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Tém tat: K§ néng lap trinh 12 nhan td quan trong, quyét dinh su phét trién nang lwc giai quyét van dé dbi
v&i cac nganh nghé Céng nghé thong tin. Viéc xay dwng mét hé thédng dé hé tro cho viéc day hoc lap

trinh la diéu can thiét. Bai bao nay dé xuét mét giai phap xay dung hé théng chdm bai ty dong hé tro cho
viéc day hoc lap trinh. Chung t6i d& trién khai hé théng cham bai tw déng dé hé tro viéc day hoc thyc
hanh va danh gia két qua hoc tap. Sau khi trién khai, ching téi tién hanh danh gia két qua théng qua viéc
khao sat chat lwgng va mirc d6 hai long cla sinh vién sau khéa hoc Lap trinh C/C++ co ban. Két
quéphan héi tir phia ngwoi hoc cho thdy phwong phap tiép can cla ching téi dat hiéu qua tich cyc, tao

hrng thd cho nguwdi hoc.

T khéa: kj nang lap trinh; hé thédng chdm bai tw dong; chuan du ra; ndng lwc gidi quyét van dé;

nganh nghé Céng nghé théng tin.

1. D4t van dé

Dbi véi cac nganh dao tao lién quan dén Cong nghé
théng tin (CNTT), k¥ nang 14p trinh Ia mot trong nhitng
nhan t6 quyét dinh viéc phat trién ning luc giai quyét
van dé ddi vai sinh vién nganh CNTT. Viéc giang day
va huin luyén ky nang thyc hanh cho cac mén hoc c6
lién quan dén 1ap trinh thuong gép cac kho khin sau:

- Véi mdi bai tap thyc hanh vé lap trinh thuong
phai théa mén cac tinh chit cua mot thuat toan nhu: tinh
dung dan, tinh hiéu qua va tinh phé dung [2]. Tuy
nhién, sinh vién thudng khong bién luan hét duoc tat ca
cac trudng hop cua bai toan dat ra hodc chua biét giai
thuat cai dat cia minh da dat duoc tinh hiéu qua hay
chua [1].

- Mat khéc, véi thyuc trang trén 30 sinh vién/ nhém
thuc hanh nhu hién nay thi viéc huéng dan, tu van, uén
nin k¥ nang thuc hanh cho cac em dat cac chuan dé ra
s& mét rat nhiéu thoi gian va cong stc.
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- Mot thuc trang nita 1a rat nhiéu sinh vién van
chua xé4c dinh dugce dau vao (input) va dau ra (output)
cua bai toan hoic mot sé khéc lai hay ty tién thém bét
dt liéu vao/ ra nén thuong khong dap ung dwoc cac
dinh dang chuan myc cua cac ky thi nhu Olympic hoic
ACM/ICPC [3].

DPé hd tro cac em ty kiém tra két qua caa minh
trong qua trinh hoc tap, rén luyén ky niang 1ap trinh dong
thoi giam thiéu thoi gian va cdng stc cua giang vién thi
viéc xay dung mot hé théng cham bai tu dong hd tro
day hoc 1a diéu can thiét.

Trén thé gi6i di co6 nhiéu hé théng cham bai tu
dong, chang han nhu:

- Hé¢ thong PC”2 [4] st dung md hinh Client-
Server. PC? (Programming Contest Control system) la
mot du an do Pai hoc California State phat trién véi su
hd tro caa tap doan IBM. PC2 [a mot phan mém duoc
thiét ké dé hd tro trong cac ky thi lap trinh, PC? cho
phép thi sinh (nhém thi sinh) giri bai 1am tryc tuyén cho
ban giam khao. Giam khao c6 thé bién dich lai chuong
trinh, thuc hién, xem ma ngudn cua thi sinh va tra két
qua cho thi sinh. Ngoai hinh thic cham bang tay, PC?
con hd tro cham bai tu dong gitp giam hao phi stc lao
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dong cua con ngudi, cai thién téc d6 va nang cao hiéu
qua ctia cong tac cham bai.

- Mot hé thdng huan luyén lap trinh online, c6 té
chuc thi dinh ky: CodeForce [5] dugc nhiéu ngudi dam
mé vé lap trinh quan tam.

O Viét Nam ciing da c6 mét sé hé thdng huan luyén
lap trinh, cham bai ty dong online va ciing thudng xuyén
t6 chirc thi dinh ky dé rén luyén ky nang, tiéu biéu nhu:
VNOI [6], NTUCoder cua Pai hoc Nha Trang [7].

