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TOM TAT: Phéan tich dé thi theo Ii thuyét khdo thi cé dién (CTT) va I thuyét khdo
thi hién dai (IRT) thuong dé cap dén dé khé cua cau hdi. Cach xac dinh do kho
céu héi khac nhau vé biéu thiic todn hoc nhung ¢6 chung y nghia théng ké, khi
cdu héi cang kho thi xac suét tra 16i ding cdu héi cia thi sinh cang thap. Bai
béo trinh bay cach xdc dinh d6 kho cling nhu cac tham sé khdc cta cdu hdi
trong dé thi theo céc Ii thuyét néu trén va tuong quan két qué thu dugc. Tinh

todn cac gia tri tham sé theo Ii thuyét dugc Iap trinh trén cac phdan mém Excel,
CETA va R. Trén co s do, kiém tra su tuong déng cla hai Ii thuyét CTT va
IRT va khuyén nghj trong thuc té.

TU KHOA: Khao thi c6 dién; khao thi hién dai; do kho; do phan biét; hé sé doan mo; CETA; R.
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1. Pat van dé

Mot tham sé rat quan trong khi phan tich dé thi 1a do
khé ciia cau hoi. Tinh dugc tham s6 d¢ kho giap ta dinh
luong duge cdu hoi nam ¢ mirc d6 nao. Theo 1i thuyét
khao thi ¢6 dién (CTT), d6 kho cua cau hoi bang ti 18 thi
sinh 1am dung so v4i tong s thi sinh; M6 hinh Rash theo
li thuyét khao thi hién dai (IRT) cho rang, do khé anh
huong dén xac suat tra 10i ding cau hoi. Li thuyét khao
thi hién dai khéng dinh nang luc thi sinh 1a dai luong
khong d6i trong khoang thoi gian kiém tra va duoc udce
luong dong thoi véi do kho (va/hodc do phan biét, hé s6
doan mo) ctia cau hoi thong qua xac suét tra 1oi ding cau
hoi cua thi sinh. Theo do, hai phwong phap xac dinh d6
kho, d6 phan biét cia cau hoi bang li thuyét khao thi cd
dién va hién dai 1a khac nhau. Ngoai ra, li thuyét khao
thi hién dai cling tinh duogc h¢ s6 doan mo ctia mdi cau
hoi trong khi 1i thuyét khao thi c6 dién khong dé cap dén.
Nhém tac gia nghién ctru, dién gidi cach x4c dinh céc gia
tri d6 kho, do phan biét theo hai li thuyét trén, ap dung
tinh toan bang cac phan mém Excel, Ceta va R. Sau do,
xéac dinh twong quan giita cac két qua thu dugc va danh
gia sy chinh xac, mic do khac biét gitta cac mo hinh.
Nghién ctu dugce thyc hién véi muc tiéu: 1/ Gidi thiéu
phuong phap va cach udc lugng cac chi sé do kho, do
phan biét, hé s6 doan mo cta cau hoi theo 1i thuyét khao
thi ¢4 dién CTT va i thuyét dap ung IRT; 2/ Panh gia
tuong quan giita cac két qua thu dugc theo hai phwong
phap va cac phan mém tinh toan; 3/ Khuyén nghi, dé
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xuat phuong phap va phin mém tinh toan khi dénh gia
cdu hoi va dé thi.

2. N6i dung nghién cuu
2.1. Do kho cau hdi thi trong Ii thuyét khao thi cd dién
Theo 1i thuyét khao thi c6 dién [1] thi d6 kho (p) cia
mot cau hoi thi dugc tinh nhu sau:
8¢ thi sinh trald dFing can hai

P=7

M

Theo d6, 0<p<1, gié tri ctia p cang thap thi cdu héi cang
kho va nguoc lai. Cau hoi rat dé, ai ciing 1am duoc ¢6

¢ng st thi sinh tralé cdu hai

p=1; Cau hoi rat khé, khong ai lam dugc ¢ p=0. Chang
han, ki thi c6 168 HS, trong d6 c6 82 em tra 101 diing cau
hoi 1 va 55 em tra 101 diing cau hoi 2 thi tuong Gng c6 do
khé cau hoi la p, =82/168=0,488; p,=55/168=0,327. Cau
héi 1 duge xem nhu dé hon cau hoi 2. Thong thuong, gia
tri p ctia cau hoi nam trong khoang 0,25 - 0,75 1a ¢6 thé
chép nhan dugc; Khi p 16n hon 0,75 thi cau hoi qua dé,
nho hon 0,25 thi cau hoi qua kho.

