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SU DUNG BANG GSP VA PHUONG PHAP ROC PE PHAN TICH VA LUA CHON
CAU HOI TRAC NGHIEM KHACH QUAN

* Nguyén Phuéc Hai"

Tém tit
Bai viét dé xudt phirong phép phan tich va lwa chon cau hoi trac nghiém khach quan diwa trén
bang GSP va phwong phdap ROC vdi truong hop co mau Iém. Trong nghlen cleu ndy, phwong phap dé
xudt da dwoc so sanh voi ly thuyét ung dap cdu hoi. Két qua nghién cuu da cho thay phwong phap
nay khéng chi c¢é thé sir dung phan tich va lya chon cdu héi trac nghiém khdach quan, ma con ¢ thé
cdi thién chat lwong va hiéu quad ciia viéc thiét ké cau hoi dé xdy dung ngdn hang cau hoi trdc nghiém

khach quan.

Tir khéa: bang GSP, phwong phdp ROC, 1y thuyét vmg déap cdu héi, cau hoéi trdc nghiém khdch

quan, ngan hang cau hoi.

1. Pit van dé

Nham thyc hién Nghi quyét Hoi nghi lan thir
8, Ban Chap hanh Trung uong khoéa XI (Nghi
quyét sd 29-NQ/TW) v6i ndi dung “Déi moéi can
ban, toan dién gido duc va dao tao, dap tmg yéu cau
cong nghiép hoa - hién dai héa trong didu kién kinh
té thi truong dinh huéng xa hoi chu nghia va hoi
nhap quéc t&”, mot ‘trong nhimg ndi dung quan
trong dé nang cao chat lugng gido duc chinh 1a viéc
doi moi phuong phap day hoc, trong do c6 viée doi
méi vé phuong phép kiém tra, danh gid két qua hoc
tap clia ngudi hoc dap mg yéu cau doi méi cin
ban, toan dién gido duc va dao tao. Co thé noi viéc
kiém tra, danh gi 1a hoat dong khong thé thiéu cua
qué trinh day va hoc. Kiém tra, danh gia két qua
hoc tap cua ngudi hoc la mot vén dé hét stc quan
trong, boi vi nd 14 khau cudi cung khong nhitng
danh gia do tin cay két qua hoc tp cua qua trinh
day va hoc ma con co6 tac dung diéu tiét tro lai hét
strc manh mé& ddi véi qua trinh dao tao. Thong qua
kiém tra, danh gi4 trinh d6 nhan thirc, k§ nang, k§y
xdao0 cua nguoi hoc s€ phat hi¢én nhiing sai sot,
nhitng 16 hong vé kién thirc dé tir d6 giup nguoi
day va nguoi hoc tu diéu chinh hoat dong day va
hoat dong hoc. Hudng tdi yéu cu kiém tra, danh
gid mot cach cong bang, khach quan két qua hoc
tap clia ngudi hoc, dé d6i méi phuong phap kiém
tra danh gia nguoi ta thuong st dung hinh thire thi
trac nghiém khach quan (TNKQ). Trén thuc té, tir
khi tién hanh soan thao cau hoi tric nghiém cho
dén khi st dung dugc cau hoi tric nghiém vao dé
thi thi cac cau hoi tric nghiém phai dugc danh gia
& nhiéu mic do khac nhau va mdi dé thi tric
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nghiém phai bao quat duoc kién thirc cia mén hoc
can kiém tra.

