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Toém tat - Hiéu qua qua trinh hoc tap phu thudc khach quan vao qua
trinh danh gia nang lwc ngudi hoc va trac nghiém trén may tinh la
mét trong nhitng phuong phap danh gia dwoc siv dung phd bién hién
nay. M6t trong nhitng phwong phap trdc nghiém cho phép dua ra
két qua danh giachinh xac, hiéu qua va khach quan la mé hinh trac
nghiém thich nghi. Cac hé théng trac nghiém thich nghi trén may tinh
hién nay dwoc xay dwng dwra trén co s& cac thuat toan trac nghiém
thich nghi khac nhau va phd bién hon 1a thuat toan trc nghiém thich
nghi dwa trén ly thuyét dap (rng cau hdi (Iltem Response Theory -
IRT). V&i gidi phap nay tbn tai ba md hinh toan hoc trong ly thuyét
dap (rng cau hdi va viéc ap dung mé hinh 3 tham s6 Birnbaum (3PM):
dd khé, d6 phan biét va d6 dw doan dé xay dung hé théng trac
nghiém thich nghi Ia linh hoat nhét vi né cho phép danh gia nang luc
ngudi hoc tét hon véi lwgng thong tin tdi da.

Tir khoa - trdc nghiém thich nghi; Ly thuyét dap tng cau hoi; Thuat
toan trac nghiém thich nghi; Hé thong trac nghiém thich nghi; M6
hinh 3 tham s6 BirnBaum.

1. Pit van dé

Hién nay, tric nghiém la mot trong nhitng phwong phap
danh gia kién thirc ngudi hoc dang duge st dung rong rai
va mang lai hiéu qua tbt, dic biét 1a cac hé thdng tric
nghiém trén may tinh. Trudc day, cac hé théng tric nghi¢m
chua yéu dugc xay dung trén co sé 1y thuyét tric nghiém cb
dién (Classical Test Theory - CTT).

Ly thuyét tric nghiém cb diénla mot trong nhiing 1y
thuyét quan trong lién quan dén khoa hoc do ludng danh gia
duoc xay dung dua trén khoa hoc xac sudt va théng ké [1].
Ly thuyét nay duoc ing dung trong viéc phén tich cau hoi
trac nghiém nham lam tang chét lugng cta ching, loai bo,
stra chita va tuyén chon cau hoi theo yéu cau. Tuy nhién, viéc
{mg dung 1y thuyét tric nghiém c6 dién vao cac hé thong tric
nghiém khong danh gia dugc mirc d6 nang lyc thi sinh mot
céch chinh xéac. Tét ca cac thi sinh déu phai tra 16i mot sb
Iwgng cau hoi nhu nhau va cac cau hoi dugc lya chon ngﬁu
nhién tir ngén hang cau hoi. Diéu nay s& khién thi sinh s&
khong thé nhan duoc cau hoi phi hop véi mirc do nang luc
hién tai cia minh va dan dén viéc danh gia khong chinh xéc.

Nham khic phyuc nhugc diém ctia Ly thuyét tric nghiém
b dién thi Trac nghiém thich nghi duoc phat trién. Trac
nghiém thich nghi [2] 12 qua trinh tric nghiém ma trong d6
tap hop cau hoi dugc dua ra dé danh gia phu thudc vao kha
nang cua thi sinh. Véi viée str dung tric nghiém thich nghi
thi thur tu, $6 lugng, ndi dung va do kho cau hoi dua ra cho
mdi thi sinh 13 khac nhau, cho phép thi sinh c6 thé nhan
duoc cau héi phu hop voi mirc d§ nang luc hién tai cua
minh nhét, gitup cho két qua danh gi4 mic d6 ning luc thi
sinh dugc chinh xac va khach quan hon.

Abstract - The efficiency of a learning process depends objectively
on the process of evaluating learners’ capability, and computerized
testing system is one of popular methods nowadays. The most
popular one is adaptive testing which can evaluate learner
knowledge accurately and objectively. Nowadays, computerized
adaptive testing is based on different adaptive algorithms, and the
most popular one is Item Response Theory. With this solution,
there are three mathematical models in the ltem Response Theory
and the application of three parameter model Birnbaum with levels
of difficulty, discrimination and prediction to build the adaptive
testing system is most flexible because it gives a better way to
evaluate learners with maximum information.

