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MO PAU
1. Li do chon dé tai

+ Su dung Cong nghé thong tin (CNTT) trong day hoc (DH) néi chung, trong DH mdn
To4n ndi riéng di va dang duogc cac qudc gia quan tdm, khuyén khich nghién ctru, ap dung nhiéu
hon nira.

+ P4 ¢6 nhiéu cong trinh cong bd vé sir dung phan mém hinh hoc déng (PMHHD) trong
DH moén Toan, nhung van can nhiing két qua nghién ctru méi ¢ thé van dung dugc mot cach hi¢u
qua & trudng phd thong.

+ Hinh hoc khong gian (HHKG) 1a m6t chii dé thudc loai khé day va khé hoc & truong phd
thong, can thiét phai c6 nhimg cong trinh nghién ctru nham khic phuc nhitng kho khin, tré ngai
trong day va hoc HHKG, trong d6 hudng nghién ctru st dung PMHHD trong DH HHKG 1a mét
hudng nghién ciru dang dan phuc vu cho muc dich do.

2. Muc dich va nhiém vu nghién ctru

+ Muc dich nghién ctru 1a d& xuét dugc nhing bién phap sir dung CNTT trong DH HHKG
dé bo sung cho 1i luan va 4p dung vao thuc tién, théng qua nhitng tinh hudng day hoc, trong d6 thé
hién r& cach thirc str dung phan mém hinh hoc dong va phuong phéap day hoc (PPDH), gép phan
gidm b6t nhitng khé khin, hd trg DH va giai tooan HHKG ¢ truong THPT.

+ Nhiém vu cta dé tai 1a tra 161 cac cau hoi khoa hoc sau day:

(1) Tinh hinh chung vé cac két qua nghién ctru theo huéng str dung CNTT trong DH noi
chung, trong DH mén Toan & trong va ngoai nudc cho dén nay nhu thé ndo va CNTT dem lai
nhiing lo1 ich gi cho viéc DH?

(2) Co s& khoa hoc va thuc tién cua viéc sir dung CNTT trong DH mén Toan 1a gi?

(3) Nhitng bién phap str dung CNTT trong DH HHKG nao c6 thé dé xuét dé bo sung cho 1i
luan va 4p dung vao thyc tién?

3. Gia thuyét khoa hoc

Néu dé xut dugc nhitng bién phap st dung CNTT trong DH HHKG thong qua mt sd tinh
huéng DH cu thé, trong do thé hién rd cach thuc st dung PMHHD, PPDH va ap dung dugc nhitng
bién phap d6 vao thuc tién DH thi s& gop phan giam bdt nhitng kho khin, hd trg DH va giai toan
HHKG ¢ truong THPT.

4. Phuong phéap nghién ctru

Nghién ctru li luan; Quan sat - Diéu tra; Nghién ctru truong hop; Thuc nghiém su pham
(TNSP)

5. P6i twong nghién ctru va pham vi nghién ctru

+ Pdi trong nghién ctru 1a qua trinh DH HHKG véi sy hd trg cia CNTT



+ Pham vi nghién ctru 1a nhitng tinh hudng DH giai toan HHKG véi sy hd tro cua
PMHHBD (cu thé 1a phan mém GeoGebra 5.0)

6. CAu tric luan an

Ngoai phan Mo dau, Két luan, ludn 4n gdm ba chuong:

Chuong 1. Co sé li luan va thuc tién

Chuong 2. Bién phap st dung phan mém hinh hoc dong trong day hoc Hinh hoc khong
gian

Chuong 3. Thuc nghi¢m su pham

7. Nhitng dong goép moi cua luan an

+ V& i luan: Tong quan vé viéc st dung CNTT trong DH néi mén Toan ndi chung, st
dung PMHHD trong DH HHKG noi riéng; Dé xuit dugc mot sd bién phap s dung PMHHD
trong DH HHKG g6p phan b sung cho 1i luan DH mén Toan.

+ Vé thyuc tién: Phan 4nh dugc mot phén thuc trang day va hoc mon Toéan c6 su dung
CNTT ¢ truong THPT; Co thé ap dung céc bién phdp da dé xuét trong ludn an vao thyc tién DH
HHKG ¢ truong THPT, gép phan giam bét nhing kho khan va nang cao hiéu qua DH HHKG.

8. Nhitng van dé dua ra bao vé

+ CoOn khong it gido vién (GV) Toan THPT chua biét khai thac va sir dung CNTT trong
DH mo6n Toan no6i chung, DH HHKG néi riéng sao cho hi¢u qua.

+ Nhitng bién phap da dé xuit trong chuong II ¢6 tinh méi, gop phan bd sung cho 1i luan
va c6 gid tri thyc tién.

+ Nhing giao 4n TNSP trong chuong III ¢6 tinh kha thi va hidu qua, gia thuyét khoa hoc
chap nhan duoc.

9. Mot sb thuat nglr then chdt trong ludn an

Cong nghé thong tin (CNTT), PMHHD, Tinh hudng.

CHUONG I. CO SO Li LUAN VA THUC TIEN
1.1. Téng quan vé nhirng cong trinh nghién ctru lién quan dén ludn an
1.1.1. Nhirng cong trinh nghién ciru vé tic dong ciia cong nghé thong tin ddi véi day hoc néi
chung, déi véi day hoc mon Toan ndi riéng
1.1.1.1. Trén thé gigi
a) Nghién ctu vé nhitng tac dong caa CNTT ddi véi DH
Nhiing cdng trinh trén thé gisi nghién ctu vé tac dong caa CNTT ddi véi DH cd khé nhiéu. Phat
biéu vé tac dong cua CNTT dbi véi DH (sau nhiing két qua nghién ctiu) co thé ké dén cac nhan
dinh sau: CNTT di tr¢ thanh cdng cu thuc dy nhan thac va két qua hoc tap caa hoc sinh (HS),
CNTT cho phép tao ra tinh huéng hoc tap va thuc hanh (Barron,1998; Berge, nim 1998). Viéc sir



dung thich hop CNTT c6 thé 1am xuc tac cho su thay ddi ca vé noi dung va PPDH trong thé ki
XXI (Kulik, 1994); CNTT cho phép ngudi hoc nhiéu co hoi kham pha hon viéc chi ling nghe va
ghi nhé; CNTT gilp HS dé dang thong tin lién lac véi cac GV (Valasidou va Bousiou, 2005);
CNTT c6 thé gidp HS mé rong va hiéu sau sic hon noi dung kién thirc va hd tro phat trién cac ki
nang tu duy cho HS (Kozma, 2005; Kulik, 2003; Webb va Cox (2004). R. N. Ronau va cac ddng
nghiép (2014) da dua ra nhan dinh: Trong bdn thap ky qua, nhitng két qua nghién ciru déu thong
nhét rang cac cong nghé k¥ thuat sé nhu may tinh va phan mém may tinh nang cao su hiéu biét
cua HS va khdng lam hai dén ky ning tinh toan caa HS. T6 chiic Hop tac va Phét trién Kinh té
(OECD) nam 2015 di co két luan: Chang ta cd thé sir dung CNTT trong day va hoc qua cac hinh
thac: DH dua vao Computer Base Training, online, e-learning, sur dung cac bai giang dién tu, st
dung mot sé phan mém thdng dung trong chuan bi bai soan nhu: Microsoft Word, Microsoft
Excel; sir dung mot sé6 phan mém hd trg DH: Microsoft Outlook, Adobe Photoshop, Microsoft
Powerpoint; sir dung mot sé phan mém danh gia két qua hoc tap cia HS: Violet, Macromedia
Flash.... Chung ta c6 thé str dung Internet trong viéc tim kiém cac thong tin truc tuyén; Qua khao
sat cac dia phuong, c6 nhing bang ching chic chan rang nhiing HS sir dung may tinh nhiéu sé& cé
diém s6 tot hon trong hoc Toan va doc sach. Theo M. Yerushalmy va G. Botzer (2011): Trong
mét 16p hoc co sir dung CNTT, GV déng vai tro then chdt trong viéc tao ra cac bai hoc hiéu qua.
Céc cong trinh cua P. Drijvers, M. Doorman, P. Boon, H. Reed va K. Gravemeijer (2010), Guin va
Trouche (1999), Trouche (2004) déu nhic t6i vin dé can phai phét trién tu duy thuat toan thong
qua CNTT cho HS, bai hoc phai bao gdm cac hoat dong va nhiém vu kich thich tu duy. Sinclair va
Yurita (2008) cho rang CNTT c6 thé tao co hoi cho HS sir dung céc biéu dién dong; Theo William
va Goos, (2013): Cac md hinh toan hoc cd thé hd trg kham pha, tim toi céc tri thirc; Theo Y. Woo
va T. C. Reeves (2006): CNTT ngay cang dap Gng tot hon cac nhu cau ca nhan, phd hop véi ning
lyc nhan thic cia mdi HS. Cac két qua nghién ciu caa Miller va Falcke (2006), Wang va Woo
(2007), Hirtz va Harper va Mackenzie (2008), Brown (2005), Toure (2009), di cho thay: Nho c6
CNTT, HS c6 thé dé dang tiép can thong tin hon, suy nghi ctia ho dugc ting cuong va phat trién
mang dam tinh ca nhan hon, kha ning lam viéc doc lap ciing dugc phat trién. Sinh vién biét cach
tiép can kién thirc va ki ning hoc tap hop tac dugc thuc day. Nghién ctu cua Bidarian va Davoudi
(2011) da chi ra rang: Cac cdng cu CNTT di tao co hoi cho nhiéu ngudi tham gia vao qua trinh
gido duc: cac nha quan li, cac nha gi4o, cac nha nghién ctu, cha me HS ... Két qua nghién ctu cia
Aija Cunska va Inga Savicka (2012) cho thay nhiing lgi thé ma CNTT dem lai duoc thé hién qua
nhitng diéu sau ddy: Truy cap rong rai thong tin; HS dugc hoat dong hoc tap nhiéu hon, xu Iy dir
liéu nhanh hon, thoi gian va dia diém hoc tap khéng gidi han; Tang cudng hop tac, trao ddi kién
thuc gitra c&c HS va GV; Hudng viéc hoc vao ca nhan theo nhirng nang luc khac nhau. Nhom

Didactic cia Cong hoa Phap da di sdu vao viéc nghién ctru tich hgp noi dung hoc tap vai nhirng



phuong tién st dung céng nghé nhu: dién thoai di dong, may tinh bo tdi, may tinh bang... Chang
han nhu cong trinh cua Hamid Chachoua - Vién nghién ctru LIG PH Joseph Fourier (2013) vé
“Tich hop ICT trong DH toan”, cong trinh ctia Nguyén Chi Thanh tai Cong hoa Phap (2008) véi
dé tai “Nghién ciu didactic vé viéc giang day céc yéu té thuat toan va lap trinh trong DH Toén
bac trung hoc véi su gitp do cia may tinh bo tai”. Tai Cong hoa Lién bang D¢ ¢6 cbng trinh cua
Nguyén Danh Nam (2012) véi dé tai “Hiéu vé su phat trién cua qua trinh chitng minh trong mot
moi trueong hinh hoc dong”....

b) Vé phuwong huéng va trién vong cua viéc tng dung CNTT vao DH

UNESCO da dé ra nhitng huéng méi st dung CNTT trong GD nhu sau: Tich hop cac file da
truyén thong; Tuong tac; Str dung linh hoat; Tinh két ndi; HO trg cac phuong phap su pham moi;
Tao diéu kién cho hop tac; C van truc tuyén.

Cac tac gia Paul Drijvers, Lynda Ball, Béarbel Barzel, M. Kathleen Heid Yiming Cao, Michela
Maschietto (2016) d4 c6 mot tam nhin vé vai tro tiém niang ctia CNTT trong DH Toén cho nhing
nam 2025 nhu sau: HS c6 thé tiép can ndi dung hoc tap thong qua nhiéu loai thiét bi c4 nhan; HS
s& st dung CNTT dé tao ra cac ddi tuong toan hoc 2D, 3D, ciing nhu st dung cong nghé dé phan
tich cac ddi tugng do; HS dé dang tiép can cac tap dit liéu thong ké va cac mo hinh toan hoc khac
nhau dé kham pha ra nhimng két qua can thiét; Cac 16p hoc toan hoc trong tuong lai c6 thé khong
can gidy to va HS ¢ quyén truy cap vao cac thiét bi ma trén d6 ho c6 thé dé dang ghi lai nhiing tri
thuc toan hoc can thiét.