2.2. Do kho cau hoi thi trong li thuyét khao thi hién dai

Theo li thuyét khao thi hién dai, con duoc goi la li
thuyét hdi dap (Item Response Theory) thi do kho cua
cau héi va nang luc cua thi sinh la hai dai luong co ban
anh huong t6i xac suét tra 101 ding cau hoi [2].

2.2.1. Mo hinh mét tham so (IRT1)

Cong thirc trong [3]; [4]; [5] mo ta xac suat P va dai

lugng 6 phu thudc mot tham s6 b.

S0 36 thang 12/2020 13



NGHIEN CUU Li LUAN

Flg) = )

Trong biéu thirc nay: P(0) la xac suét tra 101 dung cau
hoi th (i) cua HS c6 nang luc 0, 0<P(0)<1; b, 1a d6 kho
cau hoi thur 1.

C6 thé noi xéac suét P(0) phu thudc vao mdt tham sb b
cta cau hai.

Néu nang luc HS 0 cang 16n thi xac sudt tra 1oi dung
cau hoi cang 16n, khi 6—+o0 thi P,(6)—1; khi 6——c0 thi
P.(6)—0.

Néu d6 kho cau hoi cang 16n thi xac suét tra 16i dung
cau hoi cang nho, khi b.—+oob, thi P(8)—0; khi b——o
thi P (0)—1.

Néu ning luc HS bang d6 khé cau hoi thi xac suat tra
161 ding cau hoi la 50%, khi 0=b, thi P=0,5.

M5 hinh khéo thi hién dai mot tham sd (thuong duoc
goi 14 mo hinh Rasch (1960)) khang dinh: Puong cong
dic trung cau hoi biéu thi phu thudce xac sudt tra 11 ding
cau hoi P vao nang luc 6 cua HS, cac tiém cén ngang
P=0; P=1. B¢ kho cau hoi cang 16n thi dudong cong cang
léch phai. Theo mé hinh mot tham sb cac duong cong
dic trung 1a dong dang véi nhau, néi chinh x4c 1 anh
clia nhau qua mot phép tinh tién theo phuong ngang
(xem Hinh 1a).

R

2.2.2. M6 hinh hai tham so
Cong thuc mo ta [4] c6 dang
gl o | 8-y

P;{E:] = 1 gl 8-y 3)

Céc dai lugng P(0), 0, b, dugc xac dinh nhu cong thirc
muc 2.2.1.

Hé sb D = 1,7 - hé s6 thang do.

bai lugng a, goi 1a d§ phan biét cau hoi. Cung voi su
anh hudng cta do kho va nang luc cua thi sinh, 4§ phan
biét 16n lam cho xac suét tra 10i diing ctia thi sinh c6 ning
luc cao khac biét rd hon (cao hon) so véi xac sudt tra 10i
dung cua thi sinh c¢6 nang luc thap, din dén su thay d6i
ciia x4c suat P.(0) cang lon. Néu cau hoi c6 do phan biét

Item Characteristic Curve 50

Item Characteristic Curve 50

kém thi sy anh huong ctia do kho cau hoi va nang lyc HS
dén kha nang tra 1oi dung/sai cang nho. Néi cach khac,
cau hoi co do phan biét kém cho ta it thong tin vé thi sinh
¢6 ning luc cao hay thap, tirc 1a cau hoi nay khong phan
loai duoc thi sinh. O day, ta hiéu x4c suit P(0) phu thudc
hai tham s b va a cia mdi cau hoi.

D6 phan biét cau hoi duoc xac dinh theo do dbc cua
dudng cong dac trung cau hoi tai gia tri 0=b,

Pl@=b)=tang :%

Cau hdi c6 do phan biét cang nho thi dudong cong dac
trung cang c6 do doc thap (xem Hinh 1b).

2.2.3. Mo hinh ba tham so
Xéc suat tra 101 ding cau hoi [4] duge mé ta la:

“4)

Cac dai luong P(0), 0, b, D, a, dugc xac dinh nhu
trong muc 2.2.2.

Dai lugng c, 1a h¢ s6 doan mo cau hoi tric nghiém,
0<c¢<I. Khi ning lyc HS thap hodc cau hoi kho thi xac
suat tra 101 dung cau héi van 16n hon c..

