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Abstract:

The aim of this study was to estimate the psychometric properties of Raven’s Standard
Progressive Matrices using the four-parameter item response theory (4PL IRT) model, focusing on
item characteristics, ability estimation, and information function. The sample consisted of 1,035
university and college students from Hajjah Governorate, Yemen. Data were analyzed using R (mirt
package) and SPSS after verifying the assumptions of the model.

Item fit was assessed using Chi-square tests and the G? statistic, and the overall fit indices
indicated acceptable results. The items demonstrated a wide range of difficulty and discrimination,
reflecting their suitability for different ability levels. The average guessing parameter was 0.073, and
all values were within the acceptable limit, indicating a low level of random responding. The average
carelessness parameter was 0.961 with a low standard deviation, suggesting that most participants
responded attentively—except for items (35) and (48), which recorded the lowest values (0.51 and
0.61, respectively) despite being difficult and highly discriminating. These findings confirm the strong
psychometric quality of the test and its effectiveness in estimating mental ability.
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0.02 |0.17| 6 | 9.01 0.01 0.37 [36|38.19| 0.02 |[0.20| 6 | 8.57 |ql4
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0.01 [0.29| 5 6.13 0.02 0.44 |28 |28.48| 0.00 |0.64| 6 | 4.25 |ql5
0.00 [0.66| 6 | 4.16 0.01 0.31 [36(39.65| 0.00 |0.67] 6 | 4.05 |ql6
0.03 [0.05| 6 |12.87| 0.00 0.78 [35(28.44( 0.03 |0.04] 6 |13.13|ql7
0.00 (054 6 5.05 0.00 0.41 [35(36.31| 0.00 [0.54| 6 | 5.03 |ql8
0.02 1020 6 8.52 0.02 0.07 [ 35]48.05| 0.02 |[0.24] 6 | 8.02 |ql9
0.02 (024 6 | 7.97 0.03 0.08 |33 |45.16| 0.01 |0.30| 6 | 7.23 | 920
0.00 [0.76 | 6 3.36 0.01 0.19 |38 |45.39| 0.00 [0.78| 6 | 3.26 | 921
0.01 [0.40| 6 6.22 0.03 0.25 |30|34.87| 0.00 [0.46| 6 | 5.72 | 922
0.02 |0.16| 6 | 9.31 0.01 0.32 |32(35.07| 0.02 [0.17| 6 | 9.04 | g23
0.02 [0.28| 6 | 7.45 0.01 0.42 |38(39.05| 0.01 [0.30| 6| 7.26 | g24
0.00 [0.74| 6 3.52 0.00 0.14 | 35]44.18| 0.00 [0.76 | 6 | 3.40 | 925
0.00 [0.42| 5 4.94 0.02 0.02 | 31[48.97| 0.00 [0.62| 6 | 4.39 | 926
0.03 [0.07| 5 |10.25] 0.02 0.23 |32|37.64| 0.02 |0.22| 6 | 8.24 | 927
0.00 [0.80| 6 3.08 0.01 0.73 | 34]28.63| 0.00 [0.80| 6 | 3.04 | q28
0.01 |0.30| 6 | 7.25 0.00 0.32 |33]36.19| 0.01 |[0.32| 6| 6.99 | 029