1.1.1.2. O Viét Nam

Tai Viét Nam da c6 khong it nhiing hdi thao, hdi nghi vé phat trién va st dung cong nghé¢ DH
trong dao tao boi dudng GV. Nguyén Ba Kim (1988, 2004) va cac hoc tro ciia 6ng vé dua mot sd
yéu td clia tin hoc vao nha truong phd thong tir nhitng nim 80 cia thé ki XX, thé hién qua cac luan
an ctia Ouk Chieng (1989), Lé Khiac Thanh (1993), DS Thi Hong Anh (1993), Nguyén Si Pirc
(2002). Hoang Thi Quynh Anh (2006) d3 nghién ctru “Ung dung may tinh vao DH Dai s6 tuyén
tinh nham tich cuc hoa hoat dong nhan thic cho sinh vién Cao dfmg Su pham”; Hoang Ngoc Anh
(2010) d nghién ctru “Str dung da phwong tién trong DH PPDH Toén & truong DHSP”. Mot s
sach vé ung dung CNTT trong DH mén Toan da xuét ban, c6 thé ké dén: “ DH Hinh hoc véi su hd
trg ciia phan mém Cabri Geometry” ctia Nguyén B4 Kim, Pao Thai Lai, Trinh Thanh Hai (2008),
“Ung dung CNTT véo DH mén toan & truong phd théng” cia Tran Trung, Dang Xuan Cuong,
Nguyén Van Hong, Nguyén Danh Nam (2011).... Khi nghién ctru d& tai cip Bo vé mg dung
CNTT trong DH & céac truong phd thong Viét Nam, Pao Théai Lai (2006) da di dén két luan:
CNTT da c6 tac dong manh mé té1 moi thanh td cua qua trinh DH; bao gém muc tiéu DH, noi
dung DH, PPDH, hinh thirc DH, phuong tién DH va kiém tra danh gia. Nguyén Ba Kim (2004) da
dua ra cac hinh thirc st dung MTDT nhu mét cong cu DH nhu sau: Sir dung MTDT dé GV trinh



bay bai giang, dé tra ctru, tim kiém thong tin va tai nguyén phuc vu hoc tap; dé trao ddi, giao luu
vé nodi dung hoc tap thong qua dich vu chat hoac email. Trinh Thanh Hai va cac cong su (2005) da
trién khai nghién ctru tmg dung CNTT trong DH va d chi ra ring tmg dung CNTT trong DH mén
Toén thé hién ¢ nhitng khia canh sau: Diéu chinh qué trinh DH toan dua trén thong tin phan hoi;
Str dung MTDT x4y dung cac mé hinh truc quan dé st dung trong qua trinh day va hoc Toan; St
dung MTDT va phén mém toan hoc dé hd trg tinh toan, vé& hinh, phat hién cac, tinh chét, cac mdi
quan h¢ trong todn hoc; HO tro hoc tr xa, hoc & moi noi, moi lac, hoc véi moi nguoi, CNTT da
tr¢d thanh mdt phuong tién day va hoc mén Toén.

1.1.1.3. M4t s¢ két lugn rat ra tir nhizng cdng trinh nghién cizu trén thé gisi va tai Viét Nam vé sir
dung CNTT trong DH noi chung, DH mén Toan noi riéng

(1) Trong xa hoi ngay nay, chdng ta cd thé dé dang nhan ra vai trd caa CNTT trong day va hoc,
boi su phat trién cia may tinh va mang Internet, dac biét 1a nhiing lgi ich va thé manh caa thé gigi
40 S0 Vvéi thé gidi that trén Internet mang lai.

(2) Nhitng cong trinh nghién ctiu vé sir dung CNTT DH di chi ra va minh chiing rd rang vé nhiing
vu diém ma CNTT dem lai. Nhitng nghién ciu nay tap trung cha yéu vao tiém nang vé nguon dir
liéu, sy da dang va phong pht cua nhiing hinh thirc t6 chicc DH, khong gigi han bé hep trong nha
truong ma mang tinh xa hoi hon, toan cau hon.

(3) Nhitng cong trinh trén tap trung chi yéu vao tong lugc vé Ii luan va hé théng hda, it thay
nhitng vi du minh hoa dé c6 thé hoc hoi, van dung vao thuc tién DH trong nha truong Viét Nam.
Thiét nghi, néu di cung véi nhitng Ii luan do, co ca nhitng vi du minh hoa kém theo, s& nang cao
hiéu qua cta nhitng cong trinh nghién ctiru hon, ddi vai chuyén nganh Li luan va PPDH bo mén.
1.1.2. Nhirng cong trinh nghién ciru vé sir dung phin mém trong day hoc mén Toan néi
chung, day hoc Hinh hoc néi riéng

1.1.2.1. Trén thé gidi

Ngay tir nhitng nam cubi cua thé ki XX, da c6 khong it nhitng cong trinh nghién ciu vé sir dung
phan mém trong DH mdn Toan. Chang han nhu cong trinh ctia Jackiw N. (1995) vé sir dung tinh
nang thay d6i hinh va tao vét cia phan mém The Geometer’s Sketchpad (GSP) trong day va hoc
Hinh hoc ¢ trudng phd thdng; Cong trinh cua Barnes J. (1997) vé lap md hinh hé théng dong véi
phan mém bang tinh; Céng trinh cua Terri L. (1999) - nghién ciru tiém ning st dung phan mém
Toén hoc dé tang cuong phat trién tu duy caa HS. T4c gia d3 phan ra ndm loai phan mém toan hoc
c6 thé duoc str dung hiéu qua trong mot chuong trinh hoc Toén: (a) cAc phan mém ra soét va thyuc
hanh, (b) cac phan mém tong quét, (c) cac phan mém cu thé, (d) cac phan mém méi trudng, va (e)
cac phan mém truyén thdng. T4c gia i mo ta vé kha ning va han ché caa nim loai phan mém va
céch thirc tao diéu kién theo céc khia canh khéac nhau trong hoc tap cia HS dé c6 thé giai quyét

cac muc tiéu giang day Toan hoc, tir xay dung cac k§ ning co ban dén kham phé cac ung dung



toan hoc trong thé giéi thuc tai. Hannafin R. va Burruss J. va Little C. (2001) d& nghién ctu vé
viéc hoc voi PMHHD; Healy L. va Hoyles C. (2001) c6 cong trinh vé st dung cac phan mém hd
trg giai cac bai toan Hinh hoc. Leong Y. H. (2009), qua két qua nghién ctru di cho rang viéc st
dung GSP da gitip HS xac dinh tét hon mdi quan hé hinh hoc so véi 16p hoc thong thuong. Lee T.
L. (2008) da gisi thiéu g6i phan mém HOM4PS-2.0 trong DH Toan. Nghién ctiu vé str dung phan
mém GeoGebra trong DH mén Toan c6 rat nhiéu, c¢d thé ké ra mot ¢ cong trinh sau: Cong trinh
cua M. Hohenwarter, J. Hohenwarter, Y. Kreis va Z. Lavicza (2008) vé day va hoc tinh toan véi
phan mém GeoGebra; cdng trinh cua Dj. Herceg (2007) ciing vé hoc tinh véi GeoGebra & trudng
THPT; cong trinh cia M. Hohenwarter, J. Preiner (2007) vé str dung trong DH Hinh hoc & trudng
phd thdng. Kh c6 thé ké hét nhitng cong trinh nghién ciu vé sir dung phan mém trong DH Toan,
bai hién nay c6 khoang ba chuc phan mém Toén hoc khac nhau c6 thé ¢ng dung trong day va hoc
Toén.

1.1.2.2. O'Viét Nam

B6 sach “ Kham pha Hinh hoc 10/ 11/ 12 véi The Geometer’s Sketchpad” do Tran Vui cha bién
(2007, 2008, 2009) d4 gisi thiéu nhiéu hoat dong kham pha Hinh hoc ¢ trudng THPT véi phan
mém GSP. Tran Vui va cé4c tac gia viét bo sach nay da viét cac chuong trinh sir dung GSP hd trg
GV va HS nghién ciu ting bai hoc, suét theo timg chwong, ting muc trong cac SGK Hinh hoc
céc 16p 10, 16p 11, 16p 12 THPT. Trong d6, Tran Vui cho rang: Trong DH HH, dbi khi ta phai vé
nhiéu hinh cho nhiéu trudng hop vira mat thoi gian vira cho két qua khong dep, khdng chinh xac;
hodc v& mot sé hinh thudc loai kho vé (chang han vé thiét dién cd-nic); hoic minh hoa quy tich,
ching ta c6 thé st dung mot sé phan mém vé& hinh hd tro nhitng cdng viéc do, dé tap trung vao
nhirng viéc quan trong khac cua bai hoc. Trinh Thanh Hai (2006) da nghién ctru da nghién cuu st
dung PMHHD dé day mét sé noi dung Hinh hoc I6p 10 va sir dung phan mém Cabri Geometry
nham d6i mi PPDH Hinh hoc 16p 7 theo huéng tich cuc hda hoat dong hoc tap caa HS. Trinh
Thanh Hai va Tran Viét Cuong (2006), da nghién cttu khai thac PMHHD trong DH hinh hoc 16p
10, sir dung phan mém Geospacw trong DH HHKG theo huéng phét hién va giai quyét van dé.
Tran Trung va DS Hong Thuan (2008) da khai thac phan mém cabri3D trong DH Hinh hoc ¢ céc
truong du bi DH dan toc. Trong cac bai b4o ding trén tap chi quéc té, Lé Tuin Anh (2015) da
quan tam dén viéc rén luyén ki nang sir dung phan mém GeoGebra cuaa sinh vién su pham nganh
toan, cd thé xem Geogebra nhu mot cdng cu dé kham pha toan trong day va hoc toan. Nguyén
Danh Nam (2012) da nghién ctu su dung phan mém GeoGebra trg gitp twong tac, tao ra Cac cuoc
tranh luan trong qué trinh ching minh. Tran Trung, Nguyén Ngoc Giang, Bui Minh Duc va Phan
Anh Hung (2014) d4 nghién ctu vé PPDH kham pha véi su hd trg caa phan mém GeoGebra, ding

tai trén mot tap chi quéc té.



1.1.2.3. Mgt sé két lugn rit ra tir cac cdng trinh nghién cizu trén thé gigi va Viét Nam vé viéc siz
dung phan mém toan hoc trong DH mén Toén

(1) Véi sy phét trién nhanh chong cua cong nghé phan mém, ngay nay cac PMDH da tro nén rat
phong phti, da dang, trong d6 c¢6 rat nhidu phan mém c6 thé khai thac dé rén luyén ky ning thuc
hanh cho HS. Ching han vai phan mém Graph, phan mém hinh hoc Eclide, phan mém GeoSpace,
phan mém AutoGraph.

(2) Céc tac gia ¢ trong nude va ngoai nude di co nhiéu két qua nghién ciru vé sir dung phin mém
hinh hoc dong trong DH, chu yéu 1a phdn mém Cabri, Geometer’s Sketchpad, GeoGebra trong viéc
v& hinh trong hinh hoc phang.

(4) Theo ching tdi: Cac phan mém hinh hoc dong con c6 thé hd trg tét cho viéc giai toan HHKG
theo nhimg phuong phap chuyén biét: cat, ghép hinh, trai hinh. Cac phan mém c6 chirc nang do dac
cac dai lugng hinh hoc (d9 16n goc, do dai doan thang) s& hd trg cho viéc kiém nghiém tinh dung

dan cua nhiing dy doan, giam bét thoi gian va cong sirc di tim kiém chimg minh cho diéu dé.

