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DAY HQC LAP TRINH THEO TIEP CAN QUY TRINH PHAT TRIEN PHAN MEM
TREN MOI TRUONG B-LEARNING NHAM NANG CAO NANG LUC
CUA NGUOI HQOC
TEACHING PROGRAMMING BY APPROACHING THE SOFTWARE DEVELOPMENT
PROCESS IN B-LEARNING ENVIRONMENT TO IMPROVE LEARNERS’COMPETENCE

Nguyén Thé Diing
NCS Vién Sw pham Ky thudt, Dai hoc Bach khoa Ha Noi; zungnguyen2003@yahoo.com

Toém tét - Day hoc lap trinh déng mét phan quan trong trong viéc
dao tao gido vién Tin hoc. Tuy vay, qua khao sat trén nhiéu sinh
vién nganh Sw pham Tin hoc va kinh nghiém gidng day cla ban
than, ching t6i nhan thay viéc hoc lap trinh cta ngwoi hoc con
nhiéu khé khan va thiéu hiéu qua. Khi hoc lap trinh, nguwdi hoc
thwong khong hinh dung dworc yeu cau cla bai toan ma chwong
trinh can gidi quyét la gi? két qua thuc hién doan code clia chwong
trinh ma ngudi hoc vira hoc sé cé két qua nhw thé nao? Trong bai
bao, chung téi trinh bay viéc td chire day hoc lap trinh theo tlep can
quy trinh phat trién phan mé&m véi md hinh 16p hoc dao ngugc
trong B- Iearmng Bén canh dé tinh huong hoc t&p minh hoa va mét
sb két qua khao sat minh chirng bwéc dau ciing dwoc dua ra.

T khéa - day hoc 1ap trinh; quy trinh phat trién phan mém; 1op
hoc dao ngwoc; md hinh hoéa; dw an; nang lwec clia ngudi hoc.

1. Mé dau

Lap trinh c6 thé hiéu 1 qua trinh ra 1énh cho may tinh
thuc hién mét cong viéc. Tuy nhién thuong thi nguoi day
minh hoa céc cong viéc cua viéc lap trinh qua ngon ngir lap
trinh bang tiéng Anh, trong khi nguoi hoc — nguoi s& ra
1énh cho may tinh thuc hién cong viéc van chua thé mé ta
cong viée can thyc thi, thim chi bang ngdn ngir tiéng me
dé cua minh.

Viée hoc tot mon hoc 1ap trinh co ban gitp sinh vién cod
mot nén tang dé hoc t6t cac mon hoc khac va dac biét 1a cac
mon hoc 1ap trinh mang tinh chuyén sau cong ngh¢ hon. Tuy
véy qua khao sat trén nhiéu ngudi hoc va kinh nghiém giang
day cta ban than, chiing t6i nhan théy viéc hoc 1ap trinh cua
ngudi hoc con nhiéu kho khan va thiéu hidu qua. C6 nhidu
nguyén nhan khach quan va chii quan dén tir ngudi hoc ciing
nhu phuong phap giang day cua giang vién. Co thé tham
khao mot s6 nguyén nhan kha ct 18i tir phia chu quan cua
ngudi hoc duoc phan tich kha sau sic trén [4].

Qua cac két qua khao sat ngudi hoc, ching t61 nhan
thdy nguoi hoc thuong khong hinh dung dugc yéu cdu cta
bai toan ma chuong trinh cn giai quyét 1a gi? Két qua phan
chuong trinh c6 doan code vira thuc hién sé nhu thé nao?
Do do, néu giang vién thyc hién giang day theo phuong
phap truyén thong bao gdm trinh bay 1y thuyét, minh hoa
bang cac vi du va tién hanh cho sinh vién lam bai tap qua
gio thue hanh, cac kién thirc tiép thu dwoc trong gid hoc 1y
thuyét ¢ trén 16p thuong roi rac va kho két ghép thanh mot
chwong trinh hoan thién, diéu nay lam nguoi hoc nan chi
khi hoc 1ap trinh va gay ra h¢ qua tiéu cuc cho viéc hoc céac
hoc phin ¢6 lién quan dén 1ap trinh nang cao vé sau. Hon
nita, nhu ching ta da biét, cac cong cu lap trinh bac cao
hién nay déu dua cac chuong trinh cu thé thanh céc du an
(project), vi vay khi day hoc 1ap trinh & budc nhap mon

