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Abstract 

The present study aimed at using the item response theory for constructing a 

criterion-referenced test in descriptive statistics for 1st year students (social sciences), 

a common trunk, in the Djelfa University according to Research Model.  

The test consisted of (20) MCQ with four alternative items. one of which represents 

the correct answer.  

The researcher used the descriptive analytical method because it is the most 

appropriate for this study. 

The study sample were (502) students in the Zian Achour University in Djelfa. 

The most significant results were shown in verifying the assumptions of item 

response theory in this study, in addition to having 19 items that were inconsistent 

with the Rasch Model while 1 item were excluded as they found to be inconsistent with 

the Rasch Model. Furthermore, 18 Students were excluded from the sample because 

they were found inconsistent with the model. The estimates of the difficulty and 

discrimination coefficients were also acceptable. 

The analysis also produced a good test that has different forms of validity in 

addition to (0.99) reliability coefficient of items and (0.87) reliability coefficient of 

persons. 

The results also revealed that the maximum value of information was achieved 

at (e=b) which agrees with Rasch Model and that the test offers the maximum 

information at medium ability levels while the minimum information was at both 

lowest and highest ability levels. 

The results showed that the value of the information function of the test provides 

the largest amount of information at the average power levels whose value was (3.32) 

and the standard error of measurement (0.55) corresponding to the middle of the true 

degree (09), which corresponds to zero scale. It provides the least amount of 

information at high and low power levels. 

Keywords: Achievement test, Criterion Referenced Test, Item Response Theory, Rasch 

model.  
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𝑟𝑡𝑡

𝜎2𝑑

𝜎2𝑡

Guttman

𝑟𝑡𝑡 = 2 (1 −
𝜎1

2 + 𝜎2
2

𝜎𝑡
2 ) … … … (05) 

𝑟𝑡𝑡

𝜎1
2

𝜎2
2
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𝜎𝑡
2

Horst formula

𝐻 =
𝑟√𝑟2 + 4𝑝1𝑝2(1 − 𝑟2) − 𝑟

2𝑝1𝑝2(1 − 𝑟2)
… … … (06) 

r

𝑟2

𝑝1

𝑝2

Mosier Formula

𝑟𝑜𝑒 =
𝑟𝑜𝑡𝜎𝑡𝜎𝑜

√𝜎𝑡
2 + 𝜎𝑜

2 − 2𝑟𝑜𝑡𝜎𝑜𝜎𝑡

… … … (07)

r𝑜𝑡

σt

σo

σt
2

σo
2



  

80 
 

20

Kuder & Richardson

KR20

21

• 

• 

• 

• 

𝜌𝐾𝑅20 =
𝑛

𝑛 − 1
(1 −

∑ 𝑝𝑗𝑞𝑗 

𝑘
𝑗=1

𝜎2
) … … … (08)

𝑛

𝑝𝑗 

𝑞𝑗

𝜎2

20

2006164
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𝜌𝐾𝐵21 =
𝑛

𝑛 − 1
(1 −

𝑥(𝑛 − 𝑥)

𝑛(𝜎2)
) … … … (09)

n

𝑥

𝜎2

alphas ’Cronbach

α2000129

2013228

𝑟∝ =
𝑛

𝑛 − 1
(1 −

∑ 𝜎𝑖
2

𝜎2
) … … … (10) 

𝑛 

𝜎𝑖
2

𝜎2

2009

- 

2006

(0.75و   0.25)  

0.50

- 
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200482

𝑛 =
𝜌𝑥𝑥′(1 − 𝜌𝑗𝑗′)

𝜌𝑗𝑗′(1 − 𝜌𝑥𝑥′)
… … … (11)

𝑛

𝜌𝑥𝑥′

𝜌𝑗𝑗′

0.50.8

𝑛 =
0.8(1 − 0.5)

0.5(1.0.8)
=

0.4

0.1
= 4 

- 

- 
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𝜌𝑗𝑗′ = 1 −
𝜎𝑥

2(1 − 𝜌𝑥𝑥′)

𝜎𝑢
2

… … … (12)

𝜌𝑗𝑗′

𝜎𝑥
2

𝜎𝑢
2

𝜌𝑥𝑥′

- 

- 

- 

2013

خ

𝟏 − ن
− ص =  س



  

84 
 

2008213

2000

• 

• 

• 

• 

• 
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True Score

Parallel Measures

20001996Nitko 2001 Randall 19982018

- 

- 

- 

- 
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- 

- 

- 

- 

- 

8

2001(Hambleton & Swaminathan, 2009 ;Allen & Yen 1979

2018

- 
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- 

- 

- 

- 
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- 
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Item Response Theory 

Traits

1991447

2007

- 

- 

- 
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- 

- 

2001686

200713

20002122
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1992

. 

Linden & Hambleton, 1997, p 5

200247-48

- 

- 

- 

- 

 (Baker, 2001, p. 7
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2000690

. 

. Unidimensionality

2004

1988
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2004

115

. Local Independence

2001

Hambleton, Swaminathan, & Rogers, 1991, p. 10

Orlando, n.d.

2007

. assumption of speediness

1986
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Hambleton & Swaminathan, 1985

. Equal Discrimination Indices

2004

2004

Slope

ai

Minimal Guessing

3PLM

Wiberg 2004

.  

. Difficulty Parameter 

2007



  

95 
 

224(∞+)(∞−)

3+3Baker 2001 p 5

2.5. Discrimination Parameter

∞ +

200819

3.5. Guessing Parameter 

1 +0 35Baker

2001 p 28

4.5. Ability Parameter 

Wright & Stone 1979,p.17

(∞+)∞ −

Baker 2001

1.  

𝐼𝑖(𝜃) = [𝑃𝑖(𝜃)𝑄𝑖(𝜃)] … … … (01) 

2.  
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𝐼𝑖(𝜃) = 𝑎2[𝑃𝑖(𝜃)𝑄𝑖(𝜃)] … … … (02) 

3.  

𝐼𝑖(𝜃) = 𝑎2 [
𝑄(𝜃)

𝑃𝑖(𝜃)
] [

𝑃𝑖(𝜃 − 𝑐)2

(1 − 𝑐2)
] … … … (03) 

4.  

𝐼𝑖(𝜃) =
𝑎2[𝑃𝑖(𝜃) − 𝑐]2[𝑑 − 𝑃𝑖(𝜃)]2

[(𝑑 − 𝑐)2𝑃𝑖(𝜃)][1 − 𝑃𝑖(𝜃)]
… … … (04) 

𝐼𝑖(𝜃)(𝑖)

𝑃𝑖(𝜃)(𝜃)(𝑖)

Loken & Rulison, 2010

𝐼𝑖 = ∑ 𝐼𝑖(𝜃) … … … (05)

𝑁

𝑖=1

𝐼𝑖(𝜃)(𝑖)

𝐼(𝜃)

𝑆. 𝐸(𝜃) =
1

√𝐼(𝜃)
… … … (06) 

𝐼(𝜃) = ∑ 𝐼𝑖(𝜃)

𝑁

𝑖=1

 

𝐼𝑖(𝜃) = 1/(𝑆. 𝐸(𝜃))2 
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𝑆. 𝐸(𝜃)Hambleton & Swaminathan,1985

Item characteristic 

Curve (ICC) وهو

𝜃S

2009

451

07

2009

1980Lord

θ

0 87

0.87
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1980

S

Step Function(𝜃2)

(S)

2009452453

08

2007Henson 1999

- 

- 
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- 

1995Husen &Postlethwaite

2007

- 

1997

200732

 

Panter & Reeve,2002, p25)  2012

Bejar, 1983, pp. 31-32

Szabo, 2008, p. 47
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2004

 

  (Wright & Stone, 1979, p. 60)

 (Szabo,2008, p 44)

1986

 (Bejar,1983, 

p.37)

(Bachman, 1991, p. 209)
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(Wiberg, 2004, p.4)

•  

• . 

• . 

(Hambleton, et al., 1991)

Assumptions of the Model

 Unidimensionality  .أ

(Yen 

& Edwardson, 1999) 

  Equal discrimination  .ب

i

 .    

 Possibility of guessing the correct answer    
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(Wiberg, 2004, p.5)

 Expected Model Features 

- 

- 

 

 Model predictions of actual test results الفعلية

- 

- 2 

IRM

2000686

ScalingScale values
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Probabilistic  

Deterministic

198240

092000616

2000

67
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Rasch

One parameter

Rasch

Benjamin Wright

1986118

نماذج الاستجابة للمفردة

نماذج ديناميكية

فيشرنموذج بوكنموذج

نماذج استاتيكية

نماذج احتمالية تحديديةنماذج

الكامنةللعيناتسفلدلازرنموذج

نموذج بيرنبوم نموذج لورد نموذج راش

نموذج المفردة ثنائية الدرجة

نموذج المفردة متعددة الدرجات

نماذج بدائل المفردة الثنائية

نموذج الاستجابة الاسمية

نموذج متعدد الابعاد

نموذج جتمان التراكمي
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1986أ 1988

1996311

 .(Crislip & Chance, 2001, p. 2) بأن تكون الفقرات ذات قوة تمييزية واحدة

𝑝𝑖(𝜃) =
𝑒𝐷(𝜃−𝑏𝑖)

1 + 𝑒𝐷(𝜃−𝑏𝑖)
… … … (07) 

𝑝𝑖(𝜃)𝜃i

𝐷 

𝜃

𝑏𝑖𝑖

𝑒
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 ( المنحنيات المميزة للدالة لثلاثة فقرات في نموذج راش 10)رقم شكل 

.Lord

ai

ci

biai2010

200751

𝑝𝑖(𝜃) =
𝑒𝐷𝑎𝑖(𝜃−𝑏𝑖)

1 + 𝑒𝐷𝑎𝑖(𝜃−𝑏𝑖)
… … … (08) 

𝑎𝑖

θS

biai
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2009

22

0.5(-)∞+ ،∞

Bake

.Wiberg, 2004

11 
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( Birnbaumم )

Three-parameter logistic model 

1986695

(Hullin et al., 1983,p.29). 