Key words - adaptive testing; Item Response Theory; Algorithm of
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Hién nay, cac hé thong tric nghiém thich nghi trén may
tinh dugc xay dung dua trén céc thuat toan tric nghiém
thich nghi khac nhau. Mét trong nhitng mé hinh dugc su
dung pho bién nhat hién nay 1a mé hinh tric nghiém thich
nghi trén co s& 1y thuyét dap tmg ciu hoi (Item Response
Theory — IRT) [3].

Ly thuyét dap tmg cau hoicho phép danh gia méi twong
quan giita mirc d ning lyc thi sinh voi tap hgptham s6 cau
hoi thong qua ham thong tin cdu héi. Do d6 sb lugng, thir tur
va mirc d9 cau hoi danh gia ddi voi mdi thi sinh 1a khac nhau.

Tir [1] va[3] ¢6 thé thay ring ly thuyét tric nghiém cb
dién tiép can viéc danh gia thi sinh & cap do tap hop cac
cau hoi trong mot dé thi trac nghiém, con 1y thuyét dap tng
cau hoi lai tiép can ¢ cdp d¢ timg cu hoi duoc dua ra.Uu
diém cua tric nghiém thich nghi so véi 1y thuyét tric
nghiém c6 dién 12 mdi thi sinh s& tra 151 mot bo cau hoi
riéng biét, khac nhau vé noi dung, 6 kho va s6 luvong cau
hoi; va mdi thi sinh s& dugc danh gia riéng biét (dya vao
mirc d0 nang lyc cua thi sinh).

Trong bai bao nay, nhom tac gia dé xuat sir dung md
hinh 3 tham s6 Birnbaum [4] dé x4y dung hé thong tric
nghiém thich nghi danh gia nang luc thi sinh trén may tinh.

2. Xay dung mé hinh tric nghiém thich nghi dua trén
mé hinh 3 tham sé Birnbaum

Ly thuyét dap tmg cau hoi dua trén phén tich cAu tric tiém
4n (LSA). V& ban chat, Iy thuyét dap tmg cau héi dugc xay
dung dya trén md hinh toan hoc [5] sit dung cac md hinh
logistic, m6 ta su phu thudc giira xac suét tra 1o dung cau hoi
tric nghiém dua ra voi mirc d§ nang lyc hién tai cta thi sinh.
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Tdn tai 3 mé hinh toan hoc trong 1y thuyét dap tmg cau
hoéi [5]: md hinh 1 tham s§ (IPM), md hinh 2 tham sb
(2PM) va mé hinh 3 tham sé Birnbaum (3PM). Cac md
hinh trén chi khac nhau vé sb lwong tham sé ciia cdu hoi.

Mb hinh 1 tham s6 [6] chi dé cap dén sy phu thudc gitra
X4c suat tra 101 dung cau hoi ciia thi sinh va do khé cau hoi
b, mo hinh 2 tham s6 [4] thi xac suét tra 161 dung cau hoi phu
thudc vao d6 kho b va do phéan biét a. R6 rang trong truong
hop cau hoi tric nghiém nhi phén thi thi sinh ¢6 thé du doan
dé tra 101 cau hoi, vi vy mé hinh 3 tham sb ra doi dé khic
phuc nhugc dlem trén [4]. Dé danh gia chinh xac hon sy phu
thudc cua xac suat trd 101 ding céu hoi vao tap hop tham so
ctia cau hoi thi cin bd sung tham s6 d0 dy doan c.

Nhu vay m6 hinh tréc nghiém thich nghi dugc xay dung
dura trén mo hinh 3 tham s6 Birnbaum sé linh hoat va chinh
xac hon cac md hinh khac.

