hoc, dai 56, s6 lieu, md
phong), biét tu danh gia va diéu chinh cach hoc néu dugc dinh hudng ding. Tuy nhién, mét bo phan van
dé |& thudc vao ghi nhd may mac, né tranh ndi dung khoé hoac thiéu ki ndng khai thac cong cu hé trg nhu
phan mém, thiét bi s6, bang biéu, mé hinh truc quan.Vi vay, khi day hoc Toan & I6p 12, GV can tan dung
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dac diém tu duy da phat trién ctia HS dé t6 chiic cac hoat ddong kham pha qua céng cu: Phan mém dong,
bang s6 liéu, may tinh, GeoGebra, mé hinh 3 chiéu,... Viéc huéng dan HS str dung céng cu khong chi gidp
truc quan hoa kién thiic va rén ki nang gidi quyét van dé ma con hinh thanh thoi quen hoc tap chl dong,
ki ndng tu tim toi, xtr li thong tin va khai thac phuong tién hoc Todn mét cach hiéu qua.

2.2. Thuc trang vén dé nghién ciru

Trong nhiing ndm gan day, yéu cau déi méi va tang cudng tng dung cdng nghé trong gido duc da
dugc nhan manh manh mé trong Chuong trinh Gido duc phé théng 2018. Dac biét d6i véi mén Toan,
nang luc sirdung cong cu va phuong tién hoc tap, trong d6 c6 cac phan mém toan hoc nhu GeoGebra,
dugc xac dinh la mét thanh té quan trong can boéi duéng nang luc cho HS. Tuy nhién, thuc tién trién
khai tai nhiéu truong THPT cho thay con ton tai khong it bat cap, ca & phia GV lan HS.

2.2.1. Thudn loi

Mot bo phan GV da budc dau nhan thic dugc vai trd cila phan mém GeoGebra trong truc quan
héa, mé hinh héa va hé trg day hoc kién thic hinh hoc, dai s6,... Mét s6 thay ¢6 da st dung phan mém
trong viéc thiét ké bai gidng, vé hinh, minh hoa két qua tinh toan hodac trinh chiéu dé giup HS dé tiép
can van dé hon. HS da c6 diéu kién tiép can véi may tinh, thiét bi dién tr va to ra hing thu véi cac hinh
thic hoc tap co6 yéu té cong nghé. Trong mot s6 trudng hap, khi GV khai thac GeoGebra két hgp cai
tién phuang phap day hoc & mét s6 ndi dung mén Toan THPT, HS thé hién dugc su ch déng, linh hoat,
biét dat cau hoi, tim toi |6i giai, hi€éu sau ban chat van dé va phat trién tu duy logic cling nhu kha nang
sang tao.

2.2.2. Khé khdn

Tuy nhién, thuc té clng cho thay nhiéu GV van stt dung phuong phéap day hoc chua phu hgp véi
tiing doi tugng HS va tirng noi dung kién thic. Ki ndng khai thac va ting dung cac phan mém toan hoc,
dac biét la GeoGebra clia GV con han ché. Phan mém thudng chi dugc dung véi muc dich minh hoa
hodc vé hinh don gian, thay vi dugc van dung nhu mét cong cu hé trg HS kham pha, kiém chiing gia
thuyét, thiét lap khai niém, tim toi phuang phap giai hay xay dung cong thiic toan hoc.

Hé théng cau hoi ggi ma tuy da dugc GV st dung, song HS van chu yéu dua vao sach gido khoa,
hinh vé tinh va suy luan ca nhan, trong khi khéng dugc ti€ép can cac hoat dong kham pha cé ho trg
phan mém. Hé qua la HS ¢6 thé thudc bai nhung chua hiéu sau, kha nang van dung vao thuc tién con
han ché, kién thic nhanh chéng bi mai mét néu khéng dugce 6n luyén thudng xuyén. Viéc thiéu cac
tinh huéng trai nghiém, thao tac truc quan va méi trudng tuong tac khién HS chua thuc su hing thu
véi mén hoc, dan dén déng luc hoc tap va két qua tiép thu kién thiic con thap. Ti tinh hinh trén 6 thé
thay rang viéc iting dung GeoGebra trong day hoc Toan & trusng THPT mdi diing & muic ho trg GV, chua
trd thanh mot phuong tién hoc tap chu déng cho HS. Muén nang cao chat lugng day hoc can khai thac
phan mém GeoGebra dé t6 chuc cac hoat dong gan vasi phan mém theo hudng phat trién nang luc,
thay vi chi dung dé minh hoa hinh thuec.