Baker, 2001,pp. 28-29

(Hambleton & Swaminthan,1985). 

𝑝𝑖(𝜃) = 𝑐𝑖 + (1 + 𝑐𝑖)
𝑒𝐷𝑎𝑖(𝜃−𝑏𝑖)

1 + 𝑒𝐷𝑎𝑖(𝜃−𝑏𝑖)
… … … (09) 

𝑐𝑖

 

 

 

 



  

109 
 

12

1. 

. 

2. 

200860 

3. 

2000 

4. 

20008384 
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Rasch Model

1. 

- 

2001696

- 

199044

- 

- 

1996123

- 01

(Wright & Masters, 1982, p. 2) 

2. 

1965
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 (Benjamin Wright) 

200196

1977

Hambleton, & cook 1977 90

▪ 

 

▪  

▪  

2001Fischer 1997 Boeck & Wilson 2006 p 26  )

- 

 

- 

. 

- 

 

- 

10 

.

2001227 
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(𝑉)(𝑖)

(𝛽𝑣)δi)

أ 1988

43

𝛿𝑖) <

(𝛽𝑣)

(0.5)(𝛽𝑣)𝛿𝑖)

(𝛽𝑣 − 𝛿𝑖)(0.5)

(𝛽𝑣)𝛿𝑖)(𝛽𝑣 − 𝛿𝑖)

(0.5)44

(𝛽𝑣 − 𝛿𝑖)

  . 

 

 
(13)

 : 

𝑃[𝑋𝑣𝑖 = 1] > 0.5                (𝛽𝑣 − 𝛿𝑖) > 0    

𝑃[𝑋𝑣𝑖 = 1] < 0.5                (𝛽𝑣 − 𝛿𝑖) < 0 

𝑃[𝑋𝑣𝑖 = 1] = 0.5             (𝛽𝑣 = 𝛿𝑖) 
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𝑃

14(𝛽𝑣 − 𝛿𝑖)

14

3. 

(𝑣)(i)

(𝛽𝑣)(𝛿𝑖)

(𝑋𝑣𝑖)

(Βv − δi)(𝑋𝑣𝑖 = 1)

49ب1988

𝑃𝑣𝑖 = 𝑓(𝛽𝑣 − 𝛿𝑖)… … … (01)

𝑃𝑣𝑖(𝑣)(𝑖)

𝑃𝑣𝑖(𝛽𝑣 − 𝛿𝑖)

 ∞ −∞ +(−∞ < (𝜷𝒗 − 𝜹𝒊) < +∞)

(𝛽𝑣 − 𝛿𝑖)(𝑒)

 
(𝛽𝑣  ،بارامتر قدرة الفرد :)(𝛿𝑖)بارامتر صعوبة المفردة أو البند : 
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𝑒(𝛽𝑣−𝛿𝑖) = 𝑒𝑥𝑝(𝛽𝑣 − 𝛿𝑖)… … … (02)

0 ≤ 𝑒(𝛽𝑣−𝛿𝑖) ≤ ∞ +

0 ≤
𝑒(𝛽𝑣−𝛿𝑖)

1 + 𝑒𝑥𝑝 (𝑣𝑝 − 𝛿𝑖)
≤ 1

𝑃𝑣𝑖 −
exp(𝛽𝑣 − 𝛿𝑖)

1 + exp(𝛽𝑣 − 𝛿𝑖)
… … … (03)

𝑋𝑣𝑖 = 1

𝑃 (𝑋𝑣𝑖 =
1

𝛽𝑣
, 𝛿𝑖) =

𝑒𝑥𝑝 (𝛽𝑣 − 𝛿𝑖)

1 + exp(𝛽𝑣 − 𝛿𝑖)
… … … (04)

𝑋𝑣𝑖 = 0

𝑃(𝑋𝑣𝑖 = 0/𝛽𝑣, 𝛿𝑖) = 1 −
𝑒𝑥𝑝 (𝛽𝑣 − 𝛿𝑖)

1 + 𝑒𝑥𝑝 (𝛽𝑣 − 𝛿𝑖)

𝑃(𝑋𝑣𝑖 = 0/𝛽𝑣, 𝛿𝑖) =
1

1 + 𝑒𝑥𝑝 (𝛽𝑣 − 𝛿𝑖)
… … … (5)

𝑃(𝑋𝑣𝑖 = 𝑋/(𝛽𝑣, 𝛿𝑖) = 1 −
𝑒𝑥𝑝[𝑋(𝛽𝑣 − 𝛿𝑖)]

1 + 𝑒𝑥𝑝(𝛽𝑣 − 𝛿𝑖)
       , 𝑋 = 0,1 … … … … (06)

WillmotS. & FowlesDpMurrayDWright Mead &

Bell Wright & Stone

. 

 
 𝑒𝑥𝑝 ي : تعني المقابل اللوغاريتم 
  = احتمال النجاح(  - 1) احتمال الخطأ 
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53أ1988

1986

1996

1996221

(Baker, 2001, p. 55)

𝑉(𝑈)(𝑖)(𝑖)

(𝑐)(v)19884349أ

 Item-Free 

Wright 

& Panchapakesan, 1969, p.23
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1996321(𝑣)(𝑖)

𝑃𝑣𝑖 =
𝑒𝑥𝑝 (𝛽𝑣 − 𝛿𝑖)

1 + 𝑒𝑥𝑝 (𝛽𝑣 − 𝛿𝑖)
… … … (07)

𝑃𝑣𝑖(𝛽𝑖)𝛿𝑖

𝑒𝑥𝑝 (𝛽𝑣 − 𝛿𝑖)

𝑒𝑥𝑝(𝛽𝑣 − 𝛿𝑖) =
𝑃𝑣𝑖

1 − 𝑃𝑣𝑖

(𝛽𝑣 − 𝛿𝑖) = 𝑙𝑛
𝑃𝑣𝑖

1 − 𝑃𝑣𝑖
… … … (08)

𝑃𝑣𝑖

1 − 𝑃𝑣𝑖

(𝑙)(𝑒)

(𝑢)(𝑖)

(𝛽𝑢 − 𝛿𝑖) = 𝑙𝑛
𝑃𝑢𝑖

1 − 𝑃𝑢𝑖
… … … (09)

(𝛿𝑖)

(𝑣)(𝑢)

(𝛽𝑣 − 𝛽𝑢) = 𝑙𝑛
𝑃𝑣𝑖

1 − 𝑃𝑣𝑖
− 𝑙𝑛

𝑃𝑢𝑖

1 − 𝑃𝑢𝑖
… … … (10) 

 
  إذا كان𝑃𝑣𝑖(1 − 𝑃𝑣𝑖
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(𝑣)(𝑢)

(𝑢)(𝑣)

Person-free

Baker, 2001, p. 91

1996321

(𝑣)(𝑐)  (𝑖)

(𝛽𝑣 − 𝛿𝑖) = 𝑙𝑛
(𝑃𝑣𝑖)

1 − 𝑃𝑣𝑖

… … … (11)

(𝛽𝑣 − 𝛿𝑖) = 𝑙𝑛
(𝑃𝑣𝑐)

1 − 𝑃𝑣𝑐

 … … … (12)

(𝛽𝑣)(𝑐)

(𝑖)

(𝛿𝑐 − 𝛿𝑖) = 𝑙𝑛
(𝑃𝑣𝑖)

1 − 𝑃𝑣𝑖

−
(𝑃𝑣𝑐)

1 − 𝑃𝑣𝑐

… … … (13)

(𝑖)

(𝑐)(𝑐)(𝑖)
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. 

Unidimensionality 

1999

1988

-  

- 

 

 Local independence

-  

-  

-  

- 

▪  

▪ Kim & Hong,2004, 

p,18; Avery et al., 2003, p,698)200739
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200740

Item characteristic Curves

64

Hambleton & Swaminathan p

Eliis & Van Der & Wollenberg 1993 p 417

41ص2007



  

120 
 

- 

- 

- 

- 

- 

. 

Likelihood-based Person-fit Indices

(Maximum Likelihood Estimation) (MLE)

198861

(𝜃)

𝐿(𝑢\𝜃)

Tao, Shi & Chang, 2012

201820
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𝐿(𝑢\𝜃) = (∏ 𝑝𝑖(𝜃)𝑈𝑖

𝑛

𝑖=1

𝑄𝑖(𝜃)1−𝑈𝑖) (∏ ∏(𝑝𝑗𝑘(𝜃))𝑢𝑗𝑘

𝑚

𝑘=0

𝑛

𝑖=1

) … … … (13)

(∏ 𝑝𝑖(𝜃)𝑈𝑖𝑛
𝑖=1 𝑄𝑖(𝜃)1−𝑈𝑖)

(𝑈𝑖)(𝑝𝑖)

𝑖)𝑄𝑖(𝜃)(𝑛)

(∏ ∏ (𝑝𝑗𝑘(𝜃))𝑢𝑗𝑘𝑚
𝑘=0

𝑛
𝑖=1 )

(𝑚)𝑢𝑗𝑘)𝑢 =

(𝑢1𝑘, 𝑢2𝑘 , … , 𝑢𝑗𝑘, 𝑢𝑗 + 1𝑘, … , 𝑢𝑛𝑘)𝑢𝑗𝑘 = 1

(𝑖)(𝑘)𝑢𝑗𝑘 = 0(𝑘)𝑝𝑗𝑘(𝜃)

(𝜃)20181920

(𝜃)

𝜕

𝜕𝜃
𝑙𝑛𝐿(𝑢\𝜃) = 0 … … … … (14)

(𝜃)

Newton Raphson

Hambleton, & Swaminathan 1985

𝜃𝑚+1 = 𝜃𝑚−

[
𝜕

𝜕𝜃
𝑙𝑛 (𝑢\𝜃)]

[
𝜕2

𝜕𝜃2 𝑙𝑛 (𝑢\𝜃)]
… … … … . (15)

𝜃𝑚𝑚

𝜃𝑚+1

(𝜃𝑚)(𝜃𝑚+1)0.005

Ho,20102018

21
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▪ 

 (Ho, 2010 ;Kim & Nicewander,1993; Bock & Mislevy,1982)