Abstract - Teaching programming plays an important part in the
training of informatics teachers. However, through the surveys of
many informatics teacher students and from our own teaching
experience, we find that there still exist much difficulty and
inefficiency in the learning of programming. When learning
programming, students do not often figure out the requirements of
problems to be solved via a program and the results of the code
implementation of the program that they have just learned. In this
paper, we present the organization of programming teaching by
approaching the software development process based on a
reversed classroom model in B-learning. Besides, we also present
illustrative learning situations and some initial survey results.

Key words - programming teaching; software development process;
reversed classroom; modeling; project; learner's competence.

cling can cho ngudi hoc lam quen dén v6i cong viée thuc
hién mot du 4n phdn mém. Mot trong nhirng giai phap dé
khic phuc cac kho khan néu trén, d6 la cach tiép can quy
trinh phat trién phin mém trong day hoc lap trinh.

Trong bai nay, ching toi s€ gioi thiéu cach van dung
md hinh day hoc nay xem nhu mét giai phap trong t6 chure
day hoc 1ap trinh, két hop véi tiép can quy trinh phat trién
phan mem, nhim nang cao hiéu qua cua viéc day hoc lap
trinh, nang cao nang luc 1ap trinh cho ngudi hoc.

2. N§i dung nghién ciru
2.1. Day hoc ldp trinh ¢ mirc dj nhdp mon

Xét tir phia phuong phép day hoc, day hoc 1ap trinh &
mirc 6 nhap modn 1dp trinh can dat dugc ¢ cac mure do sau:

- Mitic d9 ngdn ngir: Nguoi hoc can nim duge ngon ngir
lap trinh & muc ngdn ngir dé co thé dien dat, nhu cu phap,
y nghia ctia cac cau Iénh, cac cau tric diéu khién co ban,
cau truc co ban cua mot van ban chuong trinh...

- Mtrc d6 khai niém: Nguoi hoc can hiéu dugc cac khai
niém co ban co trong lap trinh nhu céc cau truc dir liéu co
ban tién dinh ctia ngdn ngit 1ap trinh, ham, thu tuc, module,
duan ...

- Mitc d6 k¥ thuat: Ngudi hoc can lam chi méi truong
tich hop dé phat trién chuong trinh — IDE (Integrated
Development Environment), cach tim 101 (Debug). ..

- Mitre d6 giai quyét bai toan cu thé Ngudi hoc can nim
dugc cac thuat toan co ban, giai quyét tron ven mot bai toan
cu thé..

Neéu 1én cac mirc do can dat noi trén dé cho théy, nguoi
day can phan muc do dat dugc cia mon hoc dé thiét ké bai
day va céac yéu clu can dat duoc dén nguoi hoc ¢ cac muc
khac nhau.
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2.2. Day hoc ldp trinh vdi tiép cin quy trinh phdt trién
phan mém

Mot chuong trinh, xét & goc do nguoi sir dung thi day
1a mot cong cu hd tro ngudi dung thyc hién cac nghiép vu
nao d6. O goc dd ngudi 1ap trinh thi chuong trinh bao gom
mot hé théng céac don vi dir li€u va cac don vi xt ly dit liéu
dé thyuc hién nghiép vu.

V61 md hinh 18p trinh c6 cAu trac, k¥ thuat 1ap trinh co
ban bao gdm viéc mé hinh héa bai toan ([3]), phan chia bai
toan va thiét ké cac budc giai. Quy trinh chuén dé thyc hién
1ap trinh giai quyet bai toan 1a: ddc ta yéu cau > phan tich
yéu cau = thiét ké = cai dat chuong trinh = kiém thir >
hoan thién chuong trinh.

