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ً
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ً
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Abstract 

The current research conducted to build infection with Coronavirus 

COVID 19 and its mutations anxiety scale, and verify its psychometric 

properties according to Samejima Graded Response Model (GRM) 

through a sample of (488) students from Umm Al-Qura University. The 

scale was constructed from (30) items. Verifying the validity of the scale 

by presenting it to the experts, then conducting exploratory factor 

analysis, then verifying the fit of GRM to the data derived from the scale 

was done. All these procedures resulted in the validity of (20) items and 

their fit to GRM. The discrimination parameters and thresholds were 

determined for each item, Invariance property for item parameters of the 

scale was also verified between two random groups of students, between 

two groups of males and females, between two groups of undergraduate 

and postgraduate students, and between two groups of students in 

theoretical and practical disciplines. The marginal reliability was also 

verified, whose value for the sample as a whole was 0.91, and its value 

ranged between (0.89, 0.94) for the subgroups in the sample, which 

confirms validity of scale in its final form to measure infection with the 

Corona virus and its mutations anxiety. 
  

Key words: Infection with Coronavirus COVID 19 and its mutations 

anxiety, Infection with Coronavirus COVID 19 and its 

mutations anxiety scale, Graded Response Model, 

Invariance. 
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 الإصابة قلق مقياس تطوير في المتذرجة الاستجابات نمورج استخذام
 في اللاتغاير من والتحقق وتحوراته( 91 كوفيذ) كورونا بفيروس

ا  مفرداته بارامترات
ً
 الذيموغرافية المتغيرات لبعض وفق

 الوهاب عبذ محمذ محمود محمذ. د

Item ax ay B1x B1y B2x B2y B3x B3y B4x B4y 

1 0.96 0.97 -2.13 -2.14 -0.56 -0.61 1.27 1.21 2.16 2.07 

2 0.86 0.86 -1.97 -2.01 -0.21 -0.24 1.16 1.09 2.44 2.62 

3 1.63 1.64 -2.03 -2.07 -1.12 -1.17 -0.43 -0.56 0.44 0.33 

4 1.13 1.12 -2.11 -2.15 -0.86 -0.88 0.09 0.01 0.71 0.83 

5 1.54 1.54 -1.42 -1.49 -0.64 -0.69 0.04 -0.02 0.82 0.89 

6 2.08 2.10 1.17 1.19 1.65 1.68 2.19 2.43 2.66 2.82 

7 1.23 1.24 -1.21 -1.22 -0.01 -0.02 0.81 0.79 1.70 1.79 

8 1.55 1.54 -0.25 -0.24 0.63 0.69 1.65 1.71 2.33 2.49 

9 1.98 1.96 0.91 0.88 1.30 1.35 2.06 2.18 2.65 2.54 

10 1.49 1.48 -0.81 -0.84 -0.04 -0.03 1.17 1.24 1.84 1.99 

11 0.94 0.95 -1.86 -1.89 -0.28 -0.32 0.78 0.72 1.86 1.88 

12 0.77 0.78 -1.05 -1.01 0.38 0.42 1.44 1.58 2.62 2.73 

13 1.47 1.45 -1.61 -1.63 -0.81 -0.87 -0.03 -0.13 0.55 0.49 

14 1.58 1.57 -0.82 -0.80 -0.07 -0.11 0.77 0.72 1.82 1.77 

15 1.45 1.44 0.38 0.39 1.01 1.04 2.08 1.98 2.66 2.81 

16 1.23 1.22 -0.12 -0.13 0.81 0.85 1.78 2.06 2.44 2.72 

17 1.15 1.15 -0.35 -0.35 0.61 0.68 1.41 1.58 2.28 2.32 

18 1.60 1.59 -0.33 -0.35 0.61 0.65 1.43 1.55 2.17 2.33 

19 1.31 1.32 0.14 0.15 0.80 0.91 1.79 1.89 2.48 2.42 

20 1.30 1.31 -0.27 -0.28 0.52 0.58 1.66 1.84 2.66 2.75 

R1 0.999 0.999 0.999 0.999 0.999 0.999 0.994 0.997 0.993 0.998 

R2 0.999 0.999 0.999 0.994 0.991 
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 الوهاب عبذ محمذ محمود محمذ. د