Theo mé hinh 3 tham s8 ctia Birnbaum thi x4c suét tra i
diing cau hai i cua thi sinh j ¢6 nang luc 6; dugc tinh nhu sau:

1
a,b,c)=c+1—-c¢c)——F—— 1
p(a; by, ¢;) i+ ( i) oo 17a(0,b) (1

Trong d6:
pas, by, ¢i) 13 x4c sudt tra 161 dung cau hdi thir i cua thi sinh j;
aj, by, cila tap hop cac tham s6 cua cau hoi i: do phéan
biét, 3o kho va d6 du doan cua cau hoi i;
0; 1a mutrc do nang luc hién tai cua thi sinh j.

p (u=1)
12
1
0.8
0.6
04
0.2

0
-4 2 0 2 4

Hinh 1. D6 thi mé ta sw phu thugc ham xdc sudt tra loi dung
cdu hoi (a=1, b=0, c= 0.25) cia nguoi hoc co nang luc 6
Véi cac tham sb aj, by, ¢; da biét cua cau hoi i c6 thé xay

dyng db thi phu thudc gitra ham xéac suét tra 16i dung ciu
hoéi véi nang luc cia thi sinh (Hinh 1).

Tiém can dudi clia him xéc sudt tra 161 dang cau héitién
vé gid tri d6 du doan c ctia cau hoi, cd nghia la néu nhu nguodi
hoc khong biét tra 101 cau hoi thi x4c sudt lya chon dap an
dang cho cau hoi (xac suit tra 161 dung cau héi) bang c.

Tham s6 b cua cau hoi xac dinh diém uén cua do thi ma
khong 1am thay d6i duong cong cua nd. Tham sé ndy xac
dinh d¢ khoé cua cau héi, véi gia tri b cang 16n thi xac sult
tra 101 dung cau hdi cua thi sinh cang gidm va nguoc lai, gia
tri b cang nho thi xac suét tra 161 dung cau hoi d6 cang 16n.

Tham s6 d6 phan biét a cua cdu hoi xac dinh goc
nghiéng ctia duong cong ham xac suét tra 10i dang cau hoi
tai diém udn (b = 0). N6 cho thay kha ningcau hoi cé thé
phén biét duoc cac thi sinh ¢6 cac muc d§ nang lyc khac
nhau, hay c6 thé noi dd phan biét cau héi la dai luong anh

huéng dén xac sudt tra 161 dung cau hoi giira cac thi sinh
c6 muc dg nang lyc khac nhau.

Trong cac md hinh tric nghiém thich nghi tmg dung
IRT hién nay phan 16n déu dya trén mo hinh 2 tham 50 (do
khé va d¢ phan biét) vi sir dung cac loai cau hoi trac nghiém
khac nhau. Tuy nhién dé ting thém tinh chinh xac cua qua
trinh dénh gia, nhom tac gia dé xudt sir dung loai cau hoi
tréc nghi¢m khach quan nhiéu Iyra chon. Vi cau hoi tréc
nghi€ém khach quan nhiéu lya chon, mdi cau hoéi tric
nghiém s& duoc bd thém tham sb ¢ 1a do du doan cau tra
10i cua céu hoi. Ap dung mé hinh tric nghiém thich nghi
duatrénly thuyét dapingcauhoéivéi mo hinh 3 tham sb
Birnbaumvéi cau hoi trac nghiém khich quan nhiéu lya
chon duocthuchiéntheo cac bude nhu sau:

— Bue I: Thiét lap mtrc 6 nang lyc ban dAu cho thi sinh;

— Buée 2: Lap lai tir bue 3 dén bude 5 cho dén khi gip

diéu kién dimg;

— Budc 3: Banh gia tap hop cau hoi chua dua ra cho thi

sinh va tinh toan ham théng tin cua cac cau hoi do dua

trén murc d9 nang lyc hién tai cda thi sinh;

— Buéc 4: Lya chon va dua ra cau hoi phit hop nhét voi

murc d nang lyc hién tai cla thi sinh;

— Buée 5: Panh gia lai ning luc thi sinh trén co so két

qua tra 161 cau hoi dua ra.

Mirc d6 nang lyc ban dau cua mdi thi sinh 1a khong xac
dinh, va thuong duoc léy gia tri trung binh béng 0.

Lua chon céu héi phu hop v6i mirc d6 nang luc hién tai
ctia thi sinh 1 rat quan trong. Néu c4u hoi dua ra 1a qua kho
hay quéa dé& dbi voi thi sinh thi s& mang lai it thong tin vé
mirc d6 nang luc thi sinh. Bé danh gia dugc chinh xac mirc
d6 nang Iyc thi sinh can thiét phai dua ra cau hoi v6i bd
tham so mang lai thong tin tdi da trong viéc danh gid mirc
d6 nang luc thi sinh.