O bude phan tich yéu ciu, chung ta xac dinh dugc cac
thanh phan ctia chwong trinh. O budc thiét ké, can xac dinh
duogc cac don vi dit li€u va cac don vi xur ly. Qua trinh cai
dat 1a buéc str dung céc cong cu IDE dé mo ta cac don vi
dit liéu va don vi xir Iy da duogc thuc hién & budc thiét ké
bang ngdn ngir 1ap trinh bac cao dé co dugc chwong trinh.

Viéce 1am rd cac bude cua quy trinh phat trién phan mém
n6i trén, gitp cho nguoi hoc 1ap trinh d& hinh dung ra tién
trinh chinh yéu cua cong viéc lap trinh va khéc phuc duoc
nhitng kho khin da noi trong phan mé déu.

Hon nita, cach tiép can day hoc 1ap trinh theo quy trinh
phat trién phan mém khong chi hitu ich trong day hoc lap
trinh cho sinh vién nganh Su pham Tin hoc hién tai, ma con
rat hiru dung trong viéc day hoc 1ap trinh ctia chinh nhimng
sinh vién nay ¢ trudng phd thong trong tuong lai. Day hoc
1ap trinh véi cach tlep can nay, s& gip sinh vién thay rd qui
trinh cong nghé phin mém va ¢ dinh huong nghé nghiép
voi linh vye chuyén mén Tin hoc t6t hon trong tuong lai,
gitip ho x4c dinh rd du 4n phan mém s& bao gdm nhiéu giai
doan vé6i nhiéu thanh phin tham gia khac nhau, chu khong
chi don thuan bao gdm cac chuyén vién code véi viéc nim
vitng ngoén ngit 1ap trinh.

Cach tiép can nay s€ duogc lam rd trong tinh huéng hoc

tap minh hoa trong phan 2.4 dudi day.
2.3. Day hoc ldp trinh véi mé hinh I6p hoc ddo nguwoc
trong B-learning

Chung t6i khuyén khich sinh vién str dung cac trang
web sau [http://hocdai.com/sql-can-ban;
http://hocdai.com/CSharp-Can-Ban... hoac cua
http://codecademy.com dé tham khao thém cic module
kién thtc vé lap trinh c6 lién quan. Trong cac trang web
nay, kién thirc dugc chia nho ra tung doan c¢6 minh hoa
gitip cho nguoi hoc vira doc kién thirc, vira tién hanh thyc
hanh timg phan mot. Cac doan source code ma trang web
kém theo cho ting bai toan thyc tién s& dugc dung lam cac
case study trong day hoc, dbi v6i ngudi hoc c¢6 ning luc
chura cao. Céc bai toan thuc tién tuong (mg v6i source code
cung la du an (project) dugc dat ra trong chuong dé nhimng
sinh vién kha c6 thé tu giac thuc hién nhim nang cao ning
lyc 1ap trinh cia minh.

Tu liéu video ghi lai cac bai giang, sinh vién c6 thé
tham khéo trén [1], dé c6 thé hiéu rd hon kién thire d3 hoc.

Tién trinh mot gi0 hoc & 16p ciling dugce thye hién dao
nguoc, gdm céc giai doan co ban nhu sau: [2]

- Giai doan 1: Giang vién trao nhiém vu, muc dich, yéu
cau cia tiét hoc.

- Giai doagn 2: Sinh vién bdo cdao két quad thyc hién dw
an hay trinh bdy cdc két qua thiee hanh theo nhém, cdc
nhom gop y, nhdn xét, néu thic mdc.

- Giai dogn 3: Gidng vién nhdn xét, thé ché héa kién
thirc, giao nhiém vy, muc dich, yéu cau cho cong viéc hoc
truee tuyén cing nhuw thuc hanh trén phong may tinh va bao
cdo trong gio hoc trén I6p tiép theo.