Hién nay, vi¢c sir dung ngan hang cau hoi
va thi TNKQ dang dugc cac trudng khuyén
khich, tuy nhién da sé cac cau hoi TNKQ do
ngudi day tu bién soan co thé chua theo dung
quy trinh, dac biét cac cau hoi trude va sau khi
st dung thuong khéng dugc phan tich, danh gia
nén phan 16n cac dé thi hién nay 1a chua t6t va
chat luong chua cao. Ket qua nghién ctru cua bai
viét nay s€ la tai licu rat can thiét gop phan vao
qua trinh cai thién chat lugng va hiéu qua cia
viéc bién soan va thiét ké dé thi TNKQ, dong
thoi gép phan nang cao ky nang cua gido vién
trong viéc thiét ké cau hoi TNKQ dung dé xay
dung ngan hang cdu hoi TNKQ. Tiép theo la
phan giéi thiéu so luge vé bang GSP, phuong
phap ROC, va Iy thuyét tmg dap cu hoi. Nam
2010, Nagai da dé xuat bang GSP duya trén su két
hop gitta phan tich quan h¢ xam v&i bang S-P.
Béng GSP cung cap thong tin vé hé sd cha ¥ ciia
hoc sinh va hé sb cha y cua cau hdi, nd con tinh
toan cac sb liéu roi rac va dinh luong cac nhan td
thong qua sap xép trinh tu dé giai quyét cac mbi
lién hé phirc tap giita cac nhan td. Ngoai ra, nd
con st dung khong chi dé phan tich, chin doan
va danh gia trong hoc tdp, ma con gop phan nang
cao hi¢u qua trong giang day [8]. Trong nhiing
niam gan day, bang GSP da duogc sir dung nhiéu
trong linh vuc giao duc [6], [8]. Phuong phéap st
dung dudng cong ROC (Receiver Operating
Characteristic) c6 ngudn gdc tir linh vuc quan su,
n6 dugc ung dung trong viéc phat hién tau cua
dich trén man hinh radar trong thé chién thi 2.
Phuong phap ROC di duoc tmg dung chin doan
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va tién luong trong y hoc rat thanh cong [5]. N6
ciing duoc st dung trong linh vuc gido duc dé
phan tich, chan doan va danh gia trong qua trinh
day hoc [9]. Ly thuyét Gtmg dap ciu hoi (Item
Response Theory - IRT) 1a mét 1y thuyét cia
khoa hoc vé do luong trong gido duc, ra doi tir
ntra sau cua thé ky XX va phat trién manh mé
cho dén nay. Ly thuyét Gtmg dap cau hoi xay dung
cic mé hinh toan dé xu ly dir li¢u dua trén viéc
nghién ctru moi cap tuong tic gitra “Hoc sinh
(HS) - Cau hoi” khi trién khai mot TNKQ. Mbi
HS ding trudc mot cau hoi s& tng dap nhu thé
nao, diéu do phu thudc vao nang lyc tiém 4n cta
HS va cac dac trung cua cau hoi [10]. Hi¢n nay
cac ly thuyét vé bang GSP, phuong phap ROC
va ly thuyet ung dap cau hoi chua duoc st dung
phd bién & Viét Nam, dic biét 13 dung dé phan
tich, chan doan va danh gia trong gido duc.

Nam 2015, phan tich va lya chon cau héi
TNKQ dua trén bang S-P, phan tich quan hé xam
va duong cong ROC di dugc dé xuat véi ¢d mau
nho [3]. Tuy nhién, c¢& mau s& c6 anh huong 16n
dén d6 chinh xac cia wéc lugng théng ké. Vi
vy, trong bai viét nay, ngudi nghién ciru st
dung két hop bang GSP va phuong phap ROC dé
phan tich va lya chon cau héi TNKQ véi ¢& mau
16n va so sanh v6i két qua cua Iy thuyét ing dap
cau hoi. Ly thuyet ung dap cau hai la ly thuyet
dd duoc nhidu nudc trén thé gisi sa dung phd
bién dé phan tich va lga chon cau héi TNKQ
[10]. Hon nira, nguoi nghién ctu con su dung
phﬁn mém MATLAB dé hoan thién hop cong cu
MATLAB cho phan tich va lya chon cau hoi
TNKQ dya trén bang GSP va phuong phap
ROC. Hop cong cu MATLAB gitip cho qua trinh
tinh toan dé dang, nhanh chéng, chinh xac, hién
thi két qua va hinh anh trén giao dién dd hoa
nguoi dung mot cach truc quan sinh dong.

2. Co s& ly thuyét va phwong phap nghién
ciru

2.1. Bang GSP

Bang GSP d duoc Masatake Nagai dé xuét
trong nim 2010 dya trén su két hop giita phan
tich quan hé xam va bang S-P. Bang S-P dugc dé
xudt boéi Takahiro Sato vao nim 1969. No
thuong dung dé sap xép, phan tich va phan loai
két qua hoc tdp cua HS va ciu hoi tric nghiém
dua trén hé sb chu y ciia HS (CS) va hé s6 chu y
cua cau hoi (CP) [8].
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Trong bang GSP ¢ bang 1, Y 1a ma tran co
m hang va n cot, trong do y; = 1 néu HS tra 101
dung cau hoi va y; = 0 néu HS tra 161 sai cau hoi.

