Tap chi Giao duc (2024), 24(23), 19-23

ISSN: 2354-0753

DAY HQC GIAI MOT SO BAI TOAN O TRUNG HQC CO SO
VOI SU'HO TRQ CUA PHAN MEM GEOMETER’S SKETCHPAD

Tran Dinh Chau,
bing Thi Thu Thay*

Avrticle history
Received: 10/8/2024
Accepted: 19/9/2024
Published: 05/12/2024

Keywords
Geometer's Sketchpad
software, some math
problems, students,
secondary school

Bd Gido duc va Dao tao
+ Tac gia lién h¢ e Email: thuy311@gmail.com

ABSTRACT

In teaching Mathematics, the use of mathematical softwares helps students
practice the skills of using modern teaching technologies and equipment,
supporting the process of exploring and discovering knowledge, and solving
mathematical problems. Geometer's Sketchpad is essentially a tool that allows
the creation of geometric shapes, with many useful applications in teaching
Mathematics. The main function of the software is to draw, simulate the
trajectory and transformations of plane geometric shapes, draw graphs in the
plane, perform simple arithmetic calculations, etc. This study proposes a
teaching process for solving math problems with the support of Geometer's

Sketchpad software and illustrates this process in teaching and solving some
math problems in secondary schools. Thereby, it helps students explore and
discover knowledge, practice problem-solving skills, employ information
technology skills in learning, etc. to be more active, self-motivated and enjoy
learning Mathematics.

1. Mé dau

Muc tiéu ctia Chuong trinh gido duc phd thong mén Toan 2018 1a gop phan hinh thanh va phat trién cho HS nang
luc toan hoc, bao gém cac thanh phﬁn cdt 161 nhu: nang lyc tu duy va lap luan toan hoc; nang lyc moé hinh hoa toan
hoc; ning luc giai quyét van dé toan hoc; ning luc giao tiép toan hoc; nang lyc sir dung cong cu, phuong tién hoc
Toan (B4 GD-DT, 2018). Viéc img dung cong nghé thong tin trong day hoc s€ tao co hoi cho HS rén luyén ki nang
str dung céc thiét b day hoc mon Toan, déc biét la may tinh dién tir va may tinh cam tay, hd trg qua trinh biéu dién,
tim toi, kham pha kién thirc, giai quyét vin dé toan hoc (Bo GD-DT, 2018).

Phan mém Geometer’s Sketchpad (con goi 1a GSP) c6 phién ban thuong mai dau tién dugc phat hanh nim 1991
boi Key Curriculum Press sau mot thoi gian thir nghiém ¢ Hoa Ky. Nam 1993, phién ban dau tién danh cho hé diéu
hanh Windows méi chinh thirc ra doi. GSP 1a mot phan mém véi muyc dich kham pha Hinh hoc Euclid, Dai s6, Giai
tich va cac nganh khac cta toan hoc, gdm céc cong cu v& hinh ¢6 dién ciia hinh hoc Euclid 14 thudce va compa, tir do
xdy dung nén céac cong cu dyng hinh co ban nhu: lay trung diém cua doan thing, v& dudng thang di qua mot diém
va vudng goc hodc song song voi mot dudng thémg cho trude, v€ mot goc bémg goe cho trude, v€ tia phén gidc cua
mot goc,... (Bui Thi Diém Trang, 2015; Nguyén Thanh Canh, 2007). Phan mém cho phép do do dai cua doan thang,
do gdc, tinh dién tich cua mét hinh,... va cac phép tinh todn, tham chi 1ap bang théng ké v6i cac con so; thyc hién
c4c phép bién hinh nhu phép quay, tinh tién, vi tur,...; cho phép thlet lap mdi lién hé giira cac di twong hinh hoc,
phﬁn mém s& dam bao réng cac quan hé luén duoc béo toan, cha‘ing han khi mot thanh phfin ctia hinh bi bién ddi,
nhitng thanh phan khéc s& dugc ty dong thay d6i theo (Tran Du Sinh va Phan Hiru Thiém, 2007). Pay ciing 1a mot
thé manh ctia phén mém GSP.