Ngoai ra, hién nay nhiéu trudong dai hoc trong nuéc
va qudc té da va dang trién khai cac hé théng huan luyén
lap trinh cho sinh vién véi nhiéu mic d6, quy md khac
nhau nham nang cao k¥ nang 1ap trinh cho sinh vién.

Viéc xay dung va trién khai cac hé thong trén kha
phuc tap, doi hoi chi phi va cong stc 16n.

Trong diéu kién co s¢ vat chat con han ché nhuhién
nay, viéc tan dung mang cuc bo hoic Internet két hop
mot sé phan mém c6 sin dé xay dung hé théng cham
bai ty dong hd tro giang day cac mon hoc lap trinh la
viéc 1am kha thi, hd tro tét cho viéc rén luyén ky ning
14p trinh cho sinh vién.

Phan con lai cua bai béo nay s& dwoc cau tric nhu
sau: phan 2 gidi thiéu vé quy trinh nop va cham bai ty
dong; phan 3 dé xuit xay dung hé théng nop va cham
bai tw dong hd tro qua trinh day va hoc lap trinh; phan 4
danh gia két qua da trién khai thuc nghiém va thao luan
mot sé van dé sau khi trién khai. Cudi cung la phan két
luan véi mot sé y kién dé xut.

2.Quy trinh nép va cham bai tw dong

Sau déy 1a so do trién khai quy trinh nop va cham
bai tw dong (Hinh 1):

————————»

Viét code

!

N&p bai

'

Hé théng
Cham bai

Hinh 1. Quy trinh ngp va cham bai tir dgng

2.1. Viét code

Sau khi duoc trang bi céc kién thic can thiét, véi
mdi dé bai da cho, sinh vién s& thuc hién cac budc sau:

- Bude 1: Doc dé hiéu dé bai toan.

- Budre 2: Xac dinh dau vao va dau ra cia bai toan.

- Buée 3: Phacthao cac mo hinh c6 thé dé giai bai
toén.

- Buée 4: Phan tich cac chi tiét cu thé clia bai toan.

- Buée 5: Chon va cing ¢ cac md hinh t6i uu dé
giai quyét bai toan.

- Bwéc 6: Phan rd giai phap da chon thanh cac
modul nhé hon dé 1ap trinh.

- Buée 7: Viét ma 1énh

- Bude 8: Chay thir nghiém

- Buée 9: Kiém tra tinh dung dén, tinh phd quat va
tinh hiéu qua cua chuong trinh.
2.2. Nop bai

Sau khi da kiém tra, hoan thién bai lam cua minh,
sinh vién s& nop bai Iam caa minh 1én hé thong chim
bai théng qua mot trang website do ching toi tao ra dé
hd tro viéc nop bai duoc thuan tién.
2.3. Hé théng cham bai

Hé thdng sau khi nhan bai cua sinh vién s& tu dong
bién dich, chay chwong trinh va chdm két qua theo ding
cac bo test dap an ma ching t6i da xay dung.

Sau khi cham xong, h¢ thong s& tu dong thong bao
cho nguoi hoc két qua bai 1am caa minh: néu dung thi
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nhiém vu da hoan thanh, nguoc lai nguoi hoc phai quay
lai & kiém tra minh sai sot & dau, cap nhat viét code va
gai lai cho hé thong cham.

Trong giai doan nay, gido vién ciing c6 thé tham
gia hd tro, tu van cho sinh vién vé nhiing diém sai,
thiéu sot ciia ngudi hoc dé ho hoan thién ky ning thuc
hanh cta minh.

3.Xay dwng hé thdng ndp va cham bai tw dong

Dé trién khai xay dung hé théng, ching tdi thuc
hién theo trinh tu sau:
3.1. Co s& vat chat va méi trwong xay dwng hé
thong

- Méy cham: c6 thé dung may sever hoic laptop.

- Hé théng may tinh ca nhan d¢ 1am bai.

- Hé théng mang cuc bd hodc mang internet: két néi
cac may lam bai véi méay cham.

- Phan mém cham bai tu dong: Themis.
3.2. Xay dwng website nop bai ty dong

Chung t6i st dung ngdn ngir PHP va co s¢ dir liéu
MySQL dé xay dung website nop bai tu dong (Hinh 2).