S6 HS la Si,i:1,2,---,m; s cau hoi la
Pj,j:1,2,---,n

Hé s6 cha ¥ cia HS (CS) duoc tinh bang
cong thirc sau

Z (y,j e ;)= (1))

CS; —l—J_N , trong do
2 (e j)—(yi.)(f)
Jj=1
5=L %y AN 5 ()
= — . Va = . = .o
Y n j:1y°J Vie j:lylj

Hé s cha y cua céu hoi (CP) duge tinh
nhu sau:

Z (yy )(Vie) = (e ;)0

CP.=1- .
Jj M N , trong do
_§ (Vo) = (e )O)
Lg > a M % )
V'=—2 Ve Va =Yg = Vs
mij=] le *J i=1 y
Béang 1. Biang GSP
S6 cau héi Téng 50
au héi 0 cAu héi AT
S cauhoi | o5l g
HS Pj)‘]_laza".an tl‘a lO'l
diung
So6 HS ] Cao
.= = i imxn ) CS; | GS;
Sl,l 1,2,--,m Thép
Tong 50 HS Nhidu & ft| — | —|—
tra loi dung
CP CP; — _ | =
GP GP — N

Trong nghién ctu nay, phan tich quan hé
xam da duoc st dung dua theo gia tri 16n nhat
(Lager-the-Better) dé 1am vector tham khao y,
[2]. Dua trén dir liéu tho tir bang S-P dé thiét 1ap
vector y,, vector y, 1a gia trj 16n nhat & mdi cot
va y,; la sO liéu timg hang dya trén dit liéu tho dé
so sanh vo1 y,.

Vo = o), ¥4(2), v (k) -, yo(m)) — (3)
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=M, »,(2),+, ¥, (k), -+, y,(m))

Yy =, (1, 3,(2),-, 3, (k), -+, v, (m))

Y =(y,-(l),yl-(2),~--,yl-(k),w,yi(m)) (4)
Y, =,1,»,2),--,y,(k),-, y,(m))

i=12,---,n

Sau khi da thiét 1ap dugc s6 liéu phan tich
thi tién hanh tinh toan mic d6 quan hé xam.
Cong thue tinh mirc 46 quan h¢ xam da dugc dya
trén 1y ludn co ban vé khoang cach Minkowski.
Muc d6 quan hé xam cua HS va cau hoi lan luot
dugc ki hiéu 1a GS; va GP; tuong mg vo1 gia tri
Gamma ciua mdi HS va mdi cau hoi. Gia tri
Gamma vé co ban duoc tinh nhu sau [2]:

yo,=y<y0(k),y,-(k))=_Am—‘ZAm,i:1,2,~--,n (%)

Amax ~ min
trong d6, A,,la tong khoang cach sai s6 tuyét doi
gitta y; vo1 y,.
1
n 1
Bo =l =rllp = (X GeD=2. )P (©)
P =

Amalx va Amin

va gia tri nhé nhat cia A, trong bai viét nay

tuong tng 13 gia tri 16n nhét

ngudi nghién ctru di st dung p=2 dé tinh gid
tri Gamma.

2.2. Phwong phap ROC

Phuong phdp st dung duong cong ROC
dung dé danh gia cac két qua ctia mot dy doan
va img dung dau tién cua no 1a cho viéc nghién
cuu cac hé théng nhan dién trong viéc phat hi¢n
cac tin hiéu radio khi c6 su hién dién ctia nhiéu
vao thap nién 1940 [5]. Trong nghién clru nay,
dé xay dung dudng cong ROC cic nha nghién
clru can phai tinh todn d§ nhay va d¢ dac hic¢u
cia ting cdu hoi dua trén gia tri thuc té va gia
tri du bao dé xéac dinh céc trang thai duong tinh
va am tinh.

Bang 2. Bang 2x2 ciia phwong phap ROC

Gia tri thue té
Duong tinh that Am tinh that
Gia tri (@) (%)
du bao Am tinh gia Duong tinh gia

(©) (d)

Céch xac dinh trang thai duong tinh va am
tinh cua cau hoi nhu sau: Dya trén két qua tra 10i
dung sai ciia HS va cin cir vao tong s6 HS tra 10i
dung cau hoi dé xac dinh trang thai duong tinh
(ky hi¢u la 1) va am tinh (ky hiéu la 0) cua gia tri
du béo. Sau d6 cin ctr vao gia tri thuc té dé tinh
cac trang thai a, b, ¢ va d cia cau héi [3].

P nhay (Se) = —— )
a+b

d

c+d
Dién tich bén dudi dudng cong
(AUC) = Se(lz— Sp) N (Se +21)Sp ©)

Duong cong ROC ¢6 truc tung 1a ti 1¢ duong
tinh that (d0 nhay) va truc hoanh 1a ti I¢ duong tinh
gia (1 trr cho d6 dac hi¢u). Ca hai ti 1€ nay str dung
xac suit dé tinh va chung c6 gia tri dao dong tir 0
dén 1. Theo nhiéu nghién ctru dién tich bén dudi
dudng cong ROC (4UC) dugc xem 1a phén biét tot
gitta hai trang thai duong tinh va am tinh khi
AUC=0,7[5], [9].