1.2. Chwong trinh Hinh hoc khong gian & trwong phé thong Viét Nam va mét sé van dé lién

quan dén day va hoc Hinh hec khong gian

1.2.1. Chuwong trinh Hinh hoc khong gian: Ciu tao chuong trinh HHKG ¢ truong pho thong
Viét Nam theo duong x0én oc. Nghién ctru HHKG dya trén hinh biéu dién cua cac hinh, khdi trén
mat phéng, nén dé 1a diéu kho khan ddi véi HS. Chinh sy ra doi ciia mot sb phén mém hinh hoc
hd tro v& hinh da phan nao giam bdt nhimg kho khin néi trén caa HS. DH Hinh hoc lién quan toi
mot hoat dong dac thu 1a v& hinh. D61 khi chung ta khong chi phai v&€ mot hinh, ma can phai vé
nhiéu hinh, ing v&i nhitng truong hop khac nhau ctia mot bai toan. Chang han, vé thiét dién cia
mot hinh 14p phuong cit boi mot mit phang vudng goc voi mot duong chéo nao d6 cia nd. Véi
cac phan mém hd trg v& hinh nhu Geogebra, GSP, Cabri 3D phan nao sé& gitip chiing ta khic phuc
nhirng kho khan nay. Do cling 1a 1i do ching t6i lya chon ndi dung HHKG trong nghién ctru cua

minh.

1.2.2. Tri twéng twong khong gian, tw duy trwe quan va tw duy thi giac trong hoc tap Hinh
hoc khéng gian

Nghién citu HHKG la nghién ciru céc hinh, khéi trong khong gian thong qua hinh biéu dién cua
chlng trén mit phang, nén néu HS co tri tuong twong khong gian hay tu duy truc quan trong
HHKG khéng tét s& anh huang khdng nho téi hiéu qua hoc tip HHKG. Khong cé tri tudng twong
thi khdng c6 su sang tao nao hét. Boi vi cai duoc sang tao 1a cai mai, cai chua ¢, nén phai tuong
tuong ra nd. Thong qua phan mén HHKG tri tuong twong caa HS s& duoc phat trién tt hon.

Tu duy truc quan va tu duy thi giac (Visual Thinking) gan lién véi qua trinh nhan thirc. Tu duy thi
gic pho bién trong khoang 60% - 65% dan sd néi chung. Theo Iy thuyét vé da tri tu¢ ciia Howard


https://translate.googleusercontent.com/translate_c?depth=1&hl=vi&prev=search&rurl=translate.google.com.vn&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Theory_of_multiple_intelligences&usg=ALkJrhjF49ru5YiQx4jlhS5689VSFjiaTw

Gardner (nha tdm ly hoc ndi tiéng cua Pai hoc Harvard, 1983, 1993): Tu duy khong gian 13 mot
trong tam loai hinh tu duy cua con ngudi. Nho ¢6 tu duy khong gian ma ta c6 thé tudng tuong ra
mot didu gi do; ta c6 thé thay chidu su ciia mot buc tranh v& trén mit phing hai chiéu. Ciing
chinh vi thé khi ta nhin hinh biéu dién ctia mot hinh khong gian, ta ¢6 thé hinh dung ra hinh d6
trong khong gian ba chiéu. Theo Hamilton C. R. (1998): Tu duy khong gian thudc vé ban cau nio
phai; Ban cau ndo phai ctia con ngudi chi dao cic hoat dong nhén thirc, suy nghi, ghi nhé, ¥ chi va
xUc cam ciia con ngudi. CON béan cau ndo trai co nhiém vy xt Iy ngdn ngir, tu duy triru twong, viét,
tinh toan, sip xép, phan loai, ghi nhé tir ngit va tri giac thoi gian. Nha tam ly hoc Jaensch E.R.
(1930) khang dinh rang: b nhé nhiép anh (eidetic) dwoc luwu trit rat 1u trong bd nio con ngudi.
Baéi vay néu thira nhan va ap dung cac hinh thirc tu duy thi gidc, am thanh, &m nhac, toan hoc va
101 noi, sé& 1a tét nhat trong DH ¢ trudng pho thong. Theo Nguyén Van Ho va Ha Thi Buc (2008):
Truc quan Ia tinh chat cé tinh qui luat cta qua trinh nhan thac khoa hoc. Theo Bruner J. S. (1974):
Sy thu nhan théng tin ciia con ngudi cang hiéu qua néu thong tin d6 tac dong dén cang nhiéu cac
CO quan cam gic cua con nguoi.

1.2.3. Vai tro cua viéc hoc qua hanh dong trong hoc tap Hinh hoc khong gian

Theo két qua caa Phong nghién ctu Huan luyén Quéc gia, Bethel, Maine (mét thi tran ¢ Quan
Oxford, bang Maine, Hoa Ki): Muc d6 ghi nhé chi duoc 5% néu chi nghe giang, dugc 10% néu
doc, dugc 20% néu nghe — nhin, s& nhd nhiéu hon néu ho trinh bay (30%), thao luan (50%). Pic
biét, néu thuc hanh s& nhé 1au (75%), cach tét nhat dé nhé 1 day lai cho nguoi khac (90%). Két
qua nay phd hop véi 6 cp d6 trong thang nhan thirc cua Benjamin Bloom (Truong PH Chicago,
Hoa Ki). Bao gom: Nhé (Remembering); Hiéu (Understanding); Van dung (Applying); Phan tich
(Analyzing); Danh gia (Evaluating); Sang tao (Creating). Nam 1995, Georges Charpak (1924 —
2010, vién si VHLKH Phap, giai Nobel Vit Iy nam 1992) di dé xuat phuong phap LAMAP — viét
tat cua cum tir tiéng Phap “La main a la pate” (Hands-on, or Learning by Hand). Theo PP nay,
dudi sy giap d& cua GV, chinh HS 1a ngudi tim ra cau tra loi cho cac van dé duogc dit ra trong
cudc song thdng qua tién hanh thi nghiém, quan sat, nghién cau tai liéu hay diéu tra dé tir ¢6 hinh

thanh kién thtrc cho minh.

Nhitng co s& khoa hoc néu trén lam ro thém vai, tro, y nghia cua viéc sit dung CNTT noi chung,
str dung PMHHD néi riéng trong DH HHKG & trudng phd thong.

1.2.4. Phan mém GeoGebra

GeoGebra 12 phan mém hinh hoc dong, vi ta co thay ddi cac diém, cac duong, cac mat mot céch
linh d6ng. GeoGebra do6 1a hd tro két ndi hinh hoc, dai sb va cac yéu té toan hoc khac mét cach
kha chat ch&. Ngoai vu diém ndi bat cua GeoGebra 1a v& hinh truc quan, c6 thé xoay hinh bién dbi
hinh theo nhiéu gdc nhin khac nhau, GeoGebra con c6 thé xtr ly bién sb, vecto va diém, tim dao

ham va tich phan caa ham sb.... GeoGebra 1a phan mém hoan toan mién phi va hd tro hiéu qua


https://vi.wikipedia.org/w/index.php?title=Ph%E1%BA%A7n_m%E1%BB%81m_h%C3%ACnh_h%E1%BB%8Dc_%C4%91%E1%BB%99ng&action=edit&redlink=1

cong viéc hoc tap, giang day va danh gia. GeoGebra cé giao dién kha hop i, dé dang sir dung va
kha ning twong tac day du voi nhiéu tinh ning manh mé&. Ta c6 thé truy cap nhiéu ngudn tai

nguyén tai www.geogebra.org véi nhiéu ngdn ngir khac nhau, trong dé c6 tiéng Viét. GeoGebra

thich ¢ng vai nhiéu hé didu hanh.

1.3. Mt sé thuc trang vé sit dung cong nghé thdng tin trong day va hec Hinh hoc khéng gian
6 truong Trung hoc phé thong

1.3.1. T6 chike diéu tra thuc trang

Dé khao sat thuc trang s dung CNTT trong DH HHKG chung t6i da 1ap phiéu xin y kién tir 300
GV Toéan THPT va 500 HS THPT. Trong d6 c6 150 GV cac tinh mién Bic, 50 GV céc tinh mién
Trung va 100 GV cac tinh mién Nam, 200 HS cac tinh mién Béc, 100 HS cac tinh mién Trung va

200 HS c4c tinh mién Nam.

1.3.2. Két qua diéu tra thuc trang

Két qua khao sat cho thay: Phan 16n GV (92%) chi dung CNTT dé trinh chiéu mot sé noi dung bai
hoc thay cho viét bang hoac trinh chiéu mot s6 hinh v&, hinh anh minh hoa cho bai hoc; chi c6 sb
it GV (8%) cho rang c6 thé sir dung CNTT dé giip HS phat hién quy luat hoac khéi quat héa. Co
62% s6 GV cho rang c6 thé sir dung CNTT dé trinh chiéu hinh anh dé dan nhap van dé trong bai
hoc va c6 38% s6 GV cho rang c6 thé str dung CNTT dé chiéu video dan nhap van dé trong bai
hoc. Tat ca GV dugc hoi déu cho rang CNTT chi ¢6 thé hd tro vé hinh; hd tro minh hoa quy tich

hoac nhan ra diém cd dinh cho cac bai toan dang nay.

1.4. Két ludn chwong | (trich lugc)

Nhiéu thanh tyu cia CNTT c6 thé khai thac trong DH: Thiét ké cac mé hinh thuc tién, tich hop
nhiéu dang di liéu nhu vin ban, biéu d6, &m thanh, hinh anh, video... vao bai giang nham hd trg
t6i da kha nang tiép thu kién thirc cua ngudi hoc, ting cudng trao d6i théng tin gitra GV véi HS va
gitra cc HS vai nhau.

CNTT gilp GV tao ra mot mdi truong DH mai nham b sung, khic phuc mét sé nhuge diém cua
moi trudng hoc truyén thong. CNTT gdp phan doi méi viéc hoc cua HS: HS tro hoc tir xa, hd trg
hoc & moi noi, moi lUc; hoc phén héa va tu hoc.

Qua trinh hoc tap Hinh hoc khdng gian ciia HS phu thudc nhiéu vao tri tudng tuong, tu duy truc
quan, tu duy thi giac. HS s& tri giac van dé dwoc nhiéu hon, s& nhan thic tét hon néu nhing théng
tin lién quan dén noi dung hoc tap tac dong nhiéu hon dén cac co quan cam giac cua cac em. Voi
d6 tuoi hoc trd, cac em s& hung thi hon véi PPDH tryc quan. Boi vay viéc sir dung CNTT trong

DH HHKG vira ¢6 co sd khoa hoc, vira lam tang hiéu qua va chét luong hoc tap.


http://www.geogebra.org/
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CHUONG II. BIEN PHAP SU DUNG PHAN MEM HINH HQC PONG
TRONG DAY HQC HINH HQC KHONG GIAN

2.1. Pinh hwéng xay dung cac bién phap

2.2. Cac bién phap

2.2.1. Bién phap 1. Sir dung PMHHP dé vé hinh, hoic tao ra mé hinh truc quan, mé hinh
phéng thue tién giup HS hiéu bai gidng

2.2.1.1. Co s6¢ va y nghia cuiia bién phap

Trong DH HHKG, viéc v& hinh hoic tao ra md hinh tryc quan, mé hinh phéng thuc tién gitp HS
hiéu bai giang 1a rat can thiét va ta c6 thé sa dung PMHHD dé hd tro viéc 1am d6, giam bét nhiing
kho khin, khé hiéu cho thay va tro.

2.2.1.2. Thiét ké mdt s6 tinh hudng sir dung bi¢n phap

Tinh hudng 1.1. Mit tron xoay va thiét dién conic

._-;lll’. ' L Iﬁ
S A 1 1 L

Hinh 1. Dwong sinh cia mat try, mét non

Hoat dong 2. Thiét dién conic

Hinh 2. Thiét dién cénic
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Hinh 3. Hinh hd trg ching minh thiét dién conic

Tinh hudng 1.2. Minh hoa cong thic thé tich khdi chop: Thé tich khéi lap phuong, canh a, bang

ba l1an thé tich khdi chop co day 1a hinh vudng canh a, mot canh bén bang a va vudng goc véi day.
G

Hinh 3. Ghép ba hinh chép trén ta dwgc mét hinh lap phuong canh a.

