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Xay dwng rng dung kiém tra danh gia kién thirc mén
hoc Cau tricdir liéu va Gidi thuat

Hoang Ngoc Long’, B3 Van Nhon
Trwong Bai hoc Quéc té Héng Bang

TOMTAT

Mén hoc Céu tric dit liéu va Gidi thudt déng vai tro nén tang trong chwong trinh dao tao Céng nghé théng
tin, gitip sinh vién hiéu va dp dung cdc thudt todn vao bai todn thuc té. Tuy nhién, viéc giang day va hoc tdp
mén nay gdp nhiéu thdch thire do sinh vién gdp khé khdn trong viéc hiéu va dp dung cdc khdi niém, thudt
todn va cdu tric dit liéu vao cdc bai todn thuc té. Péng thoi, viéc danh gid kién thire va hiéu sudt hoc tdp cla
sinh vién trong mén hoc ciing doi héi su chinh xdc va khdch quan. Trudc thue té€ d6, bai bdo dé xudt thiét ké
va trién khai mot hé théng hé tro kiém tra, ddnh gid kién thirc nhdm néng cao hiéu quaé hoc tdp va gidng
day. Hé théng nay khéng chi gitip sinh vién cling cé kién thirc, ma con hé tro gidng vién theo ddi tién dé hoc
tdp va cung cdp phan hoi kip thoi, gop phdn ndng cao chét lwong ddo tao nganh Céng nghé théng tin.

Tir khod: biéu dién tri thirc, cdu tric di¥ liéu va gidi thudt, gido duc dién tir, hé théng kiém tra va ddnh gid,

hé théng hé tro'hoc tdp thdng minh

1. TONG QUAN VE HE HO TRO'KIEM TRA DANH GIA KIEN THU'C

Hé théng hod tro hoc tap thong minh (Intelligent
Tutoring Systems - 1TS) la mot hé thdng phan mém
gido duc dua trén may tinh, irng dung tri tué nhan
tao nham nang cao hiéu qua giang day va hoc tap.
Cac hé théng nay ho tro quyét dinh trong gido duc,
quan ly tri thirc giang day, theo ddi hoat déng hoc
tap va danh gia mdrc d6 ti€p thu kién thirc cha sinh
vién [1]. Nho d6, ITS tré thanh mét céng cu phé
bién trong gido duc, gép phan caithién dang ké qua
trinh hoctap ciasinhvién[2-4].

Kiém tra, danh gia kién thic 1a mot thanh phan
khdng thé thiéu trong ITS. Muc tiéu cta qua trinh
nay 1a gitp sinh vién hiéu rd mirc d6 ti€p thu kién
thire va xac dinh nhirng ndi dung con han ché. Cac
nghién cltu [1 - 4] d3 chira rang ITS hd tro hiéu qua
viéc tiép thu kién thirc trong nhiéu Iinh vuec. Tuy
nhién, van chua cé mot giadi phdp hoan chinh cho
viéckiémtra, danh giad mon hoc thudc nhém nganh
Codng nghé thdng tin. Nghién ctru [5] dé xuat mét
hé théng gido duc théng minh vdi hai chirc nang
chinh: truy van kién thirc va dénh gid trinh doé
ngudi hoc thdng qua bai kiém tra trac nghiém. Hé
théng nay sir dung mé hinh tich hop ontology va d6
thi tri thirc dé thiét ké co s di liéu, bé suy luan va
hé théng theo ddi. Tuy nhién, né chuwa dp dung ly
thuyét khao thi dé xay dwng cau hdi thi hodc ngan
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hang cau hoi, dong th&i khéng dé cip cu thé dén
[inh vwc ng dung. Nghién ctru [6] trinh bay hé
théng minh hoa thuit todn ty déng thdng minh
cho cdcmdn hoc nhuw Cau trdc di liéu va Gidi thuat,
Ly thuyét do thi, v.v. Hé thdng hd trg hai nhém
nguoi dung: Nguwdi hoc va nha quan tri tri thice.
Nha qudn tri cé thé nhap thuat todn vao hé théng,
trong khi ngudi hoc cé thé theo ddi qué trinh minh
hoa thuat todn tirng budc. Tuy nhién, hé théng nay
chua tich hop chirc ndng kiém tra, danh gia kién
thirc. Cong trinh [7] dé xuat hé thong hd tro danh
gid kién thirc ty déng cho toan trung hoc phé
théng, i‘ng dung hé chuyén gia dé gidm sat va danh
gia nang lyc hoc tap cda sinh vién theo néi dung
ki€én thire. Nghién cru [8] da dé xuat hé théng kiém
tra, danh gia trac nghiém kién thirc moén hoc Cau
trac dit liéu va Gidi thuat, tap trung vao viéc tao dé
kiém tra theo yéu cdu va danh gia kién thic cla
sinh vién qua tirng bai kiém tra. Tuy nhién, cdng
trinh nay chua dwa ra giadi phap danh gia qua trinh
hoc cta sinh vién dua trén toan bd cac bai kiém tra.
Ngoai ra, mot s6 &ng dung thuong mai nhu
International English Test [9] hodc cdc nén tang
gido duc nhu VioEdu va HocMai [10, 11] da duoc
trién khai dé hd tro ddnh gia kién thirc trong cac
mon hoc phé théng. Tuy nhién, van chua cé ¢ng
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dung cu thé nao hd trg danh gia kién thirc trong
[ihh virc Cong nghé thdng tin, dac biét 1a mdén Cau
trac dit liéu va Giai thuat. Cac hé théng quan ly hoc
tap (Learning Management Systems - LMS), nhu E-
learning [12] dwa trén nén tang nguén m& Moodle,
c6 hd tro kiém tra danh gia dua trén dit liéu duoc
nhap vao hé théng. Tuy nhién, cdc hé thdng nay chi
cung cap bai kiém tra ma khéng cé co ché danh gid
chi tiét k&t qua ctia ngudi hoc. Do d6, van chua cé
gidi phap hoan chinh cho hé théng kiém tra, danh
gid kién thirc mon Cau tric dir liéu va Gidi thuat.
Trong bai bdo nay, ching téi dé xuat md hinh t6
chirc co s& tri thirc kiém tra danh gia cho mén hoc
C4u trac dir liéu va Giai thuat. Hé thdng duoc xay
duwng dua trén md hinh nay sé ho tro tao dé kiém
tra trac nghiém theo chi dé hodc chuan dau ra,
dam bao phu hop vdi trinh d6 sinh vién. Dua trén
cac ky thuat phan tich va théng ké, hé théng cé thé
ty dong danh gid nang luc ngudi hoc, cung cap
théng tin dinh tinh va dinh lvgng, ddong thoi duara
nhan xét, khuyé&n nghi gitp sinh vién cing c6 kién
thirc va nang cao ky nang lap trinh. Bai bdo nay la
phién ban m& rong clia cong trinh [8] ma ching toi
da céng bd. Cac cai tién chinh bao gom: (i) tong
quat hoa thuat todn danh gia kién thirc cta sinh
vién qua tirng bai kiém tra; (ii) d@ xuat thuat toan
danh gia tién trinh hoc cla sinh vién qua toan bd
cac bai kiém tra; (iii) bd sung sé luvgng cau hoi cho
mon hoc dé caithién dé chinh xdctrong danh gia.