Theo Nguyén Dang Minh Phiic va Huynh Minh Son (2021), cac ddi twong hinh hoc ¢6 thé duoc dung trén phan
mém va giit nguyén cac tinh chit, mdi quan hé gitta ching khi ngudi dung thyc hién cac thao tac 1én ddi tuong toan
hoc. Qua trinh thay d6i cu trac, hinh dang cua dbi tugng toan hoc dugc dung trén cac phan rnem hinh hoc dong la
qua trinh x0a - dyng dién ra lién tiép, rat nhanh ma mat thuong khong nhin thay dugc. Mot biéu dién toan dong 1a
mo ta truc quan ciia mot hé cac déi tugng toan hoc, dugce dung mét cach chit ché trén ph?m mém hinh hoc dong. HS
thuc hanh trén phé‘m mém GSP, ré chudt, quan sat sy bién ddi ctia cac hinh hinh hoc dé phéan doan, du doan quy luat,
rit ra tinh chat ctia cc hién tuong. Theo Vii Dinh Chinh (2022), phén doan 14 hinh thirc logic cta tu duy, trong d6
cac khai niém duoc lién két v6i nhau dé khing dinh hay phu dinh mét d4u hiéu ndo d6 cua doi tuong. Phan doan vira
c6 chitc nang nhan thic, lai vira c6 chiic nang du bao. Phan doan dugc hinh thanh boi hai phuong thuc truc tiép va
gian tiép. Trong nghién ctru nay, chi yéu HS phén doan theo phuong thire truc tiép qua viée ré chudt, quan sat sur
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bién ddi ctia céc ddi twong trén phan mém GSP va van dung vao viéc tao ra md phong dong trén phan mém GSP dé
kham pha, tim toi, kich hoat nhiing kién thuc cfi, kham pha kién thie méi, qué trinh hoc tép trd nén tich cyc hon va
hiéu qua hon. Bai béo gi6i thidu vé phdn mém GSP, dé xuét quy trinh day hoc giai cic bai toan véi sy hd trg cua
phan mém GSP va minh hoa quy trinh nay théng qua day hoc giai cac bai toan & THCS.

2. Két qua nghién ciru

2.1. Gidi thiéu vé phan mém GSP

GSP cung cap phuong phéap tiép can toan hoc truc quan va d& hiéu cho HS tir cap trung hoc dén dai hoc. HS
THCS ¢6 thé hoc dai s6 béng cach hiéu cac ti 18, tbe do thay d6i va cac mbi quan hé toan hoc thdng qua biéu dién sd,
bang va dd thi. HS THPT c6 thé str dung GSP dé phac théo co ban va bién ddi hinh dang cac bai toan hinh hoc. Mot
uu diém ndi bt ciia phan mém toan hoc GSP dugc nhidu nguoi ding yéu thich 1a kha ning “nhiing tin nhan vin
ban”. Vi tinh ning nay, phan mém cho phép ngudi ding tily chinh phong chir, ¢& chit va mau sic theo nhu ciu mot
cach rat don gian.

Phin mém GSP 1a mot cong cu cho phép tao ra cac hinh hinh hoc, md phong “hinh hoc dong”, danh cho HS, GV
va cac nha nghién ciu. Phén mém c6 chirc nang chinh 1a v&, mé phong quy tich, bién d01 cac hinh trong hinh hoc
phéng, v& dd thi trong mit phing, tinh dién tich c4c hinh, d dai, chu vi, toa do, cac ham s luong gidc,...; : diém manh
cua GSP la “md phong dong”, nguoi ding c6 thé ré chudt, trong téc, quan sat sy bién déi cua cac yéu td, tir d6 phan
doan, phat hién, du doan quy luat, tinh cht ciia bai toan. GSP cho phép nguoi ding thiét 1ap quan hé giita cac ddi
twong hinh hoc, dam bao cho cac mbi quan h¢ lu6n dugc bao toan (Trén Dbinh Chau va bang Thi Thu Thuy, 2011).

