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MO DAU
1. Li do chon deé tai

O Viét Nam, nhirng 16p chuyén Toan cap 3 dau tién bit ddu duoc thanh lap tir nim
1966 tai mot s tinh, thanh phia Béc theo chu truong boi dudng, phat hién nhan tai cho
tuong lai cia dat nude. Ngay 24-6-2010, Thu tudéng Chinh phu da ky Quyét dinh sé 959/QD
-TTg phé duyét Dé an phat trién hé thong truong THPT chuyén giai doan 2010-2020. Bé 4n
d3 xay dung mot s6 nhiém vy, giai phap, trong d6 ¢ “Bién soan tai liéu vé hiedng dan, phat
trién chwong trinh cdc mén chuyén, vé déi méi PPDH, doi méi kiém tra danh gid; vé day
hoc trwec tuyén, day hoc theo dw an” [26]. Theo d6, mot trong nhitng nhiém vu cua trudng
chuyén la nang cao kha nang tu hoc, nghién ctru khoa hoc va sang tao cia HS. Trong qua
trinh hoc tip, ngoai kha ning tu hoc thi ki ning hoc tip déng mot vai trd quan trong, quyét
dinh chat luong hoc tap ciia mdi HS. Mot trong nhitng ki ning d6 1a ki nang hoc tap hop tac.
Pé thyuc hién viéc d6i méi dap tng hiéu qua muc tiéu trong D& an thi trude hét doi ngii GV
day chuyén néi chung, trong d6 c6 GV day chuyén Toan néi riéng, phai c¢6 nhitng d6i mai
trong hinh thirc t6 chtrc day hoc va trong danh gia.

Trong ntra cudi thé ki XX nhiéu PPDH tich cuc dugc trién khai, trong do6 c6 day hoc theo
du an (DHTDA). DHTDA 1a PPDH ma ndi dung day hoc dugc thiét ké thanh du an hoc tap
(DAHT), trong d6 nguoi hoc tham gia vao vige gidi quyét mot nhi€ém vy hoc tap va tao ra san
pham c6 ¥ nghia. Du 4n dugc phét trién tir nhitng van dé mang tinh van dung, sang tao, dit
ngudi hoc vao nhitng vai tro tich cuc nhu: giai quyét van dé, ra quyét dinh, diéu tra vién hay
ngudi viét bao cdo. DHTDA c6 nhiéu dic trung nhu dinh hudng thuc tién, dinh huéng himg
tha, dinh hudng hanh dong, dinh hudng san phém, dé cao tinh tu luc cua nguoi hoc nhung duoc
gin két v6i méi truong 1am viée hop tac,... Nhu vady DHTDA c6 nhiéu dic trung phtt hop voi
yeéu cau d6i méi PPDH. DHTDA vira pht hop v61 muc ti€u chuyén sau moét linh vuc, dé)ng thot
dinh hudng phat trién toan dién, phat trién nang luc tu duy doc 1ap, sang tao, k¥ nang thuc hanh,
tang kha ning hoat dong thuc tién cho HS chuyén Toan tai cac truong THPT chuyén.

Toéan roi rac (TRR) 1a mot trong nhitng ndi dung Toan hoc c6 vai trd quan trong
trong viéc rén luyén tu duy Toan hoc va k¥ ning giai toan, khuyén khich mot cach tiép cin
kham phé trong giang day. DHTDA ¢6 nhiing dic diém tich cuc. Ap dung DHTDA vao to
chtrc day hoc chu d& TRR cho HS chuyén Toan s& c6 nhiéu thuan loi, tao diéu kién HS
chuyén toan luyén kha nang tu hoc, tich cuc trong hoat phat trién tu duy, k¥ nang giai toan
va kha nang van dung thuc té. Hién nay ¢ Viét Nam da c6 mot sb tac gid nghién ciru vé
DHTDA, tuy nhién chua c6 nghién ciru nao cu thé trén ddi tugng HS chuyén Toan ¢ trudng
THPT chuyén, va ciing chua c6 DAHT nao vé chi d& TRR. Vi thé, co thé t6 chitc DHTDA
mdt s6 ndi dung cia TRR cho HS chuyén Toan hay khong, va can phai to chirc day hoc nhu
thé nao dé viéc hoc tap duoc hiéu qua, phat trién toan dién cho HS, nhit 1a HS chuyén Toén,
dén nay van 1a nhitng cau hoi can nghién ctru. Xuat phat tir nhitng 1y do trén, ching t6i lua
chon dé tai: “Day hoc theo duy an mot s6 chii dé Todn roi rac cho hoc sinh chuyén Toan>.

2. Muc dich nghién ciru

Muyc dich nghién ctru cuia dé tai la: Nghién ctru, van dung DHTDA day mdt sb chu dé
ctia TRR nhim tao diéu kién dé HS nang cao nang luc hop tac, nang luc tu hoc, qua do gop
phan d6i méi PPDH, nang cao chit lugng day hoc mon Toan & truong THPT chuyén.
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3. Péi twong nghién ciru va pham vi nghién ciu

- DPéi tuwong nghién ctu a4 DHTDA chu dé& TRR cho HS chuyén Toan & trudng
THPT chuyén.

- Pham vi nghién ctru 13 chu @& TRR trong chwong trinh chuyén Toan hé THPT chuyén.

4. Gia thuyét khoa hoc

Néu van dung DHTDA phu hop véi dic diém dbi twong HS, chuong trinh chuyén
Toan dé thiét ké dugc mot sé chu d& TRR thanh DAHT thi s& nang cao ning luc hop tac,
nang lic ty hoc cua HS, gop phan d6i méi PPDH, nang cao chit lvgng day hoc mén Toan &
truong THPT chuyén.

5. Nhiém vu nghién ctru

- Nghién ctru co s6 1y luan vé DHTDA.

- Khao sat, diéu tra thuc trang day va hoc Toan & mot ) truong THPT chuyén nham
phan tich thuc tién viéc day hoc TRR, tir d6 1a co s& dinh huéng ddi méi PPDH chu dé nay.

- Xay dung hé thong tai liéu tham khao noi dung TRR.

- P& xuit quy trinh thiét ké va t6 chitc DHTDA cha dé TRR cho HS chuyén Toan.

- Thiét ké DAHT mot s6 cha dé thudc TRR trong chuong trinh chuyén Toan THPT va
bd cong cu danh gia két qua hoc tap ciia HS sau DAHT.

- Thiét ké mét sb tiéu chi danh gia nang luc hop tdc va nang luc tu hoc cua HS thé
hién trong qua trinh thuc hién DAHT.

- Thuc nghiém su pham dé kiém ching gia thuyét khoa hoc cta dé tai, kiém nghiém
tinh kha thi va hiéu qua cua phuong an day hoc di thiét ké.

6. Phwong phap nghién ciru

- Phwong phdp nghién civu I ludn: Nghién ciru cac cong trinh khoa hoc vé& quy ché t6
chtrc hoat dong, muc tiéu truong chuyén va dinh huéng d6i méi PPDH ciia GV trong day
hoc moén Toan tai truong THPT chuyén; phan tich, tong hop 1y thuyét vé DHTDA, céc tai
liéu vé mot s6 chi @& TRR va cac tai liéu khac lién quan dén dé tai.

- Phwrong phdp diéu tra quan sat: Dy gid, quan sat va diéu tra thuc trang vé viéc
DHTDA trong day hoc mén Toan & truong THPT; thu thap va phan tich cac dir li¢u thong
qua diéu tra, quan sat qué trinh day hoc chu d& TRR ¢ truong THPT chuyén.

- Phwong phdp thiee nghiém sw pham: Trién khai mot s6 DAHT chi d& TRR nhim
kiém dinh tinh kha thi va hiéu qua cua dé tai.

7. Luin diém dwa ra bao vé

Viéc van dung DHTDA mét s6 chu d& TRR cho HS chuyén Toan 1a phu hop va co
hiéu qua, nang cao nang luc hgp tac, nang luc tu hoc cua HS, gop phén d6i m&i PPDH,
nang cao chat lugng day hoc mén Toan & truong THPT chuyén.

8. Nhirng dong gop cua ludn an

- Lam rG thém co s& thye tién cia DHTDA trong day hoc cho HS chuyén Toan THPT.

- Phan anh dugc mot sb thuc trang day hoc TRR ¢ mdt sb truong THPT chuyén va
nhitng yéu td tiém nang dé thyc hién DHTDA noi dung TRR.

- Pua ra mot quy trinh thiét ké va t6 chite DHTDA mot sb cha dé TRR.

- Xay dung hé théng mot sb tai liéu tham khao noi dung TRR.

- Thiét ké mot sb tiéu chi danh gia ning luc hop tac va ning luc tu hoc ciia HS thé
hién trong qua trinh thyc hién DAHT.
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- Thiét ké va to chirx DHTDA nim DAHT ndi dung TRR cho HS chuyén Toan; thiét ké
bd cong cu danh gia két qua hoc tap cia HS sau khi thuc hién DAHT.
9. Cu triic luin 4n

Ngoai phan mé dau, két lun, tai liéu tham khao va phu luc, ndi dung luan an gom co
3 chuong:

Chuong 1. Co s& 1y luan va thuc tién cia viéc day hoc theo du 4an cho hoc sinh
chuyén Toéan

Chuong 2. Thiét ké va to chire day hoc theo du 4n mot s6 chu dé Toan roi rac.

Chuong 3. Thuc nghiém su pham.

Chwong 1. CO SO LY LUAN VA THUC TIEN CUA VIEC
DAY HQC THEO DU AN CHO HQC SINH CHUYEN TOAN

1.1.Pinh huéng d6i méi phwong phap day hoc & trwong trung hoc phd thong
1.1.1. Dinh hwéng chung vé déi méi PPDH trong cdc trwong THPT
1.1.2. Dinh huwéng vé doi méi PPDH trong day hoc mén Todn tai truong THPT chuyén
1.1.2.1. Nhiém vu va muc tiéu gidao duc cua truong THPT chuyén

Nhi¢m vy cua truong THPT chuyén 1a “Nghién ctru van dung phu hop, hiéu qua cac PP
quan 1y, day hoc, kiém tra danh gié tién tién; t6 chirc hiéu qua cac hoat dong gido duc gia tri
song, k¥ ning séng va k¥ niang hoat dong xa hoi ciia HS; tao diéu kién cho HS nghién ctru
khoa hoc, sang tao k¥ thuat, van dung kién thirc vao giai quyét nhitng van dé thuc tién va st
dung ngoai ngit trong hoc tap, giao tiép” [4]. Muc tiéu gido duc dugc dit ra vai cac truong
THPT chuyén 13 “... phat hién nhitng HS c6 tu chat thong minh, dat két qua xuat sic trong
hoc tap va phat trién ning khiéu cua cdc em vé mot s6 mon hoc trén co s& dam bao gido duc
pho thong toan dién; gido duc cac em thanh nguoi c6 1ong yéu nudc, tinh than vuot kho, tu
hao, tu ton dan tdc; c6 kha nang tu hoc, nghién ctru khoa hoc va séng tao; c6 strc khoe tdt dé
tiép tuc ddo tao thanh nhan tai dap ing yéu cau phat trién dat nude”.
1.1.2.2. Mét 56 dac diém vé hoat dong day va hoc mén Toan o truong THPT chuyén

Theo D& an phat trién hé thong truong THPT chuyén giai doan 2010-2020 [4], cé4c
truong chuyén da dit ra yéu cau gido duc toan dién cho HS. Ngoai trang bi kién thirc co
ban, nhiéu trudng da ch trong gido duc k¥ ning séng, trai nghiém sang tao va hoat dong
x4 hoi, dé gitp HS co hoi phat trién vé ca duc, tri, thé, my,... Pé thuc hién gido duc toan
dién hiéu qua, GV day chuyén Toan can co su thay doi vé muc tiéu gido duc, vé ndi dung
day hoc, vé PP va céc hinh thtre t6 chuc day hoc.

+ Muc tiéu gido duc chuyén Todn: Tao diéu kién dé HS duoc hoc, dugc nghién ctru
chuyén sau, chil trong nang cao chat luong gido duc toan dién, tang cuong kha nang hoc tap
hop tac, st dung ngoai ngit va ap dung cong nghé thong tin hd tro trong mon Toan; phat
trién nang luc tu duy ddc lap, sang tao; k¥ nang thuc hanh, nang cao kha nang van dung
kién thirc Toan hoc vao thyc tién.

+ Néi dung chirong trinh: GV day cac 16p chuyén Toan can chii dong bién soan khung
tai liéu chuyén sau, huéng phat trién chuwong trinh phu hop véi ning luc cua HS, chii dong
tim c4c tai liéu vé t chirc cac hoat dong gido duc nham bdi dudng ning khiéu Toan hoc

+ PP va hinh thitc t6 chirc day hoc: GV day chuyén Toan can thay ddi cach t6 chuc
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day hoc & truong THPT chuyén theo hudng phét trién toan dién, khong chi 1a trang bi kién
thirc ma can day cho HS cach nghi, cach giai quyét vin dé va cach timg dung trong thyc tién.

Qua nghién ctru, ching t6i nhan thiy PP DHTDA c6 nhiing dic trung pht hop véi ddi
m&i PPDH, ¢6 sy hd trg manh trong viée thay ddi cach thire t6 chire day hoc ciia GV day
chuyén Toén. Muc tiéu ciing nhu quy ché chu dong trong xay dung phan phdi chwong trinh
cua truong THPT chuyén tao diéu kién thuan loi cho GV t6 chitc DHTDA, nhét 1a thyuc hién
cac DAHT dbi véi dbi twong HS chuyén toan.
1.2. Co s li luén va thue tién vé day hoc theo du 4n
1.2.1. Lich sir vin dé nghién civu va mét s6 hwéng nghién civu vé DHTDA

Céac cong trinh chu yéu tap trung vao cac van dé: -Bdnh gid hiéu qud ciia DHTDA -
Nghién citu ddc diém ciia DHTDA va mét s6 yéu to dic trung ciia nguoi hoc anh huéng
dén hiéu qua ciia DHTDA -Nghién citu cdc thach thirc trong thwe hién DHTDA. -Nghién
ciru ndng cao hiéu qua cua DHTDA.
1.2.2. Khdi nié¢m vé day hoc theo dw dn
1.2.2.1. Khdi niém dy an, dy an hoc tap
a)Khdai niém dy an: Dy an la mot ké hoach, mot du thao hay mot dé an can duoc thuc hién
nhim dat muc dich dé ra. Mot du an bao gi0 cling ¢c6 mdt hodac mot s6 muc tiéu 1o rang; trong
qué trinh thuc hién du an thi nguoi thuc hién ludn phai dinh hudéng muc ti€u cia dy an, san
pham cubi cung s& dugce danh gia xem c6 phi hop v6i muc tiéu hay khong. Mot du an dit ra
ludn yéu cau gidi han vé thoi gian, vé kinh phi va cac ngudn lyc....
b)Dy an hoc tgp (DAHT): Khai niém du an dung trong day hoc dugc goi la DAHT. Mot
du an hoc tap thuong bao gém tén du an hoc tap, mot s muc tiéu dit ra nham dat dugc muc
dich hoc tap vé ndi dung kién thirc hay mot ki ning nao do, ¢ quy dinh vé thoi gian, cac thanh
vién thuc hién va phai tao ra san phém sau khi thuc hién du an.
C)Phdn logi DAHT: Phéan loai dua trén su tham gia ctia ngudi hoc, theo ndi dung chuyén
mon, theo quy mo, theo nhiém vu. Cac loai du an khong hoan toan tach biét nhau nén co
thé phan loai DAHT theo dic thu riéng trong ting linh vuc chuyén mon.
1.2.2.2. Khai niém day hoc theo dy dn
C6 nhiéu quan diém khac nhau khi xép loai DHTDA:

+ Theo nghia hep thi DHTDA dugc hiéu 1a mot PPDH [63];

+ Theo nghia rong hon DHTDA 1a mét hinh thirc to chtrc day hoc vi trong d6 c6 két
hop nhiéu PPDH cu thé khac nhau [5], [8];

+ Theo nghia rong nhét thi DHTDA dugc hiéu 1a mot quan diém, mot mo hinh hay
nguyén tic day hoc, d6 1a day hoc dinh hudng du an [36], [70].