2.3. Khai thdc phdn mém GeoGebra trong day hoc mét sé néi dung vé phuong phdp toa dé
trong Oxyz

Tu tinh hinh day hoc Toan va nhiing thuan lgi, khé khan trong viéc phat trién nang luc st dung cong
cuy, phuong tién hoc tap cho HS THPT c6 thé thay viéc khai thac phan mém GeoGebra két hgp véi cac
phuong phéap day hoc hién dai la huéng tiép can hiéu qua. Cach lam nay vira tang cudng tinh ch dong
cla HS, vira gop phan nang cao chét lugng day hoc & trudng THPT.

2.3.1. Khai thdc phdn mém GeoGebra khi hinh thanh céng thuc tinh géc gidia hai dudng thdng

Y tuéng: Trong Toan 12, Bai 16, HS dugc tim hiéu céng thic tinh goc gitta hai dudng thang théng
qua hoat déng 1 [4, tr. 51]: Trong khéng gian Oxyz, cho hai dudng thing A va A" tuong Ung c6 cac
vectd chi phuang i = (a;b;c),ii'=(a’;b';¢).a) Hay tim méi quan hé gilia cac goc (4.4) va (@, '); b) C6 nhan
xét gi vé méi quan hé giifa cos(A,A') va [cos(ii,ii")|? Ta dung phdn mém GeoGebra tao ra ting dung dé
biéu dién hinh anh déng mé ta ndi dung trén. Cac budc tao cu thé:
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Budc 1: Tao cac thanh trugt a,b,c,a'\b',c', sau d6 tao cadc hop nhap dir liéu va chen cac gia tri
a,b,c,a',b',c' tuong Ung vao cac hop nhap dir liéu. Cac tham sé a,b,¢,a',b',¢' la cac toa do cua hai vecto
ﬁ=(a;b;c),12‘=(a';b/;c').

Budc 2: Tao hai dudng thdng A va A’ tuong Uing c6 cac vectd chi phuong ﬁz(a;b;c),ﬁ':(a';b';c').
Hai dudng thang nay thay doi khi ta thay d6i gia tri a,b,c,a',b',c'trong hdp nhap di liéu.

Budc 3: Tao hai duong thang a va b diqua diém 5, lan lugt song song véi hai dudng thang A va
A’.Dung cong cu do goc gilia hai dudng thang @, ;. Bay chinh la goc gita hai dudng thang A va A’
.Dung céng cu do goéc gilta hai véc-to ii =(a;b;c),ﬁ'=(a';b';c') va cho hién thi s6 do gdc gilia hai dudng
thang va s6 do gdc gitia hai véc-to.

Budc 4:Nhap vao khung nhap 1énh dé tinh cos(A,A) va [cos(i,#")| va cho hién thi gia tri.

2.3.2. Khaithdc phdn mém GeoGebra khi hinh thanh céng thiic tinh géc gidia duding thang va mdt phang

Y tuéng: G Toan 12, trang 50, bai 16, HS dugc tim hiéu “Céng thuic tinh géc gitia dudng thdng va mdt
phdng” théng qua hoat déng 2 [4, tr. 51]: Trong khéng gian Oxyz, cho dudng thdng A va mat phang
(P). Xét ii = (a;b;c) 1a moét vecto chi phuong clia A va ii = (4; B;C) (v8igia A') la mdt vecto phap tuyén
cuda (P).