2. MO HINH BIEU DIEN TRI THU'C KIEM TRA DANH
GIAMONHOC

Trong viéc thiét k€ hé théng hd tro kiém trava danh
gia kién thirc cho mén hoc Cau tric dit liéu va Gidi
thuat theo hinh thirc trac nghiém khach quan, viéc
xay duwng mot mo hinh biéu dién tri thirc 1a mot
phan quan trong nham dam bao tinh linh hoat,
hiéu qua va tinh da dang trong qua trinh kiém tra
va danh gia. M6 hinh biéu dién tri thirc nay can
phai: i) ddm bao biéu dién duoc khai niém, kién
thirclién quan d&n mén hoc; ii) cé ciu tric td chire,
xay dwng ngan hang cau hai trac nghiém:; iii) cé6 mo
hinh, lién két dwoc tri thirc médn hoc va ngan hang
cau hoitrac nghiém.

2.1. M6 hinh co sé tri thirc mdn hoc Ciu tric dir
liéu va Gidi thuat

2.1.1. T6 chirc co’ s& tri thirc cho néi dung kién
thire mén hoc Céu tric divliéu va Gidi thudt

Pinh nghia 2.1: M6 hinh t6 chirc co s& tri thirc dé
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biéu dién noi dung kién thirc mén hoc Cau tric dir
liéu va Gidithuat cé dang:
(T, Q R, CLO)

Trong dd, TIatap hop cactiéu détrongmonhocva
c6 cau trdc cay; Q 1a tap hop cac cau hdi trac
nghiém cha mdn hoc; R 1a tdp hop méi quan hé
gitra cac tiéu dé trong mdn hoc va cac ciu hdi tric
nghiém cta mdn hoc; CLO |a tap hop cac chuin
d4u ra cia moén hoc. V&i mbi cau hdig € Q s& cb
cautruc:
(question_content, answers, correct_answers,

difficult_level, discrimination_level, bloom_level)

Trong mo hinh nay, question_content la ni dung
cla cau hoi; answers |a tap hop cac dép an lua
chon; correct_answers la tap cac dap an dung
(correct_answers € answers); difficult_level la d6
khé cta cau hdi, dugc tinh theo Iy thuyét tric
nghiém c& dién [13]; discrimination_level 1a d6
phan biét cha cdu hdi, phan anh kha ndng phéan loai
sinh vién theo mirc d6 nang lwc [13]; bloom_level
[a m&rc d6 nhan thirc cda ciu hdéi theo thang
Bloom, twong &rng v&i chudn dau ra ki€n thirc mén
hoc [13]. Bai bdo sir dung 4 murc clia thang Bloom
nhu Nhé (Remembering - R), Hiéu (Understanding
-U), Ap dung (Applying - AP), Phdn tich (Analyzing -
AN). M6 hinh co s& tri thirc nay d3 duoc ap dung
dé t6 chirc ngan hang cau hoi trdc nghiém khac
quan. Ngan hang cau hdi nay dwoc sit dung dé tao
ra mot bai kiém tra phu hop véi yéu cau, nang luc
cuta sinh vién va két qua cla bai kiém tra nay 1a co
s& dé chan doan trinh d6 kién thirc clia sinh vién.

2.1.2. Mé hinh caa ngwoiding
Hé théng dé xuat cd thé theo d&i qua trinh hoc cua
sinh vién thong qua cac bai kiém tra. Hé thdng thu
thap nodi dung va két qua tir cac bai kiém tra cla
ngudi dung. Dua trén nhirng théng tin nay, hé
théng cé thé danh gid sy phat trién kién thirc cha
sinhvién.
Pinh nghia 2.2: M6 hinh cla nguoi dung trong hé
théng cé cautricnhu sau:
(PROFILE, TEST LIST)

Trong d6, PROFILE |a théng tin cha ngudi dung hé
théng; TEST_LIST1atap hop danh sich cac bai kiém
tra ma nguoi dung da thuc hién. V&i mai bai kiém
tratest € TEST_LIST sécé cautric:

(t, cq, icq, m)
Trong md hinh nay, t 1 bai kiém tra ma ngudi dung
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d3 thuc hién; cg la tdp hop cac ciu hai trong bai
kiém tra t ma ngudi dung ¢ cau tra 1&i dung; icq 1a
tap hop cac ciu héi trong bai kiém tra t ma nguoi
dung cé cau trd 1&i sai; m 1a diém cha bai kiEmtra t;
cdc ciu hoi cqg va icqg ¢o ciu tric twong ty nhu cac
caduhdigeaqQ.

2.2. M6 hinh ngan hang cau héi trac nghiém va
lién két trithirc mén hoc

Mot dé kiém tra thudng duoc thiét ké bdi cac cau
hoi chon tir mét ngan hang cau héi tric nghiém.
Ngan hang ciu hai la tdp hop mét sé lugng twong
d6i lén cac cau hdi, trong d6 mdi cau hoi dwoe mo
ta gdn vai cac phan ndi dung xac dinh va cac tham
s& cla no, trong treong hop cau hdi trac nghiém
d6 1a d6 kho (difficult_level), d6 phan biét
(discrimination_level) theo ly thuyét trc nghiém
c6 dién [13]. Ngan hang ciu héi phai duoc thiét ké
sao cho trén dé cd thé thuc hién cac thao tac loai
trir hodc thay d6i cdc cau xau, bé sung cac cau tét
dé s6 lvgng va chat lwong cac cau hoi ngay cang
tang. C6 thé md ta tdm tat cac budc cla quy trinh
thiét k&€ mot dé kiém tra tiéu chudn hda va mét
ngan hang ciu hdi cho mén hoc Cau triuc dit liéu va
Gidithudtnhusau[13]:

(1) Xay dwng ma tran kién thirc ca mén Cau truc
dir liéu va Gidi thuét;

(2) Phan cong cho cac gidng vién, mdi ngudi ché tac
mot s6 cau hdi theo cac yéu cau gén vdi cac 6 ma
trankiénth&cnhwvidu &Bang1;

(3) Trao d6i céc cau hdi trong nhém ddng nghiép,

t6 chirc doc duyét, bién tip va dwa cac cau hdi lvu
vao cackho ditliéu trong may tinh. Budc nay sé thu
dwoc mot tap hop cac cau hoitrac nghiém da duoc
chinh stra cong phu lwu trong may tinh. Tuy nhién,
day chuwa phai l1a ngdn hang cau héi vi cac cau hdi
chua dugcthlr nghiém dé xac dinh tham s6 d6 kho
vado phanbiét;

(4) Lap cac dé kiém tra thir va t6 chirc tric nghiém
thir trén cac nhom thi sinh dai dién cho téng thé
doitwong sé duwockiémtra;

(5) Chdm va phan tich théng ké cac két qua trac
nghiém th{r. Qua trinh phéan tich théng ké va dinh
¢ cau hdi trc nghiém s& cho hai loai k&t qua: Mot
la cung cap cac tham s6 cla cau hoi trac nghiém,
haila phat hién cac cdu hoicd chat lvgng kém.