- So sanh PPDH theo nhom va DHTDA, so sanh hoc thuyét trinh giai quyét van dé
thyc tién va DHTDA

- Bang 1.2. Bang so sanh day hoc thuyét trinh giai quyét vin dé thyuc tién va DHTDA
PPDH thuyét trinh Day hgc theo du an

GV dit ra van dé gan véi thuc tién va | GV dat ra van dé, HS chi dong tim phuong an giai
chi1 dong thuyét trinh giai quyét van dé quyét van dé

Nhiém vu duoc xac dinh cu thé ngay | Xac dinh dugc két qua va san phém dau ra sau khi
trong budi hoc nhan DAHT, tuy nhién ngay tir ddu HS chua hoan




PPDH thuyét trinh

Day hoc theo du an

toan xac dinh nhiém vu cu thé can thuc hién

Két qua HS thu dugc sau budi hoc chua
duoc cu thé, rd rang

Xéc dinh 16 rang két qua, san pham sau khi hoc

Hudéng dén muc ti€u ndi dung bai hoc
chu yéu la kién thuc

Huéng dén phat trién niang luc vé kién thire, ki ning
va phuong dién khéc

Viéc truyén dat va tiép thu kién thirc
thudng theo gido trinh soan san ciia GV

Puogc dinh hudéng theo muyc tiéu cuia DAHT va nhiéu
tinh hudng xay ra khéng theo kich ban cia GV

GV dung 10i néi truyén dat ndi dung bai
hoc

GV doéng vai trd dinh hudng, thic day qua trinh tir
hoc dua trén nhu cau tiép nhan tri thirc, hinh thanh ki
nang cua HS

C4 nhan doc lap trong viéc hoc tap, tiép
thu tri thirc, hinh thanh ki ning. MJi
quan hé thuong 13 don chiéu giita GV va
tung HS

Hop tac theo nhém, cac thanh vién dugc phan cong
nhiém vu cu thé nhung lai phu thudc nhau mot cach
chiat ch&. Mbi quan hé thuong 1a da chiéu gita GV
v6i nhiéu HS va giita cac thanh vién trong nhom

Thuong GV dong vai tro chii dao, nam
giit va truyén thu kién thirc; GV cung cap
kién thire truc tiép cho nguoi hoc, quan
Iy HS trong gio hoc, danh gid viéc hoc
cua HS

- GV dé xuat DAHT cho HS lua chon, GV dit ciu
hoi, dinh huéng, hd trg HS thuc hién DAHT. Kién
thirc va ki nang ctia HS dugc hinh thanh thong qua
qua trinh ty dinh hudéng tiép va tu hoc. GV cung cép
tai liéu can thiét, giam sat viéc hoc, chia s¢ thong tin,
danh gia ca qua trinh hoc tap cua tirng nhém

Hiéu qua thuong thé hién qua cac bai
kiem tra, danh gia, cac cau hoi trac
nghiém

Hiéu qua thé hién trén chat lugng va bao céo san pham,
dua vao cac thao tic, ki nang hinh thanh va bdc 10
trong qua trinh lam vi¢c ctia HS

Trong nghién ctru nay chung t6i hiéu DHTDA la mét PPDH trong dé nguoi hoc thuc

hién mot dy an hoc tap (phu hop voi kha nang, bam sat ngi dung chwong trinh, co ung dung

thuee tién), cé sw két hop giita I thuyét va thyre hanh, c¢6 tao ra cdc san pham cé ¥ nghia sau

dw an. Dy an nay dwoc nguoi hoc thwe hién voi tinh ty luc cao, tie viéc xdac dinh muc dich,

lap ké hoach dén viéc thuc hién, kiém tra, diéu chinh, ddnh gia qua trinh va két qua thuc
hién dw an. Lam viéc theo nhom la hinh thirc co ban cua DHTDA.

1.2.2.3. Co so khoa hoc cua day hoc theo dy an
a) Co s6 triét hoc

b) Co so tam li hoc

¢) Co so giao duc hoc

1.2.3. Pdc diém ciia day hoc theo duw dn

DHTDA c¢6 dic diém dinh hudng thuc tién, dinh huéng hing tha ngudi hoc, dinh hudng
hanh dong, dinh hudéng san phém, cong tac lam vi¢e, co tinh phirc hop va mang tinh tu luc

cao cua nguoi hoc.
1.2.4. Quy trinh thwc hién day hoc theo du dn

Trong luin an ndy, ching toi thiét ké cac DAHT va chia quy trinh t6 chic DHTDA

thanh ba giai doan tuong tmg véi 7 budc theo so do sau:



A

Budc 1: Dat van dé
Gi‘ai doan 1 l«
Chon chu d¢, xay dung DAHT

A

Budc 2: Xay dung DAHT

Y

A

Budc 3: Xay dung ké hoach

v

\4

Giai doan 2
Thuc hién du an

Buéc 4: Thuc hién ké hoach  |«——

Dénh gia viéc
thue hién

Budc 5: Xay dung san pham

A\ 4

Giai doan 3 A
To6ng hop danh gia Budc 6: Danh gia DAHT

4
Budc 7: Van dung thiét 1ap quy
trinh hoac dé xuat moi

Hinh 1.2. Quy trinh té6 chitc DHTDA

Viéc van dung quy trinh t6 chitc DHTDA trong day hoc mot s6 chu dé TRR s& duoc
chung t6i trinh bay cu thé trong chuong sau.

1.2.5. Nang cao nang luc hop tac va nang luc tw hoc ciia hoc sinh trong DHTDA
1.2.5.1. Khdi ni¢m nang luc

“Nang luc 13 sy huy dong tong hop cac kién thirc, ki ning va cac thudc tinh c4 nhan khac
nhu hung thaq, niém tin, y chi... dé thuc hién mot loai cong viéc trong mot bdi canh nhat dinh”,
“C6 thé hiéu nang luc 1a thudc tinh ¢4 nhan dugc hinh thanh, phat trién nhé to chit sdn co va
qua qua trinh hoc tap, rén luyén, cho phép con nguoi thyuc hi¢n thanh cong mot loai hoat dong
nhét dinh, dat két qua mong mudn trong nhing diéu kién cu thé...” [2]. Trong [5], [33] d4 cho
thdy DHTDA c6 thé rén luyén va phat trién mot sé ning luc ctia HS. Muc tiéu chu yéu cua
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DHTDA vé cac chu dé cia TRR 1a nham hinh thanh va phat trién & nguoi hoc ning luc hop
tac, nang luc ty hoc va nang luc van dung kién thtrc Toan hoc vao tinh huéng thuc tién.
1.2.5.2. Nang luc hop tic

a) Khai niém nang lyc hop tdac

b) Biéu hién ciia nang lwc hop tdc

¢) Mot s6 bién phdp ning cao ndang liee hop tdc trong té6 chire DHTDA

- Nhan thtrc cac biéu hién ctia ning luc hop tac va xac dinh cong cu do ning lyc hop tac.

- GV thiét ké cac DAHT phu hop trong chit & TRR dé phat trién ning lyc hop tac cho
HS, tao diéu kién dé HS vira cb géng tu luc, vira hop tac chat ché vo1 nhom trong qua trinh thyce
hién cac nhiém vu trong du 4n, giai quyét cac nhiém vu hoc tap chung.
1.2.5.3. Nang luc tu hoc
a) Khai niém nang lyc tw hoc
b) Biéu hién ciia nang luc ty hoc
C) Mét s6 bién phdp ndng cao nang liee twe hoc trong t6 chire DHTDA

- GV can thiét ké cac DAHT phu hop voi kha ning ctia HS, ¢6 kha ning 16i cudn céc
em thuc hién du an va HS duoc trao quyén quyét dinh céac hoat dong hoc tap ngay tir ban
dau. GV can tao moi trudng than thién cho HS, kip thoi c6 sy hd tro khi can thiét.

- GV khuyén khich va tao méi trudng cho HS thao ludn trong cac nhom thuc hién dy an.
1.3. Day hoc theo dw an chii dé Toan roi rac & trwong THPT chuyén
1.3.1. Vai tro cia Todn roi rac va ieng dung
1.3.1.1. Lich sir hinh thanh va phdt trién ciia chuyén nganh TRR

Khai niém vé TRR duoc st dung trong luan an: “TRR la mdt linh vuc cua Toan hoc
nghién clru cac doi tuong ro1 rac nhu sb nguyén, dd thi, cac phat biéu logic,...Pham vi
nghién ctru cia TRR réat rong, co thé chia thanh cac moén hoc khac nhau. Nhiing chu dé
chinh cia TRR 1a: Ly thuyét khoa hoc may tinh,ly thuyét thong tin, 1y thuyét tap hop, 1y
thuyét d6 thi, 1y thuyét tro choi, logic, xac suat,...” [27]. TRR ¢6 lién quan dén nhiéu linh
vuc khac ctiia Toan hoc nhu dai s6, Iy thuyét xac suat, hinh hoc. Nhitng cong trinh dau tién
lién quan té61 TRR, ma cu thé 13 toan to hop dugc cac nha toan hoc nhu Cardano, Pascal,
Ferma va mot sd nguoi khac dua ra tir thé ky 16, 17, dya trén thuc tién tir cac tro choi.
1.3.1.2. Vai tro ciia TRR trong thye tién

Cac bai TRR ngay cang co vai tro trong van dung vao thuc té, va diéu nay hoan toan
phu hop véi xu hudng ctia toan hoc hién dai.
1.3.1.3. Vai tro cua TRR trong chuong trinh mon Toan THPT chuyén

- Céc ndi dung ctia TRR thudng xudt phat tir thuc tién nén HS sé thiy duoc rd hon vai tro ing
dung ciia Toan hoc, dong thoi cling nang cao kha nang van dung Toan hoc vao thyc tién cia HS.

- Khi lam viéc véi TRR, nhirng bai toan ctia chii dé nay thuong khong c6 mot khudn
mau giai ¢6 dinh, HS can tu duy mdt cach tich cuc, sang tao, co su chuyén hudng tu duy
linh hoat trong viéc tim cac phuong 4n dé giai quyét bai toan va khong ngai khé khin. Qua
d6 cling gop phan rén luyén pham chit, dao dirc ciia ngudi lao dong trong thoi dai méi.
1.3.2. Muc tiéu day hoc chii dé Todn roi rac & truwong THPT Chuyén

- Cung cap mdt s6 ndi dung kién thirc trong TRR, boi dudng va phat trién tri thirc, trang bi
kién thire cho HS gitip HS ¢6 thé dap tmg duoc yéu cau vé tri thirc trong x4 hoi hién dai sau nay.


https://vi.wikipedia.org/wiki/To%C3%A1n_h%E1%BB%8Dc
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_s%E1%BB%91
https://vi.wikipedia.org/wiki/L%C3%BD_thuy%E1%BA%BFt_x%C3%A1c_su%E1%BA%A5t
https://vi.wikipedia.org/wiki/H%C3%ACnh_h%E1%BB%8Dc
../../../Administrator/AppData/Roaming/Microsoft/AppData/Roaming/Microsoft/AppData/Roaming/Microsoft/AppData/Roaming/AppData/Roaming/Microsoft/AppData/Roaming/Microsoft/AppData/Roaming/Microsoft/Word/B̀A%20tong%20quan%202016.doc#_Toc350609512
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- Gi6i thiéu cho HS mdt b mén ciia Toan hoc ¢6 nhidu tmg dung trong khoa hoc va thyc tién, gop

phén hinh thanh, ciing cd va phét trién tu duy t6 hop néi riéng va tu duy logic néi chung cho HS.

- Gitp HS lam quen dugc voi cac PP suy luan todn hoc hién dai tir 46 phat trién duoc

kha ning suy luan, rén luyén sy mém déo cta tu duy, phat trién tu duy sang tao, tu duy

phan bién, tu duy logic va kha nang mé hinh hoa.

- B6 sung nhitng ndi dung Toan hoc gin véi thyuc tién vao chuong trinh danh cho HS

chuyén Toan THPT, kich thich sy quan tam va tao hung thu cho HS, kich thich su say mé

nghién ctru tri thirc va nhiing van dung thuc tién cia Toan hoc.

- Hinh thanh mét s ning luc cho HS: niang luc phat hién va giai quyét van dé, nang luc

tinh todn, nang luc ty hoc, ty nghién clru, nang luc sang tao,...

1.3.3. Pdc diém ciia hoc sinh néing khiéu Todn biac THPT va tiém ning day hoc theo dw

an cho hoc sinh chuyén Todn
1.3.3.1. Bac diém cua hoc sinh nang khiéu Todn

Bang 1.3. Phan tich kha ndng va mét sé biéu hién cia HS néing khiéu Todn:

STT

Kha nang

Biéu hién

Hiéu r6 van
dé Toan hoc

- Giai thich duogc y nghia ciia van d¢, phén tich thong tin di c6 dé dua ra cac
hudng, bién phap c6 thé giai quyét dugc van dé.
- Kién tri tim kiém giai phap d6i v6i nhiém vu phuc tap, Iya chon dugc bién phap

1 va kién tri , 2 , .2 e L, A X
.~ _.,.| thich hgp dé phat trién, gidi quyét van de.
trong viec giai .2 ., , L S e 1 an
o, - Kiém tra lai tinh chinh xé4c va hop li ctia giai phap da dua ra.
quyét chiing R x4 A e eae 4 n ,
- Hiéu va keét noi dugc voi cac gidi phap ma céac thanh vién khac dua ra.
Kha ning dinh| - Chuyén céc thong tin da cho dudi cac khai niém hoic cac biéu dién Toan hoc; co thé
tinh va dinh| cAu trac dit lidu b?mg nhiéu cach khac nhau.
2 |lugng  duoc| - Dinh tinh hoac dinh lugng dugc cac doi tugng va xem xét dugc ¥y nghia va moi
cac dbi twong| quan hé giita cac dai luong lién quan.
Toéan hoc - Phan tich mdt van dé phtic tap bang cach chia chung thanh nhimg van dé nho hon.
\ . - Nam rd duogc cach tiép can van deé. Léng nghe, hiéu, phan tich va tra 101 dugc 1ap
Kha nang| . ., , . . .
R 2| ludn cua cac thanh vién khac.
3 [tranh luidn va L. re s < ey s . ~ A 2N ax 1s , <
, ., - Xéc dinh, giai thich va danh gid mot cach logic nhiing van dé da chinh xac hoac
danh gia ~ A aX SR g g s 1 R aA NN " AL A N .
nhiing van dé con thiéu sot dé co thé dong y hodc bac bo mdt ndi dung nao do.
- Sir dung nhiéu PP khac nhau dé mé hinh hoéa Toan hoc, lién két duoc khai niém
. .| Toan hoc va trinh bay, giai quyét nhitng van dé thuc tién.
Kha nang mo N T D , A s ea A1« &
R . .| - Bon gian hoa mdt van dé phuc tap bang cach dua thém céc gia thiét hodc cac van
4 |hinh héa Toan| _
hoc dé tuong duong.
i - Giai thich dugc két qua va c6 thé stra doi dugc mo hinh Todn hoc néu thay can
thiét, va ddn dén mot mé hinh Toan hoc tdi wu nhat.
- Ty tin khi stir dung céc cong thuc va khai niém toan hoc
Str dung phu| - Sir dung cac cong cu Toan hoc va danh gia dugc cac uu nhugc diém néu sur dung chiing.
5 |hgp céc codng| - Xac dinh va str dung hi¢u qua cac nguon tai liu tham khao.
cu Toan hoc | - Str dung c6 hiéu qua cac phuong tién cong nghé hién dai hd tro qua trinh giai
quyét van dé.
Kha nang thiét| - C6 kha ning nhan ra diém tuong dong giita mot s6 doi twong va tién hanh tim hiéu,
6 lap dugc mot| thuc nghiém 1dp di 1ap lai voi mot quy trinh dé cé the tong quat, phat trién thanh mot

quy trinh trong
Toan hoc

quy tic hodc thiét lap dugc mot cong thirc Toan hoc.
- Panh gia duoc tinh hop 1i cua cac két qua hay quy trinh da thiét 1ap duoc.
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1.3.3.2. Sw phit hop khi t6 chite DHTDA cho hoc sinh ndng khiéu Todn

1.3.3.3. Tiém nang DHTDA mét s6 chii dé TRR cho hoc sinh chuyén Todn

- Nhiéu n6i dung cua TRR gin vé6i nhitng tinh hudng thuc tién va c6 tng dung thyc té
(bai toan dém, bai toan t6 mau, li thuyét dd thi, bai toan phu...) nén c6 thé lya chon dé thiét
ké duoc cac DAHT. Cac bai toan trén thuong dua ra két qua, chiing minh sy tdn tai hodc
thiét lap mot chu trinh,... do d6 HS co thé dua ra céc san phém trong DAHT, dam béo tinh
dinh hudng san pham cia DHTDA.

- Céc bai TRR thuong khong c6 nhitng khudén mau giai nhat dinh ma doi hoi sy sang tao, tu
duy logic ctia HS, gy ra su htng thu, kich thich sy say mé nghién ctru tri thire, nhét 1a ddi voi
d6i trong HS chuyén Toan. Piéu nay rat ¢ ¥ nghia khi GV t6 chirc cho HS xay dung kién thirc
thong qua DHTDA. HS c6 dong luc, tich cuc, chu dong trong cac hoat dong, dam bao tinh tu
luc cao ctia nguoi hoc va dinh hudng hung thu cuia DHTDA.

- TRR 14 mot chu dé Toan hoc kho, doi hoi HS phai dau tu thoi gian vao nghién ciru,
khong chi lam viéc doc 14p ma can su hop tac véi cac thanh vién trong 16p hodc hoi thay cd,
nhiing nguodi c6 kinh nghiém. Néu duge hoc theo PP DHTDA thi HS duoc cong tac lam
viéc trong nhom va ¢ diéu kién phong van thay c6 va ngudi am hiéu vé noi dung TRR, ...
1.3.4. Thuec tién day hoc chii dé Todn roi rac 6 mét so trwong THPT chuyén
1.3.4.1. Khao sat thiee trang day hoc chii d@é TRR véi yéu cau doi méi PPDH & truong
THPT chuyén
1.3.4.2. Khao sat kha nang 16 chirc day hoc theo dy an mot s6 chu dé TRR

Khi thuc hién khao sat 127 GV Toan dé tong hop nhitng ndi dung nao cua TRR ¢6
thé thiét ké duoc du an hoc tap, chung t61 thu dugc mot sb két qua sau:
Bang 1.4. Mot $6 noi dung thuoc Toan roi rac co thé thiét ké DAHT

STT Tén ndi dung trong Toan roi rac S0 GV liét ké (%)
1 | Xac suat, thong ké 94%
2 | Mot s6 PP dém nang cao trong Dai s6 t6 hop 87%
3 | Céc nguyén li co ban cta Toan hoc 84%
4 | Cac bai toan vé i thuyét d thi va ing dung 78%
5 | Céc bai toan t6 mau 71%
6 | Céc bai toan phii, ludi diém nguyén trong mit phing toa do 32%
Bdng 1.5. Két qua khdo sat GV cho y kién danh gid vé chi dé Todn roi rac

. x| Binh | Khoén
STT Y kién bong y \ P g
thwong| dongy
1 | TRR la mdt "mdnh dat tor” dé to chitce DHTDA 81% | 17% 2%

Co thé bo sung thém mot s6 chu dé Toéan roi rac
khac bén ngoai chuong trinh phu hgp v6i nang luc

) ) 77% 19% 4%
cua HS nham dép tng muc tiéu d61 méi PPDH & ° ° ’

truong THPT chuyén.
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Két luin chwong 1

DHTDA 1a mot PPDH da duoc nghién ctru tir du thé ky 20 véi nhitng dic trung co ban
1a dinh hudng thyc tién, dinh hudéng san phﬁm, hop tac lam viéc theo nhém nhung déng thot
cling yéu cau tinh ty Iyc cao ctia ngudi hoc,... DHTDA 1a mot PPDH tich cuc, phi hop véi dinh
huéng d6i méi PPDH mén Toan va déap tng dugc nhiém vy, muc tiéu giao dyc cua truong
THPT chuyén. Chung t6i dd phan tich mot sé ddc diém, mot so kha nang cting nhu biéu hién
ctia HS chuyén Toan dé thiy duoc nhing thuan loi va kho khan khi tién hanh t6 chie DHTDA.
Quy trinh t6 chice DHTDA gém ba giai doan: Chon chu dé, muc tiéu cia DAHT; Thuc hién dy
an; Tong hop va danh gia. Chiing t6i ciing da tién hanh diéu tra thuc trang day hoc cha dé TRR
ctia 127 GV day Toan tai 25 truong THPT chuyén thuc khu vuc phia Bic. Qua diéu tra cho
thdy TRR c6 nhiéu chii dé c6 thé thiét ké dugc thanh cac DAHT; DHTDA phu hop véi muc
tiéu d6i mai PPDH ¢ truong chuyén; DHTDA phu hop véi chii dé TRR va di duoc nhiéu GV &
treong chuyén biét dén, ung ho, danh gia cao nhung chua ¢ co hoi thue hién.

