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Abstract: Currently, the project-based learning (PBL) method is gaining increasing attention and being
widely adopted by educators. This paper introduces the PBL method and discusses its application in
teaching a specific topic in the Design and Analysis of Algorithms course. The aim is to build a teaching
model that enables students to grasp theoretical concepts and enhance essential practical skills.
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1. Pit van dé

Hién nay, viéc ning cao chat lugng dao tao nganh
su pham 12 mot yéu cau quan trong va cip thiét. Hoc
phan Phan tich va thiét ké thuat toan thudc vao hoc
ky 4 cta sinh vién su pham Tin hoc. Hoc phan nay
cung cép cho sinh vién kién thirc vé ki thuat phan
tich thuat toan, cach danh gia dé phtrc tap va mét
s6 k¥ thuat thiét ké thuat toan nhu quy hoach dong,
chia dé tri va quay lui; rén luyén cac k§ ning phan
tich, thiét ké va cai dat thuat toan, k¥ ning tng
dung cac ngdn ngir lap trinh dé cai dat, k§ nang
nghién ctru doc 1ap bang tai liéu, k¥ nang tim kiém
thong tin va tai liéu lién quan dén hoc phan.

Bai viét ndy tap trung vao viéc tim hiéu va ap
dung phuong phép dy an vao giang day chi d& “Ky
thuat chia dé tri” trong hoc phan Phdn tich va thiét
ké thudt toan tai Truong Pai hoc Vinh. Muc ti€u cua
nghién ctru la thyc hién mot mé hinh giang day hi¢u
qua, gitp sinh vién nim vimg kién thic 1y thuyét,
c6 thé phat trién cac k¥ ning thyc hanh can thiét dbi
v6i sinh vién su pham Tin hoc. Trong d6 yéu ciu san
phém du 4n c6 ca ké hoach day hoc dé tai theo cong
van s6 5512/BGDPT-GDTrH, slide bai giang dé tai.
2. N§i dung nghién ctru
2.1. Khdi niém dw dan va phwong phap du dn

Trong giao duc, duy an hoc tap la mot hoat dong
hoc tap c6 muc ti€u, dugc sinh vién thyc hién theo
cach chu dong va doc lap, thuong theo hudng dan
cua giao vién bd mon.

Phuong phép du an 1a mot phuong phép day hoc
tich cuc, trong d6 sinh vién dugc tham gia vao cac
hoat dong thuc té, giai quyét vin dé mot cach doc
1ap hodc theo nhém. Day hoc theo du an la phuong

phap t6 chirc qué trinh hoc tap thong qua cac hoat
dong thuc té, gitp sinh vién chu dong, sang tao va
rén luyén k¥ ning giai quyét vin dé. Giao vién dong
vai tro huéng dan va hd trg sinh vién.
2.2. Chudn ddu ra, nji dung giing day va ké hoach
gidang day hoc phin “Phan tich thiét ké va thudt
toan” theo phwong phdp dw dn

Noi dung chuén dau ra (CLO), phuong phép day
hoc, phuong phap danh gia hoc phan va mirc d6 ning
luc chuin dau ra CDR hoc phﬁn cta sinh vién can dat
duoc thé hién & Bang 2.1 [2].

Bdng 2.1: Néi dung chudn ddu ra va phwong phdp
day hoc, phirong phap danh gida

CbR | TDNL ) )
hoc CPR _ . Phuwong | Phuong
) Mab ta CDR hoc phan | phap day phap
phan | hoc hoc | danh gis
(CLO) | phan ¢
th}n tich th(zl gian va do Thuyét
phtec tap thuat trinh
CLOI.1| K4 |toan, phan tich bai toan Lam via Bai tap
SR - am viéc
nham tim ra k¥ ohém
thudt thiét ké twong Ung
K4 Ap dung dugc cic k¥ Thuyét
CLO2.1 33 thudt thi€t ke thuat toan |trinh Thuyc hanh
doi voi mot sO bai toan. | Thyc hanh
S4 Phan tich bai toan Vnh?irm Thyc hanh | Thyc hanh
CLO2.2 tim ra ky thuat thietké |Lam viéc |Bao v¢
S4 At gz , . P
thuat toan tuong ung. nhém do an
TEllen rlfhaacacﬁl th‘u‘at t,o an Thyc hanh |Thyc hanh
S3  |do6i voi mét so bai toan \ A A
CLO3.1 By N A Lam viéc |Bao vé
S4  |bang ngén ngir 1ap trinh . P
2 nhom do an
cu thé.
Thé hién ky néng viét Day hoc Bio vé
CLO4.1| S4 |bdo cdo va thuyet theo b an
trinh van dé thuyét phuc. |d6 an