- soL=> | |

= HTTP =P
QUERY T
CLIENT " SERVER DATABASE
(web browser) %;,Q\fj 0 PHP,
7 queW " Python RESULT SET
PHP, — gof"7 =
HTML - ESPO“
FORMS “

Hinh 2. M6 hinh twong tac gita web PHP vgi MyQL
Céc budc tién hanh xay dung website ndp bai duoc
thuc hién nhu sau:
Bwéc 1: Xay dung co s¢ dir liu nguoi hoc, mdi
sinh vién déu c6 mot tai khoan (user) va mat khau
(password) (Hinh 3).

localhost/phpmyadmin UF " testautal

Hinh 3. Co so di ligu nguoi hoc
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Budc 2: Thiét ké trang nop bai tu dong.

Ngoai user va password, trén trang web con c6
thém céc thong tin: Tén bai toan (Problem ID), chon
ngdn ngtt lap trinh (Programming Language) va vung
Source code (chtra ndi dung doan code cta chuong trinh
sau khi hoan thién).

Cudi cung la nat Submit dé nop bai I1én hé thong
(Hinh 4).

NOP BAI ONLINE

. =0 oo Sene
Hinh 4. Trang ngp bai tuw déng
3.3. Xay dwng cac bo test cho dap an

Pay 1a cong doan VAt va va ton nhiéu thoi gian
nhit.

M3i bo test gom 2 file text:

* INP: chua dir liéu dau vao

* OUT: chtra dit liéu dau ra

C6 nhiéu cach dé sinh dit liéu: Lam thu cong; dung
Excel tao mang dir liéu roi copy sang file text; viét
chuong trinh dé sinh dix ligu...

Pé danh gia chinh x4c va phan loai sinh vién, mdi
bo test phai bién luan hét tit ca ca tinh hudng cua bai
toan dat ra, ké ca cac treong hop ngoai lé.

3.4. Tich hop hé théng

Sau khi hoan thanh cc b test dap an, chiing toi
tién hanh cai dat hé théng cham bai tu dong:

Buwérc 1: Tao thu muc chira dap an, copy cac bd test
vao thu myc nay.

Buwdéc 2: Tao thu muc chira bai lam cua hoc sinh,
trong thu muc nay moi hoc sinh 1a mgt thu muc

Buérc 3: Cau hinh Themis

- F2: Chon thu muc chira dap an

- F3: Chon thu muc chtra bai lam cta hoc sinh

Sau khi hoan tat, sinh vién c6 thé nop bai théng qua
hé thong website, h¢ thong s& cham va tra két qua dé
sinh vién theo d6i (Hinh 5).
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Hinh 5. Giao dién chdm bai tir déng

4.Panh gia két qua trién khai

Bdng 1. Bg cAu hoi ddanh gid khéa hoc va hé thong hé
tro day hoc ldp trinh

Mz SV: | Ho tén SV Ngay:

Panh dau chon lua

5: Hodn todn déng ¥ - 4: Péng ¥ - 3: Khéng 6 ¥ kién
2: Khéng déng ¥ - 1. Hodn todn khéng déng ¥

Phiéu diéu tra 5041321

Hoc lap trinh may tinh giup phat trien viéc phén tich
thudt toan va sang tao.

Phueong phap tiép can 9 bude giip ban phat trién cac ky
ning co ban trong tim kiém cac giai phép t6i wu trong
1ap trinh

[¥]

Cac ky ndng toan dién da dwgce cai thién sau khoa hoc

Hé thong bai tdp thuc hanh giip ban cai thién tot k§
néng 1dp trinh sau khda hoc

Giang vién luén ho tro sinh vién trong suot khéa hoc

Giang vién luon khuyen khich viée suy nghi sang tao va
viéc hoc chu dong cia sinh vién

o || & w

Phan mém cham diém tr dong st dung trong thuc hanh
da duge s dung hiéu qua va hop 1y

Bai t3p nhém va cac bai kiem tra dem lai loi ich thiét
thuc doi véi nghe nghiép twong lai ciia ban

Bai tdp nhom va cac bai kiem tra dd duge phéan loai hop
Iy.

10 | Ban s& quan ba khda hoc t6i cac sinh vién khac.

Viéc trién khai hé théng chdm bai ty dong hd tro
day hoc d3 giup ching t6i giam bét rat nhiéu thoi gian
va cbng stc trong hudng dan thyc hanh va qué trinh
danh gia hoc tap cua sinh vién.