Theo Birnbaum, mdi ciu hoi tric nghiém cung cap mot
luong thong tin ndo d6 vé muc do niang luc cua thi sinh.
Birnbaum dé xuat ham théng tin I}(0) ctia cAu héi i duoc tinh
toan phu thudc vao nang luc 6 ctia thi sinh theo cong thire sau:

(Pi'(uk=1|9,ai,bi,0i))z

1;(0) = 2
((0) pi(ug=1|6,a;,by,c)(1-pi(ux=116,a;b;.c)) 2)
Trong do:

— pi(uk = 1[0, aj, b;, ¢;) 1a xac suét tra 10 dang céau hoi

1 véi tap hop tham so: a;, b;, ci;

— pi(uk = 16, a;, b;, ¢;) 1a dao ham bac nhit cua xac

sudt tra 101 dtng cau hoi i theo mirc d§ nang lyuc.

Nhu vay, trong budc thur nhét, gia tri ham thong tin I;(0)
duoc tinh cho tap hop cac cau hdi chua dua ra cho thi sinh.
Phuong phap phé bién nhét trong viéc lya chon cau hoi tiép
theo phu hgp véi murc 6 nang luc hién tai cua thi sinh la
sir dung ham thong tin 16n nhét.

Sau khi tra 16 mdi cu hoi thi van dé dat ra la lam sao
danh gia lai mic d6 nang luc cua thi sinh vi gia tri muc d
nang luc méi nay s€ duge st dung dé Iva chon cau hoi tiép
theo phu hgp v6i thi sinh. Sir dung phuong phap Maximum
likelihood [7] dé danh gia mirc d6 ning lyc cua thi sinh sau
moi cau tra 1, tic 1a tim mot gid tri mic do ning lyc ma
ham sau déy 1a tdi da:
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flug,ug, oy iy, 0) = pi(u; = 1,0)",
pi(w = 0,0) . pi(u, = 1,60)".
pi(u, = 0,6)' 72 .p;(u,, = 1,6)"n.
pi(u, =0,0)17% > max

Hay no6i cach khac:

n
flug, uy, o uy, 0) = ﬂpi(uk,e) - max (3)
k=1

Trong d6:

U, W, ..., Uy 12 tAp hop cdu tra 16i cia thi sinh dbi voi
cac cau héi da dua ra;

pi(u, 0) 1a x4c suét tra 1o dung céau hoi i cta thi sinh co
muc do nang lyc 0, dugc tinh theo cong thic (1).

Tréc nghiém duoc bat dau véi mire dd nang lyc cua thi
sinh 1a s, tir cong thic (3) co thé tién hanh danh gia lai
murc d6 nang luc thi sinh sau khi tra 161 mot cau hoi B4:1theo
cong thire sau:

Zien Si (95)
Zisn Ii (05)
Trong d6: n 1a tap hop bd cau hoi thi sinh da tra 101;

0511 =65+

Si(0s) dugc tinh theo cong thuc:
(ui - pi(ui = 1|95; a;, bil Ci))'pi’(ui = 1|95; a;, bir Ci)
pi(u; = 1165, a;, by, ¢)(1 — py(w; = 1165, a;, by, ¢;))

+ pi(lli = 1|95, ai, bi, Ci) va pi'(ui = 1|95, ai, bi, Ci) la xac
suat tra 101 dung cau hoi i va dao ham bac nhat twong ung
cua xac suat do;

+ Ii(8s) — ham thong tin cua céu hdi i dugce tinh theo
cong thuc (2).