201821

- (𝜃)

- 

(𝜃 = +∞)(𝜃 = −∞)

- 

Weighted Likelihood Estimation (WLE)

Warm 1989

MLE

WLE

𝜕𝑙𝑛𝐿(𝑢\𝜃)

𝜕𝜃
+

𝜕 𝑙𝑛 𝑤(𝜃)

𝜕𝜃
= 0 … … … (16)

𝜕𝑙𝑛𝐿(𝑢\𝜃)

𝜕𝜃
𝑤(𝜃)

𝜕 𝑙𝑛 𝑤(𝜃)

𝜕𝜃
= −𝐵𝑖𝑎𝑠(𝑀𝐿𝐸(𝜃)) × 𝐼(𝜃) … … … (17)

𝐵𝑖𝑎𝑠(𝑀𝐿𝐸(𝜃))MLE𝐼(𝜃)

(𝜃)201822
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6566أ1988

 

(𝑖)(𝑑𝑖
°)

𝑑𝑖
° = 𝑙𝑛 [

𝑁 − 𝑠𝑖

𝑠𝑖
] − ∑ 𝑙𝑛 [

𝑁 − 𝑆𝑖

𝑆𝑖
]      /𝑙      𝑖 = 1, 𝐿

𝐿

𝑖

… … … (18)

D = ∑(di
°)

2
/(L − 1)   (2.89)

L

i

… … … . (19)

(𝑟)(𝑏𝑟
° )

𝑏𝑟
° = ln [

𝑟

𝐿 − 𝑟
]          𝑟 = 𝑖, 𝐿 − 𝑖 … … … (20)

𝑏° =
∑ 𝑛𝑟 𝐿−1

𝑟=1 𝑏𝑟
°

𝑁
  … … … (21)

19886566

𝐵 = ∑ 𝑏𝑟(𝑏𝑟
𝑛 − 𝑏°)2/(𝑁 − 1) (2.89)

𝐿=1

𝑟=1

 Expansion Coefficient

- (𝑿)

أ 1988

𝑋 = [(1 + 𝐵)/(1 − 𝐵𝐷)]1/2 … … … (22)

- 

𝑌 = [(1 + 𝐷)/(1 − 𝐵𝐷)]1/2 … … … (23)

 
2.891.721.7
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(𝑑𝑖)(𝑋)

𝑑𝑖 = 𝑋𝑑𝑖
°     𝑖 = 1, 𝐿 … … … (24)

𝑆𝐸(𝑑𝑖) = 𝑋[𝑁/𝑆𝑖(𝑁 − 𝑆𝑖)]1/2 … … … (25)

(𝑏𝑟)(𝑌)

𝑏𝑟 = 𝑌𝑏𝑟
°        𝑟 = 𝑖, 𝐿 − 𝑖 … … … (26)

𝑆𝐸(𝑏𝑟) = 𝑌[𝐿/𝑟(𝐿 − 𝑟)]1/2 … … … (27)

68أ1988

Bayesian Ability Estimation

 (Expected A Posteriori) (EAP)

Bock & Aitkin 1981

posteriorθ)𝑝(𝜃/𝑢)

201823

𝐸(𝜃\𝑢) =  ∫ 𝜃𝑃(𝜃\𝑢)𝑑𝜃 … … … (28)

∞

−∞

 
(r=1)1)-(r=L 
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𝑉𝑎𝑟(𝜃\𝑢) = ∫ 𝜃2

𝜃

−∞

𝑃(𝜃\𝑢)𝑑𝜃 − 𝐸(𝜃\𝑢)2 … … … (29)

quadrature points

EAPWang & Vispoel,1998

2018

𝜃 = 𝐸𝐴𝑃(𝜃) = 𝐸(𝜃\𝑢) =
∑ 𝑋𝑘𝐿𝑗(𝑋𝑘)𝑊(𝑋𝑘)𝑞

𝑘=1

∑ 𝐿𝑗(𝑋𝑘)𝑊(𝑋𝑘)𝑞
𝑘=1

… … … (30)

�̂�2(𝜃) = 𝑉𝑎𝑟(𝜃\𝑢) =
∑ (𝑋𝑘 − 𝜃)

2
𝐿𝑗(𝑋𝑘)𝑊(𝑋𝑘)𝑞

𝑘=1

∑ 𝐿𝑗(𝑋𝑘)𝑊(𝑋𝑘)𝑞
𝑘=1

… … … (31)

𝑋𝑘

W(𝑋𝑘)

𝐿𝑗𝑗 

θ

(Bock & Mislevy lord, 

1980 ; Ho, 2010 

- 

- 

 (Maximum A Posteriori) MAP

Samejima1969

𝜃)mode

𝜃)(𝑢)
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2018

𝜕𝑙𝑜𝑔[𝑃(𝜃\𝑢)]

𝜕𝜃
=

𝜕𝑙𝑜𝑔[𝐿(𝜃\𝑢)]

𝜕𝜃
+

𝜕𝑙𝑜𝑔[𝑃(𝜃)]

𝜕𝜃
= 0 … … … (32)

𝑃(𝜃\𝑢)𝜃)(𝑢)

𝑃(𝜃)𝜃)

𝐿(𝜃\𝑢)(𝑢)

 (iterative method)

. 

1996

2007 ،

51

- 

- 

- 
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- 

- 

. 

 

2007106

 

- 

- 
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Psychological measurement

2001500

Item 

separation Index

∞1

Person separation Index

∞1Schumacher 2006 p 5

. 

Difficulty and ability estimates
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2010

(𝑁) 

(L)

(𝑖)(i)

1

5053

2010

5053

Numerical Analysis
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- BICALWright and Mead

- CALFTWright and Stone

- PmiGustaffson

CMI

- MICR, SCALEWright, 1984

- BILOG-MG3

2001239240

- RASCALdBase

Micro At19922000140

- WinstepsMike Linacre

6010

Winsteps 2021

Test of in the Rasch models

1986141

https://www.winsteps.com/linacre.htm
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201053

1976

0.05

1986151

. 

6061أ1988

- 

- 

- 

- 
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أ1988

1986131

1988(𝑣) (𝑖)

55

𝑒 − 𝛿

1 + 𝑒 − 𝛿
… … … (33)

𝒆𝜷 =
𝑷

𝟏 − 𝑷
=

   

   
    

β

Logit

βδ

𝑒𝛽

1 + 𝑒𝛽
… … … (34)

𝒆𝜹 =
𝟏 − 𝑷

𝑷
=

   − 𝟏 

   



  

133 
 

δ

56أ1988

 

(𝑒)2.720.73

200919

Gregory 2004

Wright & Stone p

NitNormative Scaling UnitsSit

Substantive scaling units

050

BasThe British 
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Ability Scales

𝑌 = 𝑎 + 𝐵𝑥 … … … (35)

X

Y

a

B

1996

102

• Normative scaling Nits

B = 50 + 10 (b-m)/ S) 

D = 50 + 10 (d-m)/ S) 

B

D

M

S

• Substantive scaling units site

B = 38 + 6d)) 

D = 38 + 6d)) 
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• Response probability scaling unite) (Chips) 

• BAS

DBas = 10 (d1 + (1-a1))) 

BBas = 10 (ar + (1-a1))) 

DBas(𝑖)

BBas(𝑟)

• 

100

50

B = 50 + (15) × b 

D = 50 + (15) × d 

B,D

(b،d )Masters, 1984, p. 140

• 

50

1996

126

• 

50

7 4135

. 20074142

- 
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- 

- 

- 

- 

- 

. 

2004

- 

- 

- 

- 

- 

. 

• 
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• 



   
 

البــاب الثــاني
 

اوأدواته اجراءات الدراسة: رابعالفصل ال

 
 

 

 

 تمهيد 

 دراسةمنهج ال: أولاا 

 لدراسة وعينتهمجتمع ا: ثانياا 

 الدراسةاة أد: ثالثاا 

 إجراءات البحث: اا رابع

 الإحصائية خامساا: المعالجات

  



  

139 
 

. 

2000183

. 

2020 2021

502

. 

67
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. 

201220132014

20162014200620042003

. 

1985

01

06
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16

199569

- 

- 

- 

- 

- 

- 
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02

09

54

17041612

0302

05 

07 

07 

15 

14 

06 

54 
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06

07

08
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09

10
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11

17

13

1003

0.80

2011111

- 

12

01 02 03 04 05 

12 13 12 11 12 

92.30% 100% 92.30% 84.61% 92.30% 

84
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-  

13

01 02 03 04 05 06 07 

12 13 12 11 12 13 13 

92.30% 100% 92.30% 84.61% 92.30% 100% 100% 

80

- 

01 02 03 04 05 06 07 

12 13 12 11 12 13 11 

92.30%  100 % 92.30%  84.61 % 92.30%  100 % 84.61 % 

 

80

- 

15

01 02 03 04 05 06 07 

12 13 12 11 12 13 11 

92.30%   100 % 92.30%  84.61 % 92.30%  100 % 84.61 % 

08 09 10 11 12 13 14 

13 13 12 11 13 11 12 

 100 %  100 % 92.30%  84.61 %  100 % 84.61 % 92.30%  

15       

13       

 100 %       

80
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- 

16

01 02 03 04 05 06 07 

12 13 12 11 12 13 13 

92.30% 100 % 92.30% 84.61 % 92.30% 100 % 100 % 

08 09 10 11 12 13 14 

13 13 12 11 13 13 12 

100 % 100 % 92.30% 84.61 % 100 % 100 % 92.30% 

80

- 

17

01 02 03 04 05 06 

13 12 13 13 12 13 

100% 92.30% 100% 100% 92.30% 100% 

10080

05 05 2 

07 07 / 

09 07 1 

14 15 2 

12 14 1 

06 06 / 

53 54  

 

 



  

148 
 

 

. 