(6) Xtr ly cdc cau hoi chat lwgng kém: Hoac 13 stra
déi tu chinh, hodc 13 loai bd néu chat luvgng qua
kém khéng thé sira d6i dugc. Cac cau hoi duoc tu
chinh xong lai dwgc dwa vao kho lwu trir. Qua budc
nay mot ngan hang cau hdi bat dau hinh thanh.
Viéc t6 chirc trac nghiém th{r va chinh stra cac cau
hoi tric nghiém cé thé t6 chirc rat nhiéu [an, qua
moi [an mdt s& cau hdi trong ngan hang cau héi
duwoc chinh stra, hoan thién va ngan hang cau hdoi
duocbd sung.

(7) Khi d3 yén tdm vé sd lugng va chat luwgng cac
cau héi trong ngan hang cau hoi cé thé thiét ké cac
dé kiém tra cho cac ky thi chinh thirc. Ciu tric cla
mot dé kiém tra chinh thirc phadi dwoc thé hién
bang mdt ma tran kién thirc tuong ng.

Bang 1. Ma tran kién thirc ciia mot dé kiém tra cudi mén Cau tric dif liéu va Gidi thuat & Murc 1

. Mturc d6 nhan thirc
Ch:g:] O:;uc ra N3i dung mén hoc theo thang Bloom Téng
) R U AP AN
cLol iju’.ci‘ng 1. Téng quan thuat todn va ciu truc 5 3 1 1 10
dit liéu
CLO2, CLO3 | Chuong 2. Tim kiém va sdp xé&p 4 3 1 1 9
CLO4, CLO5 | Chuwong 3. Danh sach lién két 4 3 1 1 9
CLO4, CLO5 | Chuong 4. Ngan xép, hang doi 4 3 1 1 9
CLO4, CLO5 | Chuong 5. Cay nhj phan tim kiém 4 2 1 1 8
CLO4, CLO5 | Chuong 6. Bang bam 4 1 0 0 5
Téngsd cdu | 25 15 5 5 50
Tylé | 50% | 30% | 10% | 10% | 100%

Pinh nghia 2.3: M6 hinh cho ciu truc bai kiém tra
cddang:

(LI QRI QU’ QAP/ QAN)
Trong d6, L la mirc d6 kho cua bai kiém tra; Q,, Q,,
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Q,,, Q. latép hgp cac cdu hoitheo thang do Bloom
lan lwot v&i cdc mirc d6 Nho, Hiéu, Ap dung va
Phén tich.

Mirc d6 khé cha mot bai kiém tra cd thé duoc thiét
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k& dyra trén ty |18 cac cu hoi theo thang do Bloom,
murc d6 kho (p) cla cac cau hdi va mirc do phan
biét (d) cha cac cadu hdinhu Badng 2. D6 khé cha cau
hoi dwoc tinh todn theo ly thuyét khao thi c6 dién
va c6 thé duoc phan loai lan lvot theo cac mirc:
Cau hoi dé (difficult_level > 0.7), cau hdi cé do khé
vira phai (0.6 < difficult_level < 0.7), cau héi c6 d6

khé trung binh (0.4 < difficult_level < 0.6), cau hoi
tuwong d6i kho (0.3 < difficult_level < 0.4), cau héi
kha kho (difficult_level <0.3)[13,14]. D6 phan biét
clia cau hdi t&t nam trong khodng [0.2 - 1] va ciing
duoc tinh dya trén ly thuyét khdo thi c6 dién [13,
14]. Néu dicrimination_level < 0.2, thi cdu hdi kém,
can phailoaibo hodcstralaicho tét hon.

Bang 2. Mrc do khé cla bai kiém tra mon Cau tric dit liéu & Gidi thuat

Ty |é cac cau héi theo mirc d6 nhan thirc
Murc d6 khoé cha bai theo thang Bloom DO khé cau héi | DO phan biét
kiém tra Nhé | Higu | P | phan tich (p) (d)
dung
Mtec 1 (Dé) 50% 30% 10% 10% p=>0.7 0.2<d<1
Murc 2 (Trung Binh) 40% 30% 20% 10% 0.6<p<0.7 0.2<d<1
Mtrc 3 (Kha kho) 30% 40% 20% 10% 04<p<0.6 0.2<d<1
Muc 4 (Kho) 20% 30% 30% 20% |03<p<0.4 02<d<1
Murc 5 (R4t kho) 20% 20% 30% 30% |p<0.3 02<ds<1

3. BAITOAN KIEM TRA DANH GIA VA THIET KE CAC
THUATGIAI

Dwavao cacdinhnghia 2.1, 2.2, 2.3, hé théng hd trg
kiém tra danh gia kién thirc mén hoc Cau truc dir
liéu va Gidi thuat can phai giai quyét cic van dé sau:
(1) Tao dé kiém tra theo yéu cau: Hé théng cé thé tao
dé theo s6 lvgng cadu héi mong mudn, mirc d6 khd
cla bai kiém tra va chd dé quan tdm trong mén hoc;
(2) Dénh gid kién thirc cua sinh vién theo tirng bai
kiém tra: Dua vao két qua bai kiém tra ma sinh vién
da thyc hién, hé thdng cé thé duwa ra phan hoi két
qua va kha nang cla sinh vién & mdi chi dé hodc
theo chudn dauramdn hoc.

(3) Panh gia tién trinh hoc cda sinh vién: Dya vao
tat ca cac bai kiém tra ma sinh vién, ngudi hoc d3
thyc hién, hé théng cé thé dua ra nhan xét vé kién
thirc dat dwoc cta sinh vién, nguwdi hoc & mdi chd
dé hodc theo mbi chuan dau ra mén hoc qua céc
[an kiémtra &@ mirc do khd cu thé.