Si(gs) =

Qué trinh tric nghiém d4nh gia mirc d6 ning luc ctia mdi
thi sinh két thac khi da dua ra duogc chinh x4c muc d6 nang
lyc cua thi sinh d6. Trong qué trinh tric nghiém thich nghi
theo mé hinh d& xuét, sau mdi cu tra 161 muic d6 ning luc thi
sinh s& duoc d4nh gia lai. Néu sy chénh 1éch mirc d6 nang luc
thi sinh gitra hai lan danh gla lién tlep 14 rat nho thi c6 thé xem
do 1a két qua danh gid cudi cing vé mire do nang lyc thi sinh.
B vi néu thi sinh ¢6 tra 101 thém céc cau hoi nita thi mire do
ning lyc thi sinh gan nhu khong d6i va do ciing chinh 1a két
qua danh gid mirc do nang Iyc cudi cing cua thi sinh.

M3 hinh tric nghiém thich nghi trén st dung md hinh xac
suat dua trén két qua théng ké tap hop tham sé cau hoi trong
ngén hang cau hoi tric nghiém, do d6 cho phép d4nh gia mirc
d06 nang lyc thi sinh dugc khach quan va chinh xac hon.

3. Xay dung hé théng tric nghiém thich nghi

Nhom tac gia tién hanh xay dung hé théng tric nghiém
thich nghi trén co s& mo hinh dé xuat, st dung mé hinh
client-server va m6 hinh Model View Controller (MVC).

He¢ thdng tric nghiém thich nghi gdm hai module chinh:
quan ly ngan hang cau hoiva trac nghiém thich nghi theo
mo hinh 3 tham s6 Birnbaum.

Kién tric téng thé cta hé théng trdc nghiém thich nghi
(Hinh 2).

Biéu dd ca sir dung ctia hé thdng tric nghiém thich nghi
duoc mo ta nhu Hinh 3.

Hé théng tric nghiém thich nghi

0 Module lya chon
Pl cau hoi tiép theo [
Module danh gia Or
= ;o =
nang lyc thi sinh

Module quan ly /‘/

cau hoi

Ngan hang
céu hoi

Hinh 2. Kién tric tong thé hé thong tric nghiém thich nghi.

Tric nghiém
thich nghi
|
|

<<in clud e>> <<include>>

/
/

/
D,
/ -
’ O

/ <<mclude>>

/ /

User Pang nhap

<<mclude>>

Admin

N
<<include>> >
'

Hinh 3. Biéu d6 ca sir dung ciia hé thong tric nghiém thich nghi

Xoa cau hoi

Thuat toan tréc nghi¢m thich nghi trén co sé mo hinh 3
tham s6 Birnbaum duwoc moé ta nhu Hinh 4:

\V/

Thiét lap muac d6 nang luc
ban dau cua thi sinh 0

V
Diéu kién dimg
trac nghiém
! S
Tap hop cau hoi
chua dua ra

Tinh toan ham thong tin cua
cau hoi i L;(0)

Lua chon cau hoi phu hop
v6i thi sinh Max(I;(0))

Nhan két qua tra 1oi u; cua
thi sinh

Panh gia lai mic dd nang
luc thi sinh ©

Két qua nang luc
e thi sinh 1a 0 =

Hinh 4. Thudt todn trdc nghiém thich nghi dp dung mé hinh 3
tham so Birnbaum trong ly thuyét dap ung cdu hoi.

Nhém téc gia da tién hanh trién khai hé thong trong thyc
té danh gia mac d9 nang luc sinh vién véi ngan hang cau hoi
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tréc nghiém cua moén hoc Lap trinh huéng dbi tuong C++ va
diéu kién ding cta hé thng tric nghiém thich nghi 1a do
bién thién muc do nang lyc thi sinh AG <0,01. Giao dién cua
hé théng tréc nghiém thich nghi danh gid nang luc ciia mot
thi sinh duoc thé hién & Hinh 5 va Hinh 6.

Bal 3u i b

Céu tifp thea NEp ba

Hinh 5. Giao dién hé thong trdc nghiém thich nghi danh gid
nang luc thi sinh

KET QUA TONG HQGP

Th gian np bal
Ingozquy [20704/2016 18:00

The gian 1m Bl Téng 5 ¢du ndi 54 ¢du 1am aung
/30 phot 23 gizy ) 21 0.7

Trinn a4 nién g1

KET QUA CHITIET
c4u nél u) NaRg Iy cau nél u() Nang Iye cau nél u(y Ning Iy
05 12 o o= 24 o |0t
i 8 Jose 15 s s 25 s jose
2 o Juss 1 o o7 2 o lon
g 5 |oss 15 B s 27 B e
n : o7 6 T m T
5 |os 7 s Jor 2 5 s
3 o oo 1 R 0 = Joes
s os1 19 s o 51 o lon
3 5 |or 2 . a2 s joss
s s s 2 o s £ s o
o B Jos7 = s Jes
i 0 o “ T s