Excel

18

• 

• 

- 

- 

100 ×
  

   
=   

100 ×
   

   
=   

19

2 13 % 

2 13 % 

3 18% 

4 25 % 

4 25 % 

1 06 % 

16 100 % 
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20

17 %31 

04 %07 

16 %30 

03 %06 

12 %22 

02 %04 

54 100%  

18

- 

- 

- 

- 

2014180183

- 

- 
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- 

- 

30402014

191

- 

19كوفيد 20202021 -

- 

- 

- 

- 

- 

- 
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        13   

           

             

  x

05         

       

2067

▪ 

▪ 

▪ 

▪ 

. 

12Spss
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21

01 0.66 11 0.64 

02 0.67 12 0.58 

03 0.73 13 0.61 

04 0.52 14 0.75 

05 0.60 15 0.55 

06 0.72 16 0.63 

07 0.60 17 0.55 

08 0.60 18 0.69 

09 0.63 19 0.69 

10 0.58 20 0.52 

0.62

200.7514و0.5204

0.200.802005

. 

Spss13

22

01 0.74 11 0.44 

02 0.56 12 0.46 

03 0.44 13 0.58 

04 0.40 14 0.75 

05 0.41 15 0.68 

06 0.54 16 0.45 

07 0.44 17 0.57 

08 0.47 18 0.64 

09 0.48 19 0.43 

10 0.63 20 0.44 
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0.40

0.40

. Brennan

2001

𝑆 =
𝑈

𝑛1
−

𝐿

𝑛2
… … … (01)

𝑛1

𝑛2

𝑈

𝐿

23

 U/n1 L/n2 S الفقرة U/n1 L/n2 S الفقرة

01 0.89 0.14 0.75 11 0.80 0.29 0.52 

02 0.83 0.33 0.49 12 0.74 0.24 0.50 

03 0.87 0.43 0.44 13 0.80 0.19 0.61 

04 0.67 0.19 0.48 14 0.93 0.33 0.60 

05 0.76 0.24 0.52 15 0.78 0.05 0.73 

06 0.89 0.33 0.56 16 0.78 0.29 0.50 

07 0.76 0.24 0.52 17 0.76 0.10 0.67 

08 0.76 0.24 0.52 18 0.87 0.29 0.58 

09 0.80 0.24 0.57 19 0.83 0.38 0.45 

10 0.78 0.14 0.64 20 0.67 0.19 0.48 

0.75إلى  230.44

. 

 : 

𝐷𝐴 =
𝑃𝑢 − 𝑃𝑖

𝑛
… … … (02)
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𝐷𝐴

𝑃𝑢

𝑃𝑖

n

24

1 2 3 4 1 2 3 4 

01 -0.03 -0.13 --- -0.13 11 -0.17 -0.03 --- 0.03 

02 --- -0.27 -0.13 -0.07 12 0.03 -0.07 -0.03 --- 

03 -0.07 -0.20 -0.17 --- 13 -0.03 --- -0.07 -0.03 

04 0.10 -0.17 --- -0.17 14 --- 0.00 -0.13 0.10 

05 -0.10 --- -0.03 0.17 15 -0.13 0.13 --- 0.07 

06 --- -0.10 -0.30 0.17 16 --- 0.03 -0.10 -0.20 

07 -0.20 -0.07 -0.03 --- 17 0.03 0.00 -0.13 --- 

08 --- 0.00 -0.07 -0.13 18 -0.03 --- -0.13 -0.07 

09 -0.13 --- -0.03 0.10 19 --- 0.03 0.03 -0.10 

10 -0.10 -0.27 -0.13 --- 20 -0.20 -0.03 --- -0.07 

1995

13
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- 

5432

106

- 

- 3

25

 

- 

01 4.15 0.987 11 4.31 0.751 

02 4.15 0.801 12 4.38 0.768 

03 4.62 0.506 13 4.31 0.855 

04 4.54 0.776 14 4.62 0.650 

05 4.69 0.480 15 4.54 0.660 

06 4.62 0.650 16 4.54 0.519 

07 4.62 0.650 17 4.54 0.776 

08 4.38 0.961 18 4.62 0.506 

09 4.69 0.630 19 4.46 0.660 

10 4.54 0.877 20 4.54 0.519 
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4.69و 4.15

Sig 

21 17.57 0.926 
 دال 0.00 18.625 23.80

21 4.86 2.988 

26Leven's test   قيمة  فإنsig 5%

T18.62

≤α0.00

0.310 5.66 0.051 0.826 

0.31

0.050.82
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أ(. 

Crocker & Algina 1986

KR20 =
k

k − 1
(1 −

∑ pq

σx
2

) … … … (03)

𝑘

𝑝

q

𝜎𝑥
2

𝐾𝑅20 =
20

19
(1 −

4.60

28.80
) = 0.89

0.89

Livingston Method

K2(X, T) =
δx

2(KR20) + (μx − nic)2

δx
2 + (μx − nic)2

… … … (04)

K2(X, T)



  

158 
 

KR20

δx
2

μx

c

ni

01

𝐾2(𝑋, 𝑇) =
32.01(0.89) + (12.51 − 20.12)2

32.01 + (12.51 − 20.12)2
= 0.95

0.95

Angoff’s method

- 

- 

1991،) Fehrmann et al., 1991Chang, 1996Shen 2001

Wang 2003Hurtz & Hurtz,1999,p887)   ،2006 ) 911

13

- 15

- 
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11

13

- 

- 

16

28

28

01 69.09 11 67.27 

02 65.91 12 45.00 

03 73.64 13 45.45 

04 59.09 14 57.27 

05 55.45 15 40.91 

06 62.27 16 73.18 

07 55.45 17 41.36 

08 54.55 18 66.82 

09 56.36 19 46.82 

10 68.64 20 47.27 

 1151.82 المجموع

1151.82

20
= 57.59 % 

12

• 

- Spss26

- KR

-  (Livingston Index)
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-  (Angoff’s Method).

- (T-test)

-  (Winsteps)



  

 
 

 نتائج الدراسة مناقشةوتحليل : خامسالفصل ال
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I

- 

• 

• 

• 

• 

• 

PCAR

Winsteps

PCAR29
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 (29) (PCAR)

37.7151 100 % 100 % 

17.7151 47 % 47% 

9.0763 24.1  % 24.1 % 

8.6389 22.9% 22.9% 

20.0000 53% 53% 

2.1270 5.6% 10.6% 

29

Linacre, 2008 p 272

 Raw variance

explained by measures50Winsteps

2080

4750

contrast st1 in Variance Unexplained3

2.12703

contrast st1 in Variance Unexplained5

5.6

29
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Winsteps

30

30

30

0.501.12-790

0.5596p2012Linacre

2915pp1988MastersSlope

1.05972012Linacre

1.0025

S

17Winsteps

1.02 11 0.98 1 

0.97 12 1.10 2 

0.97 13 0.99 3 

1.04 14 1.00 4 

1.02 15 0.96 5 

1.12 16 1.08 6 

0.96 17 1.00 7 

1.12 18 0.95 8 

1.02 19 1.06 9 

0.90 20 0.79 10 
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17. 

 

17

Hambleton & Swaminathan 1985

0.15

0.57

ρ0.41200.6416

31

ρ
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31
ρ

Winsteps

Q332

32Q3

-0.16 -0.13 

-0.15 -0.13 

-0.15 -0.13 

-0.14 -0.12 

-0.14 -0.12 

-0.14 -0.12 

-0.14 -0.12 

 -0.13 -0.12 

-0.13 -0.12 

-0.13 .... 

  

0.61 11 0.60 1 

0.45 12 0.61 2 

0.58 13 0.58 3 

0.59 14 0.60 4 

0.47 15 0.60 5 

0.64 16 0.63 6 

0.55 17 0.95 7 

0.63 18 0.57 8 

0.57 19 0.62 9 

0.41 20 0.56 10 
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32Q3(-0.12 0.16-و

0 1330

Zenisky , Hambleton & Sireci 2002

Cohen & Thissen 19970.20 0.20

Linacre 2012 405

Winsteps

33

33

 مؤشر التخمين
 رقم المفردة

 مؤشر التخمين
 المفردة رقم 

 الأعلى الأدنى الأعلى الأدنى

0.00 1.00 11 0.01 1.00 1 

0.00 1.00 12 0.00 1.00 2 

0.01 1.00 13 0.00 1.00 3 

0.00 1.00 14 0.00 1.00 4 

0.00 1.00 15 0.03 1.00 5 

0.00 1.00 16 0.00 1.00 6 

0.00 0.99 17 0.03 1.00 7 

0.00 1.00 18 0.00 0.99 8 

0.00 1.00 19 0.00 1.00 9 

0.01 0.97 20 0.03 0.96 10 

33

0.10Linacre

28p2001Baker184164pp2003Stevenp1
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- 

WinstepsJMLE

492

Infit ZSTDInfit MNSQ

Outfit ZSTD
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Outfit MNSQ

34

 ( ملخص نتائج التحليل لقدرات الأفراد.34)الجدول 

R
aw

 S
co

re
 

M
ea

su
re

 M
o
d
el

S
E

InfitOutfit

M
N

S
Q

 

Z
S

T
D

 M
N

S
Q

 

Z
S

T
D

 

10.7 0.26 0.66 1.00 0.00 0.95 0.1 

5.2 1.86 0.15 0.30 0.8 0.78 0.6 

19 4.04 1.13 2.06 2.2 9.90 3.8 

1 -3.98 0.53 0.38 -1.9 0.13 -1.0 

34

MNSQ

ZSTD

Alastair and Hutchinson 1987 julian 198808

1Wright and Stone 1979
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Infit ZSTD

Infit MNSQOutfit 

ZSTDMNSQOutfit

35

InfitOutfit

259.4 0.00 0.13 1.00 0.1 0.95 -0.2 

102.8 1.66 0.02 0.05 0.8 0.12 0.8 

443 3.43 0.19 1.14 2.4 1.21 1.7 

53 -3.29 0.12 0.93 -1.2 0.65 -1.8 

35MNSQ

ZSTD

0،1

36

 



  