Trong gio hoc thyc hanh, nguoi hoc tién hanh thuc hanh
cai dat cac doan code da hoc. Giang vién co thé st dung
qua phan mém Netop School dé theo ddi tién trinh thuc
hanh va trg giup ngudi hoc.

Xéc dinh yéu ciu cta bai toan ( ) 4 N 4 N
v Sinh
vién bao a
A r A A .z Trén
Phan tich yéu cau cdo két Giang 16p
A Gidng qua thue vién hay
vién h,le?ldu trinh truc
Thiét ké (dit liéu, chirc ning, trao ¢ a}nh Ey bay, tuyén
giao dién) nhiém Tinh bay hudng
vu cac két dan,
* muc qli? ﬂLI.TC giam
. : an .
Chi tiét hoa giai thuat 0 dich, l€>»| 4., € ;ﬁ‘;n 0—
yeu ) an
Vv cau nhém, xét, thé
cua cac che Pho
Cai dat chuong trinh tiét nhorp héa ong
* hoc. gop Y. kién ti?ll}? y(.,)
nhn thire. .. ;
Kidm thu xét, néu nha,
Lem A thic true
W mac. tuyén
Hoan thién chuong trinh N— | —

Hinh 1. Tién trinh phdt trién phan mém va viéc day hoc lgp trinh véi mé hinh I6p hoc dao nguoc trong B-learning
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2.4. Tinh huéng hoc tgp minh hoa

Trong phin nay, ching ta s€ minh hoa qua mét tinh
hudng hoc tap cu the mic du vi du minh hoa 1a hét strc don
gian, ¢ day chi mudn 1am 13 hon viée day hoc 1ap trinh theo
tiép can quy trinh phat trién phin mém va cach thie té chire
day hoc cho tiing budc cta quy trinh nay dua trén mé hinh
16p hoc dao ngugc trong B-learning.

Khi day vi du vé ham va thu tuc trong ngén ngit 14p trinh,
xét vi du sau: Liét ké tat ca cac so nguyén to nho hon 1000.

V6i vi du trén, ngudi day can trinh bay va huéng dan:

Bude 1: Xdc dinh yéu cau cia bai todn

Céc cu hoi co thé dat ra cho ngudi hoc 1a: Yéu cau cua
bai toan 1a? Cho trude gi? Can tim gi? Dir liéu cua bai toan
Input va Output? Chirc ndng cua chuong trinh can lam gi
dé dua ra két qua mong mudn?

Budc 2: Phan tich bai todan

S6 nguyén t6 1a s6 nhur thé nao?

Cén in ra tit ca cac s6 nguyén t6 nho hon 1000.
Bude 3: Thiét ké
- Thiét ké dit ligu

Str dung bao nhiéu bién va kiéu dir liéu cua bién?

- Thiét ké chtrc nang xu ly

Nhép dit ligu?

Chuong trinh s& bao gdm nhung ham va thu tuc nao?

Xuét két qua?

Poan chuong trinh xac dinh mét s61a 56 nguyén td
da dugc hoc trong cac phan trude, co thé van dung
thanh mgt ham?

Str dung so d6 chirc ning dé mé ta kién truc cia
chuong trinh nhu the nao?

- Thiét ké giao dién

Cho trude gi6i han cia viée xac dinh sb nguyén tb
1a 1000 hay nhap vao tir ban phim?

In ra man hinh hay in ra file hay ra gidy cac sd
nguyén to?

Bude 4: Chi tiét héa gidi thudt

M5 ta chi tiét giai thuat xac dinh mot s6 nguyén la
sO nguyén to.

Trong phan nay, ngoai phuong phdp md ta gidi thuat
bang phuong phap liét ké véi ma gia (pseudo code), giang
vién c6 thé st dung phan mém Crocodile ICT dé mo ta giai
thudt mot cach twong minh bang viéc mo hinh hoa qua
ngdn ngilr so d6 khoi.