Trén phdn mém GSP chi c6 mot sb cong cu dyng hinh co ban 1a diém, duong thing, dudng tron tuong tur nhu
thude va compa. Dé vé mot hinh bat ki nhu hinh binh hanh, hinh chir nhét, hinh thoi, hinh ngti giac, luc giac,..
1am rat nhiéu thao tac, tuy nhién phan mém lai c6 chtrc ning cho phép ngudi sir dung tao ra cong cu méi/Create New
Tool bing cach st dung céc cong cu co ban, thao tac dung theo dinh nghia ciia cac hinh, phin mém s& “ghi nh¢” va
“d4u” di cac budc trung gian d6, cho ta két qua cudi cing. Khi da tao ra cong cu v& hinh, chi can mét click chudt 1a
ta ¢6 thé v& duoc mot hinh hinh hoc.

2.2. Quy trinh dgy hoc gidi cdc bai todn voi sy hé tro ciia phan mém GSP

Tur dic diém cta phan mém GSP, quy trinh day hoc khai niém dudi sy hd tro cua phdn mém GSP trong nghién
ctru ctia Bui Thi Diém Trang (2015), chiing t6i dé xuat quy trinh day hoc giai cac bai toan v6i s hd tro ctia phan
mém GSP gdm céc budc sau:

Buée I: GV giao nhiém vy cho HS giéi cac bai toan. HS phén tich d& bai, tim huéng mé phong bai toan trén phan
mém GSP. Sau d6, GV thiét ké md phéng bai toan do trén GSP. HS quan sat cac md phéng dong, hinh hinh ho,...
trén GSP dé phan doén, dy doén tinh chét ctia hinh va két qua. ‘

Bu6e 2: Phan tich, tim cach chimg minh, riit ra quy luat, tinh chat. GV sir dung phan mém GSP dé huéng dan
cho HS phan tich bai toan, tim cach chimg minh, giai quyét van dé.

Buée 3: Két luan, mé rong bai toan theo cic hudng khac nhau (néu c6). HS tiép tuc tim toi, kham pha, tw thuc
hanh trén GSP dé thiét ké, mo phong bai todn mé rong (Tran Dinh Chau va Dang Thi Thu Thiy, 2018).

2.3. Minh hoa day hoc gidi mét so bai todn 6 trung hoc co sé vé6i sw hé tro’ ciia phan mém GSP

Sau day la mot s6 vi du sir dung phﬁn mém GSP hd tro day hoc giai cac bai toan sau:

Bai todn 1: Cho tam giac ABC vuodng tai A, dung cic nira hinh tron duong kinh AB, AC, BC vé cling mot phia
(xem hinh 1). So sénh dién tich tam gi4c ABC véi tong dién tich cac hinh tring ludi liém P1, P2.

Budce 1: GV giao nhi€m vy cho HS giai bai toan 1. St dung B
phan mém GSP, diing chirc ning tinh dién tich Measure/Area, GV
cho HS thiét lap s6 do dién tich cac nira hinh tron duong kinh AB,

AC, BC cua tam giac ABC (xem hinh 2). GV huéng dan HS phéan
tich dé quy vé dinh li Pytago, v& thém hinh 2 trén GSP dé dé dang
suy luan va rit ra dugc: Trong tam giac vuong, dién tich nica hinh
tron cé dwong kinh la canh huyén bang tong dién tich cia hai mra -
hinh tron cé dieong kinh la hai canh géc vuéng. HS tiép tuc quan
sat, du doan, kham pha, phan tich so sanh dién tich cua nira hinh
tron duong kinh BC véi dién tich cac hinh quat tron, vién phan,
hinh tring ludi liém trén hinh 1.

Hinh 1
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Burée 2: Phan tich, tim cach chimg minh, rit ra quy luat, tinh chét.
GV c6 thé goi ¥ cho HS tir cach dung hinh va tir phan tich ¢ budc 1
dé chting minh. Goi di¢n tich ntta hinh tron duong kinh BC, AB, AC
theo thit tu 1a S(BC), S(AB), S(AC), theo dinh li Pytago, ta c6: S(BC)
=8(AB) + S(AC).

Goi dién tich tam giac 4BC 1a T, dién tich cac hinh vién phan
cung AB, cung AC 1a V1, V2; dién tich céc hinh trang uGi liém tao
bdi vién phan V1 va nira duong tron dudng kinh AB 1a Pl; tao boi
vién phan /2 va nira dudng tron duong kinh AC 1a P2. Ta c6: S(BC)
=T+ VI+V2(),SAB)=VI+ PI(2); S(AC)=V2+ P2 (3). Tt
(1), (2), (3) suy ra =PI + P2, nghia la dién tich tam giac ABC bang
tong dién tich hai hinh tring ludi liém P1, P2.