3.1.Baitoan tao dé theo yéu cau va thuit giai
Dinh nghia 3.1: Bai toan tao dé kiém tra theo yéu
cau duwocdinh nghia nhu sau:

(#question, test_level, topic, time) -> (L, Q,, Q,,
Q. Qi)

Trong d6, #question la s& lvgng cau hdi trong bai
kiém tra; test_level 13 mirc d6 khé clha bai kiém
tra, dwgc quy dinh trong Bang 2; topic la tap hop
cacchd détrongmodnhoccandanh gid (topic < T);
(L, Q., Q,, Q,, Q) |a cac thanh phan duwoc dinh
nghia & 2.3, vaduogcxacdinh dyatrénbd tham sé
(#question, test_level, topic); time la thoi gian
lam baikiémtra, tinh theo phut.

V@i t6 chire trithire (T, Q, R, CLO) duwgc dinh nghia &
2.1 va diéu kién cac tham s6 dé tao dé kiém tra
(#question, test_level, topic, time) nhu dinh nghia
3.1, thuat gidi tao dé kiém tra mén hoc Cau tric dir
liéuva Gidi thudt dwoc moé td nhu sau:

Giai thuat 3.1: Tao dé kiém tra m6n hoc Cau truc dit liéu va Giai thuit

Input: (#question, test level, topic, time)

Output: (L, Qg Qu, Qap, Qan)

Buwédc1l: T #question va test_level va dya vao Bang 2, xac dinh ty |1& va sé lwgng céc cau hoi (Qr, Qu,
Qur, Qan) can cé trong dé kiém tra.

Buwdc2: Chon ma tran kién thirc phu hgp véi hinh thirc, ndi dung kiém tra &@ murc test_level vi du
nhu & Bang 1

Budc3: Lan lwot chon cac cau hdi theo trinh tw ngau nhién Qr, Qu, Qar, Qan €6 trong ngan hang cau
héi Q, loc ra cdc ciu hdi theo ch( dé topic va thod man ma tran ki€n thirc can kiém tra &
muec test level twong ing.

Budc4: Trdn cac cdu hdi Qr Qu, Qar, Qan

Buwdc5: Tao baikiém tra cho ngudi dung vdi thoi gian time cho phép.
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3.2. Bai toan danh gia kién thirc sinh vién, nguoi
hoc qua tirng bai ki€m tra va thuat giai

Trong bai todn dénh gid nay, hé théng phai cung
cap mot s6 két qua thdng ké vé cac chi dé hoac
chuin dau ra mén hoc ma sinh vién, ngudi hoc da
thuwe hién & mot kiém tra bat ky. Bai kiém tra c6 thé
chra mot hodc nhiéu ch dé, chuan dau ra va cé
mirc do kho test_level. Dya trén mdi chi dé t,
chuan dau ra clo trong bai kiém tra, cing vdi cac
cau hédiveé thodcclo, hé thdng sé danh gia kha nang
cla sinh vién, ngudi hoc vé chd dé t hodc chuan
dau ra clo khi thyc hién bai kiém tra cd mirc d6 kho
test level.

Dinh nghta 3.2: Kién thirc dat dugc cta sinh vién,
ngudi hoc vé chi d@ t hodc chuin dau ra clo trong
moén hocduwocgoila P, vdixlathodcclo, duatheo
mot bai kiém tra bat ky dugc danh giad theo cdng
thircsau:

r,'( u;c ap;( an;C L.
p— X —_ —_— . < <
Px——rx><m+ . n+apx><p+a x><q,vof|0 myn, p,q<1(1)

Trong do, P, |a kién thirc dat dwoc cta sinh vién vé
chd dé t goi la P, hodc theo chuan d4u ra clo goi la
P_, trong mén Cau tric di¥ liéu va Giai thuat dya
theo bai kiém tra ma sinh vién d3 thyc hién; (m, n,
p, q) la ty 1& cac cau héi lan luot theo cadc mirc d6
nhan thirc cia thang Bloom ma bai bao s dung
nhuw Nh&, Hiéu, Ap dung, Phdn tich vé chi dé t hodc
chuan dau ra clo trong bai kiém tra. Ty |& nay dwoc
tinh dua sé cau héi theo ndi dung kiém tra dugc
phan bé & ma tran ki€n thirc, nhu & vidu Bang 1; r',
,u',ap’,an’ lanlugtlasd cdu hoiveé chd dé thodc
chuan daura clo ma sinh vién trd 1&i ddng trong bai
kiém tra twong &ng véi cac mirc nhan thirc Nhd,
Hiéu, Ap dung, Phén tich; r,u,ap,an,lanluotla
s6 cau hdi vé chu dé t hodc chudn dau ra clo trong
bai kiém tra twong &*ng vdi cdc mirc nhan thic
Nh&, Hiéu, Ap dung, Phén tich.

Kién thirc dat duoc clia sinh vién vé chi dé t trong bai
kiém tra dugc hé théng dé xuat danh gia nhu sau:
(1) P,<0.5: sinh vién con y&u vé chd dé t khilam bai
kiém tra mon hoc Cau trdc dit liéu va Giai thuat &
murc test_level.
(2) 0.5 <P,<0.75: sinh vién thé hién cé kién thirc
tot vé chi dé t khi 1am bai kiém tra mén hoc Cau
tracditliéu va Giaithuat @ mictest_level.
(3) P,>0.75: sinh vién thé hién cé kién thirc rat tot
vé chl dé t khi lam bai kiém tra mén hoc Cau trac
ditliéu va Gidithuat & mic test_level.
Kién thirc dat dwoc cla sinh vién theo chuan daura
clo dwoché théng dé xuat danh gid nhu sau:
(1) P, <0.5:sinh vién chua dat chuan dau ra clo khi
[am bai kiém tra mén hoc CAu truc di¥ liéu va Giai
thuat @ mirc do kho test_level.
(2) P, > 0.5: sinh vién thé hién cd kién thirc tét va
dat chuan dau ra clo khi |am bai kiém tra mén hoc
Cau truc dir liéu va Giai thuat @ mic d6 kho
test level.
Dinh nghia 3.3: Bai todn danh gid kién thirc mén
hoc cla sinh vién, ngwdi hoc qua tirng bai kiém tra
theo chd d& t hodc chudn dau ra clo dugc dinh
nghia nhuv sau:

(PROFILE, QUIZ)
Trong d6, PROFILE la théng tin cGa sinh vién, ngudi
hoc lam bai kiém tra trén hé théng; QUIZ 13 tap
hop cac cau hoditrong bai kiém tra; FEEDBACK |a két
qua va phan hdi ma hé théng khuyén nghi cho sinh
vién, ngudihocdwavao congthire (1).
V@ité chire trithire (T, Q, R, CLO) dugc dinh nghia &
2.1, m6 hinh ciu tric bai kiém tra nhu & dinh nghta
2.3, va cong thire (1), bai todn danh gia kién thirc
sinhvién, ngudihoc qua tirng bai kiém tratheo chl
d@ mon hoc hodc chuan dau ra mon hoc duoc mo
ta nhw & thuat giaisau:

Giai thuat 3.2: Danh gid kién thirc sinh vién qua tirng bai kiém tra theo chd d@ hodc chuan dau ramén hoc

Input: (PROFILE, QUIZ)
Output: P, theo cdng thirc (1) va phan héi vé kién thirc dat dwoc cda sinh vién, ngudi hoc vé
chd d@ t hodc chuan dAu ra clo trong bai kiém tra QUIZ.
Buwédrc 1: Xac dinh tip cac ch( dé topic, tap cac chuan dau ra clo, ndi dung kiém tra trong QUIZ.
Buwérc 2: V@i mdi cht dé t hodc chuan dau ra clo trong bai kiém tra QUIZ:
Budc 2.1: Xac dinh s6 cau hdi vé chi dé t hodc chuan dau ra clo trong bai kiém tra (ry, ux, apx,

any) twong ng véi cac mirc nhan thirc Nhd, Hiéu, Ap dung, Phdn tich dwoc phan bd
& ma tran kién thirc tao ra bai kiém tra QUIZ.
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Budc 2.2:
& ma tran kién thirc tao ra bai kiém tra QUIZ.

Budc 2.3:
dung, Phén tich.

Budc 2.4: Tinh P, theo cong thire (1) véi x 1an lugt 13 t va clo.

Budrc 2.5: Phan hoi vé kién thirc dat dugc cda sinh vién, ngwdi hoc vé chd dé t dya vao P:.
Pclo-

Buwéc 3: Téng hop cac phan hoi vé kién thirc dat dwoc cla sinh vién, ngudi hoc theo ch d@ hodc
chuan dau ra mén hoc.

Xac dinh céc ty 1& cac cau hdi (m, n, p, g) theo cdc mirc d6 nhan thirc Nhd, Hiéu, Ap
dung, Phén tich vé ch( d@ t hodc chuan d4u ra clo trong bai kiém tra dwoc phan b6

Xdac dinh sé cau hdi vé chl dé t hodc chudn dau ra clo ma sinh vién tra 1 dung trong
bai kiém tra (r’x, u’x, ap’x, an’y) twong &ng véi cdc mic nhan thirc Nhd, Hiéu, Ap

Phan hoi vé kién thirc dat dwoc cda sinh vién, ngudi hoc vé chudn dau ra clo dwa vao

3.3. Bai todn danh gid tién trinh hoc cta sinh vién,
nguwdihocqua cacbaikiémtra

Giad strrang vdichl deé thodcchuan dauraclotrong
mon hoc ma sinh vién, ngudi hoc da thyc hién
kiém tra nhiéu [an & mic dd khoé level. Trong bai
toan danh gid nay, hé théng can phai danh gia
duockiénthirc chasinh vién, nguwdihocvé chi dé t
hodc chuan dau ra clo qua tat ca cac bai kiém tra
ma ho d3 thuchién @ mircdé khé level.

Dinh nghta 3.4: Gia slr rang kién thirc dat dugc cla
sinh vién, ngudi hoc vé chd dé t hodc chudn daura
clotrongmén hoc & lankiémtrailaP(qg), vSixlat
hoac clo, trong d6 P (q,) dwgc tinh theo cdng thirc
(1)vaPr N,y tever = {P X_Ievel( q., P x_level( q.), .- P X_Ievel(qn)}l voi 1
<i<n, |atap hop cac [an kiém tra ma ho d3 thuc
hién vé chd dé t hodc chuan dau ra clo @ mirc do
khé level. Khi 6, ki€n thirc cda sinh vién, ngudi
hoc dat dugc vé ch dé t hodc chudn dauraclo qua
n lan kiém tra @ mic d6 khé level dwoc danh gid
theo congthlrcsau:

1
#(an_level) = ;Z?:l Px_level(qi) (2)

Dwa vao cong thirc (2), hé théng duwgc xay dung dé

xuat duaracac phan héivanhanxétnhu sau:

i) Khix [a ch( dé t, nhan xét vé kién thie dat duoc

cta sinh vién, ngudi hoc vé chi dé t qua n lan kiém

tra@ mircdo khd level.

* Néu p(Pn, ) <0.3,sinhvién kém vé chi dé t &
mon hoc;

= Néu 0.3 < p(Pn,,,) <0.5, sinh vién con yéu vé
chudétdmodnhoc;

* NEu0.5<p(Pn,,,.)<0.7,sinh vién cé kién thirc
trung binh vé chd dé t & mén hoc;

* NEu0.7 <p(Pn,,..) <0.9, sinhvién cé kién thirc
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totvé chu détdmén hoc;
= NéEu0.9<u(Pn, ), sinhvién cé kién thirc rat tot
vé chd détdmon hoc;
ii) Khi x 1a chudn d4au ra clo, nhan xét vé kién thirc
dat dugc cla sinh vién, ngudi hoc theo chuan dau
racloquanlankiémtra & mic do khé level.

* Néu p(Pn,, ..) < 0.5, sinh vién chua dat
duocchuandauraclodmoénhocvédimircdo
kholevel;

= Né&u p(Pn,, ) 2 0.5, sinh vién thé hién cé
ki€nthlctdtvadatchudndauraclociamodn
hocCautricdirliéuva Gidithuatvdi mdcdo
kholevel;

iii) Nhan xét vé tién trinh hoc cha cla sinh vién,

nguwdi hoc vé chi dé t hodc chuan daura clo quan

[an kiém tra @ mrc d6 kho level.

= Néu Pxilevel(ql) = Pxilevel(qz) = = Pxilevel(qn)l ti€n trinh
hoc ctasinh vién khéng cé sy thay d6i;

= Néu Pxilevel(ql) < Pxileve!(qz) <= Pxilevel(qn)I tiéntrinh
hocclasinhvién cé sy tién bo;

* NEUP, ,..(q)2P, ;)2 .. 2P, ..(q,), ti€Ntrinh
hoc cla sinh vién dang co sy sa sut, sinh vién
canxem lai kién thirc va thyc hanh nhiéu hon;