2.3. Ly thuyét irng dap cau héi

Phan mém BILOG-MG dua trén 1y thuyét
mg dap cau hoi dd dwogc rat nhiéu nha nghién
ctru trén thé gii s dung dé phan tich cau hoi
TNKQ [7]. Hién nay c6 3 md hinh toan phé
bién nhat trong 1y thuyét ung dap cau hoi: mo
hinh 1 tham s6 chi xét d&én do kho cua cau héi,
mo hinh 2 tham s6 c6 xét dén d6 phéan biét cua
cau hoi, va mo hinh 3 tham s6 xét thém mirc do
doan mo cua HS khi trd 161 cau hoi. Trong
nghién ctru ndy, mo hinh 3 tham sé duoc su
dung dé phan tich cac cau hoi TNKQ dua trén
phan mém BILOG-MG. Céng thirc toan hoc cua
mo hinh 1y thuyét tmg dap cau hoi cho 3 tham
s6 nhu sau:

Do dac hiéu (Sp) =

(8)

1-¢

14¢"40D)

Trong do, 6 la mac d6 nang luc, a 1a tham
s6 vé d6 phan biét, b 1a tham sb vé do kho va ¢ 1a
tham s6 vé do doan mo. Cac tham s nay duoc
lya chon trong cac khoang sau: 0,5 < a < 2,0;
-3<bh<3;and 0 <c<0,35. Céc gia tri trong cac
khoang ctia ba tham s6 trén da thuong duoc cac
nha nghién ctru sir dung dé phan tich va lya chon
cau hoi TNKQ [1].

P(O)=c+ (10)
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2.4. Thiét ké hop cong cu MATLAB

Pé thuin tién cho viéc tinh toan nhanh
chong va chinh xéc cac phép tinh phtic tap nhiéu
nha nghién ctru da str dung phan mém MATLAB
dé thiét ké mot hop cong cu MATLAB [3], [4],
[6]. Trong bai viét nay, ngudi nghién ctru hoan
thién hop cong cu MATLAB dé phan tich, lya
chon cau héi TNKQ dua trén bang GSP va
phuong phap ROC, chuong trinh xtr ly dir li¢u
cua hop cong cu MATLAB trong nghién ctru nay
duoc tom tit gém ¢6 6 budc (hinh 1):

Budce 1. Nhap dir liéu. Dir liéu 1a ma tran Y
duoc nhap vao dudi dang tap tin *.csv hoac *.xls
hoac *.xIsx.

Buée 2. Kiém dinh d6 tin cdy cua dir liéu
(hé s6 Cronbach’s Alpha).

Buée 3. Tinh tong sd cau hoi tra 101 dung
cho mdi HS va tong sd HS tra 10i dung & mbi cau
hoi; tinh hé sb chu ¥ CS va CP ciia HS va cau
hoi, tiép theo 1a sap xép theo gia tri CS va CP tir
nhé dén 16n. Thiét 1ap vector yy; tiép theo tinh

( Bitdau )

<

A

/ Nhap dir ligu /

v

téng khoang cach sai sé tuyét d6i cia mdi HS va
mdi cau hoi; tinh gia tri Gamma (GS va GP) cua
mdi HS va mdi cau hoi; sau do sap xép theo gia
tri Gamma tir 16n dén nho déi véi GS va GP,
thiét ké két qua va hinh anh cho cac gia tri
Gamma.

Buoc 4. Xac dinh cac trang thai duong tinh
va am tinh; tinh cac gia tri a, b, ¢ va dj tiép theo,
tinh dién tich bén dudi duong cong ROC ctia mdi
cdu hoi; sau d6 thiét ké két qua va hinh anh
duong cong ROC.

Buée 5. Thiét ké hién thi cac két qua va
hinh anh dé hién thj trén giao dién d6 hoa ngudi
dung. Nguoi st dung c6 thé luu lai két qua dudi
dang tap tin *.csv hodc *.xls hodc *.xlsx va hinh
anh dudi dang tap tin *.JPG.

Buwée 6. Tiép tuc hodc thoat khoi chuong
trinh. Néu ngudi st dung nhap dir liu mai thi
chuong trinh s& tiép tuc va tré vé bude 1, hodc
thoat khéi chuong trinh thi chuong trmh s€
dong lai.

Kiém dinh dit liéu

R Phuong phap
Bang GSP ROC

v

I v

Béang GSP

X4c dinh céc trang
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A

Phuong phap ROC

y

Thiét ké két qua va
hinh anh

v

v

\\LM Y Luu hinh 4nh?

Tiép tuc?