Céc bude xac dinh, phan tich yéu cau cta bai toan, thiét
ke dir li¢u, chuc ndng, giao dién va giai thuat chi tiet dugc
giang vién thuc hién trong gio hoc giap mat hay qua bd cau
hoi ndi dung, cau hoéi bai hoc, khi hudng dan thyc hién dy
an cho ngudi hoc véi hinh thire hoc tryc tuyén.

Buoce 6: Cai dat chwong trinh hoan chinh

Phén nay, nguoi hoc s€ dua vao cac phan tich thiét ké
cua giang vién ¢ trén de€ ty thuc hién vao gio thyc hanh hay
gi0 hoc ¢ nha.

+ Kiém thir

Gidng vién dua ra mot s6 bo dit liéu mau thir cho ngudi
hoc kiém tra.

Khi thuc hién minh hoa cac khai niém co ban nhu ham,
thi tuc khi day hoc giang vién ciing can minh hoa tinh xac
thuc thong qua thuc hién chuong trinh trén may tinh véi
cac dir liéu thir, thay vi chi minh hoa trén ban trinh chiéu
bang powerpoint.

Buoc 7: Hoan thién chuong trinh

Ngudi hoc tiép tuc hoan thién chuong trinh va ndp san
phdm qua hinh thtrc ndp bai truc tuyén, cac nhom sinh vién
va gidng vién cho nhan xét. Viéc nhan xét va giao nhi¢m vu
cho bai hoc tiép theo duoc thyc hién trén gio hoc gidp mit.

Qua phan minh hoa trén, v6i cach tiép can theo quy trinh
phét trién phin mém, ta thay dé thuc hién day mot vi du don
gian, ngudi day cling can van dung uyen chuyén cach thirc
t6 chirc day hoc va tién trinh 1én 16p dé 1am rd cac budce co
ban cta quy trinh phét trién phan mém, nham gitp nguoi hoc
hinh dung dwoc van dé 1ap trinh dwoc t6t hon.

Nham nang cao nang lyc ty hoc, thyc hanh 14p trinh va
thuc hién du an ctia nguoi hoc, ddi v6i cac nhom sinh vién
kha, gidng vién co thé dua ra cdc du an 1 cac bai toan thuc
tién ma khi gidi quyét nd cin van dung nhiéu céc kién thirc
ctia lap trinh dé giai quyét no, nham qua day nguoi hoc van
dung kién thirc da hoc vao thyc tién.

Céc dy an dugc cac nhém sinh vién bao céo trong céc
gi0 hoc trén 16p, thuc hién véi sy gidm sat, hudng dan cua
giang vién trong gid thuc hanh trén phong may tinh.

Viéc bao cdo du an cd thé phat trién dan theo cac
module kién thitc cia méon hoc, qua d6 chung ta thuc hién
viée truyén dat va thé ché héa kién thic cho tirng module
kién thirc can trang bi cho nguoi hoc.

Ciing nhur quy trinh phat trién phan mém, viéc bao céo
du 4n cua sinh vién c6 thé dugc tién hanh theo timg budce
tién hoa cua phin mém. Cach lam nay gitp giang vién c6
thé theo sat tirng budc phat trién ctia cdc nhoém va phi hop
voi cac du an 16m, cac kién thirc cua ngudi hoc ¢6 thé duoc
véan dung va phat trién dan qua cac buéce 1ap cia du an. Tuy
vdy, cling can ra soat tung phan kién thic theo ting giai
doan cua tién trinh day hoc mén hoc.

3. Két qua nghién ctru va khio sat
3.1. Ni dung, phwong phdp, muc tiéu danh gid va doi
twong khao sat

V61 muc tiéu danh gia tinh hi¢u qua Cl':la vigc ap dung cac
phuong phap day hoc noi trén vao hoc phan Lép trinh huong
dbi tugng voi C™, sau khi tac dong phuong phap voi giang
vién phy trach b mon trong subt hoc phéan, chung t6i tién
hanh khéo sat trén cac ddi tuong 14 sinh vién ndm thir 2 Khoa
Tin hoc, Truong Dai hoc Su pham — Dai hoc Hug, voéi
phuong phép va thoi diém khao sat nhu sau:

- Déi twong khdo sat: Céc sinh vién nam thtr 2 cua Khoa
Tin hoc, Trudng Dai hoc Su pham Hué. SO phiéu c6 dit liéu
sach dung cho thong ké trong cugc khao sat 1a 45.