= Cac truong hop con lai, néu Pn,_,,,, cb vai diém
cuc tri khac véi sy dong diéu cta P, ,..(q,) va
P, ...(d,), ti€n trinh hoc cda sinh vién chua cd sy
ondinh:

o NéuP,..(q,) <P, ..lq,), macdlsinh vién co
sy tién bd & bai kiém tra gan nhat nhung tién
trinh hoc ctasinhvién chwa én dinh;

o NéuP_..(q,) > P,..lq,) tién trinh hoc cla
sinh vién dang cé sy sa sut & an kiém tra gan
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nhat, sinh vién can xem lai ki€n thirc va thuc
hanh nhiéu hon.
Pinh nghia 3.5: Bai todn danh gid kién thic cla
sinh vién, nguwdi hoc vé chi dé TOPIC hodc chuan
daura LO qua cdc bai kiém tra & mirc LEVEL va tién
trinh hoc clia sinh vién, ngudi hoc duoc dinh nghia
nhu sau:
(PROFILE, QUIZN, TOPIC, LO, LEVEL) -> FEEDBACK

Trong d6, PROFILE |la théng tin cha sinh vién, nguoi
hoc trén hé théng; QUIZN 1a tap hop céc bai kiém
tra ma sinh vién, nguwdi hoc da thyc hién; TOPIC la
tap hop cac chd d& ma sinh vién, ngudi hoc da

kiém tra; LO 1a tAp hop cac chudn dau ra mén hoc
ma sinh vién, ngudi hoc d3 kiém tra; LEVEL 1a tap
hop cdc mirc d6 kho cha bai kiém tra ma sinh vién,
ngudi hoc d3 thuc hién; FEEDBACK |a két qua va
nhan xét ma hé théng khuyén nghi cho sinh vién,
nguwoi hocdyavao congthirc (2).

V@ité chire trithire (T, Q, R, CLO) duwgc dinh nghia &
2.1, m6 hinh ciu tric bai kiém tra nhu & dinh nghta
2.3, va cac coéng thire (1) (2), thuat gidi dwoc thiét
k& dé hé théng danh gia kién thirc mén hoc cua
sinh vién, ngudi hoc theo chl dé hodc chuin dau
ra qua cac baikiémtranhusau:

Giai thuat 3.3: Danh gid tién trinh hoc cla sinh vién qua cac bai kiém tra theo chi dé@ hodc chuan daura

Input: (PROFILE, QUIZN, TOPIC, LO, LEVEL)

Output: | - (Pny_rever) theo cong thirc (2) va nhan xét vé kién thirc dat dwoc cda sinh vién, ngudi hoc
vé ch( dé t € TOPIC va chuin dau ra clo € LO & mirc d6 bai kiém tra level € LEVEL;

- Nhan xét vé quad trinh hoc cua sinh vién, ngudi hoc vé ch( dé t € TOPIC va theo chuan dau
ra clo € LO & mirc do bai kiém tra level € LEVEL.

Budrc 1: | - V&i mdi chl dé t € TOPIC & mirc d6 bai kiém tra level € LEVEL, loc cac bai kiém tra QUIZT
tir tdp QUIZN ma sinh vién, nguwdi hoc da thye hién va tinh s6 1an thuc hién bai kiém tra n¢
=|QUIZT|;

- V&i mdi chuan dau ra clo € LO & mirc do bai kiém tra level € LEVEL, loc cac bai kiém tra
QUIZLO tir tap QUIZN ma sinh vién, ngudi hoc da thuc hién va tinh s6 [an thuc hién bai
ki€m tra nao = |QUIZLO).

Buéc 2: | - Vi mdi g € QUIZT, tinh Pt revel(qi) theo cdng thire (1);

- V&i mbi g € QUIZLO, tinh P _level(qi) theo cong thire (1).

Budc3: | - Tinh u(Pny 1epe;) theo cong thire (2);

- Tinh (Pngp jever) theo cong thirc (2).

Bwdc 4: | - Nhan xét vé kién thirc dat dugc cla sinh vién, ngudi hoc vé cha dé t qua n: [an kiém tra &
murc d6 kho level dwa vao u(Pny jeper);

- Nhan xét vé kién thirc dat dugc cda sinh vién, ngudi hoc theo chuan d4u ra clo qua neo lan
kiém tra & mirc d6 kho level dura vao u(Pngy, jever)-

Budc 5: | - Nhan xét vé quad trinh hoc cla cla sinh vién, ngudi hoc vé chd dé t qua n; lan kiém tra &
murc d6 kho level dua vao {Ps jevel(q1), Pt level(q2), ... Pt level(Gn)};

- Nhan xét vé qua trinh hoc cla cla sinh vién, ngudi hoc theo chudn dau ra clo qua neo lan
kiém tra &@ mirc d6 kho level dua vao {Peio_level(G1), Pcio_level(q2), ... Pcio_tevel(@n)};
- V& d6 thi mé ta tién trinh hoc cla sinh vién, ngudi hoc.

4. CAI BAT VA THU NGHIEM

Duwa trén mo hinh kién thirc cho mdn hoc Cau tric
dit liéu va Giai thuat trong phan 2 va mé hinh cac
bai todn trong phan 3, nhdm nghién ctru d3 trién
khaiva cai dat mot eng dung kiém tra danh gid kién
thirc modn hoc Cau truc dir liéu va Giai thuat cho
sinh vién nganh Cong nghé thong tin tai Trwdng Dai
hoc Quéc té€ Hong Bang. Trong phan nay, nhdm
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trinh bay ki€n trdc va co sé tri thirc cha hé théng,
clingnhuw danh gid hé théng da duocxay dung.

4.1.Kiéntricva cé sé trithirc chia hé théng

Ki€n tric ctia hé thdng ddnh gid kié€n thirc cho Cau
trac dit liéu va Giai thuat dugc hién thi nhu trong
Hinh 1. Hé théng cd hai loai ngudi dung: sinh vién
vaky sutrithdrc. Sinh vién sé sir dung chuong trinh
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dé hod tro viéc hoc clia ho bang cach lam bai kiém
travatheo dditi€éntrinh hoctap cha minh. Ky su tri
thire ¢6 thé quan ly co sé kién thirc clia hé théng
thong qua giao dién nguwoi dung. Mo6-dun (1) sé
phan loai yéu cau tr ngudi dung va phan phdi yéu
cau dé vao cdc mo-dun (3), (4), (5) mét cach thich
hop. M6-dun (3) ¢é cac chirc ndng dé quan ly kién
th&rc nhu chén, cap nhat, xéa. M6-dun (4) sé danh
gid kién thirc vé cau tric dir liéu va thuat toan
théng qua qud trinh kiém tra. M6-dun (5) chiu
tradch nhiém tao ra mot bai kiém tra theo cac yéu
cau cu thé. Co s& kién thirc lvu trir mién kién thire
vé ciu truc dit liéu va thuat todn trong co sé& dir
lieusqQL.