Khong

Hinh 1. Lwru @ phan tich cAu héi TNKQ dua trén bang GSP va phwong phap ROC

Tinh tdng sé HS va
tong so cau hoi

v

thai duong tinh va
am tinh

Tinh cac hé s6 chi ¥
CS,‘ va CP/

v

'

Tinh cac gia tri
a, b cvad

v

Tinh cac gia tri
GS; va GP;

A 4

Tinh dién tich bén
duéi duong cong
ROC (4UC)

v

Sép xép dit liéu

Thiét ké két qua va
hinh anh
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3. Két qua nghién ciru va thao luin

3.1. Dix liéu thuc nghiém

Dir liéu trong nghién ciru nay 1a két qua tra
10i 25 cau hoi trac nghiém Toan hoc cia 813 HS
16p 7. Dit liéu va phan mém BILOG-MG st dung
trong nghién ctru ndy duoc lay tir Vién Thong tin
va Do luong Gido duc, Truong Dai hoc Su pham
bai Trung, Pai Loan (Graduate Institute of
Educational Information and Measurement,
National Taichung University of Education,
Taiwan). Trudc khi tién hanh phén tich lwa chon
cau hoi trac nghiém, nguoi nghién ctiru da kiém tra
do tin cdy cua dir liéu thong qua he s6 Cronbach’s
Alpha. Hé s Cronbach S Alpha cua dir liéu la

data.PHT x

0,813, hé sb nay cho thiy dit liu co do tin cay
cao, phu hop dé thuc hién nghién ciru.

3.2. Két qua nghlen ciru

Trong ngh1en cru ndy, mo hinh 3 tham s
dya trén phan mém BILOG-MG da dugc str dung
dé phan tich 25 cau hoi TNKQ. Két ‘qua phan tich
va lya chon cau hoi dya trén ly thuyét ung dap cau
hoi cho thay cau hoi 13, cau hoi 6 va cau hoi 2
khong duoc chap nhan theo diéu kién cua ly
thuyet ung dap cau hoi (hinh 2 va bang 3). Boi vi,
cau hoi 13 ¢6 tham s6 do phan biét 1a 0,28 (a) cau
hoi 6 c6 tham so dd doan mo 1a 0,50 (c¢); va cau
hoi 2 ¢6 tham s6 d6 phén biét (a) 14 0,39 va tham
s d6 doan mo 1a 0,38 (¢) khong dap tmg diéu
kién ctia Iy thuyét img dap cau hoi [1].

dataPHZ x| dataPH3 x ' @ IPPAR x
10, 20 - O A G s I B . S 0 110 120 130 140 150

#EXAMPLO:L BIM - ITEM RESPONSE THEORY (IRT) ANALYSIS OF THE TIWENTY-FIVE ITEHS TEST FROM A TEST OF HA:['HEHAJ‘ICS AT THE SEVENTH GRADE LEV'EI.