EE@xE{E‘] = lim F(8) =¢;

ﬂll:—|+:r:

gl 8-kl

pegitap 8-kl

P;{E] =+ ':1 - ':'l']

Chang han, véi cau hoi tric nghiém 4 phuong an
A,B,C,D, ¢6 1 dap an dang thi du HS ¢o6 nang luc thép
hay cau hoi rat kho di nita ta van co xac suét tra 10i dung
ngiu nhién/doan mo bang 0,25, nédi cach khac trong
truong hop nay thi c6 thé coi ¢=0,25. Tuwong ty vdi cau
héi 5 phuong 4n tra 16i - 1 dép an ding thi lay c= 0,20.
Puong cong dic trung cau hoi thir (i) trong mo hinh 3
tham s6 c6 hai tiém can ngang P=c, va P=1. Trong m6
hinh nay, ¢6 ba tham 6 ctia mdi cau hoi 1a b, a va ¢, cac
tham s6 déu anh huong dén xac sudt tra 10i dung cau hoi
P(6) (xem Hinh Ic).

2.2.4. Tinh toan do kho cau hoi mo hinh mét tham so theo li

thuyét khao thi hién dai
Duya theo két qua lam bai thi ma ta c6 thé tinh tryc tiép

Item Characteristic Curve 50
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a) ICC mé hinh 1 tham sé b) ICC mé hinh 2 tham sé ¢) ICC mé hinh 3 tham s6

Hinh 1: Puong cong dic trung ciia ciu héi (ICC) theo cdc mé hinh 1, 2 va 3 tham sé
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d6 kho cau hoi theo li thuyét khao thi ¢6 dién nhu trong
2.1. Theo li thuyét IRT mdt tham sb ta biét duoc xéac suét
mot nhom HS cung diém sé/cung muc nang lyc (k) tra
161 dang mot cau hoi tht (i) nao do.

Theo cong thire (2)
kb

Pp =R&) ==

T 1+e ®)

Trong d6, i=1,2,...,n; n la s6 cau hoi trong dé thi,
k=1,2,...,m; m 13 s6 nhém HS cung mirc nang luc

Tu day ta can xéac dinh céc gia tri do kho céu hoi b
wi =1,n.

Theo [6] tir biéu thirc (5) ta suy ra:

8, — b, :m{j—fm] 6)

Thong thuong, khi s6 HS 1a 16n thi 0<P <1.

Neéu xay ra cac truong hop ddc biét khi P, =0 thi ta lay
gan ding P, <1/n; khi P, =1 thita lay gan diing P, =1-1/n
dé cho biéu thuc (6) x4c dinh.

C6 thé gia thiét tong kho cac cdu hoi bang khong vi
nang lyc HS dugc tinh theo d6 kho cau hoi.

Tir cong thirc (6) ta ldy tong theo tat ca cac cau hoi thi
duoc nang lyc HS thur (k)

= Lyn ( Pik )
B = . i=1In P (7
Do kho cau hoi thu (i) dugce xac dinh tir (6) va (7) theo

moi nhém ning luc (k); vk =T, m

b =8, —1n(:—;fmj

@®)

Vi vy, ta ldy gia tri trung binh d6 kho cau hoi thir (i)
theo 1i thuyét IRT mot tham s6 1a

b =6 — =T, (2] ©

Nhén xét chung: Nhu vay, do kho cua cau hoi khi
tinh theo cac mo6 hinh IRT1, IRT2, IRT3 cé gia tri khac
nhau. Theo IRT1 thi b=0,63, IRT2 thi b=0,45, IRT3 thi
b=0,46 (xem Hinh 1). Tuy su khac bié¢t khong 16n nhung
diéu nay thé hién sy anh huong cua cac tham s6 a (do
phan biét) va ¢ (hé s6 doan mo) dén do kho b cia ciu
hoi. Theo d6, @6 phan biét a cling khac nhau véi cac md
hinh hai va ba tham sb, trong IRT?2 thi a=0,67, IRT3 thi
a=0,65.

2.3. So sanh dd kho cau héi theo cac li thuyét khao thi co dién

va hién dai

Theo céc li thuyét c6 dién va li thuyét hién dai [1], ta s&
thu dugc do kho cau hoi x=p, theo muc 2.1 va y =b, theo
muc 2.2, trong d6 i=1,2,...,n.