Tinh hudng 1.3. Tao ra cac mat hypeboloit

Hinh 4. Tao ra mat hypeboloit
2.2.2. Bién phap 2. Sir dung phin mém hinh hoc ddng hd tro giai toan quy tich hodc hd trg
phat hién yéu t6 bat bién, yéu t6 cin tim trong bai toan Hinh hoc khong gian
2.2.2.1. Co s6 va y nghia cua bién phap
Dang toan qiiy tich la mot trong nhirng dang toan thach thurc ddi voi HS. Mot dang toan khac ciing
thugc dang toan khé ddi voi HS 1a dang toan tim gid tri 16n nhat (GTLN) hodc gia tri nho nhat
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(GTNN) cua mot dai lwong hinh hoc. Bé giai dugc dang todn nay, HS can phai tim ra duoc yéu tb
bat bién trong bai toan.

2.2.2.2. Thiét ké mét s6 tinh hudng ap dung bién phap

Tinh hudng 2.1. Trong khong gian cho hinh vuéng ABCD. Xac dinh diém M vira nhin AB va AD
dudi goc vudng, vira tao ta thé tich khéi chop M.ABCD 16n nhit.

GV c6 thé hudng dan HS dyng hinh nho PMHHD, qua d6 phét hién ra M thudc duong tron giao

cta hai mat cau. Tir d6 tim ra vi tri can tim.

-
i
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Hinh 5. M thudc dudng tron giao cua hai mat cau

2.2.3. Bi¢n phap 3. Sir dung phin mém hinh hoc dong hd tro kiém nghiém cic phan doan va
tim kiém trong day hoc giii toan Hinh hoc khéng gian

2.2.3.1. Co s6 va y nghia cua bién phap
Phan doén 1a mot trong nhitng hinh thirc co ban cua tu duy. Flewelling va Higginson (2002) da chi

ra réng HS that su bi cubén hut vao cac gid hoc toan néu cac em duogc lam viéc trong mQt moi
truong hoc tap dit trong tim vao hoat dong kham pha toan hoc. Theo Battista (2001): Trong bbi
canh hién nay, HS ciing c6 thé dya trén nhitng chuong trinh may tinh dé c6 nhimg dy doan hiru
ich.

2.2.3.2. Thiét ké mot s6 tinh hudng sir dung bi¢n phap

Nho céc chirc ning do d6 dai cua doan thiang, do do 16n cia goc, PMHHD c6 thé hd tro ching ta
kiém nghiém tinh dung sai ctia nhitg du doan trong cac bai toan tim toi mot yéu td nao do trong
giai todn HHKG.

Tinh huéng 3.1. Trong khong gian cho hai diém A, B va mit phang (P), doan AB khong c6 diém
chung véi (P). Tim diém M thudc (P) sao cho goc AMB I6n nhat.

Nhé PMHHBD, ta c¢6 thé vé& hinh, do goc. Bang két qua cho ta thay: Khi cho diém M dich dan dén
doan OH thi géc AMB cang I6n dan (Bang 1).
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* Hién thi Spreadsheet
fle «|EEEID~ |H>
B3 [sn A |sup siclen D |
1 (kM) yM)  zM) a
2 309 -055 0 5749
3 300 -0.49 0 5753
4 200 -0.44 0| 5756°
5 300 033 0| 5759
B 309 -035 0 57.6°
5 7 309 -0.23 0| 5764
8 309 017 0| 5766°
g 309 -0.05 0 5768
10 300 0.01 0 5768
- 11 300 007 0| 5767
12 300 012 0| 5767
13 200 018 0| 5766°
14 200 024 0| 5764
15 300 027 0 57E¥F
16 3.00 0.3 0| 5782
0 ¢ ) 17 300 033 0| 5781
_ 13 300 042 0| 5757
e ) 19 300 048 0| 5754
M 20 300 051 0| 5752
Hinh 6. Tim M dé goc AMB Ién nhét? Bang 1. y(M) — 0, gc AMB nho ddn.

Tir d6, bai toan quy vé bai todn trong mit phang: Trong mat phang cho hai diém A, B va dudng
thang A, doan AB khong c6 diém chung véi A. Tim diém M thudc A sao cho gbc AMB 16n nhét.

C6 nhitng du doan sau c6 thé xay ra: (1) M 1a giao diém M cua A va duong trung truc cia doan
AB; (2) M la hinh chiéu M2 cua trung diém doan AB trén A; Lay A’ d6i xng véi A qua A thi M 1a
giao diém M3 cua A va doan A’B; M 1a trung diém My ctia doan 13 hinh chiéu cia doan AB trén A.
(Mg tring v6i M2); M 1a diém Ms nhin doan AB dudi goc vudng v.v.... Ta s& kiém ching tinh
dung sai ciia nhitng dy doan trén dua vao phan mém GeoGebra 5.0. Ly diém A (0; 4), B(6; 8), A
la truc Ox. Tai cac diém tir M1 dén Ms, s6 do cac goc AM1B, AM;B, AM3B, AM4B tuong ng
bang: 53,13°, 57,43°, 52, 13°, 57,43°% Piém Ms khdng xay ra. Cho diém M di chuyén trén A ta thay
khi M & vi tri khoang giira vi tri M1 va My, khac véi cac diém tir M; d¢én Ms thi goc AMB bing
58,98°, 16n hon nhiing gi4 tri trén. Diéu ndy ching té cac dy doan trén khong ding. Vay diém M

can tim 13 diém nao?
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Hinh 7. Kiém nghiém cac du doan

GV c6 thé goi suy nghi vé 1oi giai dua trén PMHHPD nhu sau: Vé6i ba diém A, M, B goi ra mot
chirc ning vé& hinh quen thugc nao? (C6 thé vé tam giac AMB hoic dudng tron qua ba diém A, M,
B). Hay vé& duong tron qua ba diém A, M, B va xét xem ¢6 nhiing vj tri twong ddi ndo cua duong
tron nay va duong thang A? Hinh vé& nao 1a dac biét? Tir d6 ta c6 1oi giai bai toan, tdm tat nhu sau:
Xét dudng tron (C) qua A, B va tiép xlc véi A, goi tiép diém 1a T. Goi N 14 giao diém cua mot
trong hai doan MA hoic MB véi duong tron (C), ta dugc: Goc ANB biang goc ATB (cling chén
mot cung), goc ATB bang tong hai gdc AMB va MBN (g6c ngoai tam giac), nén géc ATB 16n
hon goc AMB. Vay T 1a diém can tim.

Tinh huéng 3.2. Trong khong gian cho hai diém A, B va mit cau (C), doan AB & ngoai mat cau
(C). Tim diém M thudc mat cau (C) sao cho goc AMB ¢6 GTLN.

Tinh huéng 3.4. Trong khong gian, cho hai diém va mot duong thang, duong thang ndi hai diém
d6 va duong thang di cho chéo nhau. Tim mot diém trén duong thang da cho sao cho tong khoang

céch tir n6 t&i hai diém da cho c6 GTNN.

2.2.4. Bién phap 4. Str dung phin mém hinh hoc dong hd tro day hoc giai bai toan Hinh hoc
khong gian bang thi phap “trai hinh”

2.2.4.1. Co6 sé va y nghia cua bién phap

“Trai hinh” (Opening and Net) 13 trai cac mat ciia mot hinh khong gian 1én mot mat phang. Tha
phap nay gitp cho viéc giai khong it nhimng bai toan HHKG vira doc déo, vira dé hiéu.

2.2.4.2. Thiét ké mdt s6 tinh hudng ap dung bién phap

Tinh huéng 4.1. Cho hinh hép chiz nhdt ABCD. EFGH c6 AD = a, AB =b, AE=c¢, véia <b <c.
Xac dinh mat phang qua AG sao cho thiét dién cia hinh hgp chir nhdt cdt béi mat phang d@é cé

chu vi nhé nhdt.
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Tinh huéng 4.2. Cho hinh chdp tam gidce déu S.ABC c6 canh bén bang a va goc ¢ dinh S ciia mdt
bén bang 30°. Tim diém M thugc canh SA va diém N thugc canh SB sao cho chu vi tam gidc CMN
nhé nhat.

Ta c6 thé trai cac tam giac SAC, SBC I&n mit phiang (SAB) dé bién chu vi tam giac CM thanh do
dai dudng gap khiic c6 hai dau ¢ dinh va d6 dai d6 ngin nhat khi n6 1a doan thang. (Hinh 8)

Hinh 8. Trai hai mat bén hinh chdp Ién mat con lai.

Tinh huéng 4.3. Cho hinh ldp phirong ABCD. A1B1C1D1 canh a. Xét diém M di dgng trén AB va
diém N di dong trén AD ludn théa man AM + AN = a. Chizng minh rang dién tich toan phan cua
tir dién AJAMN lubn & mét s6 khéng doi.

‘.

Hinh 9. Trai 4 mat tiz dién thanh hinh vudng
Tinh huéng 4.4. Cho hinh Idp phirong ABCD. A1B1C1D1 canh a. Xét diém M di déng trén canh
AB va (P) la mat phang qua M, vudng goc véi AiC. Hay kham phé tinh chdt cua chu vi thiét dién
cua hinh ldp phiong cdt boi mat phang (P).
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Hinh 10. Trai cac mat hinh lap phuong 1én mot mat phang

Tinh huéng 4.5. Chutng minh rang diéu kién can va di dé tir dien ABCD ¢6 cac cap canh doi
bang nhau ting déi la tong ba goc cua ba mdt tai méi dinh bang 180°.
2.3. Két luan chwong 2 (t6m lugc)
Chung t6i da d& xuat bon bién phap sir dung PMHHD hd trg DH HHKG ¢ truong THPT.

Chuong III. THUC NGHIEM SU PHAM
3.1. Muc dich va té chirc thuc nghiém su pham
+ Muc dich: TNSP nham danh gia tinh kha thi, hiéu qua caa nhiing bién phép sir dung CNTT vao
day hoc HHKG da dé xuat trong chuong 2 luan én.
+ TNSP gom 3 hoat dong:
Hoat déng 1: Xin y kién gop v, danh gia cho cac bién phap di dé xuat.
Chung toi da gap g, trinh bay vé cac bién phap day hoc thiét ké & chuong 2 luan an véi 102 gido
vién Toan thudc 15 truong THPT tai 8 tinh, thanh phd dé xin y kién gop v, danh gia cho cac bién
phap da dé xut.
Hoat dong 2: TNSP
Chung t6i trién khai day 4 tiét TNSP tai hai truong THPT. Mdi 16p day TNSP tuong ¢ng vai mot
I6p d6i ching, c6 si s va hoc luc twong dwong (dya vao két qua danh gia chat lugng dau nam hoc
cua Ban giam hiéu truong THPT). GV day I6p TNSP va GV day lép d6i chiung trong duong vé
tudi doi, tudi nghé va vé nang luc DH.
Hoat déng 3. Nghién ctru truong hop: Ching tdi nho hai GV Toan 1ap mot nhém gom 6 HS cudi
I6p 11 nam hoc 2015 — 2016, theo d&i sy tién bo cua cac em trong qué trinh trang bi phan mém
GeoGebra va van dung phan mém nay vao kiém nghiém nhiing du doan, tim kiém, kham phé loi
giai bai toan, dua theo ndi dung chuong 2 cua luan an. Qua d6 c6 nhirng danh gia, rut ra bai hoc,

kinh nghiém, gop phan chinh sira mot s6 13i trong nhitng tinh hudng da dé xuat.
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3.3. Panh gia két qua thuc nghiém sw pham

3.3.1. Ddnh gid dinh lwong

Chung t6i danh gia dinh lugng qua bai kiém tra

3.3.1.1. Panh gi4 két qua TNSP giéo an 1

* P& kiém tra trac nghiém khach quan 15 phat sau TNSP dot 1 nhu sau:

=R A1 A 5,
* Biéu do ket qua:
a2
30
26 27
25 23
20
14
15
1
o |
sSBP_2 sD_3 SD._.