a) Hay tim méi quan hé gitta cdc goc (A,(P)) va (a,a); b) Cé nhan xét gi vé moi quan hé gilra sin(A,A')
va |cos(ii,ii)| 2. Ta dung phan mém GeoGebra tao ra ing dung dé biéu dién hinh dnh déng moé ta noi
dung trén, cu thé tao 3 budc:

Buéc 1: Tao cac thanh truot a,b,c,4,B,C, sau do6 tao cac hop nhdp di liéu va chen céac gia tri
a,b,c, 4,B,C tuong ting vao cac hép nhap dit liéu. Cac tham s6 a,b,c¢, 4, B,C la cac toa d6 cla hai vecto
u=(a;b;c),ni=(4;B;C).

Budc 2: Dung céng cu do gbc gilta dudng thang A va mat phang (P). Dung céng cu do goc gilia
hai vecto ii = (a;b;c),7i = (4; B;C) . Cho hién thi s6 do gdc gitra dudng thadng A va mat phang (P), s6 do
géc gilra hai vecto.

Budc 3: Nhap vao khung nhap Iénh tinh gia tri sin(A,A') va | cos(i, ) | va cho hién thi gia tri.

2.3.3. Khai thdc phdn mém GeoGebra khi thiét ké file bai tdp giup hoc sinh tu hoc, tu rén luyén & nha

Y tudng: Tao ra cac cau hoi trdc nghiém cho mét 16p cac cau hdi cung chd dé. Dung s6 ngau nhién
ta tao ra vo s6 cau hdi khac nhau cuing chd dé, c6 sén 15i gidi. M6i 1an click chudt vao nut thay déi dé
bai thi ngay lap tuic dé bai do6 da thay déi sé liéu (Mac du van la dang bai tap d6 nhung sé liéu da thay
déi). Biéu nay giup HS luyén dang bai tdp dé dugc nhiéu lan. GV chia sé file cac bai tap giai sén d6 cho
HS dé HS & nha ma file va tu rén luyén. Cu thé 4 budc tao dung va lap trinh nhu sau:

Budc 1: Tao cac tham s6 ngau nhién.

Budic 2: Nhap cac dang cau héivao 6 chén van ban, s6 liéu clia cac cau hoi dugc lién két véi cac tham
s6 ngau nhién.

Budc 3: Tao cong thic, tinh todn cho 1 dap dn dung va 3 dap an sai.

Budc 4: Tao nut thay d8i cau hoi (thay d6i dé bai), lién két vai cac tham s6 ngau nhién qua chic nang
randomBetween dé méi lan clik chuét vao nut thay déi cau hai thi tham sé ngau nhién thay déi.

2.4. T6 chi'c mét sé6 hoat déng trdi nghiém qua khai thdc phdn mém GeoGebra khi day hoc céng
thuc todn hoc

2.4.1. T6 chuc hoat déng trai nghiém qua khai thdc phdn mém GeoGebra trong day hoc tim céng thirc
tinh géc gida hai dudng thdng

Sau day la cac budc GV té chiic day hoc nham tim ra cong thuic tinh goc gilta hai dudng thang vai
su hé trg ctia phan mém toan hoc GeoGebra:

Buéc 1: GV dé xuat nhiém vu: GV néu hoat dong 1[4, tr. 50]. Trong khéng gian Oz, cho hai dudng
thang A va A’ tuong Uing c6 cac vecta chi phuong i = (a;b;c),ﬁ':(a';b';c'). a) Hay tim méi quan hé
gilfa cdc goc (A,A°) va ( #,u"); b) C6 nhan xét gi vé méi quan hé giita cos(A,A') Va ‘cos(ﬁ,ﬁ') ?
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Budic 2: GV t6 chtic cho HS tham gia trai nghiém cu thé. GV ma file GeoGebra thiét ké san va yéu cau
hoc sinh [én diéu chinh toa d6 vecto ii = (a;b;c),ﬁ':(a';b’;c').

