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Covariance

Binary Variables)
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(خطأ  -مثل صح)المتغير الثنائي 

𝒑 =

𝒑 =
2

5
= .4

الأولالسؤال

1

0

1

0

0
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(خطأ  -مثل صح)المتغير الثنائي 

𝜎2 = 𝒑𝒒
𝒒 = (1 − 𝒑)

𝜎2 = .4 ∗ .6 = .24

𝜎 = √(𝒑𝒒)

𝜎 = √ .4 ∗ .6

𝜎 = √ .24 ≂ .489

الأولالسؤال

1

0

1

0

0
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Covariance( التباين المشترك)التغاير 

الرقم  X Y
- X )متوسط قيم

(x

تربيع

 xانحراف قيم (

(عن متوسطها

y-)متوسط

y)قيم 

تربيع

yانحراف قيم  (

(عن متوسطها

حاصل ضرب 

انحرافات المتغيرين

1 2 1 -2 4 -1 1 2
2 4 2 0 0 0 0 0
3 6 3 2 4 1 1 2

المجموع 12 6 0 8 0 2 4

المتوسط 4 2

=
4

3 − 1
= 2
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Variance-Covariance Matrix
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Variance-Covariance Matrix

x y

x 4.00

y 2.00 1.00

xر  تباين المتغي

xر  تباين المتغي
yو  xن  التباين المشترك للمتغيري
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𝜎2= 4+1+2*(2) 

X Y X + Y

2 1 3

4 2 6

6 3 9

x y

x 4.00

y 2.00 1.00

ر  تباين المتغي
(x+y)
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𝜎2= 4+1-2*(2) 

X Y
X - Y

2 1 1

4 2 2

6 3 3

x y

x 4.00

y 2.00 1.00

ر  تباين المتغي
(x-y)
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X Y

2 1
4 2
6 3

x y

x 4 = 2

y 2.00 1 = 1

ر  تباين المتغي
(x)

11

x y

x 4.00

y 2.00 1.00

الانحراف المعياري  
(x)للمتغير  

r𝑥𝑦 =
2

2 ∗ 1



Generalizability Theory

Item Response Theory

Classical Test Theory
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نظريات القياس 

Classical Test Theory
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Classical Test Theory

O = T + E

O=

T= 

E= 
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Classical Test Theory

.1

.2

.3
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Classical Test Theory

.1Stability Coefficient

.2Equivalency Coefficient

.3Split-Half Coefficient

.4Cronbach’s Alpha

.5Kuder and Richardson 20

.6Kuder and Richardson 21

---------------------------------------------

Suen, 199016



Classical Test Theory

.1Stability Coefficient

Test-Retest Method
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.1Stability Coefficient

—
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Classical Test Theory

.2Equivalency Coefficient
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Classical Test Theory

.2Equivalency Coefficient
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.2Equivalency Coefficient

1
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Classical Test Theory

.3Split-Half Coefficient
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.3Split-Half Coefficient

.I

.II

.III

.IV

.1

.2
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.3Split-Half Coefficient

Lord, 1957

.I

.II

.III
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.4Cronbach’s Alpha
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.4Cronbach’s Alpha

α =
3

3 − 1
[1 −

4 + 1 + 4.33

25.33
]

α =
3

2
[1 −

9.33

25.33
]

α =.947

X Y Z TOTAL

2 1 1 4

4 2 4 10

6 3 5 14

4 1 4.33 25.33
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.5Kuder and Richardson 20

27



.6Kuder and Richardson 21
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Reliability


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Reliability


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






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نظريات القياس 







(1

(2


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Standard Error of Measurement

:









±
33

Standard Error of Measurement



Standard Error of Measurement

.9

2

𝑆𝐸𝑀 = 2 ∗ 1 − .5

𝑆𝐸𝑀 = 2 ∗ .5

𝑆𝐸𝑀 = 2 ∗ .71
𝑆𝐸𝑀 = 1.41

30 ± 1.41   (28.59, 31.41)
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Standard Error of Measurement














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نظريات القياس 

Reliability of Cut-Score







–
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نظريات القياس 

Reliability of Cut-Score

K2Livingston, 1972

𝜎𝑡
2

𝜎𝑥
2

µ


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نظريات القياس 

Reliability of Cut-Score

K2Livingston, 1972

𝜎𝑡
2

𝐾𝑅20


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نظريات القياس 

Reliability of Cut-Score

K2Livingston, 1972

𝐾𝑅20
.9

𝜎𝑡
24 x .9 =  

(10)  



4 ∗ .9 + (10 − 12)2

4 + (10 − 12)239



نظريات القياس 

Reliability of Cut-Score

K2Livingston, 1972

4 ∗ .9 + (10 − 12)2

4 + (10 − 12)2

7.6

8

.95

40


