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Abstract

Visual-based teaching plays a crucial role in developing students’ mathematical thinking, with GeoGebra,
especially its 3D version, offering an interactive and intuitive way to visualize concepts and theorems. This paper
explores the connection between GeoGebra and geometry, clarifying the requirements for using the software
to support geometry teaching. It further demonstrates how GeoGebra can be used to visualize the theorem
"Condition for a line to be perpendicular to a plane,” allowing students to analyze geometric relationships from
different perspectives. Lastly, the paper provides conclusions and recommendations to optimize the application
of GeoGebra in mathematics teaching.
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1.Patvan dé

Hinh hoc khéng gian la mét trong nhiing néi dung quan trong trong chuang trinh Todn hoc I6p 11.
Trong d6, dinh ly vé dudng thdng vudng géc véi miat phang déng vai trd nén tang, giip hoc sinh (HS)
hiéu rd hon vé quan hé vuéng gdc trong khéng gian va lam co sé cho cac bai toan Hinh hoc phc tap
hon. Tuy nhién, mét trong nhing thach thic I6n d6i véi HS la kha nang tudng tugng va truc quan héa
cac doi tugng khoéng gian, dac biét khi chi s dung cac hinh vé 2D trén gidy hoac trén bang. Thuc té,
nhiéu HS gédp kho khan khi tiép can cac kién thic vé hinh hoc khéng gian bai tinh triru tugng cao cla
nhing khai niém. Cac bai gidng truyén théng thudng chi dua trén hinh vé tinh, dan dén viéc HS khong
thé quan sat va tuong tac véi cac déi tugng hinh hoc mét cach linh hoat. Piéu nay khéng chi dnh
hudng dén kha nang tiép thu bai hoc ma con khién HS dé mac sai lam trong lap luan va chiing minh
hinh hoc. Do d6, viéc tim ki€ém cac phuong phéap gidng day hiéu qua hon dé hé trg HS truc quan héa
kién thurc la rat can thiét.

GeoGebra la mot phan mém mién phi, tich hgp manh mé gitta hinh hoc, dai s6 va bang tinh, cho
phép ngudi dung dé dang tao ra cac mo hinh tinh va déng, gitp HS tiép can kién thiic mét cach sinh
dong va truc quan han. Trén thé gidi da cé nhiéu nghién cltu chuyén sau vé viéc ing dung GeoGebra
trong giang day Toan hoc, dac biét & cac noi dung lién quan dén hinh hoc khong gian [1], [2], [3]. Tai
Viét Nam, tuy cling da xuat hién mét s6 cdng trinh nghién ctu tap trung vao day hoc Hinh hoc khéng
gian I16p 11 va ting dung phan mém hinh hoc déng GeoGebra [4], [5] nhung nodi dung lién quan dén
dinh ly vé diéu kién dudng thang vudng géc véi mat phdng van chua dugc khai thac triét dé. Thuc té
nay dat ra nhu cau can thiét vé viéc nghién ctiu va nang cao ky nang ting dung GeoGebra cho ca gido
vién (GV) va HS, minh hoa viéc sit dung Geogebra trong day hoc mét néi dung cu thé, tir @6 lam nén
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tang cho cac nghién ctiu day hoc hiéu qua tuong tu va dap tng yéu cau déi méi ciia Chuong trinh gido
duc phé théng mén Toan 2018.

2. No6i dung nghién ciu

2.1. Quan hé giita GeoGebra va todn hinh hoc

GeoGebra la phan mém toan hoc déng, hd trg viéc hoc va day cac phan nhanh cia mén Toan
nhu Hinh hoc, Pai s6, Giai tich va Thong ké. Véi uu diém biéu dién truc quan dugc nhiéu doi tugng,
GeoGebra gitp minh hoa dinh ly, dung hinh va kham pha tinh chat qua cac hoat déng tuong tac trong
mon Hinh hoc. Cu thé, Geogebra c6 thé dung dé dung cac hinh khéi nhu hinh chép, lang try, mat
phang va dudng thdng trong khéng gian ba chiéu (3D). Ngudi dung c6 thé xoay, phéng to, thu nhé
va quan sat ti nhiéu géc dé dé hiéu ré cau tric hinh hoc. Hon nita, GeoGebra con giup kiém tra vi tri
tuong déi gilta cac d6i tugng nhu dudng thang song song, cit nhau hodc chéo nhau; tinh khoang cach
gira diém, dudng va mat phang cling nhu xac dinh géc gilra cac déi tuong, hé trg dung hinh chiéu
vudng gac, giao tuyén clia mat phdng va mé phong tinh chat hinh hoc.