Phuong phap danh gia hoc tap bao gém viéc
thuc hién danh gia thudng xuyén va danh gia cubi
ky ctia hoc phdn, ty 1 phan bd dugc thé hién trong
bang 2.2 [2].
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Bdng 2.2: Hinh thirc va ty 1é danh gid hoc phan
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Tin chi 1| Ly thuyét va elearning 2 tibt/tudn
.. o | Ty 18 Tin chi 2 Thyc hanh X |2 tiét/tudn
dBéilh Hinh thire danh o | CDR c:z :,gi cho A Lam viéc nhom thyc D
n gid va g U phoe | EMOPA | hoe Tin chi 3 hién Db 4n X X |2 tiét/tuan
gia luu hé so danh gia phén danh gia phan 5
Al. P4nh gia thwong xuyén 50% | 2.3. Thudn lgi va kho khan trong day hoc “Phdn
—————— , Y I ~ [ s P P
AL1 fl:hug/en can: Diém Rubric 1 100% | 10% tich thleAt ke \.Ja t‘hugt'tAoan~ theo ghm)‘ng pl.tap ‘dy’ alf
anh, Quan sat. Thudn lgi: Sinh vién s€ truc tiép tham gia vao qua
Thuc hanh: Lam bai \ s L, . Kk A v 22 .~ \ .o
AL2 |tap thyc hanh vanop | Rubric2 |CLO3.1| 100% | 20% | trinh giai quyet van de, tir d6 tang cudng kha ndng
1&n h¢ théng LMS tu duy doc lap va sang tao. Pugc rén luyén k¥ nang
Béo cdo ké hoach viét ma, go 101, phan tich hi€u suat cua thuét toan va
do én: . CLO3.1 | 50% lam viéc nhom. Viéc duoc tu dé xuat lua chon dé tai
A13 [Nopkehoachdodn | p o 5 20% s 1am via D 5o i . A
| trén LMS; Béo céo o va lam viéc theo nhom giup tang hing thi hoc tap
kﬁ hoach d6 an theo CLO4.1| 50% va tao ra mét moi trudng hoc tap tich cuc, dac biét la
nhoém. L, \
hat trién k§ nang mém.
A2. Danh gia cudi ky 50% p , vy ’g 3 2 1. 1N ra. .
—— Kho khan: Sinh vién can chuan bi nhiéu thoi gian,
Sdn pham do én hoc CLO3.1| 50% . e X . X, ., ‘A
phan: ' cung véi ho trg hudng dan cua gido vién.
A2.1 Danh gia chung cua | Rubric 4 50% Nhiéu sinh vién chua cé kinh nghiém lam duy
hoi dong danh gia CLO4.1| 50% , A , x ~ o X LA R Ny
6 4n an, can dugc huong dan ky nang vé ti€p cén va giai
Piém tong két hoc phan: A= A1%0.5 + A2%0.5 quyét van dé. Sinh vién chua dugc tim hi€u lam ké

Theo bang 2.1 va bang 2.2, cac yéu cau dit ra
cho sinh vién & cép d6 co ban vé thuét toan, vira rén
luyén k¥ nang 1ap trinh va lam viéc nhom, giap sinh
vién lam quen véi phuong phap du an. Dé tao dong
luc hoc tap va thu hit sy quan tam cuda sinh vién, noi
dung giang day duoc thiét ké theo hudng két hop 1y
thuyét va thyc hanh (Bang 2.3). Viéc nay khong chi
gitip sinh vién ndm chéc kién thirc ma con tao co hoi
dé kham pha va sang tao, tir 46 ning cao hiéu qua
hoc tap. Tuy nhién, viéc thuc hién phuong phap du
an ciing dat ra phuong thirc tdi wu nhat nhu quan ly
thoi gian, danh gia két qua dy 4n va dam bao danh
gi4 cong bang giita cac nhom.