171 
 

36

It
em

R
aw

S
co

re

P
T

B
IS

C
O

R
R

M
ea

su
re

M
o
d
el

  
S

.E
 

InfitOutfit

M
N

S
Q

Z
S

T
D

M
N

S
Q

Z
S

T
D

01 294 0.59 -0.44 0.12 1.03 0.5 1.03 0.3 

02 328 0.61 -0.94 0.12 0.94 -0.9 0.84 -0.9 

03 332 0.57 -1.00 0.12 1.02 0.3 0.91 -0.5 

04 291 0.60 -0.40 0.12 0.99 -0.1 1.01 0.1 

05 250 0.60 0.16 0.12 1.02 0.3 1.00 0.1 

06 273 0.62 -0.15 0.12 0.95 -0.8 0.62 0.61 

07 310 0.59 -0.67 0.12 1.01 0.2 1.00 0.1 

08 336 0.56 -1.06 0.12 1.02 0.4 1.12 0.7 

09 212 0.62 0.68 0.12 0.97 -0.5 0.88 -0.9 

10 227 0.55 0.47 0.12 1.14 2.4 1.21 1.7 

11 237 0.62 0.34 0.12 0.99 -0.2 1.03 0.3 

12 66 0.42 3.09 0.15 1.08 0.9 0.92 -0.2 

13 170 0.57 1.26 0.12 1.04 0.7 1.04 0.3 

14 159 0.58 1.42 0.12 0.97 -0.5 1.00 0.00 

15 432 0.43 -2.95 0.17 0.97 -0.2 0.93 -0.1 

16 211 0.64 0.69 0.12 0.93 -1.2 0.78 -1.8 

17 357 0.54 -1.39 0.13 1.06 0.9 1.02 0.2 

18 207 0.63 0.75 0.12 0.93 -1.2 0.84 -1.3 

19 443 0.39 -3.29 0.19 0.99 0.00 0.94 0.00 

20 53 0.41 3.43 0.17 1.02 0.3 0.65 -1.0 

Mean 259.4  0.00 0.13 1.00 0.1 0.95 -0.2 

S.D 100.2  1.61 0.02 0.05 0.8 0.12 0.7 
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19

R
aw

S
co

re

M
ea

su
re

M
o
d
el

  
S

.E
 

InfitOutfit

M
N

S
Q

Z
S

T
D

M
N

S
Q

Z
S

T
D

10.2 0.28 0.68 1.00 0.00 0.95 0.1 

4.9 1.90 0.15 0.33 0.9 0.87 0.7 

18 4.06 1.14 2.17 2.4 9.90 3.7 

1 -3.96 0.55 0.37 -2.1 0.13 -1.1 

37

180.281.9و 1

0.68

0.26

100.171.86

0.66

34350.26

0.28

ب1988
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38

38

R
aw

S
co

re

M
ea

su
re

M
o
d
el

  
S

.E
 

InfitOutfit

M
N

S
Q

Z
S

T
D

M
N

S
Q

Z
S

T
D

261.1 0.00 0.13 1.01 0.1 0.96 -0.2 

105.3 1.72 0.02 0.05 0.7 0.12 0.7 

443 3.50 0.19 1.09 1.0 1.13 0.7 

53 -3.30 0.12 0.93 -1.1 0.64 -1.7 

38

1.13و 0.64

0.13

  والخارجيـة الداخليـة

MNSQ

0.96

ZSTD0،1

UCONالعظمى19
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InfitOutfit

M
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S
Q
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S
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D

M
N

S
Q

Z
S

T
D

20 53 0.41 3.50 0.17 1.05 0.5 0.64 -1.0 

12 66 0.42 3.16 0.16 1.09 1.0 1.04 0.2 

14 159 0.59 1.47 0.12 0.97 -0.4 1.00 0.00 

13 170 0.58 1.31 0.12 1.05 0.8 1.06 0.4 

09 212 0.63 0.71 0.12 0.98 -0.4 0.89 -0.8 

16 211 0.64 0.72 0.12 0.94 -1.0 0.78 -1.7 

18 207 0.64 0.78 0.12 0.93 -1.1 0.85 -1.2 

11 237 0.62 0.37 0.12 0.99 -0.1 1.04 0.4 

05 250 0.61 0.19 0.12 1.02 0.3 0.99 0.00 

06 273 0.63 -0.13 0.12 0.96 -0.7 0.95 -0.4 

01 294 0.59 -0.43 0.12 1.03 0.5 1.03 0.3 

04 291 0.61 -0.38 0.12 1.00 0.00 1.01 0.1 

07 310 0.59 -0.66 0.12 1.02 0.4 1.03 0.2 

02 328 0.61 -0.93 0.12 0.95 -0.9 0.83 -1.0 

03 332 0.57 -0.99 0.12 1.05 0.8 0.95 -0.2 

08 336 0.56 -1.05 0.12 1.04 0.6 1.13 0.7 

17 357 0.54 -1.39 0.13 1.06 0.9 1.04 0.3 

15 432 0.42 -2.96 0.17 0.99 -0.1 0.98 0.1 

19 443 0.40 -3.30 0.19 0.98 -0.1 0.95 0.00 

Mean 261.1  0.00 0.13 1.01 0.1 0.96 -0.2 

S.D 102.5  1.67 0.02 0.04 0.7 0.11 0.6 

39

18
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Outfit MNSQ

Infit MNSQ

 (18)

MNSQ

18

MNSQ

19Measure

1

1.130.960.12و0.64

0.93

1.091.010.05

Wright 

and Linacre 19940.70 1.300.501.5
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1.0Outfit UnderfitMNSQ 0.7 2

Infit-Overfit

MNSQ 1.3 2

William et al 2014 p 16619
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Wright

20

INPUT: 492 PERSON  20 ITEM  REPORTED: 484 PERSON  19 ITEM  2 CATS WINSTEPS 4.0.1 

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

  

MEASURE    PERSON - MAP - ITEM 

               <more>||<freq> 

    5             .  ++ 

                     || 

                     || 

                     || 

                     || 

                     || 

    4         .#### T++ 

                     ||T ITM19 

                     || 

                     ||  ITM15 

                     || 

                     || 

    3     #########  ++ 

                     || 

                     || 

                     || 

          .########  || 

                    S||S 

    2                ++  ITM17 

           .#######  || 

                     ||  ITM08 

           .#######  ||  ITM02  ITM03 

                     || 

        .##########  ||  ITM07 

    1                ++  ITM01  ITM04 

                     || 

           .#######  ||  ITM06 

            .######  ||M 

                    M||  ITM05 

             .#####  ||  ITM11 

    0                ++ 

             ######  ||  ITM09  ITM16  ITM18 

                     || 

            #######  || 

                     ||  ITM13 

            #######  ||  ITM14 

   -1                ++ 

            .######  ||S 

                     || 

             .#####  || 

                    S|| 

          #########  || 

   -2                ++ 

                     || 

             .#####  || 

                     || 

                     ||  ITM12 

                     ||T 

   -3          .###  ++  ITM20 

                     || 

                     || 

                    T|| 

                     || 

                     || 

   -4           ###  ++ 

               <less>||<rare 
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(3.50و 3.30-) 

121و14 69

0.28

180و13 53

0.24

171و15

0.30

190و15 34

(0 36

- 

40
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40

 

1 12 12 -3.97  1.12 0.80 

2 14 26 -3.03  0.86 1.35 

3 23 49 -2.39  0.74 1.82 

4 36 85 -1.90  0.67 2.24 

5 23 108 -1.49  0.62 2.61 

6 25 133 -1.13  0.59 2.90 

7 28 161 -0.80  0.57 3.12 

8 28 189 -0.48  0.55 3.26 

9 24 213 -0.18  0.55 3.32 

10 23 236 0.12 0.55 3.31 

11 26 262 0.43 0.56 3.22 

12 30 292 0.75 0.57 3.05 

13 41 333 1.09 0.60 2.82 

14 31 364 1.46 0.63 2.51 

15 31 395 1.89 0.68 2.14 

16 34 429 2.41 0.76 1.72 

17 36 465 3.08 0.88 1.28 

18 18 483 4.07 1.14 0.77 

19 1 484 5.48 1.90 0.28 

40

18

19

-3.974.07
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20

21

21

18و1

40

0.803.26
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3.320

9

21

22
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 (4.07و 3.97-)

0.55

3.329(-0.18)

4.07-3.97

θ
1

SE( ) =
I ( )




0.55

- 
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Masters 1984

B= 50 + (15 / log 4)b   

D= 50 + (15 / log 4)d 

BDbd

log

50BD

41

 



  

184 
 

41. 

20 53 3.50 103 0.17 2.53 

12 66 3.16 97 0.16 2.34 

14 159 1.47 72 0.12 1.84 

13 170 1.31 70 0.12 1.82 

18 207 0.71 62 0.12 1.77 

16 211 0.72 61 0.12 1.77 

9 212 0.78 61 0.12 1.77 

11 237 0.37 55 0.12 1.76 

5 250 0.19 53 0.12 1.76 

6 273 -0.13 48 0.12 1.77 

4 291 -0.43 44 0.12 1.79 

1 294 -0.38 44 0.12 1.79 

7 310 -0.66 40 0.12 1.81 

2 328 -0.93 36 0.12 1.85 

3 332 -0.99 35 0.12 1.86 

8 336 -1.05 34 0.12 1.87 

17 357 -1.39 29 0.13 1.93 

15 432 -2.96 6 0.17 2.55 

19 443 -3.30 1 0.19 2.79 

41

443و53

203.5

0 171032.53

9  

(-3.300.191

2.79

43
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42484

1 -3.97  -10 10 1 

2 -3.03  5 20 4 

3 -2.39  14 26 8 

4 -1.90  21 31 14 

5 -1.49  28 35 20 

6 -1.13  33 39 25 

7 -0.80  38 42 30 

8 -0.48  43 45 36 

9 -0.18  47 48 42 

10 0.12 52 51 46 

11 0.43 56 54 51 

12 0.75 61 57 57 

13 1.09 66 61 65 

14 1.46 72 65 72 

15 1.89 78 69 78 

16 2.41 86 74 85 

17 3.08 96 81 92 

18 4.07 111 91 98 

19 5.48 132 105 99 
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23484

 

23

-3.30

3.50-3 97

5.48

- 

Winsteps

3918
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1.130.960.12و  0.64

0.93 1.091.01

0.05

Wright and Linacre 1994

0.70 1.300.50 1.5

Polarity

 (39

0.4019

18و0.6416

43
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43PCAR

Eigen

36.8909 100 % 100 % 

17.8909 48.5 % 48.6% 

9.1130 24.7  % 24.8 % 

8.7779 23.8% 23.9% 

19.0000 51.5% 51.4% 

2.1284 5.8% 11.2% 

43

Raw variance 

explained  by measures50Linacre

Winsteps2080

48.547

0.1

contrast st1 in Variance Unexplained

55.8

contrastst1 in Variance Unexplained

32.12843

Linacre 2008 p 272



  

189 
 

GI

44

44

19

SDRMSE

REAL RMSEREAL RMSE

0.85 0.99 2.36 12.42 1.75 1.67 0.74 0.13 

MODEL RMSEMODEL RMSE

0.87 0.99 2.53 12.57 1.77 1.67 0.70 0.13 

20-KR0.89SEM=1.66

440.99

12.52

GP

H=(4*G+1) /3HG

H=(4*2.53+1) /34.71

H=(4*12.57+1)

44
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REAL RMSE

1.66Linacre p

II 

. 