Chwong 2. THIET KE VA TO CHUC DAY HQC THEO DU’ AN
MOT SO CHU PE TOAN ROI RAC

2.1. Néi dung kién thirc va xdy dung tai liéu tham khio trong day hoc theo du 4n mét
s0 chii dé Toan roi rac thudc chwong trinh chuyén Toan THPT
2.1.1. Cdc kién thirc vé Todn roi rac trong chwong trinh chuyén Toin THPT
a. Nhitng noi dung TRR trong chuong trinh va SGK THPT moén Todn
b. Nhitng noi dung TRR trong Tai liéu gido khoa chuyén Toadn va cdc tai liéu tham khao khac

Cac ndi dung kién thirc sau vé TRR dugc day trong chuwong trinh THPT chuyén Toan:

- Ménh de tap hop, anh xa, cac nguyén li co ban cua Toan hoc.

- Mot so yeu to cta Pai s6 t0 hop:

- Mot sb yéu t6 cta Hinh hoc t6 hop

- Li thuyét do thi
2.1.2. Xdy dwng va sir dung tai liéu vé Todn roi rac trong t6 chirc day hoc theo du dn
2.1.2.1. Sy can thiét phdi xdy dung tai liéu vé chii @é TRR
2.1.2.2. Yéu cau vé xdy dung va sw dung tai liéu hoc tap noi dung TRR

GV cén kiém tra tinh chinh xac, khoa hoc va pht hop cua tai liéu true khi cung cap cho
HS. GV va HS c¢6 thé b sung vao tu liéu chung nhimg tai liéu phu hop tim kiém duogc trong
qua trinh hoc tap.
2.1.2.3. Mt s6 tdi liéu hoc tdp thuéc TRR
a) Mot s6 tai lidu sach tham khao trong nudc vé TRR
b) Mot sb tai lidu sach tham khao tiéng Anh vé TRR
¢) Mot s6 bai bao trong nude vé cha dé TRR
d) Mot s6 tai nguyén mang
2.1.3. Mt 56 chii dé Todn roi rac cé thé thiét ké thanh dy dn hoc tip
2.1.3.1. Ddc diém nhitng chii @é TRR c6 thé thiét ké dwgec DAHT

Céc DAHT cha dé TRR phai gan véi nhitng ndi dung dam bao thuc hién muyc tiéu
ndi dung mon hoc va chuong trinh gido duc THPT chuyén, bam sat chuong trinh, trong
kha ning va thu hut duoc sy quan tdm cua HS, tao diéu kién dé HS hop tac ddng thoi phat huy
duoc nang luc tu hoc ciia HS. Cac ndi dung cia DAHT phai ¢6 ngudn tai liéu phong phil,
phu hop voi diéu kién co s& vat chét cua noi to chirc DHTDA.
2.1.3.2. Bé xudt mot s6 DAHT chii @é TRR

Xac dinh duoc nhitng chii @& TRR c6 thé thiét ké dugc DAHT 1a budc dau tién trong viéc
thiét ké DAHT ciia GV. GV ¢6 thé dién thong tin vao bang sau ddy hogc thuc hién xin y kién
dong nghiép dé tim ra nhitng noi dung TRR c6 kha nang thiét ké dwoc DAHT:
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Bdng 2.1. Bing GV dién mét sé chii d@é TRR dé tim ngi dung thiét ké DAHT

Pon vi kién thire Muc tiéu day hoc Y twéng du an

Ménh dé, tap hop, &nhxa | ... | .
Céac nguyén li co ban cua Toanhoec | ... | ..

Y tuong du an va san phélm ctia mdi mot kién thirc TRR phu thudc vao GV thiét ké
DAHT va phu thudc vao ning luc cua tung doi tuong HS thyc hién dy an. Dudi day ching
t6i dé xuat mot sb y tudng DAHT co thé khai thac duoc tr mot s chu dé TRR cho HS
chuyén Toan THPT.

2.2. Thiét ké dw 4n hoc tap
2.2.1. Quy trinh thiét ké DAHT
2.2.1.1. Pé xudt quy trinh thiét ké DAHT

Quy trinh gdm 4 budc:

Buéc 1: Xac dinh chu dé, xac dinh muc tiéu va du kién san phém cua DAHT; Buoc 2:
Du kién nguén tai liéu tham khao; Budc 3: Xay dung bd cau héi dinh hudng; Bude 4: Dy
kién ké hoach hoat dong cua HS.
2.2.1.2. Phan tich quy trinh
2.2.2. Thiét ké mét sé duw dn hoc tap chii dé Todn roi rac
2.3. To6 chirc day hoc theo dur 4n mdt so chi @ Toan roi rac
2.3.1. Phan tich quy trinh té6 chivc DHTDA mét 56 chii dé Todn roi rac
2.3.1.1. Chon chii @é va xdy dung DAHT

- Lwa chon chii @é ciia DAHT: GV can xac dinh cac ndi dung kién thirc c¢6 thé thiét ké
duoc thanh DAHT gin véi thuc tién. GV c6 thé dit cau hoi truc tiép véi HS, HS thao luan
va GV sé quyét dinh chon chu dé duoc da sb cac em quan tam.

- Hogt dong chia 16p hoc thanh cac nhom

- HS xac dinh ro muc tiéu cua dw an: Cac nhom thao luan, dua ra cac y kién, nhiing y
tudng li€n quan dén muc tiéu cta du an. HS can xé4c dinh rd muc tiéu cta du an dé co su
dinh hudéng trong qué trinh thuc hién du an, cé sy phan cong cong viéc dé thuc hién cac
nhiém vu dam bao muc tiéu dé ra.

- GV xay dung bo cau hoi dinh hudng, thiét ké tai liéu hd trg, phd bién cho HS trude khi thuc
hién dy 4n: cac trang web, cic ngudn tai liéu tham khao, mAu phiéu phan cong cong viée trong
nhom, céc tiéu chi danh gia, cdc miu phiéu danh gia trong bd cong cu danh gia cta GV..

- Xac dinh san phcfm sau DAHT: Cac nhém can dinh hinh duoc san phém dat duoc sau
DAHT va cac tiéu chi danh gia san pham ma GV dua ra.
2.3.1.2. Thuc hién du an

- Xay dung ké hoach thie hién: HS xay dung dé cuong va ké hoach bao gdm nhiing
cong vige can lam, thoi gian du kién, PP tién hanh, phan cong cong viéc cu thé cho cac
thanh vién va dy kién kinh phi thuc hién. Két qua ciia xay dung ké hoach thyc hién 1a bang
phan cong nhiém vuy chi tiét va san pham, thoi gian hoan thanh cia mdi thanh vién.

- Thyc hién du an: HS thu thap, xt 1i va téng hop thong tin. Két qua cua giai doan
nay 1a san pham cua DAHT va quan trong hon 1a cic kién thire, ki ning duoc hinh thanh
ctia mdi ca nhan trong qua trinh cac em thyc hién dy an.



12

2.3.1.3. Téng hop va ddnh gid dw dn

- Xy dwng san pham: chuan bi san pham sau dy an, phan coéng bdo cdo vién, chuan
bi bai trinh dién Powerpoint, poster, mé hinh, video clip hodc dién kich,... chuin bi cac
phuong 4n tra 101 cac cdu héi ciia GV va cac nhom khac trong budi bao cao san pham.

- Bdo cdo trinh bay san pham.

- Ddnh gid DAHT: Panh gia trong DHTDA phai dugc thyc hién tai nhiéu thoi diém
khac nhau va két hop giita sy danh gia ciia GV t6 chtc du an, GV du budi bao cio san
pham va cta chinh HS théng qua bang kiém sir dung cho danh gia ciia GV va HS, qua céc
phiéu danh gia ciia HS.

2.3.2. Té chire day hoc theo dw dn mét so chii dé Todn roi rac

2.3.2.1. D dn “Pé xudt mot sé tinh huéng thuee tién ¢é van dung PP dém nang cao”

2.3.2.2. Dy én “Diéu tra thanh tich hoc tdp cia HS dang hoc o truong THPT chuyeén Bic Giang”
2.3.2.3. Dy dn “Su dung bang trong mot s6 bai TRR”

2.3.2.4. Dy én “Dé xudt mét s6 van dung ciia LTPT vao thyc tién”

2.3.2.5. Dy an “Kham pha khoang cach Taxicab”

Quy trinh t6 chirc DAHT “Khdm phd khodng cdach Taxicab”

a) Chon chii dé va xdc dinh muc tiéu ciia DAHT

Buée 1: Trang bi kién thire can sir dung trong dw dn

HS can duoc hé théng, on tap lai cac kién thuc vé Hinh hoc Giai tich trong toa do
phang (toa do diém, cong thirc khoang cach, gbc, phuong trinh duong thing, dudng tron,
cac duong Conic,..). Thoi gian can thiét 1a 3 tiét trén 16p.

Buée 2: Tiép cdn khdi niém khodng cach Taxicab

Pé HS c6 thé hinh thanh khai niém khoang cach Taxicab, GV c6 thé bat dau tir
truong hop thuc té: quy hoach ctia mot thanh phd dugc chia thanh céc truc dudng song
song, cach déu nhau theo hudng Bic - Nam, Pong - Tay, va ta ¢ thé coi nhu mot mat
phang toa do (Oxy) Tinh hudng c6 mot bénh nhan & vi tri X(1;4) can dua di cap clru va
trong thanh phd c¢6 hai bénh vién dat tai vi tri 1a A(2; 1) va B( 1;-1). Hoi xe cap ciru can
dua bénh nhan dén bénh vién nao dé quing ‘duong di ngan nhét? R rang xe cap ciru ciing
phai di theo cac tuyén duong chir khong dé di thang tir X téi A (hodc B). Do dé khoang
cach Oclit khong dugc ap dung trong tinh hudng thuc té nay. Tir d6 GV hudng HS dén
viéc thuc hién du 4n dé xay dung dugc mdt cong thuce tinh khodng cach phu hgp hon trong
mot sb chu trinh cu thé va di nghién ctru van dung trong thuc té.

Buaoc 3: GV chia lop hoc thanh cac nhom
Budoc 4: Xdy dung bo cau hoi dinh huong

- Cdu hoi khdi quat: Nghién ctru vé khoang cach trong hinh hoc Taxicab va mot sd
van dung ctia hinh hoc Taxicab vao thuc té.

- Cdu héi bai hoc: Xay dung khai niém khoang cach va mot s6 dudng co ban trong
hinh hoc Taxicab.

- Cau hoi noi dung:

+ Em hay véan dung kién thirc hinh hoc ctia minh dé xac dinh duong di ngan nhat
gifra hai vi tri trén thuc té. Khoang cach duoc xac dinh c6 gidng nhu khoang cich em hay
dung trong hinh hoc phang hay khong? Em xac dinh khoang cach d6 nhu thé nao? Xay
dung mot sd tinh hudng thuc té va chi ra khoang cach Taxicab da dugc van dung trong
tinh hudng do.

+ So sanh mot sd tinh chat quen thudc ctia hinh hoc Taxicab va hinh hoc Oclit, xay
dung cac khai niém tuong tir vé ba dudng conic trong hinh hoc Taxicab.

Buéc 5: Thiét ké tai liéu ho tro
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- Sach tham khao: On the iso-taxicab trigonometry, Applied Sciences.8: 101-111,
Taxicab Geometry, an adventure in non-Euclidean Geometry.

- Cac trang web: dethi.violet, diendantoanhoc.net, math.vn, mathscope, mathlink, art
of problem solving,...-S6 theo ddi du an.
b)Thuc hién du dan

Nhiém vu Néi dung Th:’;ilcan Nguoi | Két qua
(NV) : o thue hién
hién
NV 1 | Tim hiéu vé bo cau héi dinh huéng.
Nghién ctru cac cau hoi vé tng dung ctia hinh hoc | 3ngdy | Thanh
1.1 Taxicab trong thyc té. vién
1+2+3
Nghién ctru cac cau hoi vé twong ty hoa giira | 3 ngay Thanh
hinh hoc Oclit va hinh hoc Taxicab trong xay vién
1.2 o n . e
dung khai niém duong tron va elip va ap dung 4+5+6
thuc tién
St dung ban do, phan mém Google maps dé thuc | 3 ngdy | Canhom
1.3 hién cac hoat dong GV yéu cau. Xy dung cong
thuce tinh khoang cach trong hinh hoc Taxicab.
Chuin bi truéc cac tai liéu hd trog tham khao | 3 ngdy | Canhom
NV2 (photo, tai trén mang, diéu kién truy cap cac
trang web).
Nhom dy an “Ung | Xay dung cac van dung
dung ctia hinh hoc | thuc t& cua mén hoc. Thanh
Taxicab trong thyc | Tim hinh anh minh vién
1. chtng. 1+2+3
Nhom dy an: “Xa&y | Xay dung céac khai niém
duyng  khai  niém | tuong tu trong hinh hoc | 5 ngay Thanh
NV3 twong tr vé duwong | Taxicab. vién
tron, dwong elip sir | Thiét k& tinh hudng thuc 4+5+6
dung khodng cdch | tién minh hoa.
Taxicab”. Dung phan mém minh
hoa cac quy tich trong
hinh hoc Taxicab.
NV4 Thi(ét ké cac san pham bao cdo (In chuyén dé, | 5 ngay Thanh
chuan bi Powerpoint, Prezi,...). vién 1+4
4.1 Chuén bj thuyét trinh, cir dai dién béo cdo. Nhom
truong
49 Duy kién tra 10i cac cau hoi co thé duge phap van Céa nhém

trong qua trinh bao céo.