Item am af B1m B1f B2m B2f B3m B3f B4m B4f 

1 0.94 1.03 -2.22 -2.14 -0.56 -0.61 1.11 1.17 2.08 2.14 

2 0.89 0.87 -1.93 -2.03 -0.21 -0.24 1.12 1.16 2.66 2.53 

3 1.55 1.69 -2.12 -2.01 -1.15 -1.19 -0.53 -0.49 0.39 0.33 

4 1.09 1.18 -2.21 -2.10 -0.86 -0.89 0.09 0.07 0.82 0.88 

5 1.62 1.51 -1.55 -1.39 -0.62 -0.71 0.01 -0.01 0.89 0.87 

6 2.14 2.06 1.22 1.17 1.61 1.70 2.34 2.39 2.88 2.77 

7 1.20 1.28 -1.29 -1.18 -0.03 0.01 0.82 0.86 1.79 1.81 

8 1.59 1.44 -0.26 -0.23 0.64 0.70 1.71 1.74 2.42 2.44 

9 1.92 2.03 0.94 0.89 1.29 1.38 2.18 2.17 2.59 2.51 

10 1.55 1.48 -0.81 -0.87 -0.05 -0.01 1.21 1.19 1.99 2.02 

11 0.92 1.01 -1.82 -1.91 -0.30 -0.34 0.69 0.60 1.79 1.65 

12 0.79 0.82 -1.08 -1.00 0.39 0.44 1.61 1.69 2.78 2.71 

13 1.42 1.55 -1.55 -1.66 -0.81 -0.90 -0.10 -0.17 0.53 0.49 

14 1.52 1.62 -0.77 -0.82 -0.04 -0.11 0.81 0.87 1.79 1.76 

15 1.55 1.49 0.41 0.42 1.09 1.00 2.00 1.98 2.78 2.70 

16 1.33 1.26 -0.13 -0.09 0.89 0.82 1.97 2.02 2.71 2.66 

17 1.09 1.18 -0.39 -0.32 0.66 0.65 1.56 1.51 2.29 2.26 

18 1.66 1.60 -0.38 -0.35 0.69 0.66 1.61 1.66 2.26 2.25 

19 1.29 1.33 0.19 0.14 0.90 0.83 1.83 1.89 2.42 2.37 

20 1.41 1.36 -0.22 -0.29 0.61 0.56 1.84 1.88 2.68 2.73 

R1 0.985 0.992 0.998 0.999 0.999 0.999 0.999 0.999 0.998 0.998 

R2 0.967 0.997 0.997 0.999 0.997 
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Item au ap B1u B1p B2u B2p B3u B3p B4u B4p 