B 2; 2 Thamsé z Tham sa b Tham 56 ¢

4 ITEMO1 TEST 0.82992 0.0999%6 1.67 0.17401 |-0.45528 0.07333 0.85871 0.08917 0.08575 0.03833 0.00000 0.00000 110
5 ITEMO2 TEST -0.99655 0.32066 o 0.11893 2.56431 0.64265 0.36223 0.11085 0.38220 0.05160 0.00000 0.00000 210
& ITEMO3 TEST -0.90483 0.23639 o 0.1e823 1.14638 0.15179 0.61956 0.13205 0.21811 0.04228 0.00000 0.00000 310
7 ITEMO4 TEST -0.32720 0.14288 Q 0.13030 0.38117 0.12782 0.65135 0.09887 0.15233 0.04787 0.00000 0.00000 410
& ITEMOS TEST ~2-93563 0.66832 1 0.48939 1.49705 0.11400 0.86112 0.24881 0.20193 0.02034 0.00000 0.00000 510
TEST -1.48556 0.45560 s} 0.17452 2.93318 0.81350 0.45183 0.15569 0.50000 0.03414 0.00000 0.00000 610
TEST 0.25630 0.11686 €T 0.14364 |-0.22851 0.12170 0.74642 0.09559 0.16761 0.05512 0.00000 0.00000 710
TEST -0.56369 0.16708 1 0.20202 0.42032 0.08130 0.80167 0.12076 0.16776 0.03449 0.00000 0.00000 810
TEST -0.14993 0.14407 z 0.24830 0.09592 0.08168 0.84235 0.13382 0.16661 0.04076 0.00000 0.00000 910
TEST 0.31232 0.13243 o 0.10576 |-0.43308 0.22321 0.58492 0.08578 0.22188 0.07850 0.00000 0.00000 1010
TEST 1.06050 0.12087 1 0.14574 |-0.85229 0.13291 0.77947 0.0912% 0.18362 0.07067 0.00000 0.00000 1110
TEST -0.35851 0.17655 7 & 0.1589% 0.31620 0.11532 0.74937 0.13162 0.22542 0.04757 0.00000 0.00000 1210
16 ITEM13 TEST -0.14767 0.20018 0. 0.06340 0.53471 0.67048 0.26621 0.06111 0.33252 0.09154 0.00000 0.00000 1310
17 ITEM14 TEST -0.09105 0.14268 5 0.19819 0.07220 0.10476 0.78355 0.12314 0.17921 0.04813 0.00000 0.00000 1410
8 TEST -2.17103 0.58612 €I 0.54312 1.11490 0.07529 0.88956 0.24811 0.18707 0.02187 0.00000 0.00000 1510
TEST -0.25001 0.10617 i 0.0%878 0.30301 0.10805 0.63643 0.07619 0.10141 0.03827 0.00000 0.00000 1610
0 ITEM17 TEST -0.60302 0.24671 z % 0.27494 0.48928 0.11867 0.77654 0.17323 0.33041 0.04500 0.00000 0.00000 1710
1 ITEM18 TEST -0.05213 0.13078 1 0.15816 0.04665 0.11212 0.74521 0.10547 0.16718 0.04880 0.00000 0.00000 1s10
z ITEM19 TEST 0.27894 0.12818 1 0.27110 |-0.16827 0.09256 0.85626 0.14003 0.19841 0.043920 0.00000 0.00000 1910
TEM20 TEST -0.15324 0.14442 o 0.16133 0.1539%6 0.12725 0.70545 0.11434 0.17462 0.05332 0.00000 0.00000 2010
TEM21 TEST -1.29761 0.32111 o ¥ 0.23907 1.27842 0.13602 0.71235 0.16778 0.27113 0.03316 0.00000 0.00000 2110
TEM22 TEST -0.74821 0.22637 i 5 0.28293 0.48694 0.08140 0.83813 0.15433 0.23591 0.03458 0.00000 0.00000 2210
2& ITEM23 TEST -1.64990 0.40820 £ 0.28715 1.53233 0.15765 0.73273 0.19541 0.26113 0.02886 0.00000 0.00000 2310
27 ITEM24 TEST -0.98603 0.31163 1 0.33043 0.72050 0.10018 0.80742 0.19495 0.32750 0.03666 0.00000 0.00000 2410
28 ITEM2S TEST -2.33613 0.64546 1 0.41134 1.78981 0.18341 0.79381 0.25017 0.26243 0.02313 0.00000 0.00000 2510

Hinh 2. Két qua phan tich 25 ciu héi dwa trén phan mém BILOG-MG

PHAN TICH VA LUA CHON CAU HOI TNKQ DUA TREN BANG GSP VA PHUONG PHAP ROC
Bang GSP — Gia tri CP, GP va AUC cua CH— 1 T
350 1 0 0 0 0 1 0 0 0 0 0 1 0 Alllwach cp ap AUC :
623 0 0 1 0 0 0 1 0 1 0 0 0 0 11 028 1 077 =
244 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0.21 076 079 o,
Boo o 0 0 0 ] 0 1 0 1 ] 0 1 ] o 046 075 07 =
538 0 0 0 0 0 1 0 0 0 1 0 0 0 g 027 065 076 ES
300 1 0 0 0 1 0 0 0 0 0 0 0 0 7 032 064 076 2
182 0 0 0 0 0 1 0 0 0 0 0 1 0 13 074 081 0.59 £
548 0 0 1] 1] ] 1 1 0 0 0 1] 0 1 6 086 053 0.52 5
384 0 0 0 0 0 1 1 0 1 0 0 0 0 14 032 05 075 =
780 0 0 1 1 0 0 0 0 0 0 0 0 0 18 033 05 0.78 =
677 0 0 1 0 1 0 0 0 0 0 0 0 0 7 046 049 0.67 &
804 1 0 ] ] ] 0 ] 0 0 0 ] ] ] o 028 047 076
184 0 0 0 0 0 1 0 0 1 0 0 0 0 20 038 048 073
364 0 0 0 0 0 1 1 0 0 0 0 o 0 12 0.42 0.44 07 He so chu y cua CH (CP)
625 0 0 0 0 0 0 1 0 0 ] 0 0 0 l24 0.51 04 0.65
735 o ] 0 1] 0 (] 1 o o ] 1] 1] 0 lo2 0.4 036 073 d
306 0 0 1 0 0 1 0 0 0 0 0 0 0 n 044 035 072 z o
355 0 0 1 0 0 0 0 0 0 1 0 0 0 l2 0.79 035 058 0.8
596 0 0 1 0 0 0 0 0 0 0 0 0 0 16 042 033 o072
697 0 ] ] 1 ] 0 0 0 0 ] ] ] ] 8 036 032 075 =z
T 0 0 0 0 0 0 0 0 0 0 0 1 5 058 02 0.65 ”:“ Wik
672 0 0 0 0 0 0 0 0 0 0 0 0 0 l21 061 02 063 =
Tong 643 565 561 527 521 511 479 486 466 464 4S5 449 441 I3 065 012 062 5 04 //
Tile 079 069 069 065 064 063 059 05 057 057 056 055 054 15 05 007 0.69 e
CP 028 021 046 027 032 074 085 033 033 046 026 0329 042 l2s 068 006 06
6P 100 078 075 065 064 061 053 050 050 049 047 048 044 A 062 0 054 0z
lAUC 077 079 070 076 076 059 052 075 076 067 076 073 070 v
< 2 0
(1] 02 04 06 08 1