SB_1 a

o

mTN mbC

* Nhan xét: HS 16p TNSP c6 két qua 1am bai kiém tra tét hon, do tac dung cua viéc tng dung
CNTT vao day hoc HHKG.
* Kiém dinh gia thuyét théng ké:
Gia thuyét Ho: X = Xoc : Didm trung binh ctia bai kiém tra & cac 16p TNSP va & cac 16p dbi
ching khéc nhau 1a khong thyc chat, véi mic y nghia o< = 0,05.
Déi thuyét Hi: X > Xoc : Diém trung binh cia bai kiém tra & cac 16p TNSP cao hon & cac 16p
déi chiing 1 thuc chat, véi mirc y nghia o< = 0,05.
Chon mtic y nghia & = 0,05. Pé kiém dinh gia thuyét Ho ta sir dung dai lugng ngiu nhién Z. Véi
‘YTN _YDC‘

L=

S .S

nl nZ

Tir cac thdng s théng ké ¢ trén: ny = 82, np = 82.

k
_ B X k
Tinh theo cac cong thuc: X = =2—1la diém trung binh, ¥ n; =n.
n .
1=1

k

(%, —%)2
52 = 1:1—1 1a phuong sai mau da hiéu chinh, S 1a d6 Iénh chuan.

o

V= i .100% I3 hé sé bién thién.
Tadu’O'C ETN - 3,3415; )?.DC = 3,
$2 = 0,5733,52 = 0,716taco: Z = 2,723091
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Vi oc = 0,05 ta tim gié tri gioi han Z,: O(Z,) = 1‘;“ = 1‘2;"“5 = 0,45,

Tra bang céc gié tri Laplace ta c6 13 Z; = 1,65. So sénh Z va Zi ta c6: Z > Zi. Nhu vy véi mac y
nghia o = 0,05 thi sy khac nhau vé diém sé trung binh cua cac 16p TNSP va cac 16p déi ching 1a
thuc chat. Gia thuyét Ho bj bac bo, do do gia thuyét Hi dugc chap nhan. Vay diém trung binh cua bai
kiém tra & cac 16p TNSP va ¢ cac 16p ddi ching 1a thuc chat; ching to PPDH nhu da dé xuét trong
luan an thuc su ¢ hiéu qua hon so vdi phuong phap giang day thong thuong.

3.3.2.2. Danh gia két qua TNSP gi&o &n 2: Tuong tu.

3.3.2. Pdnh gia két qud nghién ciru trwong hep

Hai GV hd tro ching t6i theo ddi va danh gia sy tién bo cia nhdm HS 16p 11 nam hoc 2015 —
2016, trong viéc st dung CNTT trong hoc tap, da thuc hi¢én mét 16 trinh trong thang 7 nam 2016:

* Tuan 1: Tao nhém nghién ciu va khao sat tién nghiém niang luc Toan hoc va nang luc Tin hoc
ctia nhdm HS théng qua bai kiém tra. Két qua: Tién dé vé nang luc Toan va Tin cia ca nhom da
duoc bao dam.

* Tuan 2: Thuc hanh s dung CNTT hd tro hoc tap trong 120 pht.

+ 30 phut dau giai 2 bai toan sau

Bai 1. Trong mit phang cho hai diém A, B va duong thang d, doan AB khong ciat d. Tim diém M
thudc d sao cho géc AMB 16n nhit.

Bai 2. Trong khong gian cho hai diém A, B va mit phang (P). Tim diém M thudc (P) sao cho géc
AMB I6n nhit.

Két qua: Khong c6 em nao lam duoc.

+ 60 pht tiép theo: Du doan diém can tim trong bai 1 va sir dung phan mém GeoGebra 5.0 hd tro
kiém nghiém két qua du doén, c6 thé trao ddi thao luan trong nhém va nhd sy hd tro caa GV.

+ 30 phat cudi: GV goi Y str dung phan mém GeoGebra 5.0 kham pha tinh chét cua diém can tim:
- Lap bang gia tri gdc AMB khi M di chuyén trén d dé tim ra diém c6 géc AMB I6n nhat, ¢6 dinh
diém do, goi la N;

- V& duong tron qua ba diém A, M, B va dudng tron qua ba diém A, N, B; Xem xét tinh chat khac
biét cua diém N va cac diém M khéc.

Két qua: Ca nhom déu phat hién ra tinh chét 1a duong tron qua ba diém A, N, B tiép xdc véi d. Co
thé vé nha ching minh diéu d6 1a ding.

* Tuan 3: Thyc hanh st dung CNTT hd trg hoc tap trong 120 phut (twong tu tuan 2) véi 2 bai toan
maoi.

3.3.3. P4nh gi dinh tinh

+ Pdnh gid dinh tinh qua phiéu héi 50 GV dir gio va 150 HS tham di TNSP

* \/& phia HS:
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- Hau hét HS (83%) déu cho rang nhiing tri thirc toan hoc trinh bay trong sach giao khoa khong dé
dang c6 thé hiéu duoc. Song, néu trong gio day céc thay cd st dung hodc huéng dan st dung
CNTT, cu thé hon 1a sir dung phan mém hinh hoc dong s& Iam cho gio hoc hdp dan hon; cac em
déu hao hirng va thich tha hoc tap hon (89%).

- O céc tiét TNSP, c6 téi 66% sb HS tu danh gia 1a hiéu bai hon, thiy rd hon y nghia thuc tién caa
cac kién thic HHKG. Cac em c6 nguyén vong duoc cac thay co thay d6i PPDH, ting cuong hon
ntra viéc sir dung CNTT trong céc gio hoc.

- C4c em & 16p TNSP cho ring cac em c6 kha ning va ki ning giai toan tét hon so véi cac gio hoc
khac khong c6 CNTT.

* \/& phia GV:

- Cau hét (92%) céc thay cd gi&o du gio TNSP dénh gia cao cac tiét hoc thuc nghiém su pham vi nd
dem lai sy hiing thi hoc tap cho HS; gio day sinh dong hon, cac hoat dong cua thay va trd trong gio
hoc hop 1i, an khéop véi nhau.

- Sau gio day TNSP, cac thay c¢6 (100%) cho rang HS hiéu bai, nam bai tét hon, kha ning va ki
nang giai toan s& tot hon HS & cac 16p day thong thuong.

- C6 t6i 87% céc thay co dong tinh vai gido &n TNSP vi tinh kha thi va hiéu qua caa n6, tham chi
nhiéu thay co rat thich cac gido an dé. Theo cach day trong gido 4n TNSP, HS sé& thiy duoc y
nghia thuc tién cua cac kién thiec Hinh hoc.

- Nhiéu thay ¢d muén thay d6i PPDH HHKG nhu cac gio TNSP, vi theo cach day do, HS 16p
TNSP hing thi tham gia xay dyng bai hon, hiéu bai hon va kha ning giai toan vé cha dé nay s&
tt hon.

+ Nhing nhdn xét rit ra tir két qud diéu tra tir phiéu xin y kién 102 GV vé cac bién phdp d@é xuat
trong chwong 2 lugn an

+ V& tinh méi cua cac bién phap dbi vai ban than: Cac bién phap 1 va 2 khdng hoan toan méi doi
véi da s GV duogc hoi, tuy nhién cac bién phap 3 va 4 déu duogc tat ca cac GV cho rang kha moi
hozc rat méi (100%);

+ V& tinh kha thi va hiéu qua cua cac bién phép: Céc bién phap 1, 2 va 4 déu duoc cac GV cho
rang c6 tinh kha thi va hiéu qua. Riéng bién phap 3 chi c6 4/102 (xap xi 4% sé GV cho rang c6
tinh kha thi tét).

+ V& tac dung cua cac bién phap ddi véi ban than: Tt ca GV duoc hoi déu cho rang cac bién phép
c6 tac dung ddi vai ban than; riéng bién phéap 1 va 2 it co tac dung ddi vai HS (2%).

3.4. Két luan chwong 3 (Tém lugc)

Két qua TNSP 2 gido an (c6 ddi chang), tai 4 truong THPT, thudc cac ving mién khac nhau, voi
hai tiét & 16p 12 va hai tiét ¢ 16p 11, cho thay: HS I6p TNSP himg thu hon trong hoc tap, cac em

hiéu bai hon va thay rd hon ¥y nghia cta kién thicc Hinh hoc trong mét sb tinh hudng thuc tién.
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Céac gio TNSP dién ra trong khong khi 16p hoc hao htng, s6i ndi cua HS, vi cac em dugc 16i
cudn vao nhitng tinh huéng hoat dong, tim toi, kham pha; cac em duoc suy nghi va thao luan
nhiéu hon. Két qua hoc tap cua cac 16p thuc nghiém cao hon 16p ddi ching mét cach thuc chét
theo nghia thong ké, kiém dinh gia thuyét. HS 16p TNSP thé hién duoc d6 bén viing, siu sic cua
kién thirc hon so voi HS 16p déi chirng. Két qua nghién ciru truong hop cua ching tdi mot l1an
nira cung c6 thém niém tin vao tinh dung dan cua nhitng bién phap da dé xuat. Két qua TNSP da
cho thiy céc bién phéap dugc dé xuit & chwong 2 va cac gido an TNSP c6 tinh hiéu kha thi va
hiéu qua.
KET LUAN

Luan an c6 nhitng dong gop chu yéu sau day:
Vé Ii lugn:
- Tong quan vé nhiing cdng trinh nghién ctiu & trong va ngoai nudc vé st dung CNTT néi chung,
st dung phan mém nai riéng trong day hoc mén Toan & truong phd thdng; Lam rd thém nhing tac
dung manh m& caa CNTT trong DH mén Toan. Tuy di c6 khong it nhitng két qua nghién cuu,
song van can c6 nhitng két qua nghién ciru mgi nham ma rong, bo sung hon nita cho Ii luan va
nhitng nghién cau van dung Ii luan vao thuc tién mudn mau sic caa GD trong thoi dai méi.
- Trén co s& nghién ciru, khai thac cac tinh ning, tac dung cua nhitng phan mém hd trg day hoc va
nghién ctru nhiing tinh huéng DH Hinh hoc trong chuong trinh mon Toan THPT, chung t6i da dé
xuat mot sé bién phép sa dung PMHHP vao DH HHKG & truong THPT, nham g6p phan tao ra
hiéu qua day va hoc. BP 1- Stir dung PMHHD dé vé& hinh, hoic tao ra md hinh truc quan, mé hinh
phong thuc tién gidp HS hiéu bai giang. BP 2 - Str dung PMHHD hd tro giai toan quy tich hozc hd
trg phat hién yéu té bat bién, yéu té can tim trong bai toan HHKG. BP 3 - Sir dung phan mém
Geogebra hd trg kiém nghiém cac phan doan va tim kiém trong day hoc giai to4an HHKG; BP 4 -
Str dung PMHHD hd tro day hoc giai bai toan HHKG bang thu phap “trai hinh”.
Nhitng bién phép nay giup cho gio hoc hap dan hon, y nghia hon va gop phan d6i méi phuwong
phép day hoc, nang cao hi¢u qua day hoc Hinh hoc khong gian.
Vé thuec tién:
- Lam rd mot phan thyc trang viéc sir dung CNTT trong cac gio day Hinh hoc ¢ truong THPT;
dong thoi dé xuat mot sb tinh hudng day hoc Hinh hoc & truong THPT, trong d6 trinh bay rd cac
hoat dong cua thay va trd trong qué trinh day hoc véi su hd trg caa CNTT, gop phan nang cao chat
luong day hoc Hinh hoc khong gian ¢ truong THPT.
- Luan &n c6 thé 1a mot tai liéu tham khao bd ich cho cac dong nghiép, cac gido vién Toan & cac
treong THPT, cac ban sinh vién tai cac co s& dao tao gido vién Toan.

Nhiing két qua c6 duoc vé Ii luan va thuc tién cho phép két luan: Muc dich nghién ctiu cua luan

an da dat duoc, gia thuyét khoa hoc cua luan an chap nhan duoc.