NV5
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Tién trinh thuc hién dw dn “Khdm phd khoang cdch Taxicab™

STT Noi duAng Hoat dong cua GV Hoat dong cia HS Thiét bi
hoat dong T T
Yéu cau HS nghién |Mdi nhom lya chon mot trudng nhom, May tinh
ctru, tim hiéu va xdy |mot thu ki. phan
Xac dinh | dyng cac van dung |Trong nhom co thé giao nhiém vy chi mém
tén du 4n | thuc té cua khoang tiét hon cho cac thanh vién dé thuc Google
va giao du | cach Taxicab. hién du an. maps,
4n cu thé | GV d& xudt hudng cac tai
cho  cac |nghién ciou “Ung liéu tham
nhém. dung cua hinh hoc khao vé
Taxicab trong thuc HH
1 té”. Taxicab.
GV dé xuat hudng | HS hoat dong theo nhém, xiy dung
nghién cuou “Xay | dinh nghia tuong tu vd&i hinh hoc
duyng  khdi  niém | Oclit.
twong tw vé dwong
tron, duong elip su
dung khoang cach
Taxicab”.
Hoat dong | GV thiét ké bd cau | HS nghién ctru cau hoi dinh hudng. Cac
, |v6i cau héi | hoi dinh huéng cho | nhom c6 thé chia nho dé giai quyét cac
dinh huéng | cac nhom. nhiém vu riéng.
Xac dinh | Cac san pham em |-Nghién ctu “Ung dung ciia hinh hoc
cac san | dua ra bao cdo 1a gi? | Taxicab trong thuc té”
phdm can Xay dung dugc cong thurc khoang cach
xay dung. Taxicab va tim hiéu, xay dyng va minh
ching bang hinh anh cac ung dung thuc
te.
Thuyét trinh bang Powerpoint.
-Nhiém vu “Xdy dung khai niém twong
3 ti vé dwong tron, dwong elip sit dung
khodng cach Taxicab” +San pham 1: V&
duoc hinh trén nén Sketchpad minh hoa
cac duong, xay dung van dung thuc
tién; +San pham 2: Xdy dung céac slide
trinh chiéu va thuyét trinh.
Lap ké | -Yéu cau HS lap ké |HS co thé sir dung so do tu duy dé lap
hoach thuc | hoach dé thuc hién |ké hoach va cac nhiém vu hoc tap chi
hién du 4n | cac nhiém vu. Xac |tiét, phan cong nhiém vu cu thé cho céc
dinh thoi gian thao |thanh vién, dinh dia diém va thoi gian
ludn nhom, thoi gian |thdo luan nhom, xac dinh cac tai liéu
A hoan thanh. Thong |nghién ctu, cac thiét bi can thiét thuc

bao thoi gian lam
viéc ctia GV véi mdi
nhom dé kiém tra
tién  do dinh
hudéng thuc hién du

va

hién nhiém vu,...
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STT NoI duAng Hoat dong cua GV Hoat dong cia HS Thiét bi
hoat d(.)ng Q . . . .
an.
Xay dyng | Cac nhom xiy dung | Nhom thuong xuyén thao luén, kiém
san pham céc san pham cua dy |tra, ddnh gia tién do va chat luong san
5 an, GV ¢6 thé kiém phém cua mdi thanh vién, cta ca nhom.
tra tién do thyc hién. |Luya chon cac van dung thuc tién c6 gia
tri dé dwa vao san pham.
C)Téng hop va dinh gid
Noi dung Thiét
STT hoat Hoat dong cua GV Hoat dong cia HS bi
dong :
Chuanbi | Chuian bi cho HS cac ki |+ Chuan bi cac hinh anh trén| May
cho béo ning bao cao, duyét qua cac | Google maps dan dén cong thuc| chiéu
1 | c4o, trinh | tai liéu, dung cy hod tro bao | khoang cach méi +Xay dung va
bay san cao. phéan tich vi du thuc té van dung
pham khoang cach Taxicab
- Phan cong thanh vién dat cac
cau hoi tinh hudng va phuong 4n
tra 101
Lén ké hoach thoi gian va dia | Chuan bi dung véi thoi gian GV
T6  chuc | diém cho budi bao céo, thir tu | dé ra.
2 |bao cao |va thoi gian trinh bay san | Theo d6i nghiém tac cac bai
san phim. | phdm cua mdi nhom. Yéu thuyét trinh san pham. Pat cac
cau HS trinh bay rd vé cac | cau hoi thao luan dbi v6i nhom
van dung thyc tién khac
DPanh gia | Huéng dan cach danh gia | HS danh gid san pham cta cac | Cac
3 | sanpham | cho diém cia GV va HS ddi | nhom khéac dya trén trinh bay noi | phiéu
v6i m&i nhom thong qua cac | dung kién thic, mirc do phong | danh
mau phiéu danh gia da soan | pha va sy van dung vao thyc té gia.
trudc. Hoan thién phiéu danh gia
Téng két | GV téng két vé ndi dung | Tra loi vé van dé mo rong du an.
du an kién thuc trong dy an, h¢
théng bai tdp va phan tich
4 van dung, huéng md rong

cua du an,... GV téng hop
cic phiéu danh gia cua céc
GV dy thuyét trinh va cia
cac nhom, cho diém HS.

2.4. Sw hd tro ciia day hoc theo di 4n doi véi sw phat trién niing luc hop tac va ning luc tw
hgc cua hoc sinh
2.4.1. Sw hé tro ciia day hoc theo dw dn déi véi sw phdt trién ning liee hop tdc ciia hoc sinh
2.4.1.1. Biéu hién ciia mét sé ki ning hop tic trong qud trinh thwe hién DAHT
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Badng 2.7. Bang cdc ki ndng ciia ndng lwc hop tdc thé hién qua hoat déng ciia HS

Quy trinh Céc ki nang cua
thuc hién Nhiing hoat dong cia HS e & e
DAHT g e hop
Chon chu dé | Thong nhat chon chia d¢ DAHT, phan chia
va xac dinh | dugc cac nhom thuc hién, nam r6 nhiém vu | . . 2 1 ,
A s LAy a A , K1 nang t6 chuc nhém
muc tiéu cia | chung va két qua can dat duogc sau du an
DAHT
Xay dung k& hoach thyc hién du an va phan
chia nhiém vu cho cac thanh vién, nhan nhiém
vu dugc phan cong, xac dinh ro va thong nhat | Ki nang 1ap ké hoach hop tac
cach thuc hién nhiém vu cia ting c4 nhan, cta
nhom
Nghién ctru cau hoi dinh hudng, tim tai liu | K ndng t6 chuc nhom
Thyc hién | tham khao phuc vy cho ndi dung ctia cd nhém | Ki ndng tao mdi truong hop tac
du an Thuc hién théo ludn nhém, tong hop cac két qua | . . .. \ a1 A
) N PO ) ) 2 K 1 h han h
cua thanh vién d€ thong nhat, xay dung san pham ! nang lang hghe va phan hot
TrJnh bAay, Chla sé kst qua véi cic thanh vién, Ki ning dién dat
thdo ludn vaéi tinh than xay dung
Ho trg thanh vién trong nhdm hodc nho trg gitip, | Ki ndng t6 chirc nhom
phét hién va thdo g& dugc mau thuan gitra y kién | Ki nang tao moi truong hop tac
cua cac thanh vién
A , ISR A ST Ki nang to chirc nhom
Xay dung san pham va thiét ké bai bao cdo. 1hang 1o ¢y .
2 . Ki nang lap k& hoach hop tac
Tong hop va o X
. . o 2 Ki nang dién dat
danh gia Bao céo san pham s g < 4o 1A
du 4n Ki nang lang nghe va phan hoi

Panh gia san pham

Ki nang danh gid va tu danh gia

2.4.1.2. Mt 56 tiéu chi ddnh gid ning hop tic hoc trong DHTDA
Bdng 2.8. Bang mét so tiéu chi danh gid nang e hop tac va mire do biéu hién

K niing Cac mirc d6 bicu hi¢n
Mtrc 1 Mirc 2 Miic 3
Chua du kién duge cong | Pa xac dinh dugc | Xac dinh cy thé nhiém vu
. viéc can 1am, chua 1 vai nhiém vu can 1am, xéac | va két qua thuyc hi¢n, xac
Kinang | . , . . . I T PR
& chite tro ca nhan trong nhom, | dinh dugc vai tro ca | dinh rd vai tro ca nhéan trong
nhém chua xac dinh vduqc cach | nhan trong nhom nhung | nhém, xay dung dugc cach
thirc hop tac dé thuc hi¢n | cach thuc hop tac trong | thitc hop tac hi€u qua voéi
nhiém vu nhém chua cu thé cac thanh vién khac
Lung tang trong du kién | Dy kién dugc cong | Xac dinh cu thé va hop li
Kinang | thyc hi¢én cong viéc theo | viéc theo thoi gian | trinh ty cong viéc theo thoi
lapké | trinh ty thoi gian, phan | nhung chwa hop i, | gian, phan chia va nhéan
hoach chia hodc nhan nhi¢ém vu | phadn cong hodc nhén | nhiém vu phu hop vdbi
hop tac | khéng phu hop véi kha | nhiém vu con c6 diém | ning luc cia cac thanh
nang chua phu hop Vvién trong nhdm
Kining | Chua co tinh than xdy | C6 y thic xdy dung | Cé y thirc xay dung, nhiét
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tao moi
truong
hop tac

dung, hd tro, dong vién
thanh vién khac, chua
giai quyét dugc mau
thuan phat sinh trong qua
trinh thuc hién DAHT

tuy nhién chua dong
vién dugc cac thanh
vién khac, da giai
quyét duogc cac mau
thudn trong qua trinh
thuc hién

tinh hd trg, dong vién céc
thanh vién khac, khong dé
mau thuin phét sinh trong
qua trinh thyc hién DAHT

Ki nang
dién dat

Dién dat dai dong, CcAc
thanh vién trong nhom
khong niam duoc ndi dung
trinh bay, khong co6 giai
thich hodc bao v¢ duogc quan
diém dua ra

Trinh bay rd rang, cac
thanh vién nim duoc
néi dung trinh bay,
nhung con c6 chd chua
thuyét phuc  duoc
nguoi nghe

Dién dat rd rang, thuyét
phuc cac thanh vién, nhiing
ndi dung trinh bay, cac luan
diém dua ra co giai thich,
cd co sO

Ki nang
ling nghe
va
phan hoi

Khong tip trung ling
nghe y kién cac thanh
vién khéc, khong co su
phan hdi, khéng c6 tinh
than x4y dung

Lang nghe v kién céac
thanh vién khac véi
tinh thin xay dung
nhung chua c6 gop v,
phan héi hiéu qua

Tap trung lang nghe, ghi
chép ¥ kién cua thanh vién
khac. Bat cau hoi, gop vy,
nhan xét v6i tinh than xay
dung, mang lai hiéu qua

Ki nang
danh gia
va
tu danh
gia

Dénh gid chua chinh xac,
khong rat ra dugc kinh
nghiém cho ban than

banh gia chinh Xac
ban than va cac thanh
vién khéc. Rt ra kinh
nghiém cho ban than

banh gia chinh xac, khach
quan, cong bang. Rut kinh
nghi¢ém cho ban than va co
thé cho céac thanh vién khac

2.4.2. Sw hé tro ciia day hoc theo dw dn déi véi sw phdt trién ning lie twe hoc cia hoc sinh
2.4.2.1. Biéu hién ciia mét sé ki nang tw hoc trong qud trinh thwe hign DAHT
Bdng 2.9. Bang cdc ki nang cia néing lyc tw hoc thé hién qua hoat déng cia HS

Quy trinh Céc ki nang cua
thuc hién Nhitng hoat dong cua HS < &

DAHT nang lyc tu hoc
Choncha dd |  Phan chia dugc cac nhom thyc hién du 4n llfel ;‘j;‘fh giao tiep, ki nang lap
va Xa.CA quh Xac dinh rd0 muc ti€u cua du an Xac dinh rd nhiém vu hoc tap mot
muyc ticu cua : cach ty giac, c6 muc tiéu hoc tap

DAHT Xac dinh san pham sau DAHT cuthé ’ ' T

Xay dung ké hoach thuc hién DAHT: Phan chia | -Ki nang lap ké hoach
nhi€ém vu cho cac thanh vién trong nhom, xac | -HS ty giac nhan nhiém vu
dinh ndi dung hoc tap can dat duoc, 4n dinh thoi
gian thao luan va hoan thanh nhiém vu
.. | Nghién ctru cau hoi dinh hudng, tim tai liéu | Ki ning giai quyét van dé, ki
Thuc hién , NV . < \
du 4n tham khao, thu thap va xur 1i thong tin nang thyc hanh.

Biét van dung kién thirc dé giai quyét van dé, dua
ra dugc cac y tuong maéi, PP mai trong thuc hién
du an

-Ki nang giai quyét van dé
- Kha nang sang tao

H6 trg thanh vién trong nhom hodc nho trg
gitp

K1 nang giao ti€p xa hoi
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Biét lang nghe hoidc gdp y voi cac thanh vién
khac khi thdo luan nhém

Ki ning tu diéu chinh trong
hoc tap

T(R)n,g th’V'c‘l Béo cdo san phim -Ki nang thuc hanh -Ki ning
danh gia giao tiep vai GV va HS
du an

trinh - Trinh bay két qua san pham

Thuc hién nhiém vu theo ding tién do dé ra Ki nang lap ké hoach
-Tao ra dugc san pham va thi€t ké bai bao cao. | -Kha nang sang tao
Xay dung cac tinh hudng van dap trong thuyét | -Ki nang 1ap ké hoach

Panh gia san pham: danh gia du an mot cach
chinh xac, khach quan

Tiép thu nhan xét danh gia cia GV va cic
nhom khac

-Ki nang danh gia va ty danh
gia -Ki nang tu diéu chinh, tao
co s& dé ra muc dich hoc tap tiép
theo

2.4.2.2. Mt 56 tiéu chi danh gid nang luc tw hoc trong DHTDA
Bang 2.10. Bang mot 0 tiéu chi danh gia nang lyc ty hoc va muc do biéu hién

Cac mirc d6 bieéu hién

Kinang

Mt 1 Mitc 2

Muc 3

Chua xé4c dinh dugc muc | Ba xac dinh dugc nhung chua | X4c dinh dugc day du muc
tiéu, nhiém vy, san pham | day du cac muc ti€u, nhi€ém vy, | ti€u, nhi¢ém vu va san pham dat

dat duoc san phém dat duoc

duoc

Kinang
lap ke
hoach

Chua co ké hoach va co | Lén dugc ké hoach cac kénh | Lén ké hoach day du cac kénh
ngudn thu thdp thong tin, | thu thap thong tin nhung con | thu thip thong tin, phuong tién

phuong ti¢n ho trg chua cu thé

ho tro

Chua c6 ké hoach, thoi Xay dung dugc ké hoach hoan Xay dung ké hoqch hoan thanh
gian thyc hién va hoan | thanh nhi¢m vu nhung thoi gian | nhiém vu cu thé, hop li theo

thanh nhiém vu con chua hop li

trinh tu thot gian

Chua ty phat hién dugc van | Phat hién duoc vin dé can | Tu phat hi¢n ra van dé, co
de trong du 4n hoac phat | nghién ctru va c6 phuong an, | phuong an va kha nang giai
hién ra nhung khong c6 | khd ndng gidi quyét véi su | quyéet hiéu qua

kha nang gidi quyét tro gitp cua nhom

Ki nang
giai

Chua huy dong cac kién Huy déng duoc cac !(iéq thl’Ig Huy d@ng va van dung sét}g tao
thire da dugc hoc hodc phai | da bict dé giai quyét van deé | cic kién thuc da biet dé giai

nho thanh vién trong nhom | dét ra
ho dé thuc hién nhiém vu

quyét van dé dat ra

quyét
van dé

Trinh bay van dé con chua | D trinh bay cu thé van dé khi | Trinh bay van dé mot cach rd
rd rang, cu thé khi thao | thao ludn nhom, tuy nhién con | rang, cu thé va chat ché khi
luan nhom doi cho dai dong hodc chua | thao ludn nhém

chat ché

Chua dua dugc y tuong | Co y tudng, PP khi thyc hién | Pua ra dugc y tuong, PP mai,

hodc PP khi thuc hién du | du an
an

sang tao, gop phan quan trong
vao chat lugngsan pham dy an

Ki nang

Chua st dung thanh thao | St dung thanh thao cong | St dung cong nghé thong tin

cong nghé thong tin ngh¢ thong tin

thanh thao, biét van dung dé
thuc hién cac cong viéc trong
du an

thuc
hanh

Chua dam nhiém duoc | Viét dugce bai bao cao nhung | Co thé tong hop, viét bao cao
nhiém vu vi€t bai bdo cdo, | chua that ty tin vao nhiém vu | tot, tu tin, noéi rd rang va nam

khong c6 kha ning thuyét | thuyét trinh
trinh

chic van dé thuyét trinh, tra 10
phap van tot
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Chura tiép thu t6t nhan xét cia | Tiép thu tot nhan xét, danh | Tich cuc ling nghe, ghi chép, gop
Kinang |GV, gdp y cua cac thanh vién | gid cia GV, ctia cac thanh | y hiéu qua cho cac thanh vién
tu didu  |khac, chua c6 sy diéu chinh | vién trong nhom du &n va cé | khac. Tich cuc, chu dong tiép thu
chinh  |hoat ddng hoc tap phu hop su diéu chinh hoat dong nhan xét, danh gid cua GV, cac
trong hoc thanh vién khac dé diéu chinh
tap hoat dong, tao co s& cho nhi¢m
vu hoc tap tiép theo
Kining | Danh gia khong chinh x4c két | Panh gia twong dbi chinh x4c | Panh gia khach quan, chinh
danh gia | qua thuc hién ctia ban than, cua két qua thuc hién cua ban than | xac két qua thuc hién ctia ban
va cac thanh vién khac. Khong rit | va ctia cac thanh vién khac. Rat | thdn va cac thanh vién khac.
tu danh | dugc bai hoc, kinh nghiém cho | ra dugc bai hoc, kinh nghi¢m | Rut ra dugc bai hoc va co
gia ban than cho ban than hudng tim hiéu, nghién ctru

2.5. Thiét ké cong cu danh gia qua trinh thwe hién duw 4n céia nhém

2.5.1. Thiét ké bg cong cu ddanh gid

- Panh gia vé xay dung muc ti€u cua dyu an
- Panh gia vé viéc 1ap ké hoach thyc hién dy 4n ctia nhém

- Banh gié viéc thyc hién ké hoach (trong do c6 danh gia vé mic do phan cong va nam

viing nhi¢m vy; danh gia vé su tich cuc tham gia cia cac thanh vién; mic o cung cap giai

phép cho cac van dé;...)
- Panh gia so theo ddi du 4n
- Panh gia phém cua DAHT (bao gém kién thirc TRR s dung, mic do van dung

thuc tién, g dung cong nghé thong tin, thuyét trinh bao céo san pham,...).

2.5.2. Thiét ké phwong én danh gid

Két luén chwong 2

Chung t6i d3 tién hanh nghién ciru ciu triic, cac ndi dung ctia TRR trong chuong trinh

chuyén Toan THPT dé 1am co so cho nhitng dé xuét trong chuong nay, cu thé:

- Xay dung duoc hé thong tai lidu tham khao va yéu cau vé xay dung, st dung phuc vu

cho viéc hoc tap, nghién ctru, thyc hién du an cua HS. DPay la nguén tu li¢u day hoc bo ich
cho GV day trong cac chu dé cuia TRR.
- Bé xuat mot s6 chu dé ctia TRR va du an hoc tap cac chu dé do.
- Bé xuét quy trinh thiét ké DAHT va thiét ké 5 DAHT chii dé TRR theo quy trinh da dé xuét
- T6 chire thue hién 5 dy an da thiét ké theo quy trinh td chitc DHTDA. Trong qua trinh
thuc hién DAHT, vai tro tich cuc, chi dong cia nguoi hoc dugce coi trong. GV tao diéu kién

thuan lgi cho HS thyc hién, ludng trude duoc khé khin ctia HS va hd tro khi can thiét.

- Thiét ké b cong cu dénh gia qua trinh va két qua thuc hién DAHT ciia HS.