Tong so HS— — Tong so CH— Cronbach’s Alpha—— Epsilon— 1-Do dac hieu (1 - Sp)

’7 813 H’ 25 T 0.813 ’7 07 Nhap du lisu ] Xu ly du lieu J Luu ket qua ] Luu hinh anh 1 Thoat ] ®
® TS. Nguyen Phuoc Hai, Phong Quan ly khoa hoc va Dam bao chat luong, Truong Cae dang Su pham Kien Giang

Hinh 3. Giao dién dd hoa ngudi dung cho phan tich va lya chon 25 cau hi TNKQ
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Trén giao dién dd hoa, nguoi dung cia hop
cong cu MATLAB dung dé phan tich va lya
chon cau héi TNKQ dua trén bang GSP va
phuong phap ROC (GSP-ROC), c6 thé thiy két
qua cac gia tri CP, Gamma va AUC cua cac cau
hoi va hinh anh vé gia tri Gamma, cic duong
cong ROC cua cau hoi trong qua trinh phan tich
va lya chon céu hoi TNKQ. Theo két qua phan
tich va Iya chon cau hoi TNKQ dya trén bang
GSP va phuong phap ROC (hinh 3 va bang 3),
néu chon ngudng gia tri Epsilon bang 0,6 thi két
qua gidng voi két qua cua phuong phap lya chon
ciu hoi dua theo 1y thuyét ung dap cau hoi, nghia
1a ¢6 3 cau hoi khong dugc chdp nhan (cau hoi
13, cau hoi 6 va cau hoi 2). Tuy nhién, néu chon
ngudng gia tri Epsilon bang 0,7 thi s& ¢6 11 ciu
hoi khong duoc chap nhan trong nghién ciru nay.

Bing 3. Két qua phan tich 25 cAu héi dua trén
BILOG-MG va GSP-ROC

Cau | BILOG-MG GSP-ROC Két qui
héi | a b ¢ | CP |Gamma|AUC

11 |1,24|-0,85(0,18(0.28| 1,00 |0,77 | Dat
1 1,681-0,50(0,1010.21| 0,76 |0,79| Dat
10 [0,72]-0,430,22[0.46| 0,75 0,70 Par
19 |1,66(-0,17(0,20(/0.27| 0,65 |0,76| Dat
7 1,121-0,23(0,17(0.32| 0,64 |0,76 | Dat
13 [0,28] 0,53 [0,33]0.74| 0,61 [0,59 | Khong
6 |0,51/2,93(0,50|0.86| 0,53 |0,52| Khong
14 [1,26] 0,07 [0,18]0.33]| 0,50 [0,75| Par
18 |1,12]0,05(0,17/0.33| 0,50 |0,76| Dat
17 |1,2310,49(0,33{0.46| 0,49 | 0,67 | Khong
9 1,561 0,10 (0,17(0.28 | 047 |0,76| Dat
20 [1,00]0,15[0,17][0.39| 046 |0,73| Dar
12 1,131 0,32 (0,23(0.42| 044 |0,70| Dat
24 |1,37|/0,72 10,33]/0.51| 0,40 | 0,66 | Khong
22 (1,54(0,4910,24{040| 0,36 |0,73 Dat
4 10,86(0,3810,15{0.44| 0,35 |0,72| Pat
2 10,39|2,56 {0,38/0.79| 0,35 |0,56 | Khong
16 |0,83|0,30(0,10/0.42| 0,33 |0,72| Dat
8 1,341 0,42 (0,17(0.36| 0,32 |0,75| Dat
3 0,791 1,1510,22|0.58| 0,20 | 0,65 | Khong
21 |1,02| 1,28 {0,27|0.61| 0,20 | 0,63 | Khong
23 [1,08] 1,53 [0,26(0.65| 0,12 [0,62 | Khong
15 1,95/ 1,11 (0,20/0.50| 0,07 |0,69 | Khong
25 (1,31| 1,790,261 0.69| 0,06 |0,60 | Khong
5 1,69 1,50 {0,20|0.62| 0,00 | 0,64 | Khong