MINISTRY OF EDUCATION AND TRAINING HANOI
NATIONAL UNIVERSITY OF EDUCATION

(1]

BUI MINH PUC

TEACHING GEOMETRY IN SPACE IN HIGH SCHOOL WITH
SUPPORT OF INFORMATION TECHNOLOGY

Major: Theory and methods of Mathematics teaching
Code : 62140111

SUMMARY OF DOCTORAL THESIS

OF EDUCATION SCIENCE

HANOI, 2018




THE WORK WAS COMPLETED AT:
HANOI NATIONAL UNIVERSITY OF EDUCATION

Supervisor: 1. Assoc. Prof. PhD. HOANG LE MINH

2. Assoc. Prof. PhD. TRAN TRUNG

Reviewer 1: Assoc. Prof. PhD. Nguyé&n Tri¢u Son

Tay Bic University

Reviewer 2: Assoc. Prof. PhD. Trinh Thanh Hai

Thai Nguyen University of Sciences

Reviewer 3:  Dr. Nguyén Vin Thuin

Vinh University




LIST OF WORKS PUBLISHED BY THE AUTHOR
RELATED TO TOPIC OF THE DISSERTATION

. Nguyen Van Thai Binh and Bui Minh Duc (2013), Using dynamic worksheet
learning in teaching geometry homework class 11 in four steps of Polya,
Posted in ESM/2013 - Journal of Science, Ha Noi National University of
Education, 58 (2013) pp. 36 — 40.

. Bui Minh Duc and Nguyen Thi Thu Hong (2013), Use geometrer's sketchpad
software in teaching 11th grade high shape transformations, Posted in
ESM/2013 - Journal of Science, Ha Noi National University of Education, 58
(2013) pp. 85 —90.

. Tran Trung, Nguyen Ngoc Giang, Bui Minh Duc, Phan Anh Hung (2014),
Discovery learning with the help of the GeoGebra dynamic geometry Software,
international Journal of Learning, Teaching and Educational Research Vol. 7,
No. 1, pp. 44 - 57.

. Bui Minh Duc and Vu Huu Tuyen (2014), Teaching geometry with practical
combination using dynamic geometry software, Published in the 2A /2014 VN
- Journal of Science, Ha Noi National University of Education, ISSN 0868-3719
Volume 59, pp 210 — 215.

. Vu Huu Tuyen, Bui Minh Duc (2014), Capacity development manipulate
geometry for students to practical, Published in the 2A /2014 VN - Journal of
Science, Ha Noi National University of Education, ISSN 0868-3719 Volume 59,
pp 228 —232.

. Vu Huu Tuyen, Bui Minh Duc (2015): Mining practical significance of some
knowledge of the cylinder (Textbook geometry 12), Journal of Education, 367
an 1T10/ 2015, pp 35 - 37.

. Bui Minh Duc (2017), Use the GeoGebra software supports teaching on solving
spation geometry problem with method opening and net, Journal of
Education, special issue, March 2017, pp 122 — 125.

. Bui Minh Duc (2017), Guide students to use GeoGebra software support test
predictions and discover in the space geometry in the Middle School, the
Journal of Science Education, July 2017, pp 83 - 86.



PREFACE

1. Reason for choosing the topic

+ Today, many countries are paying attention to the use of information technology (IT) in

teaching, especially in math teaching.

+ There are many research works on the use of dynamic geometry software (DGS) in

mathematics teaching but still need the new research results can be applied effectively in

schools.

+ Geometry in space (SG) is a subject that is difficult to teach and to learn in high school. It is

necessary to have research works to surmount difficulties and to improve quality of SG

teaching and learning. Studying the use of DGS in SG teaching is a good research direction
for that purpose.

2. Purpose and research tasks

+ Purpose of research is propose methods to use IT in SG teaching to supplement the theory

and apply it in practice, through teaching situations, in which clearly demonstrate the use of

DGS and teaching methods to surmount difficulties and support SG teaching and solving

problems in High school.

+ The task of this research is to answer the following scientific questions:

(1) How is the overall situation of the research results on the use of IT in teaching in general
and in teaching mathematics in particular in the world and in Viet Nam and how is IT
improves to teaching?

(2) What is the scientific and practical basis of use IT in Mathematics teaching?

(3) What methods of use IT in SG teaching can be proposed to complement theory and apply
it to practice ?

3. The hypothesis

If we propose methods to use IT in SG teaching through teaching situations in which
clearly demonstrate the use of DGS and teaching methods to surmount difficulties and support

SG teaching and solving problems in High school.

4. Research Method
Theory research; Observation - Investigation; Case studies; Pedagogy Experiment (PE)

5. Research Objects and Mete

+ Research object is the process of SG teaching with the support of IT

+ Research mete is the situations in SG teaching with the support of DGS (namely, GeoGebra

5.0 software)



6. Structure of thesis

Outside Opening, Conclusion, The thesis include 3 chapters:

Chapter 1: Theoretical and practical Base

Chapter 2. Methods of use dynamic geometry software in teaching of Geometry in space
Chapter 3. Pedagogy Experiment

7. New contributions of the thesis

+ Theoretical:

Overview of the use of IT in mathematics teaching in general and use DGS in SG teaching in
particular. Proposing some of the method to use DGS in SG teaching, contribute to add the
theory of mathematics teaching.

+ Practical: Reflecting part of the reality of teaching and learning mathematics using IT in
high school; It is possible to apply the measures proposed in the thesis into the practice of
teaching and learning in upper secondary schools, helping to reduce difficulties and improve
the efficiency of teaching.

8. The protection issues raised

+ Many mathematics teachers in high schools do not know how to exploit and use IT in
mathematics teaching in general and SG teaching in particular that to be effective.

+ The method proposed in Chapter 2 are novel, contributing to the theory and have practical
value.

+ The lessons plans to used pedagogy experiment in Chapter 3 is feasible and effective,
scientific hypothesis is acceptable.

9. Some of the key terms in the thesis

Information Technology (IT), Dynamic Geometry Software (DGS), Situation

Chapter 1. THEORETICAL AND PRACTICAL BASE
1.1. Overview of the research works related to thesis
1.1.1. The research works on the use of information technology for teaching in general,
for math teaching in particular
1.1.1.1. In the world
a) Research on the impact of IT on teaching
In the result of the use of IT (Muller-Falcke, 2006; Wang & Woo, 2007; Hirtz & Harper &
Mackenzie, 2008; Brown, 2005; Toure, 2009; Law, 2000) students have easy and wide access

to information, their thinking is promoted and personalities develop, possibilities of



independent work develop, sense of humour and critical approach is formed, skills of
knowledge managemend are formed, knowledge can be lead and co-operative learning is
promoted.

In the age of knowledge the main attention should be paid to (Bidarian, Bidarian, Davoudi,
2011): elementary understanding of complicated things, development of knowledge, active
self-development, understanding of globalization, basic skills of living and variety of
educational resources. Aija Cunska and Inga Savicka / Procedia - Social and Behavioral
Sciences (2012) 1481 — 1488 According teachers’ thoughts the advantages of IT method are
the following: - Wide access to information, - Access to ideas, processes, activities what are
not possible to realize without technologies, for example, simulations, - Changes in
educational process — active involving of students, quicker data processing, time and place for
learning is unlimited, - Co-operation — students exchange their knowledge with other students
and teachers; - It gives new positions to education — teacher can give students theoretical as
well as practical materials; - It focuses on different talents or intellects: linguistic, logical-
mathematical, visual-spatial, musical, kinaesthetic, communicational, self-understanding,
naturalistic, existential. Use of IT in lesson: - Increases students motivation for learning (not
only because it is up-to-date and innovatiove — it helps to choose and differentiate tasks
according to students’ knowledge and skills); - Helps students to finish the tasks during the
lesson because teacher and technology resources help them; - Helps students to understand
practical meaning of mathematical tasks. For example, it is very easy with the help of
computer programs to change parameters of the given values and model different results; -
Helps the teacher to make educational process more individual and differentiated because of
the interactive dialogue between a student and a computer in the speed and place suitable for
the student; - Educational process becomes more visual, colourful and attractive; - Creates
feeling of comfort for students (they can learn in their own speed and cooperate with other
students) and teachers (they can co-operate only with those students who need teacher’s help);
- Helps teachers to oversee the class and lead the educational process successfully; - Does not
allow subjective evaluation of students’ knowledge because the mark is given by the program
according to the number of correct answers; - Helps students to develop their own knowledge
according to the marks they have got — students can repeat solving the tasks, can ask help to
the teacher, analyse their own mistakes; - Develops skills of self-management and self-
assessment in students; - Helps students to solve dilemma — from one side: a great amount of
learning material should be acquired in limited period of time — from other side: for a

successful learning process in class different methodical materials should be chosen very



carefully; - Helps students to rise “pedagogical mastery”’- pedagogical competences, specific
knowledge and skills, characteristic traits what help the teacher to lead the educational process
effectively.

The Didactic Group of the Republic of France has devoted itself to the study of
integrating learning content with the means of using technology such as mobile phones,
pocket computers, tablet computers.... Such as Hamid Chachoua's works. - LIG Research
Institute of Joseph Fourier University (2013) on "IT Integration in teaching”, Nguyen Chi
Thanh's work in France (2008) with the topic "Didactic research on the teaching of technical
elements Math and programming in the teaching in high school with the help of pocket
calculators ". In the Federal Republic of Germany there is the work of Nguyen Danh Nam
(2012) with the topic "Understanding the development of the proof process in a dynamic
geometric environment".

b) About the direction and prospects of applying IT to teaching

UNESCO has set new directions for using IT in education as follows: Integration of
multimedia files; Interactive; Flexible use; Connectivity; Support for new pedagogy;
Facilitate cooperation; Online mentoring.

Micheal Maschietto (2016) has a vision of the potential role of IT in mathematics for the 2025s
as follows: Access learning content through a variety of personal devices; Students will use
IT to create 2D and 3D mathematical objects, as well as use technology to analyze them;
Students have easy access to various statistical data sets and mathematical models to
discover the results needed; Future math classes may not require paper and students have

access to equipment on which they can easily record the mathematical knowledge required.

1.1.1.2. In Viet Nam
In Viet Nam there are many workshops and conferences on developing and using Information
Technology in teaching. Nguyen Ba Kim (1988, 2004) and his colleagues introduced some of
the factor of information into school since 1980. These are expressed through the doctor thesis
of authors:
Hoang Thi Quynh Anh (2006) studied thesis on "Computer Applications to teach Linear
Algebra for promoting cognitive activities of for students in the Teachers College "; Hoang
Ngoc Anh (2010) studied thesis on "Use of multimedia in mathematics teaching at the
University of Pedagogy".

Some of the books on IT applications in mathematics teaching have been published,
including the book "Teaching Geometry with Cabri Geometry Software Support™ of Nguyen
Ba Kim, Pao Thai Lai, Trinh Thanh Hai (2008) and the book “Using IT in mathematics



teaching in school” of Tran Trung, Pang Xuan Cuong, Nguyen Van Hong, Nguyen Danh
Nam (2011)....

After studying the Ministry-level topic on the application of IT in teaching in
Vietnamese schools, Dao Thai Lai (2006) came to the conclusion that: IT had a strong impact
on all components of the teaching process, including teaching goals, teaching contents,
teaching method, teaching forms, teaching means and test evaluation. Nguyen Ba Kim (2004)
has introduced the use of computer as a teaching tool as follows: Use computer to teach
lectures, to search, to find information and school materials, to exchange learning content
through chat or email service.

Trinh Thanh Hai and al (2005) has implemented research in IT applications in teaching.
They has shown that IT applications in mathematics show the following aspects:

Adjust the mathematical teaching process based on feedback; Use IT to build visual
models for use in mathematics teaching and learning; Use IT and mathematical software to
assist in calculating, drawing, exploring the characterizing and relationships in mathematics.
IT can assist in distance learning, learning anywhere, anytime, learning with every body, IT
has become a means of teaching and learning mathematics.

1.1.1.3. Some of the conclusions drawn from the research in the world and in Vietnam
on the use of information technology in the teaching in general, and in mathematics teaching
in particular.