Qua viéc phan tich ky luéng chuong trinh Hinh hoc khong gian I6p 11 va kham pha cac tinh nang cla
GeoGebra, chiing ti dé xuat mét sé ndi dung phi hgp dé tiing dung phan mém nay vao day hoc Hinh hoc.

2.1.1. Vé khdi niém

GO6c giita hai dudng thdng: HS thudng nham 1an vé vi tri tuang déi chia hai duding thang trong khéng
gian, dan dén khé xac dinh goc gitta chiing. GeoGebra gitp truc quan hoa vi tri va hé trg cach xac dinh
goc dé dang hon.

Budng thdng vudng géc véi mdt phdng va goc gidia hai mét phdng: Viéc hinh dung mét dudng thang
vudng goc vdi tat ca cadc dudng thadng nam trén mot mat phéng la kha kho khan déi véi HS. GeoGebra
cung cap cdng cu do gdc, gitip HS nhan dién méi quan hé vé goc gilia cac dudng thang, dua vao cach
xac dinh s6 do géc dé nhan biét dudng thang c6 vudng goc véi dudng thang va dudng thdng cé vudng
gébc v6i mat phang hay khéng cling nhu cach xac dinh géc gitra hai mat phang mét cach truc quan.

Khodng cdch tirmét diém dén mét mdt phdng: La khodng cach ngan nhat. GeoGebra gitip minh hoa
truc ti€p qua trinh xac dinh diém gan nhat, giip HS hiéu ré ban chat doan vudng géc

2.1.2.Védinhly

Mét s6 dinh ly hinh hoc I6p 11 ¢6 thé sit dung GeoGebra hé trg day hoc hiéu qua. Chang han, dinh ly vé
dudng thang vudng goc véi mat phang “Néu mét dudng thang vuéng géc véi hai duding thdng cdt nhau ciing
thudc mét mdt phdng thi né vuéng géc véi mdt phdng dy’. Dinh ly hai mat phdng vuéng goc: “Diéu kién cdn
va du dé hai mat phang vuéng géc véi nhau la hai mét phdng nay chiia mét dudng thdng vudng géc véi mat
phdng kia”.Binh ly quan hé vuéng goc lién quan dén giao tuyén hai mat phang“Néu hai mdit phdng cdt nhau
va ciing vuéng goéc véi mdt phdng thu ba thi giao tuyén cda ching cling vuéng goc véi mdt phdng tha ba do”.
GV c¢6 thé st dung tinh nang do goc clia Geogebra dé xay dung nhiing kich ban su pham phu hop, gitip HS
khang dinh tinh ding dan ctia dinh ly, ti€p can va hinh thanh cac dinh ly.

2.2, Yéu cdu cua viéc sir dung phuong tién truc quan héa trong day hoc Hinh hoc 11

Hién nay, phan mém hé trg day hoc truc quan da tré nén phé bién va da dang. D€ lua chon dugc
mot phan mém hé trg day hoc pht hgp chiing ta can xem xét cac yéu té.

Tinh mé&: Phan mém cho phép GV tuy chinh néi dung, giao dién va hoat déng day hoc dé phu hop
Vi tiing déi tugng HS. Déng thdi, tao diéu kién cho HS c6 thé chu dong kham pha, phét huy tu duy
sang tao va phat trién ky ndng giai quyét van dé.

Kha nding tuong tdc: Phan mém tot gitp HS cha déng tiép can kién thic thay vi thu dong ti€p nhan
théng tin. Cadc moé phong thuc té gitip HS lién hé kién thiic véi ddi sdng, tang kha nang tap trung va ghi nha.