Cac chd dé cdia mon hoc Cau truc dit liéu & Gidi
thuat duocthuthép tirsach gido khoava baigiang
st dung trong mdn hoc Cau triuc dit liéu & Gidi
thuat nganh Cong nghé thong tin tai Trwong Dai
hoc Qudc té Hong Bang [15, 16]. Mot s chl dé d3
duoc trinh bay trong Badng 3. Nhiéu cau hadi ciling
duoc thu thap va xay dung tir [15, 16]. Nhitng cau
héi nay dwoc chia thanh cac chl dé va xac dinh d6
khé bdi moét sé gidng vién Cong nghé thong tin tai
Dai hoc Qudc té€ Hong Bang. Hién tai, kho ciu héi
cUa hé théng ma nhém xay dwng cé khoang 345
cau. S6 lvgng cau hditrong 6 chuong ciamén hoc
Cautrucdirliduva Gidithudt ma nhdmthuthapva
xdy dyng duoctrinh bay trong Bang 3.

Hinh 1. Kién tric cha hé théng kiém tra danh gia

Bang 3. S6 luvgng cac cdu hoi trong 6 chwong ciia mon hoc Cdu tric dit liéu va Giai thuét

v . S6 lwong céc cau héi
NoOi dung moén hoc .
i Céu tric di¥ lidu & Giai thuat theo thang do Bloom | Téng
) ) R U AP | AN

1 | Chuwong 1: Téng quan CAu truc dit liéu va Giai thuat 47 17 12 | 12 86

2 | Chuong 2: Tim kiém va Sap Xép 20 24 16 | 11 71

3 | Chuong 3: Danh sach lién két 21 16 6 6 49

4 | Chuong 4: Ngan xép, Hang doi 15 8 10 11 44

5 | Chuong 5: Cay 12 9 15 15 51

6 | Chuwong 6: Bang bam 10 12 12 8 52
Toéng 125 86 71 63 345

4.2.Cai datvathlr nghiém chwongtrinh

Hé th6éng danh gia kién thirc dwoc dé xuat cé thé
tao ra mot bai kiém tra theo cac yéu cau cu thé. Bai
kiém tra nay dap &ng yéu cau cla sinh vién vé ndi
dung, ch dé va mic dd khd. Bén canh do, né cé
thé danh gid mdc do kién thirc cta sinh vién trén
tirng chu dé. Tir nhirng két qua nay, sinh vién s& c6
k& hoach ty hoc dé cai thién cic ch( dé con yéu.
Chuong trinh dwoc cai dat bang ma ngudn C# va
framework ASP.NET MVC, co s& tri thirc duwgc md
hinh héa va lvu trir dudi dang mét co sé dir liéu
quan hé bang cdng cu Microsoft SQL Server. Ung
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dung duoc viét thanh mot ¢ng dung web (web
application), cho phép nguoi sir dung la sinh vién,
hoc sinh va giang vién cé thé thao tac véi hé théng
gua moi truong Internet. Sau khi hoan thanh mot
bai kiém tra, hé théng sé phan tich cac cau hdi cia
bai kiém tra nay theo cdc ch( d@ va hién thi két qua
chan dodn kha nang cla sinh vién vé tirng chd dé.
Nhu dugc hién thi trong Hinh 2, hé thdng hién thj
danh gid chasinh vién vé 6 cht dé cha khda hoc Cau
tric Dt liéu va Gidi thuat. Sau khi hoan thanh nhiéu
bai kiém tra, hé thdng sé dua ra biéu d9, thdng s6
téng thé va khuyén nghicho sinhvién nhu & Hinh 3.
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4.3.So sanh va danh gia hé thong dé xuat

Bang 4 dudi day cho thay sy so sanh gilta hé théng
kiém tra, ddnh gid ma nhém thyc hién va cac hé
thdng hd tro kiém tra trac nghiém khéc. Cac tiéu

Hinh 2. Giao dién két qua
sau khi thuc hién bai kiém tra

Bang 4. So sanh va danh gia hé théng dé xuat

cla sinh vién

Hinh 3. Giao dién xem tién trinh hoc

chi so sanh dwoc dya trén chirc ndng tao bai kiém
tra, danh gid sinh vién dua trén két qua kiém trava
mién tri thirc ma céc hé théng hd tro kiém tra,
danh gia.

STT Ung dunf,r, Kha nang tao dé kiém tra Kha ndng dwa ra danh gia M'er,' tri
Chwong trinh thirc
- Hé théng cé thé tao Hé théng cé thé danh gia
ngau nhién mot bai murc do kién thirc cha ngudi
Hé thong ho tro ki€ém tra véi cac tham hoc trén tirng ch( dé thong
théng minh cho s& chang han nhu: thoi qua mot bai kiém tra.

1 viéc danh gia kién gian, s luvgng cau hoi, Hé théng c6 thé theo ddi qud | Todn
thirc trong todn murc do kho. trinh hoc cta nguwoi dung THPT
hoc trung hoc phd | - Hé théng khéng thé théng qua cac bai kiém tra
théng [7] tao mot bai kiém tra cla ho va chan doan ndi

v@i cac ndi dung va chu dung ma ho can cai thién
dé duoc chon. thong qua két qua.
- Cac chirc nang khong Hé théng chi danh gid dua

5 International dugc cdng khai cho trén diém sé Tiéng
English Test [9] nguoi dung cla héthdng. | - Hé thong khong dua ra phan | Anh

tich cach dé tinh diém
Hé théng cé thé danh gia
murc do kién thirc cha ngudi
hoc trén tirng ch( dé thong
- Céac chirc ndng khoéng qua mot bai kiém tra. Toén Tiéu
3 VioEdu [10] duo‘\c'cé‘ng kh,ai cPAwo ) Hf?:' théng cc? thé tP\\go ‘dﬁi qud | hoc, \
nguoi dung cla hé théng| trinh hoc cia nguoi dung THCS, va
thong qua cac bai kiém tra THPT
cla ho va chan dodn ndi
dung ma ho can cai thién
théng qua két qua
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Ung dung, .. . .. L, Mién tri
STT g du g Kha nang tao dé kiém tra Kha nang dwa ra danh gia ,
Chuwong trinh thirc
- Hé thong cé céc bai
kiém tra san cé do cac . N
.5 A g Hé thong chi danh gia dwa
giang vién co kinh g .
. o trén diém so. Toan
4 HocMai [11] nghiém tao ra. . . n
Hé théne khane cho Hé thong khong dua ra phan | THPT
F [ong knong tich cach dé tinh diém.
phép ngudi dung tao
dé theo yéu cau
- Cdc gidng vién c6 thé
tao mot bai kiém tra ,
| ’ s A Cho phép
nhung ho phai nhap thue hian
hodc tao cau héi th Hé théng chi danh gid dua kiém trz;l
) céng cho tirng bai kiém trén diém so. -
5 Elearning [12] - .. . . trén
tra cu thé. Hé thong khong dua ra phan nhizu
- Hé théng khéng thé tich cach dé tinh diém -
Ay xR mien tri
tao mot bai kiém tra ,
e A . L thirc
v&i cdc nbi dung va chu
dé duoc chon.
- Hé thdng c6 thé tao ra Hé théng c6 thé danh gia
mot bai kiém tra ngau kién thirc cia ngudi hoc vé
nhién vdi cac tham s6 mdi chi dé hodc chuan dau
nhu: s6 lvong cau hdi, ra cia mén hoc thdéng qua
do khé cua bai kiém mot bai kiém tra. Cau trac
6 | Hé théng dé xuat tra, ch( d@, va thoi gian.| - Hé théng co thé danh gia dir liéu va
- Hé théng cho phép tao tién trinh hoc ca sinh vién, | Gidi thuat
mot bai kiém tra véi ngudi hoc theo chi dé, hoic
céc ndi dung va ch( dé chuan d3u ra qua toan bd
duwoc chon. cac bai kiém tra.