1 1.03 0.99 -2.06 -2.19 -0.63 -0.68 1.23 1.18 2.23 2.18 

2 0.89 0.87 -1.92 -1.89 -0.25 -0.20 1.21 1.19 2.55 2.63 

3 1.66 1.69 -2.11 -2.00 -1.13 -1.21 -0.55 -0.50 0.33 0.41 

4 1.18 1.10 -2.19 -2.09 -0.82 -0.88 0.10 0.06 0.81 0.80 

5 1.59 1.56 -1.52 -1.43 -0.66 -0.63 -0.01 0.01 0.89 0.91 

6 2.11 2.06 1.23 1.16 1.64 1.72 2.38 2.36 2.71 2.70 

7 1.29 1.23 -1.23 -1.16 -0.02 0.00 0.79 0.84 1.79 1.78 

8 1.59 1.52 -0.19 -0.22 0.62 0.68 1.73 1.81 2.43 2.49 

9 2.06 1.99 0.88 0.93 1.29 1.36 2.19 2.11 2.62 2.53 

10 1.55 1.48 -0.88 -0.84 -0.06 -0.01 1.22 1.28 1.99 2.02 

11 0.96 0.98 -1.93 -1.86 -0.28 -0.33 0.61 0.66 1.79 1.71 

12 0.79 0.82 -1.09 -1.02 0.39 0.44 1.68 1.71 2.78 2.72 

13 1.49 1.52 -1.55 -1.63 -0.83 -0.89 -0.10 -0.09 0.43 0.50 

14 1.57 1.59 -0.74 -0.82 -0.06 -0.11 0.79 0.83 1.71 1.78 

15 1.42 1.48 0.45 0.42 1.06 1.01 2.08 1.99 2.70 2.79 

16 1.21 1.25 -0.16 -0.12 0.83 0.87 2.01 1.97 2.62 2.66 

17 1.19 1.21 -0.38 -0.32 0.62 0.70 1.56 1.49 2.23 2.24 

18 1.56 1.63 -0.31 -0.36 0.60 0.68 1.58 1.61 2.26 2.29 

19 1.38 1.29 0.19 0.18 0.87 0.85 1.79 1.84 2.44 2.47 

20 1.34 1.36 -0.23 -0.26 0.53 0.59 1.86 1.78 2.72 2.67 

R1 0.995 0.996 0.999 0.999 0.999 0.999 0.998 0.999 0.998 0.998 

R2 0.989 0.997 0.998 0.998 0.998 
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Item ap at B1p B1t B2p B2t B3p B3t B4p B4t 

1 0.99 1.02 -2.09 -2.16 -0.58 -0.53 1.22 1.19 2.07 2.13 

2 0.88 0.91 -2.02 -1.97 -0.31 -0.28 1.17 1.15 2.66 2.58 

3 1.64 1.69 -2.10 -2.00 -1.12 -1.16 -0.58 -0.49 0.33 0.38 

4 1.18 1.16 -2.11 -2.08 -0.89 -0.91 0.08 0.00 0.89 0.87 

5 1.59 1.61 -1.51 -1.49 -0.63 -0.71 0.02 0.03 0.80 0.82 

6 2.02 2.05 1.23 1.18 1.59 1.63 2.39 2.34 2.72 2.73 

7 1.26 1.29 -1.25 -1.29 -0.02 0.00 0.93 0.89 1.78 1.77 

8 1.51 1.57 -0.28 -0.24 0.63 0.69 1.71 1.79 2.40 2.41 

9 1.99 2.01 0.98 0.91 1.37 1.38 2.18 2.19 2.53 2.51 

10 1.55 1.50 -0.80 -0.86 -0.06 -0.04 1.21 1.27 1.96 1.98 

11 0.99 0.98 -1.87 -1.89 -0.38 -0.36 0.69 0.71 1.70 1.80 

12 0.82 0.84 -1.05 -0.99 0.39 0.41 1.69 1.67 2.69 2.71 

13 1.51 1.49 -1.67 -1.66 -0.88 -0.82 -0.18 -0.16 0.41 0.45 

14 1.52 1.63 -0.87 -0.86 -0.07 -0.05 0.89 0.92 1.77 1.73 

15 1.41 1.49 0.44 0.38 1.06 1.00 2.00 2.07 2.68 2.71 

16 1.29 1.28 -0.17 -0.15 0.88 0.87 1.93 1.94 2.66 2.60 

17 1.22 1.19 -0.31 -0.38 0.67 0.69 1.56 1.49 2.23 2.17 

18 1.68 1.59 -0.37 -0.34 0.62 0.68 1.66 1.59 2.26 2.20 

19 1.29 1.38 0.16 0.18 0.89 0.87 1.87 1.90 2.33 2.39 

20 1.34 1.36 -0.25 -0.29 0.53 0.60 1.77 1.86 2.66 2.68 

R1 0.993 0.998 0.999 0.999 0.999 0.999 0.999 0.999 0.998 0.999 

R2 0.989 0.999 0.999 0.998 0.998 
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 مراجع البحث
 :  اولًا المراجع العربية
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ا  مفرداته بارامترات
ً
 الذيموغرافية المتغيرات لبعض وفق
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