Giao dién than thién: Giao dién truc quan, dé st dung gitip GV va HS tiép can nhanh chong. Hinh anh
sinh ddng gop phan thu hit su chid y va tao déng luc hoc tap.
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TU cac tiéu chi trén, phan mém hé trg day hoc Hinh hoc I6p 11 can dam bao hai yéu cau: 1) Thé hién
chinh xac méi quan hé hinh hoc trong khéng gian, déc biét la cac hinh déng 2D, 3D; 2) Cho phép HS
dé dang s dung, tuang tac truc ti€p, gitp tu kham pha va hiéu sau kién thiic. Véi nhiing Igi ich nay,
GeoGebra la phan mém tiém nang dap Uing tot hai yéu cau trén trong day hoc Hinh hoc.

2.3. Minh hoa cdch thic sirdung phdn mém Geogebra trong truc quan héa day hoc dinh ly “Piéu
kién dé duong thdang vuéng géc véi mdt phdang”

Tham khao nghién ctru ctia nhém téc gia Nguyén Ngoc Giang va cong su (2023), nhom nghién ctu
da dé xuat quy trinh stir dung GeoGebra hé trg day hoc truc quan gém 5 budc sau: Budc 1: Xem xét va
xac dinh kha nang st dung cong cu, phuong tién hoc toan Geogebra trong viéc giai quyét bai toan;
Buéc 2: St dung cdng cu, phuong tién hoc Toan véi su hé trg cla phan mém Geogebra dé du doéan két
qua bai toan; Budc 3: Ching minh bai toan; Budc 4: Rut ra két luan; Budc 5: Dao sau giai phap (néu cd).

Dua vao quy trinh trén, ching t6i minh hoa viéc sir dung phan mém GeoGebra nham tang tinh truc
quan cho HS trong hoat déng ti€p can va hinh thanh dinh ly vé diéu kién dé dudng thang vuéng goc
mat phang.

Bai toan: Cho mat phang (P) chiia hai dudng thang cat nhau a va b. Néu dudng thang d vudng goc
véi hai dudng thang a va b thi du doan d c6 vuéng gbc véi mat phang (P) hay khéng?

Budc 1: Xem xét va xdc dinh kha ndng st dung céng cu, phuong tién hoc todn Geogebra trong viéc gidi
quyét bai todn trén.

Bai toan chia cac khai niém mat phdng, dudng thang trong khéng gian va cac tinh chat vuéng
gébc, thudc,... nén bai toan cé thé sit dung cong cu, phuang tién hoc Toan véi su ho trg ctia phan mém
Geogebra dé tinh géc gitra hai dudng thang trong khéng gian.

Budéc 2: St dung céng cu, phuong tién hoc Todn véi su hé trg cia phdn mém Geogebra dé du dodn két
quda bai todn trén.

- Chon =, sau do6 chon Perspectives, chon 3D Graphics; S0 dung cOng cu .~ Lee dung dudng
thang AB.

-Strdung cong cu 4* , nhan chon mét vi tri bat ky nam ngoai dudng thdng AB dé dung diém C.
Sau d6, st dung cong cu <= dung dudng thang AC.

-Chon céng cu @ va chon o pependeuarpiane , Nhdn chon diém B va dudng thang AB dé tao ra mat
phang (R); nhap chon diém C va dudng thang AC dé tao ra mat phang (S).

- Chon céng cu ¥ htesectTwosutaces , nhan chon hai mat phang (R) va (S) dé tao ra giao tuyén d vudng
go6c vai AB va AC.

- Chon cong cu  Pane |, chon hai dudng thang AB va AC dé tao ra mat phang (P) chira AB va AC.
Choncodngcu .~ ,nhanchon haivi tri bat ky trong mat phang (P) dé dung dudng thang | bat ky.

- Chon c6ng cu X'n‘eﬁed , nhan chon dudng thing & véi mat phing (P) tao ra giao diém F; Chon
cONg cu = parallel Line , nhan chon dudng thang | va diém F tao ra dudng théng h.

- Chon c6ng cu &, A% | nhan chon hai dudng thang d va h. Két
qua hién thi trén hinh |a s6 do goc ctia dudng thdng d véi dudng thang
h; Cu6i cung, Chon cong cu & Meve  di chuyén dudng thdng h va quan
sat s6 do goc clia d va h. Tir d6 dua ra du doan.