Bu6e 3: Két luan. Tam gidc vudng ABC ¢6 dién tich bang tong
dién tich hai hinh tring ludi liém P1, P2. Két qua nay kha tha vi vi
dién tich ctia c4c hinh c6 dang nhu tring ludi liém, vién phan thuong
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Hinh 2

lién quan dén sé pi, trong khi dién tich cta hinh tam giac khong lién quan dén s6 pi (Posamentier, 2013; Pappas,

2014).

Véi d6i tuong HS gidi, GV ¢6 thé thay bai toan trén bang mot cu hdi m& dé cde em tim toi, nghién ctu, phat
hién: C6 thé tim mét da gide ndo ma cé dién tich bdng téng dién tich ciia mét s6 hinh tron hay khong?

Bai todn 2: Cho hai duong tron (O) va (O’) cat nhau tai 4 va B. Mot duong thang d diqua4 cét dudng tron (0)
va (0’) tai Cva D (C va D khac ). Biét diém 4 ndm trong doan thang CD. Lay E la trung diém AC, G la trung diém
AD. Tt gidc OEGO’ 13 hinh gi? Pudng thing d ¢ vi tri nao thi OEGO’ 1a hinh chir nhat?

Buoc 1: Giao nhiém vu cho HS gidi bai toan 2. HS v€ hinh trén phan mém GSP (xem hinh 3) GV huéng dan HS
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Do E, G 1a trung diém cac day cung AC, AD nén ta c6 OE,
O’G ludn vudng goc véi AC. Tiép tuc di chuyén duong thang
d bang cach di chuyén diém D trén dudng tron (O’), quan sét
hinh dang ctia t& giac OEGO".

Buée 2: Phan tich, tim cach chig minh dé rit ra cc quy
lut, tinh chét. Tir phan tich & budc 1, ta c6 OE/O’G (Vi cling
vubng goc véi duong thang d). Vay, OEGO’ 1a hinh thang va
OE vubéng goc voi d nén OEGO’ la hinh thang vudng. Khi di
chuyén d sao cho d/00’, khi 46 OEGO’ 14 hinh chit nhat.

Buoc 3: Két luan, mo rong bai toan theo cac huéng khac

TENFR2NO -

Hinh 3

nhau (néu co). GV di dén két luan: OEGO’ 1a hinh thang vudng va khi d/00’ thi OEGO” 1a hinh chir nhat (xem

hinh 4).
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Md réng bai toan: Khi duong thang d di qua tim O thi tir gidc OEGO ” 1 hinh gi? (di chuyén diém D chay trén
duong tron tam O, quan sat céc vi tri cta tir giac OEGO’ (xem hinh 5).
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Bai todn 3: Trén cc canh cua tam gidc ABC bat ki cho trude, dung vé phia ngoai ba tam giéc déu. Hay so sanh
ba doan thing nbi mdi dinh ciia tam giac da cho vdi dinh xa nhét cia tam giac déu dung trén canh dbi dién.

But6e 1: GV giao nhiém vu cho HS giai bai toan 3. GV cho HS phan tich dé bai, goi ¥ cho cac em ding cong cu
duong tron trén phan mém GSP (twong tur viée ding compa v& trén gidy), v& cac tam giac déu theo yéu cau ciia dau
bai. HS v€ hinh trén GSP, ré chudt di chuyén dinh 4, hodc B, C lam thay di hinh dang cua tam giac ABC va quan
sat su thay doi ciia do dai cac doan thang AF, BD, CE (xem hinh 6).

HS c6 thé thiét 1ap do dai cac doan thing AF, EC, DB trén phan mém GSP dé quan sat sy thay doi do dai cac
doan thing khi tam gidc ABC thay di hinh dang, kich thudc céc canh cua no. HS ¢6 thé d& dang dua ra nhan xét:
ludén c6 AF = BD = CE.