Budc 3: GV t6 chiic cho phan tich: Théng qua qua trinh thay d6i toa dé cla 2 vecto
i =(a;b;c),ii' = (a';b';c'), HS kiém chiing cac két qua ddi véi toa do vecta cu thé. Sau khi trdi nghiém cu
thé, GV cho cac HS tu suy nghi va cung tranh luan dudi su diéu khién cta GV.

Budc 4: HS khai quat hda. Bang viéc st dung van dap, goi md, GV ho trg HS hodc HS tim ra két qua.
Thong qua do, HS tiép thu kién thiic mai.

2.4.2. T6 chuc hoat déng trai nghiém qua khai thdc phdn mém GeoGebra trong day hoc tim c6ng thiic
tinh géc gitia dudng thdng va mét phdng

Sau day la 5 budc GV t6 chiic day hoc nham tim ra cong thuc tinh goc gilra dudng thdng va mat
phang véi su hd trg cla phan mém toan hoc GeoGebra:

Budc 1: GV dé xuat nhiém vu: GV néu hoat dong 2 [4, tr. 50]. Trong khdéng gian Oxyz, cho dudng
thdng A va mat phang (P). Xét ii = (a;b;c) la mét vectd chi phuong clia A va 7 =(4;B;C) (véigia A')
la mot vecto phép tuyén clia (P). a) Hay tim méi quan hé gilta cac goc (A,(P)) va (aA,A'); b) C6 nhan xét
gi vé mai quan hé gilfa sin(A,A) va |cos(ii, i) |?

Budc 2: GV t6 chuc cho HS tham gia trai nghiém cu thé. GV mé file thiét ké sdn dua vao phan mém
GeoGebra va yéu cau HS Ién diéu chinh toa d6 vecto i = (a;b;c) va toa do 7 =(4;8;C).

Budc 3: GV t6 chiic cho phan tich: Théng qua qua trinh thay d6i toa do i =(a;b;c)va toa do
7i =(A4; B;C), HS kiém ching cac két qua doi véi toa do vecta cu thé. Sau khi trai nghiém cu thé, GV
cho céac HS tu suy nghi va cling tranh luan duéi su diéu khién ctia GV.

Budc 4: HS khai quat hda: Bang viéc st dung van dap, ggi md, GV ho trg HS hoac HS tim ra két qua.
Thong qua do, HS tiép thu kién thiic mdi.

3. Két luan

Bai viét da téng hap ca s& Ii luan vé NL st dung céng cu va phuong tién hoc toan, dac diém nhan
thic HS 16p 12. Trén ca s& d6, ching téi da khao sat thuc trang viéc té chiic hoat hoat déng day hoc
theo huéng boi duéng nédng luc st dung cong cu va phuaong tién hoc todn, tir d6 dé xuat khai thac
phan mém GeoGebra trong day hoc 3 n6i dung vé phuong phép toa d6 trong Oxyz (khi hinh thanh céng
thuc tinh géc gitia hai dudng thdng; Khi hinh thanh céng thic tinh goc gidia dudng thdng va mdt phdng;
khi thiét ké file bai tdp giup HS tu hoc, tu'rén luyén & nha). Bén canh d6, chiing t6i da té chic 2 hoat déng
trdi nghiém (nhdm hinh thanh céng thic tinh géc giiia hai dudng thdng, géc gitia dudng thdng va mdit
phang trong khéng gian; thiét ké file bai tdp giup HS tu hoc, tu'rén luyén &nha). Qua té chic hoat dong trai
nghiém budc dau cho thay dé xuat khai thac phan mém GeoGebra c6 tinh kha thi va hiéu qua trong
viéc nang cao hing tha hoc tap, kha nang tu duy va déc biét la béi duéng nang luc st dung céng cu
va phuong tién hoc toan. K&t qua té chiic hoat déng trai nghiém cting da khang dinh néu GV khai thac
phan mém GeoGebra hgp li, sang tao trong day hoc phuong phap toa dé trong khong gian néi riéng,
mon Toan THPT néi chung sé gop phan nang cao chat luong day hoc theo dinh huéng phat trién nang
luc, dap Ung yéu cau déi mai giao duc hién nay.
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