Sau khi yéu cau HS quan sat hinh vé, thdng qua moét s6 cau héi ctia
GV dé giup HS du doan quan hé gitta dudng thang d va mat phang (P).
Chéng han, GV: Hay di chuyén duding thang h va cho nhan xét vé s6 do

gdc gilia hai dudng thang d va h. HS: Sé do gilra hai dudng thang d va Hinh 1. Minh hoa dinh Iy “diéu kién
h luébn béng 90" cuomg thing vuong goc véi mét phang”
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Nhu vay, théng qua quan sat hinh anh truc quan viéc di chuyén dudng thang d qua ting trudng
hop & budc 2, HS budc dau nhan biét tén goi va hiéu cach st dung cac nat I1énh, hiéu cac tinh nang hinh
hoc dong va Toan hoc dong ctia phan mém GeoGebra, (ing dung hiéu qua céng cu nay trong qua trinh
du doan va kham pha truc quan méi quan hé vuéng goc gilta dudng thdng va mat phéng.

Budc 3: Chuing minh bai todn.

Qua F, ké dudng thidng a, b sao cho a//4B va b//AC.

Ldy M, Pea va N, Qeb saocho FuM = FN =FP=FQ.

T cach dung céac diém M, N, P, Q, ta c6 MNPQ la hinh ch(t nhat. L&y mét diém T ed khéng thudc
mat phang (P). Ta chitng minh TF vudng gdc véi moi dudng thang di qua F trong mat phang (P).

Truong hop 1: Budng thang can chimng minh vuéng goc véi TF cdt MQ

Vé dudng thang bat ki qua F c&t MQ, NP lan luot tai G va H. Theo dinh ly Thales, ta co:

FG_FQ_0QG
FH FN HN

Tacd J1r? + FM? =TF? + FN? =\TF? + FP* = JTF* + FQ*.

Suyra TM =TN =TP =TQ.

Xét tam gidc TMQ va TPN cb TM =TP, TQ =TN, MQ = NP.

Suy ra ATMQ = ATPN (c.c.c). Do d6, toa = TNP. X

Xét tam gidc TOG va TNH, ta c6:GQ = HN, TOG = TNH, TQ =TN. Hink 2. "ﬁ”;f'];‘;;]f;”“’”gg‘”

Suy ra ATQG = ATNH (c.g.c).

Vivay, 1G = TH, dan dén 7Gx latam gidc can taiT,ma FG=FH nén IF L GH.

=1 suyra FG=FH, QG = NH.

Truding hop 2: Dudng thang can chiing minh vuéng géc vé TF song song véi MQ
Goi R, S lan lugt la giao diém ctia dudng thang qua F song song véi MQ vai MN, PQ.
Theo dinh ly Thales, ta c FR_MR _FM . pp =FS, MR = PS.

FS PS FP

Xét tam gidc TQP vaTNM c6 TP=TM, TQ=TN, QP = NM.

Suy ra ATQP = ATNM (c.c.c). Dan dén, TOP = TNM.

Xét tam giac TMR va TPS c6 MR = PS, TM =TP (do TH1), va TMR = TPS.

Suy ra ATMR = ATPS (c.gc). Do d6, TR=TS. Vay tam giac TRS la tam #—
g|a’c can taiT, ma FR=FS nén TF L RS. Hinh 3. Minh hoa IF vuéng géc (P)

(TH2)

Buéic 4: Rut ra két ludn.

TU hai trudng hgp trén, ta dugc dudng thang TF vudng géc vaéi moi dudng thang qua F trong mat
phang (P). Diéu nay dan dén TF vudng goc véi moi dudng thang trong mat phdng (P). That vay, véi moi
dudng thang t trong mat phang (P), tén tai duy nhat dudng thang t’qua F song song véit, ma TF vudng
gbc véi t' nén TF vudng géc véi t. Vay TF vudng géc véi moi duding thang trong mat phéng (P), hay d
vuéng goc v6i mat phang (P).