(1) In today's society, we can easily recognize the role of IT in teaching and learning,
becore the slapping development of computers and the Internet.

(2) The research works on the use of IT in teaching has shown and clearly demonstrates
the advantages of IT. These research works focus primarily on the potential of data sources,
the variety and abundance of organizational forms, not limited to the school but more social,
more global.

(3) The above-mentioned works mainly focus on theoretical and systematical summary,
there are few illustrative examples that can be learned and applied to teaching practice in
Vietnamese schools. It is thought that, if accompanied by such arguments, there are also
illustrated examples, which will enhance the effectiveness of the research work, for the
subject matter and subject matter studies.

1.1.2. The research works on the use of software in teaching mathematics in general, in

teaching geometry in particular
1.1.2.1. In the would



From the last years of the twentieth century, there have been many studies on the use of
software in mathematics. For example, the research work of Jackiw N. (1995) on the use of
geometric change and tracing of The Geometer's Sketchpad (GSP) software in teaching and
learning geometry in high school; The research work of Barnes J. (1997) on dynamic system
modeling with spreadsheet software; Research works by Terri L. (1999) - Potential research
using mathematical software to enhance students' thinking. The author has categorized five
types of mathematical software that can be used effectively in a math curriculum: (a) review
and practice software, (b) general software, (c) Specific software, (d) software environment,
and (e) communication software. The author describes the capabilities and limitations of the
five types of software and how to create conditions on different aspects of student learning
that can be addressed in mathematics instructional goals, Basic skills to explore mathematical
applications in the real world. Hannafin R. and Burruss J. and Little C. (2001) studied
learning with dynamic geometry software; Healy L. and Hoyles C. (2001) work on the use of
software to support geometry problems. Leong Y. H. (2009), the results of the study suggest
that the use of GSP helped HS to better determine the geometric relationship as compared to
the conventional classroom. Lee T. L. (2008) introduced the HOM4PS-2.0 software package
in DH Math. Research on the use of GeoGebra software in mathematics has a number of
possible implications, including the following work: The work of Hohenwarter M.,
Hohenwarter J., Kreis Y.and Lavicza Z. (2008) on teaching and Study calculations with
GeoGebra software; Works by Herceg Dj. (2007) also studies GeoGebra in high school; The
work of Hohenwarter M., Preiner (2007) J. on use in DH geometry in high school. It is
difficult to mention all research works on the use of software in Mathematics, because there
are about 30 different Mathematical softwares that can be used in teaching and learning
mathematics.

1.1.2.2. In Viet Nam

The "Geometry Discovering Geometry 10/11/12 with The Geometer's Sketchpad" series
under the general direction of Tran Vui (2007, 2008, 2009) introduces many geometric
exploration activities in high school with GSP software. Tran Vui and the writers of this
volume have written GSP-based programs to assist teachers and students in studying each
lesson, through each chapter, each item in the Geometry textbooks in grades 10, 11, 12. In
high school. In it, Tran Vui said that in geometry teaching, sometimes we have to draw many
pictures for many cases just take both time and results are not beautiful. Some time we need
draw some hard-type pictures (such as painting the conic tangent surface); We can use some

drawing software to support those tasks, to focus on other important things of the lesson.



Trinh Thanh Hai (2006) studied the use of geometry software to teach some content of the
geometry of grade 10 and use Cabri Geometry software to innovate teaching method. Trinh
Thanh Hai and Tran Viet Cuong (2006), have studied the exploitation of software in the
classroom, using Geospacw software in teaching space geometry to detect and solve
problems. Tran Trung and Do Hong Thuan (2008) have exploited cabri3D software in
teaching Geometry in Pre-Universities. In articles published in international journals, Le Tuan
Anh (2015) is interested in training GeoGebra skills of mathematics pedagogy students, who
can see Geogebra as a tool for exploring. Nguyen Danh Nam (2012) studied the use of
GeoGebra interactive help software, creating debates in the proof process. Tran Trung,
Nguyen Ngoc Giang, Bui Minh Duc and Phan Anh Hung (2014) studied teaching methods
with the help of GeoGebra software, published in an international journal.

1.1.2.3. Some of the conclusions drawn from research works in the world and in Viet Nam on
the use of mathematical software in mathematics teaching.

(1) There are many software that can be used to develop practical skills for students. For
example, with Graph software, Eclide geometry software, GeoSpace software, AutoGraph
software.

(2) In the would and in Viet Nam, there are many research results on the use of dynamic
geometry software in teaching, mainly Cabri software, Geometer's Sketchpad, GeoGebra in
research geometry in plane.

(3) Dynamic geometry software can also support to solve problems of geometry in space by
special method: jigsaw, opening and net. Software have measures function the geometry
quantities (angularity, linear length) will support the test of the predictions, reducing the time
and effort to find proof.

1.2. Curriculum on SG in Vietnam and some problems related to SG teaching and
learning.

1.2.1. Curriculum on SG in Vietnam:

Curriculum on SG in Vietnamese is build by spiral. Studying SG is based on the
representation of shapes and solids on the plane. That is difficult for students. The Geogebra,
GSP, Cabri 3D support drawing those representations. That is also why we chose geometry in

space content in our research.

1.2.2. Space Imagery, Visual Thinking and Visual Thinking in Space Geometry
Research Geometry in Space requires students to have imagination of space and

intuitive thinking.



Visual thinking is a way to organize your thoughts and improve your ability to think and
communicate. It’s a great way to convey complex or potentially confusing information.
There’s more information at your fingertips than ever before, and yet people are overwhelmed
by it. When faced with too much information we shut down. If your ideas can’t be drawn,
they can’t be done. Visual thinking is a vital skill for developing new ideas and designs,
communicating those ideas effectively, and collaborating with others to make them real.

Visual Thinking is associated with cognitive processes. Visual thinking is common in
about 60% - 65% of the general population. According to the theory of multiple wisdom of
Howard Gardner (famous psychologist at Harvard University, 1983, 1993): Space thinking is
one of the eight types of human thinking. Thanks to space thinking we can imagine
something; One can see the depth of a painting on a two-dimensional plane. That's why when
we look at a representation of a space, we can visualize it in three dimensions. According to
Hamilton C. R. (1998): Thinking in space belongs to the right hemisphere; Human right
hemisphere directs human activities of cognitive, thought, memory, volition, and emotions.
Left hemisphere is responsible for language processing, abstract thinking, writing, calculating,
sorting, categorizing, remembering words and perceiving time. Psychologist Jaensch E.R.
(1930) asserted that: Eidetic memory is stored very long in the human brain. So if you admit
and apply forms of visual, sound, music, math, and speech thinking, it will be best in high
school. According to Nguyen Van Ho and Ha Thi Duc (2008): Visuality is the normative
nature of the cognitive process. Bruner J. S. (1974): The acquisition of human information is

most effective if it affects as many human sensory organs.

1.2.3. The role of learning through action in learning geometry in space

According to reports of the National Training Laboratories (NTL) Bethel, Maine (a town in
Oxford County, Maine, USA): The memo rate is only 5% if you just listen, 10% if you read it.
20% if heard, will remember more if they present (30%), discuss (50%). In particular, if
practice will remember long (75%), the best way to remember is to teach others (90%). This
result is consistent with six levels in Benjamin Bloom's perception scale (University of
Chicago, USA). Include: Remembering; Understanding; Applying; Analyzing; Evaluating;
Creation (creation). In 1995, Georges Charpak (1924 - 2010, French Academy of Sciences,
Nobel Prize in Physics, 1992) proposed the LAMAP method, which stands for "La-a-a-pate"
(Hands-on, or Learning by hand). According to this method, with the help of teachers,
students themselves are the ones who find answers to the problems posed in life through
conducting experiments, observations, study materials or investigations from there. Form

your knowledge.



These scientific bases clarify the role, meaning and meaning of using IT in general, using

dynamic geometry software in particular in teaching spacial geometry in high school.

1.2.4. GeoGebra software

GeoGebra is dynamic geometry software.

We have changed points, lines, faces in a flexible way. GeoGebra that is support for
connecting geometry, algebra and other mathematical elements quite closely. In addition to
GeoGebra's outstanding visual drawing capabilities, the GeoGebra can handle variables,
vectors and points, find derivatives and integrals of functions. GeoGebra is completely free
software and supports learning, teaching and evaluation. GeoGebra has a fairly intuitive
interface, easy to use and full interoperability with lots of powerful features. You can access
many resources at www.geogebra.org in many different languages, including Vietnamese.
GeoGebra adapt to many operating systems.

1.3. Investigating the current state of information technology use in teaching and
learning spatial geometry in High Schools

1.3.1. Organize the status survey

To investigate the actual use of IT in teaching, we have created a questionnaire for 300
high school math teachers. There are 150 teachers in the North, 50 teachers in the Central
provinces and 100 teachers in the South.

1.3.2. Survey results for teachers

Most teachers (92%) use IT only to show some lesson contents instead of writing tables or
present some pictures and illustrations for the lesson; Only a small number of teachers (8%)
think that it is possible to use IT to help students discover rules or generalizations. 62% of
teachers said that it is possible to use IT to show pictures to introduce problems in the lesson
and 38% of teachers said that it is possible to use IT to show the video introducing the
problem in the lesson. All lecturers said that IT can only support drawing; Assist to illustrate
the locus or to find fixed points for such problems.

1.4. Conclusion Chapter 1 (brief)

Many achievements of IT can be exploited in teaching: Designing practical models,
integrating many forms of data such as text, charts, sound, images, video ... into lectures.

IT helps teachers create a new teaching environment to supplement and overcome some
disadvantages of traditional learning environment. IT contributes to the renewal of education
of students: support learning distance, support learning anywhere, anytime, support self study.

Study process geometry in space of the students depends on imagination, visual
thinking. Students will perceive the problem to be more, and will be better aware if the
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information related to the content of the study affects more of their sensory organs. With age
students, they will be more interested in teaching method visual. Therefore, the use of
information technology in scientific research has both scientific basis and increased efficiency

and quality of learning.

Chapter 2. METHODS OF THE USE DYNAMIC GEOMETRIC SOFTWARE IN
TEACHING OF GEOMETRIC IN SPACE

2.1. Directions
2.2. Methods
2.2.1. Method 1. Use dynamic geometric software to create shapes and solids or visual

models or simulation practical models to help students understand lectures

2.2.1.1. The basis and the meaning of the method
In SG teaching, they are necessary the performance shapes and solids on plane or creating
visual models, simulation practice models. They help students understand the lessons. We can

use DGS to support the SG teaching and learning for teachers and students.

2.2.1.2. Design some situations
Situation 1. Surface of revolution and the conic sections

Activity 1. Creating the Straight lines on the cylinder

“’1
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Activity 2. Conic section
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Situation 2. lllustration formula for Volume of a Pyramid
Volume of a cube with the length of edges is a, equal three times the volume of the

cone - bottomed cone is a square with a, a side with a and perpendicular to the bottom.

G H
E E G
‘ E

Situation 3. Create hyperboloid
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2.2.2. Method 2. Use dynamic geometric software to support for solving trajectory
problems or support for detecting invariant factors in SG problems

2.2.2.1. The basis and the meaning of the method

The trajectory problems is one of the challenging math forms for students. Another form of
mathematics that is problem on the maximum value or the smallest value of a geometric

quantity. To solve this math form, students need to find the invariant factor in the problem.

2.2.2.2. Design some situations
Situation 2.1. In space done a square ABCD. Determine the point M to look at AB and AD in

the right angle and create the volume of the M.ABCD cone with the greatest value.

The teachers can instruct students to make by using DGS. Thereby students can detecte

M as the circle of two spheres. From there they can find the point in the problem.