- Xay dung cac tiéu chi danh gia muc do biéu hién cta nang luc hop tac va nang luc tu

hoc trong qua trinh thyc hién dy &n ctia HS.

Théng qua quy trinh t chirc cho thiy su hd tro tich cuc cia DHTDA dbi véi viée rén luyén

cac ki ning va nang cao nang luc hop tic, nang luc ty hoc ciia HS. Nhitng nghién ctru vé to chirc
DHTDA & trén c6 thé ap dung vao day hoc nhiéu chii dé khac nhau ctia TRR, nang cao hiéu qua
va gop phan d6i méi PPDH mon Toan & trudng THPT chuyén. Véi cac dé xuit vé quy trinh t6
chitc DHTDA chu dé TRR, chung t6i tién hanh TNSP va trinh bay & chuong sau.
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Chuong 3. THUC NGHIEM SU PHAM

3.1. Muc dich, nhi¢ém vu va d6i twong ciia thwe nghi¢m sw pham
3.1.1. Muc dich cua thuc nghiém su pham
TNSP duoc tién hanh nhiam t6 chire thuc hién cac du an da thiét ké dé diéu chinh quy
trinh thiét ké DAHT, quy trinh t6 chitc DHTDA, kiém dinh cic biéu hién ciia nang luc hop
tac va nang lyc ty hoc cua HS trong qua trinh thyc hién du an. TNSP khfmg dinh tinh kha
thi ctia cac DAHT di thiét ké, dong thoi danh gia tic dong cia DHTDA dbi voi ning luc
hop tac, nang luc tu hoc va két qua hoc tap cua HS.
3.1.2. Nhiém vu cua thwc nghiém su pham
3.1.3. Péi twong va dy an thue nghiém sw pham *) TNSP duoc tién hanh vao hai dot:
Pot 1: Tir thang 2/2017 dén thang 4/2017; Pot 2: Tir thang 8/2017 dén thang 9/2017
*) GV tham gia TNSP thudc truong THPT chuyén Bic Giang, chuyén Nguyén Hug,
chuyén Thai Nguyén, c6 nhiéu nim kinh nghiém giang day truc tiép tai cac 16p chuyén
Toan va tham gia bdi dudng HSG Qudc gia.
3.2. Quy trinh thue nghiém su pham va phwong 4n danh gia két qua
3.2.1. Quy trinh TNSP
3.2.2. Phuwong phdp danh gid két qud thuc nghiém sw pham
3.2.2.1. Noi dung danh gia
3.2.2.2. Phuong phap danh gid thuc nghiém su pham
3.3. Phén tich két qua thwe nghi¢ém sw pham
3.3.1. Phadn tich dinh tinh
3.3.1.1. Biéu hién nang liec hop tic ciia HS trong qud trinh thwe hién cdc DAHT
a) Ki nang t6 chirc nhém hop tdc
b) Ki nang ldp ké hoach hop tdc
¢) K7 ndng tao méi truong hop tdc, ki ning dién dat, ki ning lang nghe va phan hoi
d)Ki nang danh gia va tu danh gid
3.3.1.2. Biéu hi¢n nang lwc tw hoc ciia HS trong qud trinh thuwe hi¢n cdc DAHT
a) Ki nang Idp ké hoach
b) Ki ning gidi quyét van dé va kha nang sang tao ciia HS
C) Ki nang thuc hanh
d)Ki nang diéu chinh trong hoc tdp, ki nang danh gid va tw danh gida
3.3.2. Két qua dinh lwong
3.3.2.1. Danh gia thong qua cdac murc trong bdang tiéu chi danh gia nang luc hop tdac, nang luc
tw hoc cua HS
a) Danh gia nang luc hop tac
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Bang 3.1. Két qua danh gid dinh lwong cdc tiéu chi vé ndng lwc hop tdc ciia I6p
Toan K26-CBG trong DHTDA mét sé chii dé TRR

Mike K‘é't qua dat dwgc i

Tiéu chi 6 TNSP lan 1 TNSP lan 2

" |SoHS | % | SoHS %

1. Dy kién cong viéc, x4c dinh vai trd c4 nhan va 1 5 14,3 2 58
cach thirc hop tac trong nhoém (ki ndng t6 chire | 2 19 54,3 15 42,8
nhom) 3 11 31,4 18 51,4
2. Biét x4c dinh cong viéc cu thé theo trinh tyr | 1 7 20 3 8,6
thoi gian; phan chia, nhan nhi¢m vy phu hop k7| 2 17 48,6 14 40
néng ldp ké hoach hop tdc) 3 11 314 18 51,4

3. Tinh than xay dung va giai quyét mau 1 3 8,6 0 0
thuan trong nhém (ki ndang tao méi truong | 2 17 48,6 12 34,3
hop téc) 3 15 | 428 | 23 65,7
4. Kha ning trinh bay y kién ca nhéan trong 1 2 58 1 2,9
nhom (ki ndng dién dat) 2 20 57,1 14 40
3 13 37,1 20 57,1

5. Biét lang nghe va phan hoi trong khi thao | 1 0 0 0 0
luan nhém (k7 nang lang nghe va phdn hoi) 2 23 65,7 17 48,6
3 12 34,3 18 51,4

6. Biét trr danh gia két qua ctia ban than va danh | 1 3 8,6 0 0
gid cac thanh vién trong nhém, nhém khac (ki| 2 18 51,4 16 45,7
nang danh gia va ty danh gia) 3 14 40 19 54,3

W MGcdo 3
= Moc &6 2
mMorcdd 1

TNSP
Bn1

TNSP
13n 2

TNSP
I3n 1

Tiéuchi 1 Tiéuchi 2
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13n 2
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13n 2

TNSP
I3n 1
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I5n 2
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Hinh 3.16. Do thi biéu thi cdc mire do ciia nang luc hop tac thé hién trong TNSP lan 1 va

TNSP lan 2 ciia Todan K26-CBG
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b) Banh gia nang lyc ty hoc

Bang 3.3. Két qua danh gid dinh lwong cdc tiéu chi vé ning lyc tw hoc ciia I6p Todn K26-

CBG trong DHTDA mét sé chii @é TRR

Miic Két qua dat duwgc
Tiéu chi 6 TNSP lan 1 TNSP lan 2
: SO HS % | So HS %
1. Xéac dinh muc tiéu, nhiém vu va san pham dat dugc (k7 ]2' 119 52493 103 3$ 1
nang ldp ke hoach) 3 15 | 428 | 22 | 629
2. Lén ké hoach dy du cac kénh thu thap thong tin, % 199 523?12 133 387’61
phuong tién hd tro (ki ndng ldp ké hoach) 3 = 5 (’) 19 z 4’ 3
3. Xay dung ké hoach hoan thanh nhiém vu cu thé ;‘ 280 é;’i 134 84’8
theo thoi gian (ki ndng ldp ké hoach) 3 2 5 (’) 18 14
4. Biét phat hién van dé, kha niang huy dong va van | 1 6 17,1 1 2,9
dung kién t}lﬁc‘dé giai quyét van dé dit ra (ki nang | 2 15 429 12 34,3
giai quyet van de) 3 14 40 22 62,8
5. Trinh bay van dé khi thao luan nhoém, kha ning ; frg éi’g 127 458,86
dua y tuong, PP méi (ki ndng gidi quyét vin dé) 3 12 3 4’ 3 16 45’ 5
6. Str dung cong nghé thong tin thanh thao va hiéu qua ; 166 i;’% 123 357’81
(ki nang thiec hanh) 3 | 13 | 372 | 20 | 574
1 7 20 2 5,8
7. Biét viét bao cao va thuyét trinh (k7 nang thuc hanh) | 2 17 48,6 14 40
3 11 31,4 19 54,2
8. Biét lang nghe, gop y cho thanh vién khac, dong | 1 0 0 0 0
thoi tiép thu nhan xét, didu chinh hoat dong (k7 nang | 2 23 65,7 15 42,9
tw diéu chinh trong hoc tip) 3 12 34,3 20 57,1
9. Biét danh gi4 va ty danh gia, rat ra dugc bai hoc | 1 3 8,6 1 2,9
cho ban than va thanh vién khac (ki nang danh gia va | 2 18 51,4 16 45,8
tw danh gia) 3 14 40 18 51,3
100% I— ] —— —— | e et
- [ ‘ -
“"’ &
i |
- |
e [ sl {j s {.2":;" AR T‘TT e ﬁ]

Hinh 3.18. 6 thi biéu thi cdc mire do ciia nang lyc tw hoc thé hién trong TNSP lan 1 va

TNSP lan 2 ciia Todn K26-CBG
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Phdn tich két qua dinh lwong: Tu két qua va biéu d6 xur 1i s6 liéu cho thay: .

. - Sau dot TNSP lan hai cac ti€u chi do nang luc hop tac, nang lyc ty hoc d€u tang theo
chiéu hudng tich cyc: tang ty 1€ mic 3 va giam dugce ty 1€ mic 1. Theo ddi cac chi s6 trong
bang, c6 thé rut ra nhan xeét qua hai dot TNSP, mirc do céc ti€u chi danh gia nang lyc hgp
tac, nang lyc ty hoc ctia HS da dugc nang cao, thé hién hi¢u qua cia DHTDA.
3.3.2.2. Danh gid thong qua by cong cu ddanh gia qua trinh thuc hi¢n dw dan ciia nhém
3.4. Trao doi, rut ra nhan xét sau TNSP

Két luan chwong 3

TNSP di duge trién khai lam hai dot tai bon 16p chuyén Toan thudc cac truong
THPT chuyén Bic Giang, THPT chuyén Thai Nguyén va THPT chuyén Nguyén Hué. Sau
qua trinh TNSP ¢6 thé danh gia:

- Quy trinh thiét ké DAHT va cac quy trinh to chitc DHTDA chii && TRR 1a phu hop,
hiéu qua d6i vi HS chuyén Toéan va co tinh kha thi.

- Thong qua qua trinh thuc hién DAHT mot s6 chi d&¢ TRR, HS duoc rén luyén ki
nang, nang cao nang luc hop tac. DHTDA giup HS c¢6 tinh than trach nhiém véi nhiém vu
dugc giao, co tinh tap thé, cong déng, c6 ki ndng tao moi truong hop tac lam vigce.

- DHTDA gitip HS rén luyén ki nang, ning cao nang luc ty hoc. Viéc hoc tap thong
qua du an giup HS chu dong, phat huy duoc tinh sang tao, rén luyén dugc ki ning lap ké
hoach trong hoc tép, ki ning giai quyét vin dé va tiép thu, tu diéu chinh trong hoc tap.

Nhu vy c6 thé thdy rang DHTDA chu dé TRR tao diéu kién cho HS ning cao ning
Iwe hop tac, ning luc tu hoc, HS sang tao trong hoc tap, tir 46 dap tng cac yéu cau doi mai
vé PPDH, muc tiéu gido duc ¢ truong THPT chuyén.

KET LUAN VA KHUYEN NGHI
1. Nhirng két qua dat dwoc

Can ¢t vao muc tiéu va nhiém vu cua dé tai, luan an di dat duoc nhirng két qua sau:

1. Téng quan duoc co s& li luan vé DHTDA va li giai dugce sy phu hop cua viée to
chic DHTDA chi d& TRR cho HS chuyén Toan trén co s&: phan tich rd hon vé nhiing
nhiém vy, muc ti€u cling nhu nhitng dinh hudng d6i méi PPDH mén Toan tai truong THPT
Chuyén; co sé khoa hoc vé DHTDA; dic diém tdm sinh li va dic diém nhan thirc cua HS
chuyén Toan.

2. Pé xuit duoc quy trinh thiét ké DAHT va quy trinh t6 chic DHTDA phu hop véi
kha niang ctia HS chuyén Toan. O quy trinh thiét ké DAHT, chiing toi quan tdm dén viéc
xac dinh muc ti€u cua dy an cling nhu bg cau hoi dinh hudng & mdi DAHT. Luén an van
dung quy trinh da xay dung dé thiét ké va t6 chic 5 DAHT thudc chit && TRR. Luén an
ciing di xay dung mot s6 ngudn tu lidu hoc tip nodi dung TRR dé hd tro GV va HS
trong vi¢c thuc hién cdic DAHT chu dé nay.

3. P& xuat dugc cac tidu chi danh gia dinh tinh va dinh luong dé danh gia ning
luc hop tac, nang luc tu hoc ciia HS; phan tich mot s& biéu hién va mot s bién phép
nang cao nang luc hop tdc, nang lyc tu hoc trong qua trinh thyc hién DAHT chu dé
TRR. Tir 6 c6 thé khang dinh viéc DHTDA chu dé TRR cho HS THPT chuyén Toéan
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di phat trién ning lyc hop tic va ning luc tuy hoc cho HS, tir d6 gop phan nang cao chat
luong day va hoc chuyén Toan, dap ung yéu cau dit ra. Lun an ciing da thiét ké bo
cong cu danh gia bao gom 5 bang kiém, dam bao danh gia dinh tinh va dinh lwong qua
trinh va két qua hoc tap, la cong cu hd tro va thuc déy hoat dong hoc tap tich cuc, tu
chu, sang tao cua HS.

4. Két qua ciia TNSP cho phép khang dinh tinh kha thi cta cac DAHT ciing nhu quy
trinh t6 chire DHTDA duogc dé xuét, dong thoi khing dinh hiéu qua cia DHTDA trong viéc
rén luyén, nang cao nang luc hop tac va nang luc tu hoc cua HS.

Qua céc két qua da dat duoc, chung t6i co thé két luan viéc to chitc DHTDA mot s6
chu d& TRR cho HS chuyén Toan THPT la phu hop vi DHTDA gép phéan ning cao hiéu
qua day hoc Toan cho HS chuyén Toan, giup cho HS kham phé dugc nhiing tri thuc tir co
ban dén nang cao ciia TRR va HS hiéu dugc y nghia thuc tién cua nhiing tri thic do.
DHTDA mot sé chit @& TRR theo quy trinh di thiét ké s& ning cao ning luc hop tac va
nang lyc tu hoc cua HS chuyén Toan, gop phén thuc hién duoc yéu ciu d6i méi PPDH
mon Toan & trudng THPT Chuyén néi riéng va yéu cau d6i méi gido duc ndi chung trong
giai doan toi. Luan an co thé 1a mot tai liéu tham khao hitu ich cho cac nha nghién ctru
gido duc toan hoc, cac gido vién day chuyén toan va nhiing ngudi quan tam.

2. Khuyén nghij

Pé viéc van dung DHTDA cho HS chuyén Toan noi riéng, HS & céac truong noi
chung dat hiéu qua, chung t6i xin khuyén nghi:

- Nha truong can khuyén khich va tao diéu kién dé HS thyc hién hoc tap theo du 4n &
cac mon hoc, hd tro co s& vat chét trong diéu kién cho phép khi cac em thuc hién DAHT.

- GV va HS can duoc bdi dudng, nang cao kha ning sir dung cong nghé thong tin, ki
nang lam viéc nhom dé van dung trong qua trinh thuc hién DAHT ndi riéng, trong qua
trinh giang day, hoc tap noi chung.

- Trong qué trinh thiét ké, to chirc, danh gia san pham cia DAHT c6 thé can sy tham
gia cua nhiéu GV, Ban giam hi¢u can c6 ké hoach dé dam béao su tham gia tdt nhat tir cac
GV trong truong.

Voi cac GV:

- DHTDA 1a mét phuwong phap day hoc hiéu qua gitip HS phat trién nang luc; can
thiét ké cac DAHT vira stre, gan lién véi viée ing dung kién thirc vao thuc tién va khuyén
khich su tu hoc cua HS.

- Chuén bi co s& vat chét va xdy dung moi truong dé HS c6 thé hop tac trong qua trinh
thyc hién cac DAHT. Can tao diéu kién tot nhat dé HS tiép thu, bay to suy nghi trong qué
trinh tu hoc, tw nghién ctru. San sang ho tro HS khi cac em c6 nhu cau hay gép kho khan.

- C6 bién phap danh gia va danh gia thuong xuyén dé luén nam duoc tinh hinh thuc
hién dy 4n cta cac nhom trong subt qua trinh hoc tap.

- Can chu dong tim hiéu, thiét ké thém nhitng DAHT hiéu qua cho HS, gitip cac em
c6 thém diéu kién hop tac khong chi trong hoc tdp ma ca trong cudc song.
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INTRODUCTION
1. Rationale

In Vietnam, the first high school classes specializing in mathematics began to be
established in 1966 in some northern provinces following the policy of fostering and
discovering talents for the future of the country. On June 24, 2010, the Prime Minister signed
Decision No. 959/QD-TTg approving the Scheme for the development of a specialized high
schools in the period of 2010-2020. The project has developed a number of tasks and
solutions, including “Developing guiding materials for the development of specialized
curriculum, reform of teaching methods, testing and evaluation; online teaching and project-
based learning” [26]. Accordingly, one of the tasks for specialized high schools is to improve
students’ capacity for self-study, scientific research and creativity. During the learning
process, apart from self-study capacity, learning skills play an important role, deciding the
learning quality of each student. One of those skills is collaborative learning. In order to
implement the reform to effectively achieve the scheme’s goals, firstly, teachers of
specialized subjects in general, including mathematics teachers in particular, must reform the
form of teaching and learning and student evaluation.

In the second half of the twentieth century, many active teaching methods were
implemented, including project-based learning (hereafter referred to as PBL). PBL is a
pedagocial approach in which teaching content is designed as learning projects with
learners participating in solving a learning task and producing meaningful products.
Project are developed from creative and practical issues that put learners in active roles
such as problem solving, decision making, and being investigators or report writers. PBL
has features such as practical orientation, interest orientation, action orientation, and
product orientation. It emphasizes learners’ self-regulation but is linked to a collaborative
working environment. Many features of PBL are in line with requirements of reforming
teaching approaches. PBL is in line with specialized focus, the comprehensive
development orientation, and the development of independent and creative thinking, and
practical skills, thus enhancing action taking capacity for students with mathematics
specialization at specialized high school.