- Phuong phdp, thoi diém khdo sdt: Giang vién trién
khai cong viéc khao sat vao cudi buoi thi ly thuyet hoc
phan. Céc phiéu 1iy y kién duoc phat cho nguoi hoc tra 1oi
va thu hdi lai sau khi tra 161 xong trong budi nay hodc nguoi



4

Nguyén Thé Diing

hoc c6 thé 14y phiéu khao sat trén website.

- Céng cu va ngi dung khdo sat danh gid: BO phiéu
khao sat gom 18 cau hoi, trong d6 ¢6 17 cau hoi véi thang
do Likert 5 mirc d6: 1 = hoan toan dong ¥, 2 = dong ¥,
3= khoéng c6 y kién, 4 = khong dong y, 5 = hoan toan
khéong ddng § ¥; cau hoi so 18 13 cau hoi mo, yéu cau ngudi
hoc cho y kién khac vé phuong phap day hoc ma giang
vién da su dung.

3.2. Két qua khdo sdt

Phan 16n ngudi hoc hoan toan ddng ¥ va dong ¥ véi cac
¥ kién dua ra, trong d6 ti 1¢ % hoan toan dong ¥ va dong ¥
cao 0 cacy kién quan trong: Day hoc 14p trinh v&i quy trinh
phat trién phan mém gitip ngudi hoc van dung linh hoat duoc
kién thirc cua bai hoc vao mot bai toan cu thé (83,8%):
Phuong phap day hoc ap dung cho hoc phén da gitip cho sinh
vién dé dang hon trong viéc niam bai toan trong thuc té
(81,7%); Giup sinh vién dé hinh dung hon vé két qua thyc
hién ctia chuong trinh (82%). Chi tiét vé phiéu khao sat va
két qua khao sat co thé tham khéao tai dia chi website:
https:/sites.google.com/site/nguyenthedunghue/Home/tran
g danh _cho_sinhvien qua file khaosatlaptrinh.zip.

Ngoai ra theo danh gia cta giang vién phu trach moén
hoc nay, Kkét qua hoc tap cua sinh vién da dugc ning cao
(Tuy vay, do chi c6 mot nhém 16p & mdi nién khoa, nén
viée so sanh két qua hoc tap dé dbi chung ¢ hai nién khoa
khéc nhau c6 thé chua thuc sy khach quan). Bén canh do,
thai d6 hoc tap va nhan thire cia nguoi hoc vé quy trinh
phat trién phan mém, vé dinh hudng nghé nghiép, ciing nhu

c4c ky nang vé hoat dong nhém, ky nang thuyét trinh, k¥
nang 1ap trinh, nang luc gidi quyet van d¢... ctia ngudi hoc
da duogc nang 1én kha cao.

4. Két luan

Qua nghién ciru va khao sat thuc nghiém ban dau c6 thé
thdy, day hoc lap trinh theo tiép can qui trinh phat trién
phan mém véi mo hinh 16p hoc dao nguge trén moi truong
B-learning ma bai bao dé xuit di c6 nhitng hiéu qua nhét
dinh, khic phuc duoc cac kho khin ma ching ta di dé cap
trong phan m¢ dau. Ngoai ra theo chung toi, cach thirc to
chirc day hoc qua du 4n, qua céac tinh hudng nghién ctru
(case study) voi mo hinh 16p hoc ddo nguoc két hop vdi
vi€c van dung céc trang web, cac video ghi hinh bai
giang... co san & trén mang qua lya chon cua nguoi day da
nang cao nang luc tng dung cong ngh¢ thong tin, ning luc
giai quyét van dé thyc tién, ciing nhu ning lyc thuyét trinh,
k¥ nang lam viéc nhom... cua sinh vién.
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