- 

Winsteps

05

05

492
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20

ZSTD

ZSTDMNSQ

34
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08
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39

19

0.96و10.64

0.931.091.010.05

Wright & Linacre 1.5و1.300.50و19940.70

18

10

1

19
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484

19

2019

20192016

2016201520122012

2012Wilson and Mac2007

Winsteps2016

20192018

2013Rascal2019

Bilog mg32016Bigsteps

. 

- 

Winsteps

JMLE

MNSQ

ZSTD
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10

1-180 28

1.90.68

ب1988

19

1

0.641 130.960 12

1.091.01و 0.93

0.05

Wright & Linacre 1.30و19940.70

39

-3.30)193 5020
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121و14 690 28

180و13 530 24

171و15 570 30

190و15 340 36
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18

19

2.26و0.80
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0.55

3.329-0.18
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θ

1
SE( ) =
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Masters 1984

443و53

203 50

0 17103

2 5319

-3.300.191

2 79

-3.303.50

-3.97)5.48
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Stenner 1990

310

5.66

39

18و0.40190.6416

29

50LinacreWinsteps

2080
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55.8

3

Linacre 2008 p.272

G

2

12.572

Gp2.53

2

0.87

0.99
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- 1991

118133 149

- 20084

- 2012

2006يال -

- 2009SPSS

- 2007

- 2004

- 2015

- 2000

- 2007

1998

- 

- 2011

- 2011

- 19882

1971

- 2009
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- 1986

4

- 2005

- 2008

- 2012

- 2010

- 2013

- 2017

- 1993

- 1998

- 2004

1872105 125

- 20013

- 2004

- 2000

- 

61330 408

- 2012

- 2007



  

205 
 

- 1981

- 2015

- 2011

- 1996

- 2006

- 2010

- 1982

5344381

- 1986

- 1995

- 2000

- 2001

- 2005

- 2006
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- 2007

2

- 2015

- 2005

- 2002

- 1997

- 2014

- 2018

- 2009

- 1996

- 19983

- 20085

- 2017

- 2019

- 2011

- 2007

- 2019
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- 2013

- 1991

44443473

- 1992

78152 179

- 20053

- 2000

- 2016

- 20076

- 1996

أ1988 -
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- 2011

- 20143

- 2013
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 لا اتفق تماما   لا اتفق لا اعرف أتفق أتفق تماما   الفقرات

01 6 2  1  

02 5 3 1   

03 7 2    

04 6 2  1  

05 7 1  1  

06 8 1    

07 9     

08 7 1 1   

09 8  1   

10 4 5    

11 8 1    

12 6 2 1   

13 6 3    

14 7 2    

15 8 1    

16 6 2 1   

17 6 3    

18 8 1    

19 4 3 1 1  

20 8 1    
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

01 4 4 5 5 4 5 5 5 4 5 5 4 5 5 5 4 5 5 4 5 

02 5 5 4 4 5 5 5 3 5 3 5 3 4 4 5 4 5 4 5 5 

03 5 5 4 5 5 5 5 3 5 5 4 5 5 3 5 5 5 5 4 4 

04 4 5 4 5 5 4 5 5 5 5 3 3 4 5 4 5 5 5 5 5 

05 5 4 4 5 4 4 5 3 5 5 4 5 5 5 5 5 5 5 5 5 

06 4 3 5 5 5 5 4 5 5 5 5 4 5 5 4 4 4 4 4 4 

07 3 5 5 3 5 5 5 5 5 3 5 5 5 4 5 4 5 4 5 4 

08 5 4 5 5 4 5 5 5 5 5 4 4 3 5 3 4 3 4 4 4 

09 4 3 5 5 5 5 5 3 4 5 3 5 4 5 4 5 5 5 5 5 

4.33 4.22 4.56 4.67 4.67 4.78 4.89 4.11 4.78 4.56 4.22 4.22 4.44 4.56 4.44 4.44 4.67 4.56 4.56 4.56 
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Descriptive Statistics 

 N Mean 

Std. 

Deviation 

 987. 4.15 13 01_فقرة

 801. 4.15 13 02_فقرة

 506. 4.62 13 03_فقرة

 776. 4.54 13 04_فقرة

 480. 4.69 13 05_فقرة

 650. 4.62 13 06_فقرة

 650. 4.62 13 07_فقرة

 961. 4.38 13 08_فقرة

 630. 4.69 13 09_فقرة

 877. 4.54 13 10_فقرة

 751. 4.31 13 11_فقرة

 768. 4.38 13 12_فقرة

 855. 4.31 13 13_فقرة

 650. 4.62 13 14_فقرة

 660. 4.54 13 15_فقرة

 519. 4.54 13 16_فقرة

 776. 4.54 13 17_فقرة

 506. 4.62 13 18_فقرة

 660. 4.46 13 19_فقرة

 519. 4.54 13 20_فقرة

Valid N (listwise) 13   
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10. 

المدى  

  

11. 

  

 2 

12. 

  

 القيم  هذه لتباين التربيعي  الجذر 

13. 

5010 ( 1) المعياري وانحرافها( صفر)  متوسطها 

10050  

. 

  

   والالتواء 

15. 

  

الربيعي  الانحراف ضعف  

16. 17139132197

13 9 و 9 

13 137 

17. 512

70 50 

40 60 

18. 9424126





19. 98562

2.73 3.45 

1.15 0.74 

20. 1773

3.32 1.25 

4.66 2.42 
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Item Statistics 

 Mean Std. Deviation N 

ITEM01 .66 .478 67 

ITEM02 .67 .473 67 

ITEM03 .73 .447 67 

ITEM04 .52 .503 67 

ITEM05 .60 .494 67 

ITEM06 .72 .454 67 

ITEM07 .60 .494 67 

ITEM08 .60 .494 67 

ITEM09 .63 .487 67 

ITEM10 .58 .497 67 

ITEM11 .64 .483 67 

ITEM12 .58 .497 67 

ITEM13 .61 .491 67 

ITEM14 .75 .438 67 

ITEM15 .55 .501 67 

ITEM16 .63 .487 67 

ITEM17 .55 .501 67 

ITEM18 .69 .467 67 

ITEM19 .69 .467 67 

ITEM20 .52 .503 67 

 



  

230 
 

 

Item-Total Statistics 

 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

ITEM01 11.85 28.038 .739 . .888 

ITEM02 11.84 28.957 .556 . .893 

ITEM03 11.78 29.692 .436 . .897 

ITEM04 11.99 29.591 .396 . .898 

ITEM05 11.91 29.537 .415 . .897 

ITEM06 11.79 29.137 .544 . .894 

ITEM07 11.91 29.416 .439 . .897 

ITEM08 11.91 29.234 .474 . .896 

ITEM09 11.88 29.228 .483 . .895 

ITEM10 11.93 28.403 .635 . .891 

ITEM11 11.87 29.482 .438 . .897 

ITEM12 11.93 29.282 .462 . .896 

ITEM13 11.90 28.731 .577 . .893 

ITEM14 11.76 28.336 .746 . .889 

ITEM15 11.96 28.165 .676 . .890 

ITEM16 11.88 29.410 .447 . .896 

ITEM17 11.96 28.680 .574 . .893 

ITEM18 11.82 28.573 .644 . .891 

ITEM19 11.82 29.604 .430 . .897 

ITEM20 11.99 29.379 .436 . .897 
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 المجموع  A B C D 02الفقرة  المجموع  A B C D 01الفقرة

 30 1 4 4 21 الفئة العليا  30 3 16 4 7 الفئة العليا

 30 3 8 12 7 الفئة الدنيا  30 7 7 8 8 الفئة الدنيا

جاذبية 
 المشتت 

-0.03  -0.13  0.30 -0.13 جاذبية    
 المشتت 

0.47 -0.27  -0.13  -0.07   

 المجموع  A B C D 04الفقرة  المجموع  A B C D 03الفقرة

 30 2 14 0 14 الفئة العليا  30 17 2 2 9 الفئة العليا

 30 7 7 5 11 الفئة الدنيا  30 4 7 8 11 الفئة الدنيا

جاذبية 
 المشتت 

-0.07  -0.20  -0.17 جاذبية    0.43 
 المشتت 

0.10 -0.17  0.23 -0.17   

 المجموع  A B C D 06الفقرة  المجموع  A B C D 05الفقرة

 30 9 0 8 13 الفئة العليا  30 9 3 7 11 الفئة العليا

 30 4 7 8 11 الفئة الدنيا  30 4 4 8 14 الفئة الدنيا

جاذبية 
 المشتت 

-0.10  -0.03  -0.03 جاذبية    0.17 
 المشتت 

-0.07  -0.20  -0.17  0.43  

 المجموع  A B C D 08الفقرة  المجموع  A B C D 07الفقرة

 30 3 3 8 16 الفئة العليا  30 15 8 7 0 الفئة العليا

 30 7 5 8 10 الفئة الدنيا  30 6 9 9 6 الفئة الدنيا

جاذبية 
 المشتت 

-0.20  -0.07  -0.03 جاذبية    0.30 
 المشتت 

0.20 0.00 -0.07  -0.13   

 المجموع  A B C D 10الفقرة  المجموع  A B C D 09الفقرة

 30 20 0 4 6 الفئة العليا  30 6 6 11 7 الفئة العليا

 30 5 4 12 9 الفئة الدنيا  30 3 7 9 11 الفئة الدنيا

جاذبية 
 المشتت 

-0.13  -0.10  -0.30 جاذبية    0.10 
 المشتت 

-0.10  -0.27  -0.13  0.50  

  
       