Discrete mathematics is one of the mathematical topics that plays a role in developing
mathematical thinking and problem solving skills, encouraging an exploratory approach in
teaching. Given its characteristics, if PBL is appied in teaching discrete mathematics to
students specializing in mathematics, it will enjoy many advantages as those students who
are able to conducting self studying, actively engaged in activities thinking, problem
solving skills and practical application capacity. Several authors have investigated PBL in
Vietnam; yet, there have been hardly any studies on students with mathematics
specialization in specialized high school, and no PBL studies on discrete mathematics.
Therefore, whether it is possible to adopt PBL in teaching topics of discrete mathematics
for students with mathematics specialization or not, and how to organize instruction for
effective learning and comprehensive development of students, especially students with
mathematics specialization remains open questions for scholarly investigations. Based on
the above rationale, we conducted a research project entitled “Project-based learning in
discrete mathematics for students with mathematics specialization”.

2. Research aims

The thesis aims to investiage and apply PBL in some topics of discrete mathematics
in order to create conditions for the enhancement of students’s collaboration and self-
study capacity, thus contributing to the pedagogical reform, improving the quality of
mathematics teaching in specialized high schools.



3. Research object and scope

- The research object includes PBL in some topics of discrete mathematics for
students with mathematics specialization at specialized high school.

- The research scope consists of discrete mathematics in the mathematics curriculum
at specialized high school.

4. Hypothesis

If the application of PBL is in line with students’ characteristics and specialized
mathematics curriculum to design several topics of discrete mathematics into learning
projetcs, it will enhance students’s collaboration and self-study capability, thus
contributing to the pedagogical reform, improving the quality of mathematics teaching in
specialized high schools.

5. Research tasks

- Studying theories and literature on PBL,;

- Conducting a survey of current situation of mathematics teaching and learning in
some specialized high schools in order to analyse the current situation of teaching discrete
mathematics, creating foundation for pedagocial reform in this content area;

- Developing reference texts on discrete mathematics;

- Proposing a process to design and organize PBL in discrete mathematics for
students specializing in mathematics;

- Designing several learning projects in discrete mathematics in specialized
mathematics curriculum at high school level and a toolkit for evaluation of student
learning after completing learning projects;

- Designing criteria for evaluating collaboration and self-study capacity demonstrated
by students during the process of learning project implementation; and

- Conducting experiments to verify the thesis’s hypothesis, verify the feasibility and
effectiveness of the designed teaching approach, revise and refine the teaching procedure.
6. Research methodology

- Theoretical study: Studying the scholarly works about regulations related to
operation and objectives of specialized high schools as well as the orientation to teachers’
pedagogical reform in mathematics at specialized high schools; analysing and synthesizing
literature on PBL, discrete mathematics and other literature related to the thesis’ topic.

- Survey and observation: Observing lessons and conducting a survey of the
current situation of PBL in teaching mathematics at high school; collecting and
analyzing data obtained from the survey and observation of how discrete mathematics
is taught at specialized high school.

- Experiments: Organizing the implementation of learning projects in discrete
mathematics in order to test the feasibility and effectiveness of the study.

7. Points for thesis defense

The application of PBL in discrete mathematics for students specializing in
mathematics is appropriate and effective, enhancing students’ collaboration and self-
study capacity, thus contributing to reforming pedagogical approaches, improving the
quality of mathematics teaching at specialized high schools.

8. Thesis’s contributions

- Contributing to a better understanding of the practical basis of PBL in teaching high
school students specializing in mathematics;

- Reflecting the current situation of teaching discrete mathematics at several
specialized high schools and potentials to implement PBL in discrete mathematics;

- Proposing a process to design and organize PBL in discrete mathematics;
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- Developing reference texts on discrete mathematics;

- Designing criteria for evaluating collaboration and self-study capacity demonstrated
by students during the process of learning project implementation; and

- Designing and organizing five learning projects in discrete mathematics for students
specializing in mathematics; designing a toolkit for evaluation of student learning after
completing learning projects.
9. Thesis organization

Apart from Introduction, Conclusions, References and Appendices, the main contents

of the thesis comprise three chapters, namely:

Chapter 1. Theoretical and practical foundations of project - based learning for
students specializing in mathematics

Chapter 2. Designing and organizing project-based learning in discrete mathematics

Chapter 3. Experiments

Chapter 1. THEORETICAL AND PRACTICAL FOUNDATIONS OF PROJECT-
BASED LEARNING FOR STUDENTS SPECIALIZING IN MATHEMATICS

1.1. Orientation for high school pedagogical reform
1.1.1. General orientation for high school pedagogical reform
1.1.2. Orientation for for pedagogical reform in mathematics at specialized high schools
1.1.2.1. Educational tasks and goals of specialized high schools

The tasks of specialized high schools are “to conduct studies and apply appropriately
and effectively advanced management, teaching and evaluation approaches; effectively
organize learning activities about life values, life skills and social skills for students;
facilitate students’ research, technological creativity, application of knowledge to solve
practical problems and use foreign languages in study and communication” [4]. The
educational objectives set up for specialized high schools are “to discover students of
intelligent nature who achieve excellent results in learning and to develop their talents in
several subjects on the basis of ensuring comprehensive general education; to educate
children to become patriotic, be able to overcome difficulties, have pride in and honor the
nation; have the ability for self-study, scientific research and creativity; and have good
health in order for them to be trained up and become talents, meeting the requirements of
developing the country”.
1.1.2.2. Characteristics of mathematics teaching and learning at specialized high school

According to the Scheme for developing a specialized school system in the period of
2010-2020, specialized schools set up the requirement of all-rounded education for
students. In addition to basic knowledge, many schools have focused on life skills
education, creative and experiential activities and social activities to help students develop
in moral, intellectual, physical, and aesthetic terms. In order to implement all-rounded
education effectively, teachers of specialized mathematics need to change the educational
objectives, teaching contents, pedagogical approaches and other teaching and
organizational forms.

+ Objectives of specialized mathematics education: to create conditions for students
to study and investigate in depth; to focus on improving the quality of all-rounded
education, the capacity to use foreign languages and apply information technology to
support mathematical learning; to develop independent and creative thinking, practical
skills, improving the capacity to apply mathematical knowledge into practice.

+ Curriculum contents: Teachers of specialized classes need to take the initiative to
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develop in-depth materials with orientation to develop a curriculum in accordance with
students’ capacity, actively search materials on organizing educational activities to foster
mathematical talent.

+ Teaching methods and forms: Teachers specializing in mathematics need to change
the way of they organize teaching and learning at specialized high school with the orientation
of comprehensive development, not only equipping students with knowledge but also
teaching students how to think, how to solve problems and apply mathematics in real life.

Through research, we find that PBL has characteristics that are relevant to pedagogical
reform, which offers a strong support in changing teachers’ ways of teaching. The
objectives as well as regulations in taking the initiative in developing and organizing
curriculum by specialized high schools create favorable conditions for teachers in
organizing PBL, particularly the implementation of learning projects for students
specializing in mathematics.

1.2. Theoretical and practical foundations of PBL
1.2.1. History of research and research trends on PBL
In the past several decades, there have been studies about PBL with different outcomes.
They mainly focus on several topics as follows.
- Evaluating the effectiveness of PBL
- Studying characteristics of PBL and of learners affecting the effectiveness of PBL
- Studying challenges in implementing PBL
- Studying to enhance the effectiveness of PBL
1.2.2. Conceptualising PBL
1.2.2.1. Conceptualising learning projects
a) Project

A project is a plan, a draft or a proposal that needs to be implemented to achieve its
intended purpose. A project always has one or several clear objectives; during the
implementation of the project, the implementer always has to target the project objectives,
and the final product will be evaluated for alignment with the objective. A project requires
time, funding, and resources, etc.

b) Learning project

A learning project is a learning plan that includes the name of the learning project, a
set of objectives that are clearly set to achieve the learning objectives in terms of
knowledge content or a certain skill, and have time regulations with members
implementing and creating products after project implementation.
c¢) Classification of learning projects: Classification is based on learner participation,
curriculum content, by size and by task. The types of projects are not completely
separate; thus, it is possible to classify learning projects accordingin to their own
features in each specialized field.
1.2.2.2. Conceptualising PBL

There exists a number of views related to the classification of PBL.:

+ In narrow terms, PBL is understood as a teaching approach [63];

+ In broader terms, PBL is a form of teaching since it combines various concrete
teaching methods [5], [8];

+ In the broadest terms, PBL is understood as a perspective, a model or a teaching
principal which is project oriented [36], [70].

In this study we view PBL as an approach of teaching in which the learner performs
a project (which is in line with students’ capacity, closely following the current
curriculum and having practical applications), combining both theory and practice, which
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results in the creation of products that can be introduced. This project is completed by the
learner with high level of independence, from goal setting, planning to project
implementing, testing, adjusting, and assessing the process and outcome. Group work is

the basic form of PBL.

*) Table 1.2: Comparision between lecture-style teaching and PBL

Lecture-style teaching

PBL

The problem (if any) arises from the
curriculum, may not be attractive, more
theoretical and less practical. Teacher
plans the lesson aligned to the
curriculum using a predefined template.

The problem raised is often close to real life. Each
project poses one or more problems to solve in order
to produce results and products.

The tasks are specifically identified in
the lesson.

Identify the outcomes and outputs after implementing the
learning project, but from the beginning, students do not
fully identify specific tasks that need to be done.

The results students obtained after the
lesson are not concrete and clear.

Clearly identify results, products after the lesson.

Target lesson content objective mainly
in terms of knowledge.

Target the development of knowledge capacity, skills
and other aspects.

The transfer and acquisition of
knowledge often follows teachers’ pre-
planned curriculum

Oriented to the objectives of learning projects; many
situations arise out of teacher’ plan.

Teacher uses talk to deliver lesson
contents.

Teacher plays the role of orienting and promoting the
self-study process based on the demand for knowledge
acquisition and the formation of skills for students.

Individual student is independent in
learning, acquiring knowledge, and forming
skills. The relationship between teacher and
each student is usually one-way.

Teamwork with  specific tasks but closely
interdependent. The relationship between the teacher
and students and among group members is multi-
dimensional.

Often teacher takes the lead role, holds
and transfers knowledge, provides
direct knowledge for learners, manages
students during lesson time and
evaluates student learning.

- Teacher proposes the project, asks questions, and
guides students to gain knowledge. Students'
knowledge and skills are formed through self-directed
learning and self-study under the project.

- Teacher provides necessary materials, supervises
learning, and shares information.

- Teacher monitors and manages the learning.

- Teacher evaluates the learning process of each group

Effectiveness is expressed through
tests, assessments, and multiple-choice
questions.

Effectiveness demonstrated in the quality of products,
operations, skills formation and expressions of
students during group work.

1.2.2.4. Scientific foundations of PBL

a) Philosophical foundation

b) Psychological foundation
¢) Educational foundation
1.2.3. Characteristics of PBL

PBL has characteristics which includes practical orientation, orientation to learners'
interest, action orientation, product orientation, collaborative work, complexity and

learners’ self-reliance.




1.2.4. PBL implementation process
In this thesis, we designed learning projects (LP) and divided the process of organizing

project-based learning (PBL) into three phases with seven steps as in the following chart:

> Step 1: Select topics <
Phase 1 l
Select topics, develop LP
> Step 2: Develop LP <

Y

Step 3: Make a plan <

v

Y

\4

Phase 2
Implement projects

Step 4: Implement plan «—

Evaluate im-
plementation

Step 5: Develop products
A\ 4
Phase 3 Y
Review and evaluate N Step 6: Evaluate LP
Y
Step 7: Apply to design a new
— process or proposal

Figure 1.2. PBL implementation process

The application of the process of organizing PBL in several dicrete mathematics topics will
be discussed in detail in the next chapter
1.2.5. Enhancing students’ collaboration and self-study capacity in PBL
1.2.5.1. Definition of capacity

“Capacity is the mobilization of a combination of knowledge, skills and other
personal attributes such as interest, faith, and will, etc. in order to perform a certain type of
work in a given context,” “capacity can be understood as personal attributes which are
formed and developed by existing qualities and through the process of learning, and
training, allowing people to successfully carry out a certain type of activity, achieving the
desired outcomes in specific conditions...” [2]. In [5], [33] it has been shown that PBL can
train and develop some of students’ capacities. The main goal of PBL in discrete
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mathematics is to form and develop in learners the capacities to collaborate, self-study, and
apply mathematical knowledge in practical situations.

1.2.5.2. Collaboration capacity

a) Definition of collaboration capacity

b) Demonstration of collaboration capacity

c) Measures to enhance collaboration capacity in organizing PBL

- Teachers are aware of how collaboration capacity can be demosntrated and identify the
toolkit to measure it.

- Teachers design suitable learning projects in discrete mathematics to develop students’
collaboration capacity, creating conditions for students to be independent and at the same time
collaborating closely with group members during the process of implementing project tasks,
solving common learning tasks.
1.2.5.3. Self-study capacity
a) Definition of self-study capacity
b) Demonstration of self-study capacity
¢) Measures to enhance self-study capacity in organizing PBL

- Teachers need to design learning projects in line with student capacity, attracting
their attention to implement projects and students are empowered to decide learning
activities from the beginning. Teachers need to create a friendly environment for students
and provide timely support when necessary.

- Teachers encourage and create an environment for students to discuss in project
implementing groups.

1.3. PBL in discrete mathematics at specialized high school
1.3.1. Roles and applications of discrete mathematics
1.3.1.1. History of formation and development of discrete mathematics
In this thesis we use the concept of discrete mathematics: “Discrete mathematics is a

field of mathematics that studies discrete objects such as integers, graphs, logic statements,
and so on. The scope of discrete mathematics is very broad, and can be divided into different
areas. The main topics of discrete mathematics include computer science theory, information
theory, set theory, graph theory, game theory, logic, and probability, etc...” [27].

. Discrete mathematics involves many other fields of mathematics such as algebra,
probability theory, and geometry. The earliest works related to discrete mathematics, for
example combinatorics, conducted by mathematicians such as Cardano, Pascal, Ferma and
others, dating back to the 16th and 17th centuries, are based on the practice of game.
1.3.1.2. Role of discrete mathematics in real life

Discrete mathematics problems have an increasing role in practical applications,
which is in line with the trend of modern mathematics.
1.3.1.3. Role of discrete mathematics in mathematics curriculum at specialized high school

- Since the contents of discrete mathematics often come from real life, students will
see more clearly the application role of mathematics, while also improving students’
capacity to apply mathematics into real life.

- Problems of discrete mathematics usually do not have a fixed pattern of solutions.
Students need to think actively, creatively and have flexible thinking in finding the solutions
to the problems and be not afraid of difficulties. As such, it contributes to the training
workers’ quality and ethics in the new era.

1.3.2. Goals in teaching discrete at specialized high schools
- Provide knowledge of discrete mathematics, foster and develop knowledge, and


../../../Administrator/AppData/Roaming/Microsoft/AppData/Roaming/Microsoft/AppData/Roaming/Microsoft/AppData/Roaming/AppData/Roaming/Microsoft/AppData/Roaming/Microsoft/AppData/Roaming/Microsoft/Word/B̀A%20tong%20quan%202016.doc#_Toc350609512

8

equip students with knowledge to help them meet the knowledge requirements in a
modern society in the future.

- Introduce to students a branch of mathematics with many applications in science
and practice, contribute to the formation, consolidation and development of combinatorial
thinking in particular and logic thinking in general for students.

- Help students become acquainted with modern mathematical reasoning methods,
thereby developing the capacity to reason, practicing the flexibility of thinking,
developing creative thinking, critical thinking, logical thinking and modeling capacity

- Add the content of mathematics closely related to real life to the curriculum for high
school students specializing in mathematics, stimulate the interest and excitement of students,
stimulate the passion for studying knowledge and practical applications of mathematics.

- Form a number of competencies for students: problem identifying and solving capacity,
computing capacity, self studying capacity, self researching capacity, and creating capacity, etc.
1.3.3. Characteristics of students specializing in mathematics and Potentials for PBL in
discrete mathematics
1.3.3.1. Characteristics of students specializing in mathematics
Capacities and signs in mathematically gifted students:

No Capacities Signs
Have a clear - _Explgin t_he meaning of the problems, analyze the information available to
understanding of give d_lrectlons and measures to solve the problems _
1 | mathematical problems| - Persistently seek solutions to complex tasks, select appropriate measures

and be persistent in
solving them

to develop and solve problems
- Check the accuracy and reasonableness of the solutions
-Understand and connect with the solutions offered by other members

Qualify and quantify
mathematical objects

- Turn the given information into concepts or mathematical representations;
structure the data in different ways

- Qualify or quantify the subject matter and consider the meaning and
relationship between the related quantities

- Analyze a complex problem by dividing it into smaller ones

Argue and evaluate

- Understand approaches to the problems. Listen, understand, analyze and
respond to the arguments of other members

-ldentify, explain and judge logically the problems that are correctly
identified or missing ones in order to agree upon or reject something

Model mathematics

- Using various methods to model mathematics, linking concepts of
mathematics and presenting, solving practical problems

- Simplify a complex problem by adding additional assumptions or
referrring to similar problems

- Explain the results and be able to modify the mathematical model if
necessary, and lead to an optimal mathematical model

Use
tools

mathematical

- Be confident in using mathematical formulas and concepts

- Use mathematical tools and evaluate the advantages and disadvantages of using them

- Identify and effectively use reference sources

- Effectively use modern technological tools to support the problem-
solving process

Set up a process in
mathematics

- Be able to recognize similarities between some objects and conduct
repeated experiments with a process in order to generalize and develop a
principle or set up a mathematical formula

- Evaluate the appropriateness of the results or processes established
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1.3.3.2. The suitability of organzing PBL for mathematically gifted students
1.3.3.3. Potentials of PBL in discrete mathematics for students specializing in mathematics

- Many topics of discrete mathematics are linked to practical situations and have
practical applications (counting problems, coloring problems, graph theory, and overlay
problems, etc.). Therefore, they can be selected for designing learning projects. These
problems usually produce results, prove the existence or establish a cycle; thus, students can
present products in learning projects, ensuring the product orientation of the projects.