Bdng 2.3: Néi dung gidng day ciia hoc phan

Ly thuyét Thyc hanh

Chuong 1. Phan tich thudt| (o5 4,100 1. So sanh thei gian thuc
toan hién 1 sb chuong trinh

h 2. Ky thua - p .
¢ ucmgA § thuat Quy Noi dung 2: Cau trac dir liéu
hoach dong T, NN

N . . | Noi dung 3: Thuat toan tim kiém

Chuong 3. Ky thuat chia| . Apan LA

P Noi dung 4: Thuét toan sap xep
dé tri Noi dung 5: Ky thuat quy hoach dong
Si‘”‘mg 4. Ky thudt quay | (o0 Gung 6: Ky thuat chia dé tri

No6i dung 7: Ky thuat quay lui

Phan ké hoach giang day duoc thict ké theo mot
tién trinh khoa hoc, bao gém céc giai doan ly thuyet
thuc hanh va do an (Bang 2.4). Viéc sip xép tuan ty
nay gitip sinh vién tiép thu kién thirc mot cach hé
thong va tién trinh thyc hién d6 4n hidu qua nhat.

Bdng 2.4: Ké hoach gidng day ciia hoc phin

Tuén | Tuin | Tudn
1-3 | 4-8 |9-15

S6 tiét/

Tin chi A
tuan

Noi dung thuc hién
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hoach day hoc dé tai theo cong van $6 5512/BGDPT-
GDTrH va slide bai giang dé tai.

Gido vién sé gdp kho khan trong vi¢c danh gia
cong viéc: Danh gia mot du an khong chi dua trén
két qua cudi ciing ma con can phai danh gi ca qua
trinh lam viéc, kha nang tu duy va ky nang lam viéc
nhém. Khac nhau vé kha nang hd trg sinh vién: phai
c6 phuong phéap hd tro phut hop cho tirng nhém sinh
vién.

2.4. Ap dung phwong phdp dw dn vao giing day
chii dé “Ky thudt chia dé tri”

Chu dé “K§ thuat chia dé tri” thuoc chuong 3 cua
hoc phan Phan tich va thiét ké thuat toan. K¥ thuat
chia dé tri 13 mot phuong phap giai quyét bai toan
bang cach chia nhé thanh cac bai toan nho hon, don
gian hon, rdi giai quyét timg bai toan d6. Sau khi giai
quyét xong cic bai toan nho, két hop lai dé dua ra
giai phap cho bai toan ban dau.

Nguyén ly hoat dong:

Chia nho bai toan: Bai toan ban dau dugc chia
thanh cac bai toan nho c¢6 cung dang nhung quy mo
nho hon.

Giai quyét cac bai toan: Céc bai toan c6 thé dugc
giai quyét bang cach dé quy hodc truc tiép néu du
nhd.

Két hop: Két qua cua cac bai toan dugc két hop
lai dé tao ra 1oi giai cho bai toan ban dau.

Uu diém: Két qua rat hiéu qua cho cac bai toan
¢6 thé chia nho cac van dé doc 1ap. Dé thiét ké thuat
toan va phat trién ma khai bao. Cac thuat toan chia
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dé tri c6 thé duoc tai str dung cho nhiéu bai toan khac
nhau.

Sau déy 1a trién khai phuong phap du 4n cho chu
dé “Ky thuat chia dé tri”:

1. Xac dinh muc tiéu hoc tdp

Kién thte: Sinh vién hiéu khai niém, nguyén ly
hoat dong cua ky thuat chia dé tri.

K§ ning: Xac dinh cac bai toan c6 thé ap dung k¥
thuat chia dé tri. Thiét ké va phat trién thudt toan chia
dé tri bang C++/ Python. Minh hoa thuét toan bang
so d0 va ma gia. Phén tich danh gia do phirc tap cua
thuét toan. So sanh d9 phuc tap gilia cac thuat toan
khéc nhau.

Thai d6: C6 tu duy thuat toan tot. Chi dong tim
kiém, kham phé va lam viéc nhom hi¢u qua.

2. Chon d@é tai do an

Sinh vién dugc dé xuat dé tai, hodc gido vién
phan. Cac dé tai lién quan dén k¥ thuat chia dé tri va
¢6 tmg dung trong thuc té. C6 thé dua ra cac dé tai co
d6 kho khac nhau phu hop véi ting nhém sinh vién.