      

 المجموع  A B C D 12الفقرة  المجموع  A B C D 11الفقرة

 30 11 7 3 9 الفئة العليا  30 7 12 8 3 الفئة العليا

 30 9 8 5 8 الفئة الدنيا  30 6 7 9 8 الفئة الدنيا

جاذبية 
 المشتت 

جاذبية    0.03 0.17 0.03- 0.17-
 المشتت 

0.03 -0.07 -0.03 0.07  

  
            

 المجموع  A B C D 14الفقرة  المجموع  A B C D 13الفقرة

 30 6 0 9 15 الفئة العليا  30 6 9 13 2 الفئة العليا

 30 6 4 9 11 الفئة الدنيا  30 7 11 9 3 الفئة الدنيا

جاذبية 
 المشتت 

جاذبية    0.03- 0.07- 0.13 0.03-
 المشتت 

0.13 0.00 -0.13 0.00   
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 المجموع  A B C D 16الفقرة  المجموع  A B C D 15الفقرة

 30 5 4 4 17 الفئة العليا  30 10 11 7 2 الفئة العليا

 30 11 7 3 9 الفئة الدنيا  30 8 13 3 6 الفئة الدنيا

جاذبية 
 المشتت 

جاذبية    0.07 0.07- 0.13 0.13-
 المشتت 

0.27 0.03 -0.10 -0.20  

  
            

 المجموع  A B C D 18الفقرة  المجموع  A B C D 17الفقرة

 30 5 4 18 3 الفئة العليا  30 8 0 8 14 الفئة العليا

 30 7 8 11 4 الفئة الدنيا  30 5 4 8 13 الفئة الدنيا

جاذبية 
 المشتت 

جاذبية    0.10 0.13- 0.00 0.03
 المشتت 

-0.03 0.23 -0.13 -0.07  

  
            

 المجموع  A B C D 20الفقرة  المجموع  A B C D 19الفقرة

 30 4 17 8 1 الفئة العليا  30 9 6 4 11 الفئة العليا

 30 6 8 9 7 الفئة الدنيا  30 12 5 3 10 الفئة الدنيا

جاذبية 
 المشتت 

جاذبية    0.10- 0.03 0.03 0.03
 المشتت 

-0.20 -0.03 0.30 -0.07  
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 الفئات رقم الفقرة 

01 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

02 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

03 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

04 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

05 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

06 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

07 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

08 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

09 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

10 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

11 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

12 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

13 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

14 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

15 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

16 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

17 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

18 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

19 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 

20 0 - 10 11 - 20 21 - 30 31 - 40 41 - 50  51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 
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ن
مو
حك
لم
 الفقرات ا

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

01 85 80 65 75 45 75 70 75 50 80 75 45 55 45 50 80 40 85 40 45 

02 65 95 65 40 45 60 30 45 50 60 65 40 40 45 25 70 50 80 45 45 

03 90 60 75 45 55 50 35 55 40 65 60 45 40 55 40 75 45 75 35 40 

04 60 55 75 60 60 55 55 50 35 60 55 35 45 50 40 70 40 60 45 50 

05 65 50 70 70 40 60 50 50 75 55 60 40 40 65 50 60 50 60 55 45 

06 75 55 80 65 60 55 55 55 55 60 65 45 45 50 45 75 45 65 50 50 

07 80 75 80 45 75 60 75 50 65 70 65 45 60 55 30 65 40 55 45 45 

08 60 60 75 55 50 65 50 45 70 65 70 45 55 70 40 80 40 50 40 50 

09 65 85 70 60 55 70 55 60 60 85 85 55 45 65 45 75 35 70 55 45 

10 55 45 80 70 45 55 60 40 65 75 75 50 35 60 45 85 40 60 50 50 

11 60 65 75 65 80 80 75 75 55 80 65 50 40 70 40 70 30 75 55 55 

ع
و
جم

لم
ا
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T test 

 

Group Statistics 

 N Mean Std. Deviation Std. Error Mean الطلبة 

 202. 926. 17.57 21 العليا الدرجات 

 652. 2.988 4.86 21 الدنيا

 

 

Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

 Equal الدرجات 

variances 

assumed 

13.372 .001 18.625 40 .000 12.714 .683 11.335 14.094 

Equal 

variances 

not 

assumed 

  

18.625 23.805 .000 12.714 .683 11.305 14.124 
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16 
17 4 16 3 12 2 

54 100% 100% 
20 

31% 7% 30% 6% 22% 4% 07 02 05 01 05 00 

2 1 2 0 0 2 0 5 13% 9% 1 0 1 0 1 0 

2 3 1 0 0 3 0 7 13% 13% 1 0 1 0 1 0 

3 2 0 0 3 2 0 7 19% 13% 0 0 1 0 1 0 

4 4 0 7 0 4 0 15 25% 28% 2 1 1 1 1 0 

4 4 1 6 0 1 2 14 25% 26% 2 1 1 0 1 0 

1 3 0 3 0 0 0 6 6% 11% 1 0 0 0 0 0 
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Inter-Item Correlation Matrix 

 ITEM01 ITEM02 ITEM03 ITEM04 ITEM05 ITEM06 ITEM07 ITEM08 ITEM09 ITEM10 ITEM11 ITEM12 ITEM13 ITEM14 ITEM15 ITEM16 ITEM17 ITEM18 ITEM19 ITEM20 

ITEM01 1.000 .499 .271 .316 .431 .521 .367 .303 .547 .471 .443 .343 .521 .590 .487 .482 .360 .596 .257 .316 

ITEM02 .499 1.000 .078 .159 .268 .406 .203 .462 .315 .374 .140 .245 .421 .761 .393 .118 .393 .487 .281 .222 

ITEM03 .271 .078 1.000 .095 .051 .291 .257 .189 .089 .306 .320 .237 .277 .266 .335 .159 .335 .316 .824 .229 

ITEM04 .316 .159 .095 1.000 .067 .194 .250 .250 .313 .220 .283 .280 .342 .335 .161 .189 .341 .320 .062 .282 

ITEM05 .431 .268 .051 .067 1.000 .091 .131 .380 .436 .291 .211 .168 .345 .220 .423 .310 .239 .232 .232 .128 

ITEM06 .521 .406 .291 .194 .091 1.000 .158 .158 .199 .340 .359 .340 .314 .470 .432 .405 .366 .503 .217 .327 

ITEM07 .367 .203 .257 .250 .131 .158 1.000 .131 .058 .599 .148 .229 .407 .360 .423 .310 .178 .298 .232 .189 

ITEM08 .303 .462 .189 .250 .380 .158 .131 1.000 .310 .168 .211 .106 .345 .500 .484 .121 .484 .363 .232 .128 

ITEM09 .547 .315 .089 .313 .436 .199 .058 .310 1.000 .222 .325 .222 .336 .401 .298 .426 .298 .277 .077 .251 

ITEM10 .471 .374 .306 .220 .291 .340 .599 .168 .222 1.000 .124 .448 .443 .480 .637 .410 .393 .406 .276 .401 

ITEM11 .443 .140 .320 .283 .211 .359 .148 .211 .325 .124 1.000 .124 .172 .280 .329 .325 .266 .368 .300 .220 

ITEM12 .343 .245 .237 .280 .168 .340 .229 .106 .222 .448 .124 1.000 .133 .410 .211 .160 .272 .276 .145 .826 

ITEM13 .521 .421 .277 .342 .345 .314 .407 .345 .336 .443 .172 .133 1.000 .451 .515 .272 .392 .320 .320 .097 

ITEM14 .590 .761 .266 .335 .220 .470 .360 .500 .401 .480 .280 .410 .451 1.000 .510 .259 .510 .715 .271 .404 

ITEM15 .487 .393 .335 .161 .423 .432 .423 .484 .298 .637 .329 .211 .515 .510 1.000 .298 .577 .492 .297 .161 

ITEM16 .482 .118 .159 .189 .310 .405 .310 .121 .426 .410 .325 .160 .272 .259 .298 1.000 .174 .277 .144 .189 

ITEM17 .360 .393 .335 .341 .239 .366 .178 .484 .298 .393 .266 .272 .392 .510 .577 .174 1.000 .362 .297 .161 

ITEM18 .596 .487 .316 .320 .232 .503 .298 .363 .277 .406 .368 .276 .320 .715 .492 .277 .362 1.000 .306 .256 

ITEM19 .257 .281 .824 .062 .232 .217 .232 .232 .077 .276 .300 .145 .320 .271 .297 .144 .297 .306 1.000 .127 

ITEM20 .316 .222 .229 .282 .128 .327 .189 .128 .251 .401 .220 .826 .097 .404 .161 .189 .161 .256 .127 1.000 
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Summary Item Statistics 

  Mean Min Max Range Max / Min Variance N of Items 

Item Means 0.625 0.522 0.746 0.224 1.429 0.004 20 

Item Variances 0.234 0.192 0.253 0.061 1.318 0.000 20 

Inter-Item Covariances 0.072 0.011 0.206 0.195 18.260 0.001 20 

Inter-Item Correlations 0.310 0.051 0.826 0.774 16.115 0.021 20 

 

Reliability Statistics  

0.899 0.900 20 

 

  



  

240 
 

WINSTEPS

 

 
 

 

  



  

241 
 

 

 



  

242 
 

 

 
 

  



  

243 
 

26

 

 

 



  

244 
 

 
 

 

 

 

 

 

 

 

 



  

245 
 

  