- Discrete mathematics often does not have certain models of solving problems but
requires students’ creativity, logical thinking, and stimulates excitement and intellectual
learning, especially for students specializing in mathematics. This is very important when
teachers organize students to construct knowledge through learning projects. Students are
motivated, actively engaged and take initiative in activities, ensuring learners’ high self-
reliance and interest-orientation of PBL.

- Discrete mathematics is a difficult mathematical component, requiring students to
invest time in research, and not only work independently but also need to exchange, discuss
with class members or teachers and experienced others. If they can study through PBL,
students will be able to work in groups and have the opportunity to interview teachers and
people who know about discrete mathematics.

1.3.4. Current situation of teaching and learning discrete mathematics at several
specialized high schools
1.3.4.1. Survey of discrete mathematics teaching situation in relation to the demand for
pedagogical reform at specialized high school
1.3.4.2. Survey of the possibility to implement PBL in discrete mathematics

Table 1.4. Discrete mathematics topics which can be designed into learning projects

No Topics in discrete mathematics Teachers’ opinion
(%)
1 | Probability and statistics 94%
2 | Advanced counting techniques in combinatorics 87%
3 | Basic mathematical principles 84%
4 Mathematical problems about graph theory and its 7804
. . 0

applications

5 | Colouring mathematical problems 71%
6 | Overlays and mesh points in the coordinate plane 320,

Table 1.5. Results of teacher opinion survey related to discrete mathematics
No Opinion Agree | Neutral| Disagree
Discrete mathematics is a “fertile ground” to

1 : : . 81% 17% 2%
organize project-based learning
It is possible to add several discrete mathematical

5 topics outside the usual curriculum in accordance 77% 19% 4%

with students’ capacity in order to meet the goal of
pedagogical reform at specialized high schools.
Summary of chapter 1

PBL is a pedagogical approach with the basic characteristics of practical orientation,
product orientation, teamwork but also requires high self-reliance of learners. As such, it
can meet the mission and educational goals of specialized high schools. We analyzed
several psychological and cognitive characteristics of students specializing in mathematics
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to identify the advantages and disadvantages of PBL. The process of organizing PBL
consists of three phases: selecting topics and developing learning projects; implementing
projects; and reviewing and evaluating projects. We also conducted a survey of 127
mathematics teachers in 25 specialized high schools in the North of Vietnam on the topic of
teaching discrete mathematics. The survey shows that discrete mathematics has many topics
which can be designed into learning projects; PBL is in line with the goal of reforming
pedagogical approaches at specialized schools; PBL is in line with topics of discrete
mathematics and has been well received, supported and highly appreciated by many
teachers at specialized schools who nevertheless have not had the opportunity to do so.

Chapter 2. DESIGNING AND ORGANIZING PBL IN DISCRETE MATHEMATICS

2.1. Content knowledge and development of reference texts in organizing PBL in
discrete mathematics in high school specialized mathematics curriculum
2.1.1. Knowledge of discrete mathematics in high school specialized mathematics curriculum
a. Content areas of discrete mathematics in high school mathematics curriculum and textbooks
b. Content areas of discrete mathematics in specialized mathematics references and other
references
The following content areas of discrete mathematics are taught in high school
specialized mathematics curriculum:
- Propositions, sets, mapping, basic principles of mathematics
- Some elements of Algebraic combinatorics
- Some elements of combinatorial geometry
- Graph theory
2.1.2. Developing and using reference texts on discrete mathematics in PBL
2.1.2.1. The necessity of developing reference texts on discrete mathematics
2.1.2.2. Requirements about developing and using learning materials about discrete mathematics
Teachers should check the accuracy, scientificity and suitability of the materials before
providing them to students. Teachers and students can add relevant materials found during the
learning process.
2.1.2.3. Learning materials about discrete mathematics
a) Domestic references books on discrete mathematics
b) English references books on discrete mathematics
¢) Domestic articles on discrete mathematics
d) Online resources
2.1.3. Topics in discrete mathematics that can be designed into learning projects
2.1.3.1. Features of topics in discrete mathematics that can be designed into learning projects
Learning projects in discrete mathematics must be linked to the contents to assure the
achievement of subject content goals and high school specialized mathematics curriculum,
in line with students’ capacity and ablility to attract their attention, creating conditions for
student collaboration and, at the same time, promote their self-study capacity. The
contents of learning projects should have a rich source of materials and match with the
facilities of the instituitions where PBL is conducted.
2.1.3.2. Prosposing several learning projects in discrete mathematics
Identifying topics of discrete mathematics that can be designed into learning projects
is the first step in teachers’ designing learning projects. Teachers can fill in the following
tabble with information or seek colleagues’ advice in order to identify topics of discrete
mathematics that can be designed into learning projects.



11

Table 2.1. Teacher listing several topics in discrete mathematics to select contents for
designing learning projects
Knowledge Learning bjectives | Project idea Product
Propositions, sets, mapping | ... | ...
Basic mathematical principles | ... | .

Project ideas and products of each knowledge content area in discrete mathematics
depend on teachers who design learning projects and on the capacity of students who
implement the projects. Below we suggest ideas of learning projects that can be explored from
discrete mathematics curriculum for high school students specializing in mathematics.

2.2. Designing learning projects
2.2.1. Learning project designing process
2.2.1.1. Proposing a learning project designing process

It consists of four steps.

Step 1: Identifying topics, goals and projected products of learning projects; Step 2:
Planning sources of references; Step 3: Developing a set of guiding questions and Step 4:
Making a plan for student activity.

2.2.1.2. Process analysis

2.2.2. Designing learning projects in discrete mathematics

2.3. Organizing PBL in discrete mathematics

2.3.1. Analysing PBL organzing process in discrete mathematics

2.3.1.1. Identifying topics and goals of learning projects

- Selecting the project topic: Teacher needs to identify the content of knowledge that can
be designed into learning projects linked to real life. Teacher can directly ask questions to
students who then discuss and teacher will decide the topic most students are interested in.

- Dividing the class into groups:

- Students clearly define the objectives of the project: Groups discuss and give ideas
related to the project objectives. Students need to clearly define the objectives of the project
so as to have a sense of direction during the project implementation, with work division to
accomplish tasks in order to meet the objectives.

-Teacher develops a set of guiding questions, designs supporting materials, and has a brief
with students before the project implementation about web pages, reference sources, forms of
assigning tasks in groups, evaluation criteria, and evaluation forms in teacher’s evaluation toolkit ...

- Identifying products after completion of learning projects: The groups need to have
an image of the product after the project completion and have the product evaluation criteria
that the teacher introduces.
2.3.1.2. Project implementation

- Developing the implementation plan: students develop the outline and the plan
including the work to be done, expected timeline, implementation methods, and assign
specific work to the members and the budget for implementation. The result of developing
the implementation plan is the detailed task and product assignment schedule and
completion time of each member.

- Implementing the project: students collect, process and synthesize information. The
results of this phase are the project products and more importantly the knowledge and skills
formed in each individual in the process of project implementation.
2.3.1.3. Project review and evaluation

- Developing products: preparing products after project completion, assign reporters,
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prepare Powerpoint presentation slides, posters, models, video clips or drama, prepare alternatives
for answering questions from teachers and other groups in the product reporting session.

- Reporting and presenting products.

- Evaluating learning projects: Evaluation in PBL must be conducted at various time
points, combining evaluation by teacher who organizes the projects, teacher-observers
who attend the producting reporting session and by students through the use of checklist
for both evaluation by teacher and students and students evaluation sheet.

2.3.2. Organizing PBL in discrete mathematics

2.3.2.1. Project “Proposing practical situations for the application of advanced counting techniques”
2.3.2.2. Project “Survey of academic achievments of students studying at Bac Giang
Specialized High School”

2.3.2.3. Project “Using tables in discrete mathematical questions”

2.3.2.4. Project “Proposing applications of graph theory in real life”

2.3.2.5. Project “Exploring Taxicab distance”

Learning project organizing process

a) Phase 1: Designing learning projects

Step 1: Equipping students with necessary knowledge used in the project

Students need to recall and be provided with systematic knowledge of analytical
geometry in plane coordinates (point coordinates, distance formulas, angles, linear
equations, circles, Conic lines, etc.). The required time is 3 periods in class.

Step 2: Forming the concept of Taxicab distance

For students to form the concept of Taxicab distance, teacher can start from a
practical case: the planning of a city is divided into parallel axes, equally spaced north-
south, east-west, and can be treated as an (Oxy) plane. A patient at position X (1; 4) needs
to be taken to the emergency unit and there are two hospitals in the city located at A (2; 1)
and B (-1; -1). Which hospital does the ambulance need to take the patient to with the
shortest distance? Apparently, ambulances must also travel on routes rather than straight
lines from X to A (or B). Hence the Euclidean distance is not feasible in real world
situations. Based on this, teacher directs students to develop a more appropriate distance
formula in practical cases.

Teacher asks the next question to students: If we move on urban roads, we need to
move along the horizontal and vertical axes, or more complexly we need to travel on one-
way streets, then is the shortest route to a location a straight line connecting those two
points as determined in the Euclidean geometry? In reality do we usually move in a
straight line connecting two locations? Is the shortest distance then determined by the
Euclidean distance formula?

Students can answer the questions posed by teacher and realize that many practical
problems will not be solved thoroughly by using only the knowledge of Euclidean
geometry. Teacher guides students to find out the actual distance traveled and explore
distance in Taxicab geometry.

Teacher designs learning projects and organize activities for students to form the
concept of distance in Taxicab geometry, activities of finding similaralities with Euclidean
geometry to build the properties and applications of Taxicab geometry.

Step 3: Teacher dividing the class into groups

Step 4: Developing a set of guiding questions

- General question: Study distance in Taxicab geometry and some practical
applications of Taxicab geometry.
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- Lesson question: Concepts of distance and some basic lines in Taxicab geometry.

- Content questions:

+ Use your geometric knowledge to determine the shortest path between the two
locations in reality. Is the distance determined as the distance you use in plane geometry?
How do you determine that distance? Develop practical situations and show how Taxicab
distance is applied in those situations.

+ Compare familiar characteristics of Taxicab geometry and Euclidean geometry,
and develop similar concepts of three conic lines in Taxicab geometry.

Step 5: Designing supporting materials

- References: On the iso-taxicab trigonometry, Applied Sciences.8: 101-111, Taxicab
Geometry, An adventure in non-Euclidean Geometry.

- Websites: dethi.violet, diendantoanhoc.net, math.vn, mathscope, mathlink, art of
problem solving,...

- Project monitoring book.
b)Phase 2: Project implementation:

The goal in this phase is through the activities following guiding research question, in
the most natural way, students can construct the concept of distance in Taxicab geometry
and practical applications of that concept.

Table 2.16. Task assignment sheet for the project “Exploring Taxicab distance”

Task Content Implem_entatlon Implementer] Result
time
Task | Study the set of guiding questions
1
11 Study questions about the application of 3 days Member
' Taxicab geometry in real life 1+2+3
Study questions about similarities between 3 days Member
19 Euclidean geometry and Taxicab geometry 4+5+6
' in forming the concept of the three Conic
lines
Use maps, Google maps to carry out tasks as 3 days Whole
1.3 | requested by teacher; construct the formula group
to calculate distance in Taxicab geometry
T Prepare in advance reference materials 3 days Whole group
ask i )
5 (make copies, _download from websites, get
access to websites)
Project group | Develope practical
“Applications of | applications of the Member
Taxicab geometry in | subject; search 1+2+3
real life” images for
illustration
Task 3 Project group | Review three Conic 5 days
“Finding similarities | lines in Euclidean Member
between Euclidean | geometry. 4+5+6
and Taxicab | Develop similar
geometry in forming | concepts in
the concept of three | Taxicab geometry
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Conic lines.” Use software to
illustrate locus in
Taxicab geometry
Design reporting products (print the whole 5 days Member
Task 4 | project, prepare Powerpoint slides, and 1+4
Prezi, etc.)
41 Prepare  presentations and assigning Group
' reporters leader
4.2 Anticipate questions that may be asked Whole
' during the report group
Task 5
Process of implementing the project “Exploring Taxicab distance”
No Activity Teacher’s activity Students’ activity Facility
content
Request students to study |Each group chooses a group leaer
and develop practical |and a secretary.
applications of taxicab |Within groups, more detailed | Computers
geometry tasks can be assigned to each | with
“Applications of Taxicab |member to caary out. internet
geometry in real life” connection,
Request students to recall | Assigned groups need to review | Google
Identifying | the definition of the three | knolwedge about the three Conic | maps,
project Conic lines based on |lines in Euclidean geometry. | references
L | names and | distance ratio, give hints to | Give definitions of Conic lines. | about
assigning students once they find out | In nature, they are all based on | Taxicab
projects to | Taxicab distance distance ratio. geometry
each group | Teacher  proposes  to | Students work in groups.
research “Similarities | Similar to Euclidean geometry;
between Euclidean and | however, the concepts of the
Taxicab  geometry  in | three Conic lines are all based on
forming the concept of |distance ratio in  Taxicab
three Conic lines” geometry.
Activity Teacher design a set of | Students study the set of
with a set of | guilding  questions  for | guilding  questions.  Groups
2 |guiding groups. divide labour to address concrete
questions tasks.
Identifyin | What are your products to [-Study “Applications of Taxicab
g projects | be reported? geometry in real life”
to be +Product 1: Find out the formula
developed. to calculate the distance and the
groups’  understanding  about
properties of Taxicab geometry.
3 + Product 2: Study, develop and
give visual evidence of practical
applications of Taxicab geometry
- “Finding similarities between




15

No Activity Teacher’s activity Students’ activity Facility
content
Euclidean and Taxicab geometry
in forming the concept of three
Conic lines”
+ Product 1. Construct similar
definitions about the three Conic
lines in Taxicab geometry. Draw
illustrations of the lines using
Sketchpad.
+ Product 2: Develop presentation
slides and presentation in front of
the class
Making -Request students to make |Student scan use mind maps to
project plans to implement tasks. |make plans and detailed learning
implement | Identify time for group |tasks, assign tasks to each
ation plans | discussion, and completion |member, identify venue and time
time for discussion, identify materials
4 -Inform when teacher will {tob e studied and necessary
work with each group to |facilities to implement tasks, etc.
check their progress and
guide the project
implementation
Developin | Group develop their project |Concentrate on developing
g products | products. Teacher may |products. Groups regularly
check their implementation |discuss, check, and evaluate
progress progress and product quality of
5 each member and the whole
group. Select practical
applications to bring into the
products
c) Phase 3: Review and evaluation
No Activity Teacher’s activity Students’ activity Facility
content
Preparing | Prepare students to have | Type documents (in word or
for reporting skills, overview | Latex forms), prepare Powerpoint
1 | reporting | their materials and report | slides, prepare the report
and supporting tools - Assign  members to ask
presenting questions and think about how to
products answer possible questions from
teacher and other groups
Make a plan in terms of time | Prepare in line with the
Organizing | and venue for the reporting | completion time set by teacher
2 | a product | session, presentation order
reporting | and time limit for presenting
session. each group’s products




16

Invite other teachers to

attend the reporting session

Moderate reporting time

appropriately

Organize Q&A  among | Seriously attend and listen to each
teacher, students and other | presentaion.  Ask  discussion
groups questions to other groups

Evaluating
3 | products

Instruct students about how
to mark each group using
prepared evaluation forms

Students evaluate other groups’
products

Members complete evaluation
forms based on the criteria listed
in the form

Group leaders synthesize
evaluation froms, collect marks
given bye ach member and hand
it in to teacher

Evaluation
forms

(see
Appendix).

Project
review

Teacher reviews content
knowledge covered in the
projects, list of assignments
and application analysis,
Images, tables and graphs for
illustration, and possibility
to scale up the projects, etc.
Teacher synthesize
evaluation  froms  from
observing teachers and from
groups, and give mark to
each student in the class.