0.04 [0.02| 6 |15.36| 0.01 0.63 |32]28.70| 0.04 |0.02| 6 |14.71| 930
0.02 1022 6 8.29 0.00 0.58 |33]30.68| 0.02 [0.25| 6 | 7.83 | q31
0.01 |0.32| 6 | 7.03 0.01 0.44 |35(3553] 0.01 |[0.34| 6| 6.78 | 932
0.00 [0.58| 6 | 4.70 0.02 0.05 |30 |44.17| 0.00 [0.61| 6 | 4.49 |q33
0.02 [0.22| 6 | 8.24 0.01 0.38 | 32(33.73| 0.02 |[0.25| 6| 7.89 | q34
0.04 [0.01| 6 |18.32| 0.02 0.45 |33|33.41| 0.04 [0.01| 6 |17.69|q35
0.06 [0.00| 6 |27.85| 0.02 0.03 | 32]48.29| 0.06 |0.00| 6 |28.01]|q36
0.05 [0.00| 4 |15.59| 0.02 0.04 |28 |42.32| 0.03 |0.05| 6 |12.48|q37
0.02 [0.23| 5 | 6.87 0.02 0.27 |301|34.37| 0.01 [0.36| 6 | 6.57 | q38
0.00 [0.45| 6 | 5.80 0.01 0.26 | 33|37.67| 0.00 [0.50| 6 | 5.31 | a39
0.00 |0.43| 6 | 593 0.01 0.47 |30]29.85| 0.00 |[0.48| 6 | 5.50 | q40
0.03 [0.07| 4 | 8.67 0.00 0.51 |26]25.19| 0.01 [0.31| 6| 7.14 |94l
0.02 [0.15| 5 8.14 0.01 0.13 |29 |37.66| 0.01 |0.32| 6| 7.01 | q42
0.03 [0.07| 6 |11.47| 0.00 0.63 | 29]2589| 0.03 [0.09| 6 |10.80|q43
0.01 [0.39| 6 | 6.32 0.01 0.58 | 30(27.90| 0.00 [0.45| 6 | 5.75 | q44
0.01 [0.29| 6 | 7.31 0.00 0.40 |30|31.41| 0.01 [0.37| 6| 6.54 | 945
0.01 [0.33] 6 | 6.92 0.02 0.05 |32]4594| 0.00 |[0.45| 6 | 5.80 | g46
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0.06 [0.00] 6 |26.62| 0.00 0.84 | 34]25.82| 0.06 |0.00| 6 |26.99 | q47
0.04 10.02| 6 |15.26| 0.02 0.05 |32]46.19| 0.04 |0.01 | 6 | 15.82|q48
0.03 [0.06| 6 |12.09| 0.01 0.27 |34]38.45| 0.03 |0.07| 6 |11.78 | 949
0.04 10.01] 6 |15.89| 0.00 0.57 132]29.97| 0.03 |0.04| 6 | 13.45|4a50
0.00 [0.84| 6 | 2.78 0.02 0.31 |31(34.31| 0.00 [0.86| 6 | 2.62 | g5l
0.04 10.04] 5 |11.69| 0.02 0.01 |31|51.15| 0.02 |0.17| 6 | 9.09 | g52
0.04 10.02| 6 |15.18| 0.02 0.17 | 28|35.10| 0.03 |0.04| 6 | 13.30 | 953
0.06 [0.00] 6 |25.70 | 0.00 0.23 |36 |41.88| 0.05 |0.00| 6 |24.27 | 954
0.06 [0.00] 6 |26.51| 0.01 0.03 |34 |51.12| 0.06 |0.00| 6 |26.22|4a55
0.07 10.00| 6 |34.44| 0.02 0.93 |31]20.21| 0.08 |0.00| 6 |46.00 |q56
0.03 |0.12] 6 |10.18 | 0.00 0.34 | 31|33.68| 0.03 |0.08| 6 |11.41|q57
0.05 [0.00] 6 |20.30| 0.03 0.00 | 34]68.09| 0.05 |[0.00| 6 |21.48|4q58
0.05 [0.00] 6 |20.92| 0.00 0.22 | 3413993 | 0.05 |0.00| 6 |21.14|qa59
0.03 [0.06| 6 |12.00| 0.00 0.98 |34 |18.75| 0.03 |0.08| 6 |11.37|q60
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Jlay)! Ol gl Sl A
0.999 0.00 -2.95 1.50 ql
0.999 0.00 -2.30 0.45 q2
0.996 0.00 -2.25 1.84 q3
0.99 0.30 -1.58 3.59 q4
0.984 0.00 -2.03 2.18 as
0.997 0.00 -2.21 1.72 q6
0.966 0.12 -1.35 1.74 q7