         ITEM CATEGORY/OPTION/DISTRACTOR FREQUENCIES:  ENTRY ORDER 

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

|ENTRY   DATA  SCORE |     DATA   |      ABILITY     S.E.  INFT OUTF PTMA |      | 

|NUMBER  CODE  VALUE |  COUNT   % |    MEAN    P.SD  MEAN  MNSQ MNSQ CORR.| ITEM | 

|--------------------+------------+---------------------------------------+------| 

|    1   0         0 |    190  39 |   -1.11     1.46  .11  1.0  1.0  -.59 |ITM01 | 

|        1         1 |    294  61 |    1.14     1.54  .09  1.0  1.1   .59 |      | 

|    2   0         0 |    156  32 |   -1.38     1.38  .11  1.0   .8  -.61 |ITM02 | 

|        1         1 |    328  68 |    1.04     1.53  .08   .9   .9   .61 |      | 

|    3   0         0 |    152  31 |   -1.32     1.41  .12  1.0   .9  -.57 |ITM03 | 

|        1         1 |    332  69 |     .98     1.57  .09  1.0  1.0   .57 |      | 

|    4   0         0 |    193  40 |   -1.12     1.45  .10  1.0  1.0  -.60 |ITM04 | 

|        1         1 |    291  60 |    1.17     1.51  .09  1.0  1.1   .60 |      | 

|    5   0         0 |    234  48 |    -.90     1.44  .09  1.0   .8  -.60 |ITM05 | 

|        1         1 |    250  52 |    1.35     1.53  .10  1.1  1.2   .60 |      | 

|    6   0         0 |    211  44 |   -1.06     1.45  .10  1.0  1.0  -.62 |ITM06 | 

|        1         1 |    273  56 |    1.28     1.46  .09   .9   .9   .62 |      | 

|    7   0         0 |    174  36 |   -1.21     1.39  .11  1.0   .9  -.59 |ITM07 | 

|        1         1 |    310  64 |    1.09     1.56  .09  1.0  1.1   .59 |      | 

|    8   0         0 |    148  31 |   -1.31     1.48  .12  1.1  1.2  -.56 |ITM08 | 

|        1         1 |    336  69 |     .95     1.57  .09  1.0  1.0   .56 |      | 

|    9   0         0 |    272  56 |    -.77     1.51  .09  1.0   .9  -.62 |ITM09 | 

|        1         1 |    212  44 |    1.58     1.38  .09  1.0   .9   .62 |      | 

|   10   0         0 |    257  53 |    -.71     1.59  .10  1.1  1.2  -.55 |ITM10 | 

|        1         1 |    227  47 |    1.35     1.51  .10  1.1  1.2   .55 |      | 

|   11   0         0 |    247  51 |    -.87     1.47  .09  1.0   .9  -.62 |ITM11 | 

|        1         1 |    237  49 |    1.43     1.46  .10  1.0  1.2   .62 |      | 

|   12   0         0 |    418  86 |    -.05     1.75  .09  1.1  1.1  -.42 |ITM12 | 

|        1         1 |     66  14 |    2.24     1.21  .15  1.1   .9   .42 |      | 

|   13   0         0 |    314  65 |    -.52     1.59  .09  1.0  1.0  -.57 |ITM13 | 

|        1         1 |    170  35 |    1.70     1.42  .11  1.1  1.1   .57 |      | 

|   14   0         0 |    325  67 |    -.50     1.58  .09  1.0  1.0  -.58 |ITM14 | 

|        1         1 |    159  33 |    1.82     1.36  .11  1.0  1.0   .58 |      | 

|   15   0         0 |     52  11 |   -2.03     1.37  .19  1.0   .9  -.43 |ITM15 | 

|        1         1 |    432  89 |     .53     1.72  .08  1.0   .9   .43 |      | 

|   16   0         0 |    273  56 |    -.79     1.51  .09  1.0   .9  -.64 |ITM16 | 

|        1         1 |    211  44 |    1.62     1.33  .09   .9   .7   .64 |      | 

|   17   0         0 |    127  26 |   -1.41     1.43  .13  1.1  1.0  -.54 |ITM17 | 

|        1         1 |    357  74 |     .85     1.62  .09  1.0  1.0   .54 |      | 

|   18   0         0 |    277  57 |    -.76     1.49  .09   .9   .9  -.63 |ITM18 | 

|        1         1 |    207  43 |    1.63     1.37  .10   .9   .8   .63 |      | 

|   19   0         0 |     41   8 |   -2.14     1.28  .20  1.0   .9  -.39 |ITM19 | 

|        1         1 |    443  92 |     .48     1.75  .08  1.0  1.0   .39 |      | 

|   20   0         0 |    431  89 |    -.01     1.76  .08  1.1  1.0  -.41 |ITM20 | 

|        1         1 |     53  11 |    2.45     1.08  .15  1.0   .6   .41 |      | 

---------------------------------------------------------------------------------- 
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SCORE MEASURE S.E. INFO NORMED S.E.NORMED FREQ FREQ% CUM.FREQ CUMFREQ% PERCENTILE 

0 -3.49 18.94 0.28 204 99 0 0 0 0 0 

1 10.33 11.2 0.8 277 59 12 2.5 12 2.5 1 

2 19.74 8.59 1.35 326 45 14 2.9 26 5.4 4 

3 26.06 7.41 1.82 359 39 23 4.8 49 10.1 8 

4 30.99 6.68 2.24 385 35 36 7.4 85 17.6 14 

5 35.11 6.19 2.61 407 32 23 4.8 108 22.3 20 

6 38.73 5.87 2.9 426 31 25 5.2 133 27.5 25 

7 42.04 5.66 3.12 443 30 28 5.8 161 33.3 30 

8 45.17 5.54 3.26 459 29 28 5.8 189 39 36 

9 48.21 5.49 3.32 475 29 24 5 213 44 42 

10 51.22 5.5 3.31 491 29 23 4.8 236 48.8 46 

11 54.28 5.58 3.22 507 29 26 5.4 262 54.1 51 

12 57.46 5.72 3.05 524 30 30 6.2 292 60.3 57 

13 60.87 5.96 2.82 542 31 41 8.5 333 68.8 65 

14 64.62 6.31 2.51 561 33 31 6.4 364 75.2 72 

15 68.92 6.84 2.14 584 36 31 6.4 395 81.6 78 

16 74.12 7.62 1.72 611 40 34 7 429 88.6 85 

17 80.82 8.83 1.28 646 46 36 7.4 465 96.1 92 

18 90.66 11.39 0.77 698 60 18 3.7 483 99.8 98 

19 104.76 19.03 0.28 772 100 1 0.2 484 100 99 
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SCORE MEASURE S.E. INFO NORMED S.E.NORMED FREQ FREQ% CUM.FREQ CUMFREQ% PERCENTILE 

0 -30.24 28.41 0.28 204 99 0 0 0 0 0 

1 -9.51 16.8 0.8 277 59 12 2.5 12 2.5 1 

2 4.61 12.89 1.35 326 45 14 2.9 26 5.4 4 

3 14.09 11.11 1.82 359 39 23 4.8 49 10.1 8 

4 21.48 10.01 2.24 385 35 36 7.4 85 17.6 14 

5 27.66 9.29 2.61 407 32 23 4.8 108 22.3 20 

6 33.1 8.8 2.9 426 31 25 5.2 133 27.5 25 

7 38.07 8.49 3.12 443 30 28 5.8 161 33.3 30 

8 42.76 8.31 3.26 459 29 28 5.8 189 39 36 

9 47.31 8.23 3.32 475 29 24 5 213 44 42 

10 51.83 8.25 3.31 491 29 23 4.8 236 48.8 46 

11 56.42 8.36 3.22 507 29 26 5.4 262 54.1 51 

12 61.2 8.58 3.05 524 30 30 6.2 292 60.3 57 

13 66.3 8.94 2.82 542 31 41 8.5 333 68.8 65 

14 71.93 9.47 2.51 561 33 31 6.4 364 75.2 72 

15 78.39 10.26 2.14 584 36 31 6.4 395 81.6 78 

16 86.18 11.43 1.72 611 40 34 7 429 88.6 85 

17 96.22 13.25 1.28 646 46 36 7.4 465 96.1 92 

18 110.99 17.08 0.77 698 60 18 3.7 483 99.8 98 

19 132.13 28.55 0.28 772 100 1 0.2 484 100 99 
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SCORE MEASURE S.E. INFO NORMED S.E.NORMED FREQ FREQ% CUM.FREQ CUMFREQ% PERCENTILE 

0 -5.35 1.89 0.28 204 99 0 0 0 0 0 

1 -3.97 1.12 0.8 277 59 12 2.5 12 2.5 1 

2 -3.03 0.86 1.35 326 45 14 2.9 26 5.4 4 

3 -2.39 0.74 1.82 359 39 23 4.8 49 10.1 8 

4 -1.9 0.67 2.24 385 35 36 7.4 85 17.6 14 

5 -1.49 0.62 2.61 407 32 23 4.8 108 22.3 20 

6 -1.13 0.59 2.9 426 31 25 5.2 133 27.5 25 

7 -0.8 0.57 3.12 443 30 28 5.8 161 33.3 30 

8 -0.48 0.55 3.26 459 29 28 5.8 189 39 36 

9 -0.18 0.55 3.32 475 29 24 5 213 44 42 

10 0.12 0.55 3.31 491 29 23 4.8 236 48.8 46 

11 0.43 0.56 3.22 507 29 26 5.4 262 54.1 51 

12 0.75 0.57 3.05 524 30 30 6.2 292 60.3 57 

13 1.09 0.6 2.82 542 31 41 8.5 333 68.8 65 

14 1.46 0.63 2.51 561 33 31 6.4 364 75.2 72 

15 1.89 0.68 2.14 584 36 31 6.4 395 81.6 78 

16 2.41 0.76 1.72 611 40 34 7 429 88.6 85 

17 3.08 0.88 1.28 646 46 36 7.4 465 96.1 92 

18 4.07 1.14 0.77 698 60 18 3.7 483 99.8 98 

19 5.48 1.9 0.28 772 100 1 0.2 484 100 99 

 

 

 