Budc 5: Bao sdu giai phdp (néu cé).

G trong dinh ly nay, ta thdy cé gia thiét hai dudng thang a, b cit nhau. Liéu a song song vdi b thi
két luan cia dinh ly c6 con dang khéng? Cau tré 16i la khong. Ta dung hinh nhu sau dé c6 phan vi du.

- Chon =, sau do chon Perspectives, chon 3D Graphics; - SGdung congcu ~“tee  dung dudng
thdng AB, dattén laa;- Sirdung congcu «* détao diém C bat ky (khéng thudc AB); - St dung cong cu
~— Parallel Line , nhan chon diém C va dudng thang AB dé dung dudng thang qua C song song véi AB, dat
tén 1a b; - SU dung cong cy W rependesiarPie , nhan chon diém C va dudng théng AB dé tao mét phang
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(Q) qua C vudng goc v6i AB; - Strdung cdng cu “um , dung dudng thang DE bat ky nam trong (Q)
sao cho DE khéng vudng goc véi mat phang (P).

Vi a, b vuéng géc v6i mat phang (Q) nén a, b vudng géc véi DE nhung ré rang DE khéng vudng goc
vai mat phang (P).
Truc quan hoéa gitp HS du doan, tiép can va hinh thanh
dinh ly “Diéu kién dé mét dudng thang vudng goc véi mat
phang”. Khi sir dung GeoGebra, GV c6 thé giup HS quan sat
truc ti€p nhiéu vi tri cha dudng thang d véi mat phéng (P).
Tuy nhién, v&i cdch dung d luén vudng goéc véi hai dudng
thang cdt nhau a va b trong (P) cho trudc, thi goc gitta d va N
(P) ludén bang 90° . Nhd mo hinh khéng gian ba chiéu, HS
khéng con phai tuéng tugng ma ho nhu khi nhin hinh vé
phang. Tinh linh hoat ctia phan mém gitp HS dé dang du
doan, ghi nhé va hiéu sau dinh ly, thay vi hoc thuéc mét
cach may moc theo cach mot s6 GV st dung phuong phap truyén théng truéce day.
3. Két luan va khuyén nghi

Hinh 4. Minh hoa quan hé vuong géc khi
hai dwomg thing a va b khéng cdt nhau

GeoGebra la cong cu hitu dung, gitp nang cao chat lugng giang day mén Hinh hoc 16p 11. Viéc st
dung phan mém nay khéng nhimng giup HS truc quan hoa cac hinh anh trong khong gian ba chiéu,
du doan va hiéu rd hon cac khai niém hinh hoc tritu tugng ma con khuyén khich cac em tham gia tich
cuc vao qua trinh hoc tap. Mac du cé moét s6 han ché nhu yéu cau ky nang st dung phan mém thanh
thao va can c6 thiét bi cong nghé dé thuc hién nhung néu GV va HS vugt qua nhiing han ché nay,
GeoGebra sé la cong cu cuc ky hitu ich trong viéc nang cao chét lugng giang day va hoc tap. Viéc tich
hop GeoGebra vao day hoc sé gitip HS phat trién ky nang tu duy logic, khdm pha sang tao va cai thién
két qua hoc tap mon Toan clia cac em.

Vi vay, dé t6i da hda hiéu qua st dung GeoGebra trong gidng day Toan hoc, dac biét Ia Hinh hoc can
c6 su quan tam, ho trg tir GV, nha trudng va co quan quan ly gido duc. Cac co quan quan ly nén té chiic
cac khoa huan luyén, hoi thao vé GeoGebra, gitp GV lam chd cac cong cu ti co ban dén nang cao. Nha
trudng can cung cap tai liéu hudng dan chi tiét, bao gom bai giang mau va vi du minh hoa. Dong thdi,
can dam bao du may tinh dé GV va HS ludn c6 ca héi thuc hanh phan mém. Viéc tich hgp GeoGebra
vao chuaong trinh chinh thic 1a can thiét, ti ké hoach gidng day dén bai tap tng dung, khuyén khich
HS s dung GeoGebra dé du doén két qua va kham pha tiing mach kién thic ctia bé mén Toan hoc.
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