Hinh 6. Giao dién két qud chi tiét qud trinh danh gid
nang luc thi sinh
Két qua qua trinh tric nghiém danh gia muc do ning
lyc cia mot thi sinh dugce mo ta ¢ bang sau:
Bing 1. Két qua chi tiét qud trinh danh gia nang luc
mot thi sinh bang hé thong trac nghiém thich nghi

Cau hoi Ui 0 Cau hoi ui 0
05 0,0 17 S 0,77
1 b 0,54 18 b 0,83
2 b 0,68 19 S 0,78
3 5) 0,85 20 S 0,7
4 S 0,25 21 b 0,75
5 ) 0,6 22 S 0,65
6 b 0,9 23 b 0,7
7 S 0,61 24 ) 0,76
8 b 0,7 25 S 0,69
9 S 0,46 26 b 0,71
10 ) 0,57 27 ) 0,795
11 b 0,62 28 b 0,805
12 b 0,74 29 S 0,75
13 S 0,6 30 S 0,69
14 b 0,7 31 b 0,71
15 b 0,81 32 S 0,69
16 b 0,91 33 b 0,7

Trong d6: 0 = 0 1a mic d6 nang lyc ban dau cua thi sinh;
u; 12 két qua tra 101 cia mdi cau hoi, néu u; = b
— trd 101 dung cau hoi va u; = S trong truong hop nguoc lai.

Tu Bang 1 nhom tac giada dua ra dd thi qua trinh danh
gia nang luc thi sinh nhu Hinh 7:

| 0

0

0 10 20 30 40n

Hinh 7. B6 thi mé ta qud trinh danh gia mirc do nang luc
thi sinh trong qua trinh trac nghiém thich nghi

Duya vao d6 thi thi két qua mirc do nang lyc cua thi sinh
roi vao khoang 0,7 sau 33 cau hoi. Theo db thi c6 thé thiy
¢ nhiing cau hoi dau tién, do bién thién ctia muc d6 nang
luc thi sinh 1a rat 16n, nhung tir cau hoi 20 trd di thi do bién
thién ctia mirc d6 ning lyc thi sinh bat dau giam xudng.

Qua trinh danh gia mic do nang luc thi sinh s& két thac
khi khong thé danh gia duoc nita hay noi cach khac 1a mirc
d6 nang luc thi sinh s& gdn nhu khong thay déi véi cac cau
hoi tiép theo. Sau khi két thiic qua trinh danh gia thi mic
d6 nang luc cudi cung cia thi sinh s& duoc quy doi bang
mdt thang do khac trong 1y thuyét dap tmg cau hoi [5].

4. Két luan

Heé théng tric nghiém thich nghi trén co s mé hinh 3
tham s6 Birnbaum trong Iy thuyét dap ting cau hoi cho phép
danh gia mot cach lién tuc mirc d6 nang lyc thi sinh trong
qué trinh tric nghiém bang cach sir dung hi¢u qua tat ca cac
thong tin c6 san vé mirc d§ nang lyc thi sinh va tap hop
tham s6 cau hoi trong co so dit liéu.

Vi véy, két qua danh gi4 ning luc thi sinh s& chinh xac
va khach quan hon so v6i Iy thuyét tric nghiém co dién.
Théng qua viée sir dung hé thong tric nghiém thich nghi
trén co s& mo hinh dé xuét s& gop phan nang cao hiéu qua
cua qua trinh dao tao, déc biét 1a dao tao tryc tuyen

Tuy nhién, hé thong tric nghiém thich nghi dé xuét van
con ton tai nhuogc diém la chua danh gia duogc sy anh huong
chudi cau tra 11 trude d6 dén két qua danh gia ning luc
ctia thi sinh. Van dé nay s& dugc nhom tac gia tiép tuc
nghién ctru va giai quyét.
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