Két qua tim ra hai ddy X va Y 1a gia d6 kho cac cau
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hoi theo céc li thuyét khao thi ¢6 dién (CTT) va li thuyét
khao thi hién dai (IRT).

Ta xét biéu thirc r nhur 13 hé s twong quan hai diy X
va 'Y thu duoc & trén

_ Tix-x gy )
F= |TI. . I:TII PR N e
valx =& ol yi-F

(10)

Mién gia tri thu duoc —1<r<1.

Néu gia tri r cang gan 1 thi két qua thu duoc theo céc li
thuyét trén cang lién quan thuan chit chg, ciing c6 nghia
1a cau hoi nao kho hon tinh theo li thuyét c6 dién ciing
¢6 d6 khé cao hon theo li thuyét hién dai. Trong trudng
hop cén thiét, ¢6 thé 14y két qua theo i thuyét cb dién du
doan két qua thu duoc theo li thuyét hién dai.

2.4. So sanh d6 khé cau hoi bang phan mém Excel

Phan tich dit liéu bai 1am cta 148 sinh vién 1am dé thi
gdm 50 cau hoi (n= 50) tric nghiém khach quan 4 lya
chon (A, B,C, D). Theo li thuyét khao thi c6 dién thi do
kho céu hoi p tinh truc tiép nhu xac suat HS tra 161 dung
cau hoi theo (1), d6 dé& 1a qg=1—p. Theo li thuyét hién dai
mdt tham sd thi bai toan tré nén phtic tao hon nhiéu, ta
can tim xac sudt HS tra 10i dung cu hoi P, sau d6 giai hé
phuong trinh thu dugc d§ kho cau héi b va nang luc HS
0. Lap trinh trén phan mém Excel, dya theo két qua bai
lam, theo 1i thuyét khao thi ¢6 dién CTT va IRT mot tham
s6 theo cong thirc (2)-(6), ta thu dugce do kho ciu hoi tir
cdu 1 dén cau 50 trong dé thi (xem Bang 1).

Bang 1: Do kho ctia cau héi tinh bang phan mém Excel theo li
thuyét CTT va li thuyét IRT

Do kho/dé cuia cau héi tinh bang phan mém Excel

D0 kho theo CTT D¢ dé theo CTT Do kho theo IRT
1 0.804 0.196 0,804
2 0.865 0.135 0,865
3 0.926 0.074 0,926
4 0.878 0.122 0,878
5 0.122 0.878 0,122
48 0.608 0.392 -1.002
49 0.804 0.196 -3.216
50 0.432 0.568 0.626

Theo CTT thi cau hoi d& nhét 1a cau sb 7, c6 do khoé 1a
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0,959, tuong duong 95,9% HS lam dung cau 7; cau hoi
kho nhat 1a cau sb 5 c6 do kho 1a 0,122, twong duong
12,2% HS lam dang cau 5. Theo IRT mot tham s6 thi cau
héi d& nhét 1a cau sé 7 ,c6 d6 kho 14 -2,88; cau hoi khé
nhit 14 cdu sb 5 c6 do kho 13 2,89. Ta thay, tuy thang do
d6 kho khac nhau nhung CTT va IRT c¢6 su lién h¢ tuong
quan chit ch&. Vi mé hinh mot tham sé thi theo IRT ta
thu duoc biéu d6 phan bd niang lyc HS theo do kho cau
hoi nhu Hinh 2 bang phdn mém Excel.

Hinh 2: Biéu do phén bé néng liec ciia thi sinh va dé khé
cua cau hoi

Muc nang lyc HS dao dong tur -1,15 dén 1,89. Biéu d6
cho thay, c6 nhiéu cau hoi kho vuot nang luc céc thi sinh
va ciing nhiéu cau hoi dé nam dudi nang lyc HS. HS c6
luong cao nhét tap trung mirc nang lyc 0,86 (17 em); co
d6ng HS dat muc ning lyc TB hon cac muc thip va cao.
banh gia tuong quan hai dai luong d6 kho cau hoi theo
IRT (Y) va @6 kho cau hoi theo CTT (X) boi cong thirc
(10) c6 két qua twong quan R = 0,992. Thyc té, ta thay
X 14 @6 dé cau hoi trong CTT, X la dai luong la q = 1-p.
Puong hdi quy tuyén tinh Y = aX+b v6i cac hé sba va b
dugc tinh theo cong thurec.