Answer questions about scaling
up the projects

2.4. Impact of PBL on the development of students’ collaboration and self-study capacity
2.4.1. Impact of PBL on the development of students’ collaboration capacity
2.4.1.1. Demonstration of collaboration skills during learning project implementation process

Table 2.7. Collaboration skills demonstrated in students’ activities

Process of
implemgnting Students’ activities Skills of collgboration
learning capacity
projects
Selecting | Agreeing on selection of learning project topics,
topics and | assigning implementation groups, being clear about
identifying | common tasks and outcomes to achieve after | Collaborative group
goals of project completion organizing skill
learning
projects
Implementing Making project implemen_tation plans,_ assigning
orojects tasks .for. members, |dent|f,y|ng ar'1d'agree|ng on how _ _ _
each individual and group’s task is implemented Collaborative planning skill
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Studying guiding questions, searching references
for the whole group’s contents

Group organizing skill
Collaborative environment
creating skill

Conducting group discussion, synthesising members’
outcomes for agreement and product creation

Listening and feedback skill

Presenting and sharing outcomes with other members
with a constructive mind

Idea expressing skill

members

Supporting group members or
identifying and handling idea conflict among group

seeking help,

Group organizing skill
Collaborative environment
creating skill

Synthesizing

Creating products and designing presentations

Collaborative group
organizing skill
Collaborative planning skill

and . :
evaluating Reporting on products Id_ea expressing skill .
roiects Listening and feddback skill
prol Evaluating products Evaluation and self-
evaluation skill
2.4.1.2. Criteria for evaluating collaboration capacity in PBL
Table 2.8. Criteria for evaluating collaboration capacity and levels
. Level
Skil Level 1 Level 2 Level 3
Not yet identifying | Identifying tasks to do, | Identifying concrete tasks and
.| tasks to do, having no | individual roles within a | implementation outcomes,
Collaborative . . . .
fou clear ideas  about | group, however, ways to | identifying individual roles
group individual roles within | collaborate  not  yet | within a group, developing
organizing :
> a group, not yet|concrete ways to collaborate effectively
skill . ) c
identifying ways to with other members
collaborate in order to
implemente tasks
Being confused in | Identifying a  task | Identifying a concrete and
: indentifying a task | timeline yet not | reasonable  task  timeline,
Collaborative | ,. "~ . I - - .
. . | timeline, assigning or | reasonably, assigning or | assigning and receiving tasks
planning skill - . - N D . ,
receiving tasks not in | receiving tasks with | in line with group members

line with capacity

unsuitable points

capacity

Not having a constructive

Having a constructive

Having a constructive mind,

mind, not supporting and| attitude. However, not | being enthusiastic in supporting
Collaborative |encouraging other| yet encouraging other | and encouraging other
environment |members, not resolving| members. Resolving | members, not allowing
creating skill |conflicts arising during| conflicts during project | conflicts to arise  during
learning project| implementation learning project implementation
implementation
Having lengthy talks, the | Expressing clearly so that | Expressing clearly and
audience being unclear | the audience being clear | persuasively presentation
Idea . . ) . .
i about what is covered, no | about what is covered. | contents; points  being
expressing . : . : )
skill explaining or defensing | However, sometimes not | explained and having back-up

the points raised

being able to persuade the
audience
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Not concentrating on | Listening to  other | Concentrating on listening to
N listening to  other | members’ ideas with a | and taking notes of other
Listening , ) . . \ . ..
members ideas, | constructive mind members ideas.  Raising
and feedback havi : L
i aving no feedback, no guestions, giving comments
skill . . ) : i
constructive mind with a constructive mind,
bringing good outcomes
Evaluation | Not evaluating | Evaluating oneself and | Evaluating accurately,
and self- | accurately, not drawing | other members | objectively and fairly. Drawing
evaluation | lessons for oneself accurately. Drawing | lessons for oneself and possibly
skill lessons for oneself for other members

2.4.2. Impact of PBL on the development of students’ self-study capacity
2.4.2.1. Demonstration of self-study skills during learning project implementation process
Table 2.9. Self-study skills demonstrated in students’ activities

Process of
implementing
learning
projects

Students’ activity

Skills of self-study capacity

Selecting topics
and identifying
goals of
implementing
learning projects

Dividing project implementation groups

Communication skill,

planning skill

Identifying project goals

Identifying learning tasks by

Identifying products after project completion

oneself, having clear learning
goals

Synthesizing
and evaluating
projects

Making project implementation plans: assigning
tasks for group members, identifying learning

-Planning skill
-Students taking initiative to

contents to be mastered, deciding group | receive tasks
discussion time and task completion time
Studying  guiding  questions,  searching | Problem-solving skill,

references, collecting and analysing information

practice skill

Utilising knowledge to solve problems, provide
new ideas and methods during project
implementation

-Problem-solving skill
-Creativity

Supporting group members or seeking help

Social communciation skill

Listening to or giving feedback to other
members during group discussion

Self-regulation learning skill

accurately and objectively
-Receiving comments and evaluation by teachers
and other groups

Implementing task in accordance with set timeline | Planning skill
-Creating products and designing presentations | -Creativity
-Developing Q&A situations in presentations - | -Planning skill
Presenting products
Process of -Practice skill
implementing | Reporting on products -Skill  for communicating
learning with teachers and students
projects -Evaluating  products:  evaluating  projects | -Evaluation and self-

evaluation skill
-Self-regulation skill, creating
foundation to set up following
learning goals
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2.4.2.2. Criteria for evaluating self-study capacity in PBL
Table 2.10. Criteria for evaluating collaboration capacity and levels

Skill

Level

Level 1

Level 2

Level 3

Planning
skill

Not identifying goals, tasks
and products to be achieved

Identifying goals, tasks
and products

Clearly identifying goals, tasks
and products to be achieved

Not having a plan but having
information channels and
supporting facilities

Making a plan of
information channels but
not yet concrete

Making a comprehensive plan of
information channels and
supporting facilities

Not having a plan for
implementation time and
task completion

Making a plan for task
completion but with
unreasonable timeline

Making a concrete and reasonable
plan for task completion following
timeline

Problem-
solving
skill

Not being able to identify
problems in the project or
being able to identify but
unable to solve

Identifying problems to
study, having solutions
and ability to solve them

Self-identifying problems, having
solutions and ability to solve
them effectively

Not mobilizing learnt
knowledge or asking
group members’ support
to carry out tasks

Mobilizing
knowledge
problems

prior

to solve

Mobilizing
creatively prior
solve problems

and applying
knowledge to

Not  expressing ideas
clearly and concretely in
group discussion

ideas
group

Expressing
concretely
discussion, however,
some points being
lengthy or incoherent

in

Expressing ideas clearly,
concretely and coherently in
group discussion

Not providing ideas or
methods during project
implementation

Having ideas and
methods during project
implementation

Providing new and creative ideas
and methods, making important
contribution to the product quality

Practice
skill

Not using ICT proficiently

Using ICT proficiently

Using ICT proficiently and
effectively

Not being able to take up
report writing task, not
being able to present

Writing reports but not
yet very confidente in
presentation task

Being able to synthesize, and write
reports well, being confidente,
expressing ideas clearly, having a
firm understanding of presented
issues, answering questions well

Self-
regulation
learning
skill

Not receiving well
comments and evaluation
by teachers and other
members in the group and
not adjusting activities

Receiving well comments
and evaluation by
teachers  and other
members in the group and
adjusting activities

Being active in listening, providing
effective  feedback to  other
members. Being proactive in
receiving comments and evaluation
by teachers and other members to
adjust one’s activities, creating
foundation for future learning tasks

Evaluation
and self-
evaluation
skill

Evaluating inaccurately the
outcomes of oneself and
other ~ members.  Not
drawing  lessons  for
oneself

Evaluating relatively
accurately the outcomes
of oneself and other
members. Drawing
lessons for oneself

Evaluating  objectively, and
accurately the outcomes of self
and other members. Drawing
lessons and have a study
direction
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2.5. Designing a toolkit for evaluating groups’ project implementation process
2.5.1. Designing an evaluation toolkit

- Evaluate the project objectives

- Evaluate the groups’ project implementation planning

- Evaluate the implementation of the plan (including the evaluation of the level of task
assignment and task understanding, evaluation of students’ active participation, and the
level of solutions provided to the problem, etc.)

- Evaluate the project monitoring book.

- Evaluate the project products (including the knowledge of discrete mathematics used, the level
of practical application, information technology application, and product presentation, etc.).
2.5.2. Designing evaluation options

Summary of chapter 2

We conducted a study into the structure and contents of discrete mathematics in
specialized mathematics curriculum at high school, namely:

- Develop a system of references and requirements about developing and using
references for students to study, research and implement projects. This is a helpful source
for teachers in teaching topics of discrete mathematics .

- Propose topics in discrete mathematics and learning projects in these topics

- Propose a process of designing learning projects and design 5 learning projects in
discrete mathematics following the proposed process

- Implement 5 designed learning projects following the process of organizing PBL.
During the implementation of learning projects, learners’ initiative and self-regulation are
highly valued. Teacher creates favorable conditions for students to implement projects,
foresee their difficulties and provides support when necessary.

- Design a set of tools for evaluating students’ project implementation process and
outcomes - Develop criteria for evaluating students’ collaboration and self-study capacities
during learning project implementation

Throughout the organization process, PBL was shown to actively support skills
training and enhance students’ collaboration and self-study capacities. The above-mentioned
research into PBL can be applied to teach a variety of topics in discrete mathematics,
improve effectiveness and contribute to the pedagogical reform in teaching mathematics at
specialized high schools. Based on the proposed process of organizing PBL in discrete
mathematics, we conducted experiments and presented them in the following chapter.

Chapter 3. EXPERIMENTS

3.1. Aims, tasks and subjects of experiments
3.1.1. Aims of experiments
3.1.2. Tasks of experiments
3.1.3. Subjects and experiments *) The experiments were conducted in two phases:
Phase 1: From February to April 2017
Phase 2: From August to September 2017

*) Teachers participating in the experiments come from Bac Giang Specialized High
School, Nguyen Hue Specialized High School, Thai Nguyen Specialized High School.
They have many vyears of experience teaching groups of students specializing in
mathematics and training students for national excellent student contests.
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3.2. Experiment process and outcome evaluation
3.2.1. Experiment process
3.2.2. Methods of evaluating experiment outcomes
3.2.2.1. Evaluation contents
3.2.2.2. Methods of evaluating experiments
3.3. Analysis of experiment outcomes
3.3.1. Qualitative analysis
3.3.1.1. Demonstration of students’ collaboration capacity in the process of implementing
learning projects
a) Collaborative group organizing skill
b) Collaborative planning skill
c) Collaborative environment creating skill, expressing skill, listening and feedback skill
d) Evaluation and self-evaluation skill
3.3.1.2. Demonstration of students’ self-study capacity in the process of implementing learning projects
a) Planning skill
b) Problem-solving skill and students’ creativity
¢) Practice skill
d) Self-regulated learning skill, evaluation and self-evaluation skill
3.3.2. Quantitative analysis
3.3.2.1.Evaluation based on levels in the criteria table for evaluating students
collaboration and self-study capacity
a) Evaluation of collaboration capacity

Table 3.1. Evaluation outcomes for class collaboration capacity criteria

Maths group K26-CBG in PBL in discrete mathematics

’

Achieved outcomes
Criteria Level Experiment 1 Experiment 2
No of % No of %
students students

1. Work anticipation, identification of 1 5 14,3 2 58
individual role and ways of collaborating in 2 19 54,3 15 42,8
groups (collaborative group organizing skill) 3 11 31,4 18 51,4
2. Capacity to identify concrete tasks following 1 7 20 3 8,6
timeline; assign and receive appropriate tasks 2 17 48,6 14 40
(Collaborative planning skill) 3 11 31,4 18 51,4
3. Constructive mind and solving group conflicts 1 3 8,6 0 0
(collaborative environment creating skill) 2 17 48,6 12 34,3
3 15 42,8 23 65,7

4. Capacity to express own ideas in groups 1 2 58 1 2,9
(idea expressing skill) 2 20 57,1 14 40
3 13 37,1 20 57,1

5. Listening and giving feedback during 1 0 0 0 0
group discussion (listening and feedback 2 23 65,7 17 48,6
skill) 3 12 34,3 18 51,4
6. Capacity to evaluate own outcomes and 1 3 8,6 0 0
those of members from the same and other 2 18 51,4 16 45,7
groups (evaluation and self-evaluation skill) 3 14 40 19 54,3
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Figure 3.16. Graph showing levels of collaboration capacity in experiments 1 and 2 of
Maths group K26-CBG

b) Evaluation of self-study capacity

Table 3.3. Quantitative evaluation outcomes of self-study capacity criteria of Maths group
K26-CBG in PBL in discrete mathematics

Achieved outcomes

Criteria Level I,E\l)épg{ Iment 1 E)é%efrlment 2

students Yo students Yo
1. ldentifying goals, tasks and achieved % 119 52493 103 3$ 1
products 3 15 [ 428 | 22 | 629
2. Making a comprehensive plan of information % 199 éi; 133 387’61
chanels and supporting facilities 3 7 20 19 £1a
3. Making a plan to complete concrete task % 280 é%i 134 ig

following timeline ’

3 7 20 18 51,4
4. ldentifying problems, mobilizing and % 165 gé 112 32493
applying knowledge to solve problems raised 3 14 0 55 62.8
5. Presenting ideas in group discussion, % 149 é}lg 127 45é86
providing new ideas and methods 3 12 33 16 156
1 6 17,1 2 5,8
6. Using ITC smotthly and effectively 2 16 45,7 13 37,1
3 13 37,2 20 57,1

1 7 20 2 5,8

7. Writing reports and preparing presentations 2 17 48,6 14 40
3 11 314 19 54,2

8. Listening to, giving feedback to other 1 0 0 0 0
members, at the same time, receiving feedback 2 23 65,7 15 42,9
and adjusting activities 3 12 34,3 20 57,1
. . . 1 3 8,6 1 2,9
9. Evaluating and self-evaluating, drawing 5 18 514 16 158
lessons for oneself and other members 3 14 0 18 513
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Figure 3.18. Graph showing levels of self-study capacity in experiments 1 and 2 of
Maths group K26-CBG

Analysis of qunatitative outcomes: The outcomes and graphs show that:
- After experiment 2, criteria for evaluating collaboration and self-study capacity

increased in a positive manner: increasing level 3 and decreasing level 1. Based on figures in
the tables, it can be claimed that after two experiments, the levels of criteria for evaluating
collaboration and self-study capacity improved, demonstrating the effectiveness of PBL.

3.3.2.2. Evaluation using a toolkit for evaluating groups’ process of project implementation
3.4. Discussion and comments after experiements
Conclusion of chapter 3

Experiments were implemented in two phases at four specialized mathematics classes
in Bac Giang Specialized High School, Thai Nguyen Specialized High School and Nguyen
Hue Specialized High School. After the experiment process, it can be evaluated that:

- The process of designing learning projects and the process of organizing PBL in discrete
mathematics are suitable, effective for students specializing in mathematics and feasible.

- Through the process of implementing learning projects in discrete mathematics,
students’ skills were trained up and their collaboration capacity enhanced. Learning projects
helped students have a sense of responsibility for their assigned tasks, a collective and
community sense and have capacity to create a collaborative working environment.

- Learning projects helped students improve their self-study capacity. Learning through
the projects helped students take initiative, develop creativity, train up their planning skills in
learning, problem solving and acquisition skills, and self-regulation in learning.

It can be seen that learning projects in discrete mathematics facilitated students to improve
their collaboration capacity, self-study capacity, and creativity in learning, thus meeting the
requirements for pedagogical reform and educational goals at specialized high schools.

CONCLUSIONS AND RECOMMENDATIONS

1. Achieved outcomes

Based on the objectives and tasks of this thesis, we implemented and achieved the following results:

- The thesis synthesized the theoretical background on of PBL and explained the
appropriateness of organizing PBL in discrete mathematics for students specializing in
mathematics on the basis of a clearer analysis of the tasks and objectives as well as
mathematics pedagogical reform at specialized high schools; scientific basis of PBL; and
psychological and cognitive characteristics of students specializing in mathematics.

- The thesis proposed the process of designing learning projects and the process of
organizing PBL in accordance with the ability of students specializing in mathematics.
Regarding the process of designing learning projects, we paid attention to identify project
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objectives as well as a set of guiding questions for each learning project. The thesis has also
developed a number of references in discrete mathematics to support teachers and students
in the implementation of learning projects in this area.

- The thesis proposed quantitative and qualitative assessment criteria to assess
students' collaboration and self-study capacities; and analyzed manifestations and measures
to improve these capacities in the process of implementing learning projects in discrete
mathematics. Based on these, it can be concluded that implementing PBL in discrete
mathematics for high school students specializing in mathematics developed their
collaboration and self-study capacities, thus contributing to improving the quality of
teaching and learning specialized mathematics, and meeting the set requirements. The thesis
also designed a set of assessment tools including five checklists to assure qualitative and
quantitative assessment of the learning process and outcomes. These are the tools to
support and promote students’ active learning, initiative and creativity.

- Findings from the experiments confirm the feasibility of learning projects as well as
the proposed process of organizing PBL in training and enhancing students’ collaboration
and self-study capacities.

Based on the achieved outcomes, we can conclude that organizing PBL in discrete
mathematics for high school students specializing in mathematics is appropriate because PBL
contributes to improving the effectiveness of teaching mathematics to these students. PBL helps
students discover from the basic to advanced knowledge of discrete mathematics and understand
the practical meaning of such knowledge. PBL in discrete mathematics following the designed
process will improve collaboration and self-study capacities of students specializing in
mathematics, contributing to meeting the requirements of mathematics pedagogical reform at
specialized high schools in particular and the requirements of education reform in general in the
coming period. The thesis may be a useful reference for mathematics education researchers,
teachers of specialized mathematics, and those who are interested in this field.

2. Recommendations

In order to effectively apply PBL to students specializing in mathematics at
specialized high school in particular and students at other schools in general, we would
like to propose the following:

- High school management board should encourage and create conditions for
students to implement learning projects in various subjects, as well as provide
infrastructure support within their current capacity when students implement the projects.

- Teachers and students need to be provided with training to improve the ability to use
information technology and group work skills to apply them in the process of implementing
learning projects in particular and in teaching and learning process in general.

- The process of designing, organizing learning projects and assessing their products
may requirement the involvement of many other teachers; the school board should have a
plan to ensure the best participation of the teachers in the school.

For teachers:

- PBL is an effective pedagogical approach which can help students develop their
capacities. Teachers need to design learning projects in line with students’ capacity,
connect with the application of knowledge in real life, and encourage students’ self-study.

- Prepare good facilities and build the environment for students to collaborate with
each other during the process of implementing learning projects, create the best conditions
for the students to receive knowledge, and express their thoughts in the process of self-
study. Be ready to support them when they have needs or encounter difficulties.

- Have evaluation measures to keep track of the progress of project implementation
made by student groups throughout the learning process.

- Take initiative to study and design effective learning projects for students, create
more opportunities for them to collaborate not only in learning but also in life.
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