Vi du d& tai c¢6 cap do co ban: Viét thuat toan sap
xép nhanh (Quick Sort) va so sanh hiéu qua véi cac
thuat toan khac; Viét thuat toan sip xép tron (Merge
sort) va so sanh hiéu qua vadi cac thuat toan khac;
Tinh s6 Fibonacci bang k§ thuat dé quy va khong de
quy; Chia dé trj trong bai toan cyce dai va cuc tiéu cta
mot mang; Bai toan nhan cac s nguyén 1on. Dé tai
nang cao cap do: Giai bai toan thap Ha Noi bang dé
quy; Tim kiém nhi phan trong mot mang da sap xép;
Céc thuat toan duyét cdy, Cdy cén bang, Cac thuat
toan tim duong di ngin nhat, Cac thuat toan t6 mau
dd thi, Thuat toan Strassen nhan ma tran, Thuét toan
FFT (Bién d6i Fourier nhanh), Bai toan tim kiém
duong chéo 16n nhét trong ma tran, Giai bai toan tim
kiém gan diing (xap xi hiang x6m gan nhat).

3. Qua trinh thyc hién Do dn

Hinh thanh nhém: 2 - 3 sinh vién/ nhom.

Yéu cau san phém: K& hoach thuc hién d6 4n, bao
c4o d0 4n, ké hoach day hoc dé tai, slide bai giang dé
tai, slide bao céo dd an, video minh chimg qua trinh
lam viéc nhom thyc hién d6 4n (3 phit).

Phan cong cong viéc: Mdi thanh vién trong nhom
c6 nhiém vu cu thé nhu viét code, tim tai li¢u tham
khao, 1am cac san pham dd an.

Thyc hién: Nghién ctru tai lidu, tim hiéu vé thuat
toan dé tai; viét code bang C-++/Python; kiém tra va
stra 131 (co thé dung leetcode.com); chuén bj cac tai
liéu.

Trinh by va bao vé: Nhom thuyét trinh két qua
d an trude 16p bang slide.
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4. Banh gia dy an

Tiéu chi danh gia: B9 chinh xac cta thuat toan,
hiéu suét cua thuat toan, Code chét luong, kha nang
thé hién cua nhom (theo Rubric 4 [2] dugc cong bd
cho sinh vién biét ngay tir khi bit dau hoc).

Hinh thtic danh gia: Panh gia qua trinh lam viéc
ctia nhom, danh gia cac san pham cudi cung, hoi dap.

5. Hé tro cua gido vién

Gido vién hudng dan sinh vién vé cach tiép can
bai toan, cach st dung cac cong cu cai dit va tu van
cho sinh vién khi gap kho khan trong qué trinh lam
dd an. Ngoai ra can huéng dan sinh vién lam ké
hoach day hoc dé tai theo cong vin s6 5512/BGDDT-
GDTrH, slide bai giang dé tai. Sudt qua trinh lam
vi€e cua sinh vién, gido vién dua ra nhitng 161 khuyén
va khich 1& d& dd an hoan thanh dtng thoi gian qui
dinh.

K§ thuat chia dé tri pht hop véi cac bai toan co
thé chia nho cac van dé tuong ty, dé giai quyét hon
va két qua co thé két hop duoc. Tuy nhién, khong
phai bai toan nao cling ap dung duoc va chi phi chia
nho ciing can dugce can nhic. Py 1a mot cong cu
manh trong thiét ké thuat toan.

3. Két luan

Phuong phap du an dang tré thanh mot xu hudng
quan trong trong dao tao dai hoc. Tir cac két qua thu
duoc trong qua trinh gidng day, viéc 4p dung phuong
phap du an vao hoc phan Phdn tich va thiét ké thudt
toan sg gitp sinh vién chu dong hoc tap, nang cao ky
nang giai quyét van dé va co nhiing trai nghiém thyc
té v6i lap trinh va thiét ké thuat toan. Phuong phap
nay gitp dam bao sinh vién c6 thé dat dugc CDR cia
hoc ph?ln, tao ra mdt mai truong hoc tép nang dong,
khuyén khich sy sang tao.
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