JZxi —5F  E(XY) — EX.EV
- - V(X) '

EX = 0,429; EY = 0,000; E(XY) = 0,393; V(X) =
0,067; a = 5,838; b=-2,504

4,000

3,000

s
po-~d

13579 11131517%325272931333537394143454749

f/
ad

2,000

1,000

— CTT
0,000

= |RT1

-1,000

-2,000

-3,000

-4,000

Hinh 3: Biéu do twong quan dj khé ciia cdu hoi khi tinh
theo CTT va IRTI
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Hinh 3 1a d6 thi trén phan mém EXCEL biéu dién do
kho cau hoi, thtr tu cac cau da duoc hoan vi sao cho do
khé ting dan. D6 thi theo li thuyét co dién va i thuyét
hién dai [a CTT va IRT1 tuong ung.

Biéu dd c6 tung d¢ 1a d6 khé cau hoi, hoanh do 1a sb
thir tur cdu hoi d& thi. Theo cong thirc (10) ta tinh dugc
gia tri 1=0,992~1 cho thdy giita X va Y c6 tuong quan
thuén rit manh. Sai bién d6i dai luong Y va aX+b co do
thi gan nhu tring nhau (xem hinh v&). Vi vay, c6 thé lay
d6 kho cau hoi theo 1i thuyét khao thi ¢6 dién (dé xac
dinh hon) dé dy doan d6 kho cau hoi theo 1i thuyét khao
thi hién dai (khé xac dinh hon).

2.5. So sanh d6 kho cau hoi bang phan mém CETA va R

Nhom nghién ctru st dung phan mém CETA (Phan
mém phan tich cau hoi, dé thi duoc phét trién boi
Trung tdm Khao thi Pai hoc Qudc gia Ha Noi) va dua
trén 1i thuyét khao thi c¢6 dién [1] dé phan tich céu
hoi thi va dé thi. Két qua udc luong do kho thu duge
trong CETA tring véi két qua tinh toan trén EXCEL
nhu Bang 2.

Bang 2: Do kho cua cau héi theo CTT tinh bang phan mém Excel
va CETA

Do kho ctia cau héi

CTT - Excel CTT - CETA
1 0.804 0,804
2 0.865 0,865
3 0.926 0,926
4 0.878 0,878
5 0.122 0,122
48 0.608 0,608
49 0.804 0,804
50 0.432 0,432

Trén phin mém mi ngudén md R (version 3.5.2),
st dung packet Irtoys vGi goi 1énh est va cau tric
model. *PLS$est ta tinh dugc dd kho cau hoi theo cac
mo hinh (1-2-3) tham sé trong muc 2.2.1 - 2.2.3. Két
qué tinh toan d6 kho cau hoi trén EXCEL theo li thuyét
khao thi hién dai mé hinh mot tham sb duoc thuc hién
nhu trong cong thirc (5)-(9). Bang két qua thu duoc nhu
sau (xem Bang 3).



Bang 3: Do kho cta cau hdi tinh bang phan mém Excel va phan
mém R theo cac mo hinh cua li thuyét IRT

Do kho ciia cau héi theo IRT tinh bang phan mém Excel va R

IRT1 - Excel IRT1-R IRT2 - R IRT3-R
1 -1.281 -3.216 -1.273 -1.156
2 -1.753 -4.213 -2.077 -2.158
3 -2.336 -5.695 -2.422 -1.161
4 -1.861 -4.488 -1.381 -1.443
5 2.893 4.479 4.615 6.959
48  -0.089 -1.002 -1.710 0.375
49  -1.288 -3.216 -1.794 -0.808
50 0.879 0.626 0.453 0.456

(Chii thich: IRTI, IRT2, IRT3: Lan lwot la mé hinh IRT
1, 2, 3 tham s0)

Dé kiém tra sy chinh x4c cta thuat toan dé xuat trong
(5)-(9) ta xac dinh tuwong quan d¢ kho thu dugc theo li
thuyét khao thi hién dai trén EXCEL mé hinh mot tham
s6 IRT1 (EXCEL) va theo li thuyét c6 dién CTT, hién dai
IRT1, IRT2, IRT3 trén cic phan mém CETA va R (xem
Bang 4).