BurGe 2: Phan tich, tim cach chimg minh, tir d6 rat ra tinh chat. GV goi y cho HS tim ra va chimg minh duogc cac
cdp tam gidc bang nhau, d6 14 44BF = AEBC (c.g.c) vi AB = EB, 2 ABF = £ EBC (vi du bing goc ABC cong véi
60°); BF = BC, tit d6 suy ra AF'= EC (1). Tuong tg, chimg minh dugc 44EC = AABD, suy ra EC = BD (2). Tt (1)
va (2),taco: AF = EC= BD.

Buée 3: Két luan, mo rong bai toan theo cac hudng khac nhau (néu ¢6). GV huéng dan cho HS dura ra két luan:
Trén cdc canh ciia tam gidc ABC bat ki cho trieée, dung vé phia ngodi ba tam gidc déu. Khi d6, cdc doan thang noi
moi dinh ciia tam gide dé cho voi dinh xa nhdt ciia tam gide déu dung trén canh doi dién ¢6 d dai bang nhau. Tiép
tuc kham phé bai toan theo hudng xac dinh tim clia ba tam gidc déu dung trén ba canh ciia tam giac (xem hinh 7).
Khi ndi ba tim H, I, N nay lai v6i nhau, ta duoc tam gidc méi, khi d6 diéu dac biét 1 tam gidc méi HIN ludn 13 tam
giac déu, dii tam giac ABC ban dau c6 hinh dang bat ki.
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Sir dung phan mém GSP giup HS v& hinh dé dang va co thé quan sat dugc yéu t6 dong, yéu t6 thay doi, yéu tb
bt bién. Khi di chuyén céc dinh 4, B, C ciia ABC thi HIN luén 1a tam gidc déu. GV c6 thé di chuyén sao cho C nam
trén doan thang 4B (xem hinh 8), nghia 1a tam gidc 4BC ban dau chi la mot doan thang, quan sat tam giac HIN?

GV dit cau hoi: Khi ta dyng ba tam gidc déu vao phia trong tam giac ABC thi tinh chat trén c¢6 con dung khong?
HS tiép tuc nghién ctru, khdm pha mé rong bai toén 3.
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3. Keét luan

Bai bao da dé xuét quy trinh day hoc giai cac bai toan vdi sy ho tro cia phdn mém GSP va minh hoa quy trinh
nay thong qua day hoc giai mot sé bai toan & THCS. Vi phan mém GSP, GV c6 thé thiét ké duoc nhiéu md hinh
hinh hoc dong sinh dong, phong phu, gitip HS hiéu sau kién thirc. Ngoai ra, cac md hinh dong con tao co hdi cho HS
thao tac trén phan mém GSP nham xuat hién céc hiéu tmg gitp tryc quan hoa hinh anh, tao tién dé dé co thé giai
duoc bai toan mot cach dé dang hon. Hau hét HS khi thyuc hién déu dua ra cac dy doan chinh xac cho bai toan nhoy
str dung m6 phong dong trén phan mém GSP, cac em thuc hién duoc cac thao tac tu duy, biét quan sat, giai thich
dugc sy tuong dong va khac biét trong céc tinh hubng va thé hién duogc két qua cua viéc quan sat. Str dung phan
mem GSP, thiét ké mo phong dong mot sb bai toan gitp HS tim toi kham khé kién thire, rén luyén ki ning giai quyét
van d&, ki nang sir dung cong ngh¢ thong tin trong hoc tép,... tich cyc, tw giac va yéu thich hoc tdp mon Toan hon.
Vi nhimg vu diém ndi bt cia phan mém GSP, can c6 cac tai liéu tham khao, huong dan tao diéu kién thuan loi, hd
tro GV tap huén str dung thanh thao phin mém GSP trong qua trinh day hoc mén Toan nham phat trlen nang lyc toan
hoc, nang lyc st dung cong cu, phuong tién hoc Toan cho HS. Trong thoi gian t6i, ching t6i s& tlep tuc nghién curu,
phat trién viéc (g dung phan mém GSP vao day hoc phan Hinh hoc, Luong giac, cac phép bién hinh ¢ THPT,..
véi myc tiéu phat trién mot s6 nang luc toan hoc va nang lyc sang tao cho HS THPT.
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