Dé danh gia thém vé diém manh va diém yéu khi
trién khai hé théng nop va chdm bai ty dong, ching toi
thuc hién khao sat vai 50 sinh vién cua I6p 15CNTT
cua Khoa Tin hoc, Truong Pai hoc Su pham — Pai hoc
Pa Ning da tham gia v6i nhom hoc phan Lap trinh
C/C++ co ban. Muc dich 1a dé danh gia tinh hiéu qua va
muc d6 hai 1ong ciia nguoi hoe dbi véi tinh hiéu qua cia
hé thdng nop va cham bai ty dong, su cai thién cac ky
nang 1ap trinh cua sinh vién,... Bang 1 thé hién 10 van
dé ma ching t6i quan tam, mdi bo cau hoi co 5 dap an
v6i 5 cAp do hai 1ong cua ngudi hoc duoc dwa ra cho

viéc diéu tra khao sat: Hoan toan dong y, Pong Yy,
Khoéng c6 y kién, Khong dong y va Hoan toan khong
dongy.

90%

BO%

mHoan toan ding y
s0% =Bing y
Khéng 6 v kién

40% 7] .
mKhéng dong ¥

30% 7 Hoan toan khéng dﬁng v

20% T

10%

0% i g g g T g T T T d
Q1 Q2 Q3 Q4 Q5 Q6 QF Q@8 Q9 Q10

Hinh 6. Phan hai cua sinh vién

Céc két qua khao sat ¢ Hinh 6 cho thdy mirc do hai
long cua sinh vién sau khéa hoc. Muc cao nhat 1a "Hoan
toan dong y" va "Bong y" ¢ phan 1on cac cau hoi. Tuy
nhién, & cac cau 3 va 4, ty 1é chon "Hoan toan dong y"
thip hon ty 1& chon “Pdng y” dd cho ching toi thay hé
thng gi4o trinh va bai tap van chua dugc hoan thién va
can phai tiép tuc diéu chinh. Ngoai ra, & cau s 9 c6 8%
¢ phan ung "Khéng c6 y kién" va 14% “Khéng dong
¥”. Ching tdi phong vén, tim hiéu thém vé tinh khach
quan khi 1am bai tap nhém va si dung hé théng cham
bai ty dong dé danh gia thi mot sé em cho rang: viéc
phan nhém chua dong déu, c6 mot sé em tuy yéu nhung
may méin & trong nhém c6 ban gioi thi diém s& cao hon
cac ban ¢ cac nhém khac; mot s6 em khéc lai phan nan
vé tinh nghiém tdc, trung thuc trong khi kiém tra, danh
gi4. Pidu nay cho thiy chiing téi ciing can phai tim cach
diéu chinh lai cach danh gia dé tao ra sy cong bang, hop
Iy hon nira trong khau danh gia. Mot sé em khéc thi lai
t6 y e ngai khi sir dung hé théng chiam bai tu dong dé
danh gia két qua hoc tap véi Iy do “may chidm bai n6
khong c6 tinh cam!”.

Nhin mot cach téng thé, cac phan hdi caa sinh
vién cung cap mét hinh anh tich cuc néi chung ddi
v6i phuong phap huan luyén vé ki nang 1ap trinh cua
chung toi.

5.Két luan

Viéc xay dung hé théng chdm bai tu dong hd trg
day hoc lap trinh 1a diéu can thiét nhim nang cao chét
luong day va hoc, dong thoi tao hing thi cho sinh vién
trong qué trinh hoc tap. Két qua phan hoi tir phia sinh
vién cho thidy mot sé két qua tich cuc mac du van con
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nhiéu van d& ching ti can phai diéu chinh, b sung dé
chat luong dao tao ngay cang duoc nang cao hon, dic
biét 1a hé thong bai tap va ra soat lai quy trinh kiém tra,
danh gia.

Chung t6i s& tiép tuc nghién ctru dé xay dung hé
thong website day va hoc lap trinh, t6 chic cac ky thi
online, tao dién dan trao d6i hoc thuat... P6 1a huéng
phét trién cua chiing t6i trong tuong lai.
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A SOLUTION TO THE CONSTRUCTION OF AN AUTOMATIC MARKING SYSTEM TO
SUPPORT PROGRAMMING TRAINING

Abstract: The programming skill is an important factor critical to the development of problem-solving capabilities in the IT
profession. Hence it is necessary to construct a system to support programming skill training. This article proposes a solution to the
construction of a system to support programming skill training. We operated this system to facilitate practical teaching and learning as
well as evaluate learning outcomes. Then we evaluated the results by conducting a survey of learners’ quality and satisfaction level
after the basic C/C++ course. Findings from learners’ feedback prove that the approach we adopted has resulted in significant effects,

arousing learners’ interest in learning.

Key words: programming skill; automatic marking system; outcome; problem-solving capabilities; IT profession.
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