“g” 1a tham s6 vé do phan biét, “»” 1a tham
sb vé d(_) kho, “c” 1a tham so vé dd6 doan mo
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3.3. Thao luan

Trong nghién ctru niy, phuong phap dé xuat
da dugc so sanh véi ly thuyét Gmg dap cau hoi.
Ly thuyét Gmg dap cau hoi 1a mot 1y thuyét cia
khoa hoc vé do luong trong gido duc, ra doi tir
ntra sau cua thé ky XX va phat trién manh mé
cho dén nay. Ly thuyét ndy da duoc nhidu nuéc
trén the giéi st dung phd bién va mang lai két
qua rat tich cuc [10]. Vi vay, két qua phén tich va
lwa chon cau hoi TNKQ cua phuong phap deé
xudt 1a phit hop va dang tin cdy dé ap dung cho
viéc xay dung ngan hang cau héi TNKQ. Dua
vao bang két qua & bang 3 ¢ thé thdy rang hé s6
CP cang cao thi gia tri AUC cang thap va nguoc
lai. Khi hé s6 CP cang cao va gia tri AUC cang
thap thi diéu nay cho thdy cau hoi twong tng co
d6 phan biét thap. Bai vi, khi d6 HS c¢6 ning luc
thip lai tra 16i dang cac cau hoi kho. Do do,
phuong phép nghién clru nay gilip cho viéc xac
dinh va loai bo cac cau hoi c6 hé sb CP cao va
gi tri AUC thap.

Hop cong cu MATLAB trong nghién ctu
nay ciing cho thdy 1a rat hitu dung va tién ich,
giup xac dinh vi tri cia cac cau hoi dua theo h¢
s cha y CP va gia tri GP (hinh 3), tir d6 giup
cho viéc loai bo cac cau hoi ¢6 hé sb chi y CP
16m hon 0,5. Dya trén phuong phap nay cling co
thé tinh dugc hé sé cha y CS, gia tri Gamma va
gia tri AUC cua timg HS. Trén co s& d6 co thé
xac dinh dugc nang lyc hoc tap cua mdi HS.
Ngoai ra, né ciling cung cap cho giao vién nhiing
thong tin can thiét nham xac dinh dung hon veé
nhéan thtc cua HS trong hoc tap, tur do dé xuat
kip thoi cac bién phap diéu chinh hoat dong day
hoc, thuc hién muc dich day hoc dap tmg yéu cau
ddi méi can ban, toan dién giao duc va dao tao.

4. Két luin

Két qua nghién ctru cho thiy c6 thé sir dung
bang GSP va phuong phap ROC dé phan tich va
lwa chon cau hoi TNKQ ddi vé6i truong hop c&
mau 16n. Bai viét nay s& rat hitu ich cho cac nha
quan ly gido duc, gido vién va tat ca nhimg ai
quan tdm dén viéc tim kiém mot phuong phap dé
nang cao hiéu qua cia viéc kiém tra, danh gia HS
thong qua cau hoi TNKQ.

Nghién ciru nay di bod sung, hoan thién hop
cong cu MATLAB cho phan tich va lga chon cau
hoi TNKQ dua trén bang GSP va phuong phap
ROC. Trén giao dién dd hoa ngudi ding ctia hop
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cong cu MATLAB co6 thé xac dinh duoc vi tri
clia cac ciu hoi dua theo hé s6 cha y CP va gia
tri GP, gitp cho viéc phan tich va lga chon cau
héi dé dang hon.

Tir nhitng két qua nghién ctru cho théy,
day 1a phuong phap ma cac gido vién c6 thé su

dung nham cai thién chit lugng bién soan va
thiét ké dé thi, d& kiém tra TNKQ, dong thoi
nghién ciru ndy ciing cho thiy gido vién co thé
ap dung phuong phap nay xay dung ngén hang
cdu hoi TNKQ dé kiém tra, danh gia két qua
hoc tap cua HS.
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USING GSP CHART AND ROC METHOD TO ANALYZE
AND SELECT MULTIPLE CHOICE ITEMS

Summary

This paper aims to propose the analysis - selection method for mulitple-choice items based on
GSP chart and ROC method with large samples. In this study, the proposed method has been
compared with that of the item-response. The research results showed that this method can be used
not only to analyze and select multiple-choice items, but also improve the quality and efficiency of
designing test items to build a test item bank related.

Keywords: GSP chart, ROC method, item response theory, multiple-choice items, item bank.
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