Bang 4: Tudng quan vé do kho cta cau héi khi tinh bang phan
mém Exel va phan mém R

M6 hinh CTT IRT1 IRT2 IRT3
(phan mém)  (CETA) (R) (R) (R)
IRT1 (EXCEL) r=10992 r=099 r=0,35 r=0,035

(Chii thich: IRT1, IRT2, IRT3: Lan lwot la mé hinh IRT
1, 2, 3 tham s0)

Dé x4c dinh su anh huong cua cac dai lwong khac nhu
d6 phan biét a hay d6 doan mo c téi ctia d9 kho cau hoi b
trong cic cac mo hinh (1-2-3) tham s theo 1i thuyét khao
thi hién dai ta xac dinh twong quan d6 khoé thu duoc trén
cac phan mém CETA va R theo Bang 5.
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Bang 5: Tueng quan vé do kho ctia cau hoi khi tinh bang cac
phan mém Exel, CETA, R theo cac mo hinh IRT

Mb hinh - phan mém  IRT1 (R)  IRT2 (R) IRT3 (R)

CTT (CETA) r=0991 r=0335  r=0021
IRT1 (R) - r=0347  r=0044
IRT2 (R) - - r=0,024

(Chui thich: IRT1, IRT2, IRT3: Lan lwot la mé hinh IRT
1, 2, 3 tham s0)

Tir s6 liéu trén, ta thdy su twong quan d6 kho cau hoi
giita li thuyét CTT véi li thuyét IRT mot - hai - ba tham
s6 (IRT1- IRT2- IRT3) twong tng 1a manh - trung binh
- yéu. Két qua chi ra rang, néu thay d6i tham s6 khao sat
thi trong m6 hinh khao thi hién dai IRT thi cling c6 sy
thay déi vé d6 kho ciu hoi.

3. Két luan va dé xuat

Bai bao di dé xudt co s i thuyét, cong thuc va cac
budce tinh toan cac chi sd cta cau hoi nhu do kho, do
phan biét, hé s6 doan mo theo cac mdé minh CTT, IRTI,
[RT2, IRT3. Dua theo cac bién ddi toan hoc véi xa‘ip xi
trong (6) dé thu duoc do kho cau hoi b.. Kiém nghiém két
qua trén thuc té bang cach tinh toan b, trén Excel theo li
thuyét CCT va li thuyét IRT (mé hinh mét tham s6). Vi
mo6 hinh IRT hai hodc ba tham s thi viéc giai hé phuong
trinh voi cac an (0., b, a, c) gap kho khan khi 1ap trinh
tinh toan trén Excel. Nhom tac gia s dung packet Irtoys
trén phan mém ma ngudn mad R (version 3.5.1) dé tim ra
dugc d6 kho, do phan biét, hé sé doan mo (b, a,, ¢,) ciia
cau hoi. Khi so sanh két qua d6 kho thu duoc ta thay co
turong quan rat manh giita hai két qua theo 1i thuyét khao
thi c6 dién va hién dai mot tham so. Tuy nhién, theo 1i
thuyét khao thi hién dai thi c6 sy tuong quan yéu, thé
hién sy khac biét gitra cdc mo6 hinh mot - hai - ba tham $6.

Nhu vay, 1i thuyét khao thi hién dai dé cap day du hon
cac yéu t6 anh hudng dén xac suit tra 101 ding cau hoi
cua thi sinh nhu d6 phan biét, h¢ s6 doan mo. Tuy nhién,
viéc udc lugng cac gia tri nay kha phuec tap, phai trai qua
nhiéu bude tinh toan, vi vay can sir dung thém cac phan
mém hd trg nhu phan mém Ceta, R. Trong mot s6 trudng
hop, c6 thé sir dung két qua theo li thuyét khao thi co
dién nhu mot gia tri tham khao dé so sanh véi li thuyét
khao thi hién dai.
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ABSTRACT: An analysis of examination papers based on Classical Test
Theory (CTT) and Item Response Theory (IRT) often refers to the difficulty
of the questions. The methods of determining the difficulty level by CTT
and IRT are difference in mathematical expressions, but they have the
same statistical meaning, that is, the more difficult the items are, the lower
the examinee’s probability of correctly answering the items is. This paper
presents the methods to assess the difficulty and calculate the theoretical
parameters of the items in the examination papers by using Excel, CETA
and R programs. On that basis, the paper will define the similarity of the CTT
and IRT theories, then suggest the implementation of recommendations in
practice.
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