B

~
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2.2.3. Method 3. Use dynamic geometric software to support for testing of forecasts and
fintings in solving SG problems
2.2.3.1. The basis and the meaning of the method

Forecast is one of the basic forms of thinking. Flewelling and Higginson (2002) have
shown that students are really attracted to math lessons if they are working in a learning
environment centered on mathematical discovery. According to Battista (2001): In the current
context, students can also rely on computer programs to make useful predictions.
2.2.3.2. Design some situations

By measuring the length of the segment, measuring the magnitude of the angle, DGS
can support for us in testing the correctness of the forecasts in the problems on finding a
certain element in solving the SG problems.
Situation 3.1. In space done two points A, B and plane (P), the segment AB has no point with

(P). Find the point M of (P) such that the angle AMB has the greatest value.
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By use DGS we can draw pictures, measurement angles. The result table shows that: As the M

point gradually translates to the OH segment, the AMB angle is more larger,

¥ Hién thi Spreadsheet

flo k|EEE D B
B |en A |en B enc en p |

1| (M) y(M} M) |a
2 309 -0.55 0  57.49°
3 300 -0.49 0 5753
4 309 -0.44 0  5756°
5 3090 -0.38 0 5759°
5 B 309 -0.35 0 57.6°
' 7 300 -0.23 0  57.54°
8 309 -0.17 0  57.66°
9 3090 -0.05 0 5768
10 309 0.01 0 5768
A 11 3090 0.07 0 5767
12 309 012 0 5767
13 309 018 0  5766°
14 309 024 0  5764°
15 3090 027 0 5763
o . 16 3.09 0.3 0  5762°
| 17 300 033 0 5761°
a=54.49° T 18 3.08 0.42 0 57.57°
. 19 300 048 0  5754°
20 309 051 0  5752°

From this, the problem refers to the problem in the plane: In the plane done two points
A, B and line A, the segment AB does not have a common point with A. Let find point M of A
such that the AMB angle is largest.

The following forecasts may be happening: (1) M is the intersection of M1 of A and the
midpoint of segment AB; (2) M is the M2 - projection of the midpoint of the segment AB on
A; Given A ' - symmetric point to A over A then M is the intersection of M3 of A and segment
A'B; M is the midpoint of M4 of the segment that is the projection of segment AB on A. (M4
coincides with My); M is the point of Ms looking at the AB segment below the corner, etc.

We will test the predictability of these forecasts based on the GeoGebra 5.0 software.
Take point A (0; 4), B (6; 8), A is the axis Ox. At points M1 to Ms, the measurements of
AM;1B, AM;B, AM3B, AM4B angles are 53,13° 57,43° 52, 13°, 57,43°. Point Ms score does

not occur. Letting point M move on A we see that when M is in the position between M1 and
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M., unlike points M1 to Ms, the angle AMB is 58,98°, which is greater than these values. This

proves that the prediction is incorrect. What is the point M need to find?

10

v =53.13°

a=53130/P X7 43555 bss
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The teachers can suggest a solution based on DGS as follows: With three points A, M,

o

B elicits a familiar drawing function? (It is possible to draw the triangle AMB or the circle
through three points A, M, B). Draw a circle through three points A, M, B and see what
relative positions of this circle and line A? Which drawing is special? Consider the circle (C)
through A, B, and contact with A, call point T. Call N is the intersection of either MA or MB
segment with Circle (C), we get: angle ANB by angle ATB (with a bar arc), ATB angle
equals the sum of two angles AMB and MBN (angle outside the triangle), angle ATB is
greater than corner AMB. So T is the point to find.

Situation 3.2. In space done two points A, B and sphere (C), the segment AB is outside of the
sphere (C). Find the point M of the sphere (C) such that the angle AMB has the greatest value.

Situation 3.3. In space done two points and a straight line, the straight line joins the two
points and the crosses cross. Find a point on the given line such that the total distance from it

to the given two points is the smallest.

2.2.4. Method 4. Use dynamic geometric software to support for solving SG problems by
Opening and Net trick

2.2.4.1. The basis and the meaning of the method

Opening and Net is opening the faces of a shapes and solids on a plane. This trick helps to
solve many problems in SG both unique and easy to understand.
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2.2.4.2. Design some situations

Situation 4.1. Done the rectangular box ABCD. EFGH has AD =a, AB=b, AE =¢, with a <
b < c. Determine the plane through AG so that the perimeter of the rectangle's rectangular
surface is cut by that plane with the smallest value.

Situation 4.2. Done the equilateral triangle S.ABC has the side by a and the angle at the top S
of the side by 30°. Find the point M on the SA edge and the point N on the SB edge so that the

CMN triangular circumference has the smallest value.

We can spread the triangle SAC, SBC to the plane (SAB) which defines the perimeter
of the triangle CMN to be the length of the tangent line with two fixed heads. It become

shortest when it is a segment. (Figure 8)

Situation 4.3. Done the cube ABCD. A1B:1CiD: has all edges equal a and done point M
mobile on AB and point N mobile on AD always satisfy AM + AN = a. Prove that the square
area of the tetrahedron A1AMN is always a constant.

Opening and net four tetrahedrons on plane, we have a square.
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Situation 4.4. Done the cube ABCD. A1B:CiD: has all edges equal a and done point M
mobile on AB. Done (P) is the plane through M and perpendicular to A:C. Discover the
properties of the surface of the cube cut by the plane (P).

Open and net the cube on a plane, the edges of the surface joined by three diagonals of a

square.

Situation 4.5. Demonstrate that the necessary and sufficient conditions for the ABCD
tetrahedron to have pairs of equal opposite pairs are the sum of the three angles of the three
sides at each vertex by 180°.

2.3. Conclusion Chapter 2 (brief)

We have proposed four methods to use DGS to support in SG teaching in high school students
Chapter 3. PEDAGOGIC EXPERIMENT

3.1. Purpose and organize pedagogic experiment

+ Purpose: PE to assess the feasibility and effectiveness of the measures use IT in teaching

SG proposed in chapter 2 thesis.

+ Pedagogic experiment includes 3 activities:

Activity 1: Please comments, evaluate the measures proposed.

We met, presented the measures of teaching design in Chapter 2 thesis with 102 teachers of

Mathematics in 15 high schools in 8 provinces and cities to apply for comments, reviews for

the measures propose.

Activity 2: Pedagogic experiment
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We had 2 groups of pedagogic experiment (experiment and ccomparison) deployed at two
high schools. 2 groups had the number of students, the teachers level is equivalent (Based on
the results of the quality assessment at the beginning of the school year of the high school
administrators)

Activity 3. Case study: We ask two teachers of Mathematics established a group of 6 students
of the class 11 school year 2015 to 2016, tracking the progress of them in the process of
equipment software GeoGebra and use this software to check experimental predictions,
search, discover the problem solution, based on the contents of chapter 2 of the thesis.
Thereby assessments, lessons learned, experiences, contributing to correct some errors in the
situations proposed.

3.3. Evaluating the results of pedagogic practice

3.3.1. Quantitative assessment

We quantitatively assessed through tests

3.3.1.1. Evaluate the results PE lesson 1

* Recommended test objective tests PE 15 minutes after phase 1 is as follows:

Graphs results:
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26 27
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* Comment: Students in PE class results do better tests, due to the effect of the application of
IT in teaching SG.
* Statistical hypothesis testing:

Hypothesis HO: X = Xoc : grade point average of exams in classes and in classes of PE

control is not substantially different, with the level of significance.« = 0,05

Negative hypothesis H1: X > Xoc: grade point average of exams at the higher grades in the
class of PE control is the essence, with the level of significance.c« = 0,05

The results showed that: remove Ho, accept H.

3.3.1.2. Evaluate the results PE Lesson 2: Same.

3.3.2. Evaluating the results of case studies
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Two teachers support we monitor and evaluate the progress of groups of students grade 11
school year 2015-2016, in the use of IT in learning, made a schedule as follows, in July 2016:

* Week 1: Create a team and empirical survey capability and capacity Mathematical
Informatics group of students passed the exam. Results: The premise of Mathematics and
Informatics capacity of the group has been secured.

* Week 2: Practical use of IT to support learning in 120 minutes.

+ 30 minutes after the 2 problem

Problem 1. In the plane done two points A, B and D lines, segments AB uncut d. Find the M
of d so that the largest angle AMB.

Problem 2. In the space done the two points A, B and the plane (P). Find point M of (P) so
that the greatest angle AMB.

Results: No children have done.

+ The next 60 minutes: Prediction point to look for in article 1 and use the software GeoGebra
5.0 supports testing predictable results, can be exchanged in the group discussions and
through the support of the teachers.

+ 30 minutes late meeting: teachers suggested using software GeoGebra 5.0 point to discover
the nature of the search:

- Tabulation AMB angle value when M moves on d to find the point with the largest angle
AMB, fixed point, called N;

- Draw a circle through three points A, M, B and circle through the three points A, N, B;
Considering the nature of the point differential M N and the other point.

Results: Both groups were discovered nature is the circle through the three points A, N, B
exposure d. Home can prove it is true.

* Week 3: Practice using IT to support learning in 120 minutes (same week 2) with two new
problems.

3.3.3. Qualitative assessment

+ Qualitative evaluation through questionnaires 50 hours and 150 student teachers expected to
attend PE.

* To the students:

- Most students (83%) agreed that the present mathematical knowledge in textbooks is not
easily understandable. However, if the hours taught by teachers using manual or IT, more
specifically, the use of dynamic geometry software will make school more attractive; the
children are excited and interested in learning more (89%).
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- Almost lessons of PE, with 66% rated as students themselves understand better, see more

clearly the practical significance of knowledge SG. They have aspirations to be teachers

change Teaching methods, to further enhance the use of IT in the classroom.

- Students in class of PE that they have the ability and problem solving skills better than the

other classes do not have IT.

* About the Instructor:

- You all (92%) teachers take hours in PE appreciated the pedagogic practice lessons because it

brings excitement for student learning; more lively teaching hours, the activities of students and

teachers during school hours logical, fit together.

- After PE teaching hours, teachers (100%) believe that all students understand, most of all

better, ability and problem solving skills will be better students in regular classes.

- Up to 87% of teachers agreed with lesson plans and feasibility PE for its performance, even

many teachers enjoyed the lesson there. According teaching in PE lesson, students will see the

practical significance of the knowledge.

+ The comments drawn from the survey results from 102 ballot teachers consulted on the

measures proposed in chapter 2 thesis

+ On the new measures for themselves: Measures 1 and 2 is not entirely new for the majority

of teachers surveyed, however measures 3 and 4 are all teachers that quite new or very new

(100%);

+ On the feasibility and effectiveness of the measures: Measures 1, 2 and 4 are the teachers

that are feasible and effective. 3 separate measures only 4/102 (approximately 4% of teachers

said that feasible well).

+ Regarding the effect of the measures for themselves: All teachers surveyed agreed that

measures work for themselves; Measures 1 and 2 private little effect on students (2%)..

3.4. Conclusion Chapter 3 (brief)

Experimental results demonstrate that the measures in Chapter 2 are feasible and effective
CONCLUDE

The thesis has the following major contributions:

Theoretical:

- Overview of the research projects at home and abroad on the use of IT in general, use

software in particular in math teaching in high school. We further clarify the strong effect of

IT in math teaching. Although there has been no shortage of research works, but still need the

results of new research in order to expand, supplement more for theory and in applying theory

into practice during new age.
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- We have proposed four methods of the use dynamic geometric software in teaching of
geometric in space. That are:

Method 1. Use dynamic geometric software to create shapes and solids or visual models or
simulation practical models to help students understand lectures.

Method 2. Use dynamic geometric software to support for solving trajectory problems or
support for detecting invariant factors in SG problems.

Method 3. Use dynamic geometric software to support for testing of forecasts and fintings in
solving SG problems.

Method 4. Use dynamic geometric software to support for solving SG problems by Opening
and Net trick.

In each of method, we done the basis and the meaning of the method and the apply situations.

Practical:

- The methods are proposed in thesis through teaching situations, in which clearly demonstrate
the use of DGS and teaching methods to surmount difficulties and to improve quality of SG
teaching and learning.

- The thesis can be a useful reference for colleagues, the mathematics teacher at the high school,
students in the institutions training mathematics teacher.

The theoretical and practical results in thesis have been allows conclusions: research

purpose of the thesis has been achieved, the hypothesis of the thesis is acceptable.