4.4.Banluankétqua

Két qua thi&r nghiém budc dau cho thay hé théng
dé xuat c6 kha ndng tao dé kiém tra phu hop véi
chuin d3u ra cha mén hoc, déng thoi st dung
hiéu qua ngan hang cau hoi theo tirng chd dé va
murc dd nhan thirc. Hé théng c6 thé danh gid ndng
Iwe ngudi hoc théng qua viéc thdng ké s6 cau trd
|&i ding theo chudn dau ra mén hoc va cha dé
kién thirc. Dua trén kién tric hé théng trinh bay
tai Muc 4.1, md hinh dugc thiét ké gbm cac thanh
phan ré rang: giao dién nguwdi dung, mé-dun sinh
dé, mo-dun danh gid va co sd trithirc. Mdiyéu cau
tlr nguoi dung duwoc phan loai va xt ly théng qua
hé théng suy ludn, nham dam bao su phu hop
gitta ndi dung kiém tra va chuin dau ra cia mén
hoc. Ung dung d3 duwoc trién khai th&r nghiém
(Muc 4.2), véi giao dién than thién, dé thao tac va
ho tro sinh dé kiém tra theo nhiéu tiéu chi nhu:
Cha dé, mirc d6 kho, thoi gian lam baiva sé lwong
cau hoi. Piéu nay cho thay hé théng cé tinh thyc
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tién va tiém nang trién khai trong méi trwong dao
tao dai hoc. K&t qua so sanh vdi cdc nén tang hién
cé nhu trong Muc 4.3 cho th3y hé théng dé xuat
noi bat & khd nang danh gid tién trinh hoc tap tv
dong theo tirng bai kiém tra, dong thoi téng hop
dénh gia duoc nang luc cla sinh vién qua cac bai
kiém tra, d3c biét |3 d8i vdi hoc phan C4u tric di
liéu va Gidi thuat. Ngoaira, chirc nang phan hoi ca
nhan hda dua trén théng ké dinh tinh va dinh
lwong gitp sinhvién nhan biét cdc ndi dung can cai
thién, ddng thoi ho tro giang vién xay dung chién
Ilwgc diéu chinh phu hgp. Sy lién két gitta md hinh
ly thuyét va phan cai dit thyc nghiém duwoc thé
hién rd thong qua viéc anh xa truc tiép cac trwong
di*r liéu (question_content, bloom_level,
discrimination_level, ...) vao quy trinh sinh dé va
dénh gia. Cac thudc tinh nay duoc st dung lam
diéu kién loc khi lwa chon cau hdi, gép phan dam
bao tinh khach quan va tuong thich véi ndng luc
cla ngudi hoc. Hé théng cling lwu lai két qua lam
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bai cla sinh vién theo tirng bai kiém tra, tir d6
phan tich tién trinh hoc tap va dua ra cac khuyén
nghicaithién phuhop.

5. KET LUAN

Bai bdo nay trinh bay thiét ké va ky thuat xay dung
mot ing dung ho tro kiém tra, danh gia kién thirc
trong mén hoc Cau truc dit liéu va Giai thuat. Hé
thdng dé xuat cho phép tao dé kiém tra trac
nghiém khach quan theo chudn dau rava dé cvong
moén hoc Ciu trdc dir liéu va Gidi thuat trong
chuong trinh dao tao nganh Céng nghé thong tin
tai Trudng Dai hoc Quéc té Hong Bang. Hé théng
danh gid ki€n thirc cda sinh vién dya trén ly thuyét
khao thi cd dién. Tuy nhién, can cé nhirng nghién
cru sdu hon dé ddnh gia tdc dong cda hé thdng déi
v@iqua trinh hoctap chiasinh vién.

Trong tuwong lai, ngadn hang cau hoi cia mon hoc
can duoc ra soat va mé rong. Nhdm nghién clru dy

kién tich hop ly thuyét khao thi hién dai (Item
Response Theory - IRT) [13] nham danh gid khach
quan hon vé d6 kho cta cau hoi va nang luc cla
sinh vién. Ngoai ra, hé thdng can dugc md rong va
cai tién vdi cac chirc ndng sau: (i) quan tri, thong ké
va bao cdo; (ii) loai b, cai tién cau hdi trac nghiém
va dap an; (iii) téng quat héa m3 ngudn dé ho tro
kiém tra, danh gid nhidu mén hoc trong chuong
trinh dao tao Cong nghé thong tin bac dai hoc; (iv)
nghién clru va phat trién cac hinh thirc kiém tra
ddanh gia khac ngoai trac nghiém khach quan, bao
gdm cau hdi dién s6, dién cum tir, cau tra 16 ngan
dang s6, cau tra |&i ngan dang cum tir, cAu ghép doi
va baitaplaptrinh.

LO1CAMON
Nghién clru nay dugc Truong Pai hoc Quéc té
Hong Bang cap kinh phithuc hién dudima sé dé tai
GVTC18.02.
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Developing an Application for Knowledge Assessment
in the Data Structures and Algorithms Course

Hoang Ngoc Long, Do Van Nhon

ABSTRACT

The Data Structures and Algorithms course serves as a fundamental component of the Information
Technology curriculum, enabling students to understand and apply algorithms to real-world problems.
However, teaching and learning this subject present several challenges, as students often struggle to grasp
and implement concepts, algorithms, and data structures effectively. Additionally, assessing students’
knowledge and academic performance requires accuracy and objectivity. In response to these challenges,
this paper proposes the design and implementation of a system that supports knowledge assessment to
enhance both learning and teaching effectiveness. This system not only helps students reinforce their
understanding but also assists instructors in monitoring learning progress and providing timely feedback,
ultimately improving the quality of Information Technology education.

Keywords: assessment system, data structures and algorithms, E-learning, intelligent tutoring system,
knowledge representation
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