0.989 0.00 -1.74 1.60 a8
0.983 0.00 -1.86 2.58 q9
0.968 0.08 -1.35 2.00 ql0
0.999 0.10 2.70 8.68 qll
0.999 0.05 2.87 11.87 ql2
0.929 0.00 -1.99 3.36 ql3
0.974 0.00 -1.91 1.93 ql4
0.988 0.08 -1.53 2.90 qls
0.968 0.10 -1.39 1.61 ql6
0.939 0.00 -1.34 1.96 ql7
0.954 0.00 -1.21 1.49 ql8
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0.999 0.09 -0.54 1.32 ql9
0.971 0.00 -1.49 2.50 q20
0.914 0.20 -0.45 1.91 q21
0.981 0.06 -0.78 2.02 q22
0.961 0.13 -0.20 2.23 q23
0.844 0.19 0.27 2.50 q24
0.983 0.00 -1.65 1.72 q25
0.999 0.07 -1.63 1.74 q26
0.982 0.08 -1.34 2.18 q27
0.994 0.00 -0.77 1.26 q28
0.975 0.08 -1.11 2.27 q29
0.951 0.06 -0.23 1.58 q30
0.982 0.15 -0.71 2.30 q31
0.999 0.00 -0.56 1.13 q32
0.948 0.00 -0.69 1.84 q33
0.994 0.06 0.38 1.21 q34
0.885 0.06 0.39 1.32 q35
0.511 0.09 1.84 3.44 q36
0.982 0.00 -1.68 2.95 q37
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0.996 0.03 -1.33 2.09 q38
0.972 0.11 -1.14 2.17 q39
0.974 0.05 -0.72 2.31 q40
0.999 0.00 -1.03 2.38 q41
0.999 0.05 -0.75 1.98 q42
0.999 0.00 -0.58 1.61 q43
0.972 0.00 -0.78 1.95 q44
0.955 0.11 -0.06 2.37 q45
0.999 0.11 0.11 1.66 q46
0.851 0.10 1.17 1.02 q47
0.605 0.09 1.83 1.99 q48
0.934 0.00 -0.67 1.42 q49
0.999 0.15 0.33 1.91 q50
0.968 0.09 0.16 1.84 g51
0.999 0.18 0.73 3.69 q52
0.999 0.13 0.79 3.38 q53
0.999 0.20 1.03 2.61 q54
0.999 0.15 2.35 21.66 as5
0.999 0.09 2.16 13.21 q56
0.999 0.11 2.37 22.56 q57
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0.999 0.17 2.44 22.13 q58
0.999 0.15 2.49 27.11 q59
0.999 0.14 2.15 2.99 q60
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Z.Infit Infit | Z.Outfit Outfit a Z.Infit Infit | Z.Outfit Outfit A
-0.49 0.98 -0.67 0.93 q31 0.11 1.01 -0.87 0.73 ql
-0.78 0.98 -1.21 0.94 q32 -0.07 1.00 -0.26 0.99 q2
-0.73 0.97 -1.01 0.94 q33 0.09 1.01 -0.12 0.95 q3
-1.19 0.97 -1.08 0.96 q34 0.13 1.01 0.01 0.98 q4
-1.10 0.97 -0.86 0.97 a35 0.12 1.01 -0.04 0.98 as
0.13 1.01 0.00 1.00 q36 -0.08 0.99 -0.17 0.94 g6
-0.07 0.99 -0.11 0.97 q37 -0.06 1.00 -0.24 0.98 q7
-0.38 0.97 -0.45 0.91 q38 -0.02 1.00 -0.26 0.96 a8
-0.20 0.99 -0.32 0.96 q39 0.00 1.00 -0.07 0.98 q9
-0.74 0.96 -0.80 0.93 q40 0.04 1.00 -0.24 0.97 ql0
-0.65 0.96 -1.01 0.80 q41 0.00 1.00 -0.02 1.00 qll
-0.77 0.96 -1.19 0.85 q42 -0.05 0.99 0.00 0.99 ql2
-0.88 0.97 -1.30 0.89 q43 -0.06 0.99 -0.07 0.99 ql3
-0.66 0.97 -0.87 0.93 q44 0.07 1.00 -0.10 0.98 ql4
-1.53 0.95 -1.41 0.92 q45 -0.01 1.00 -0.15 0.96 qls
-1.36 0.96 -1.59 0.91 q46 -0.08 0.99 -0.25 0.98 qlé6
-0.43 0.99 -0.37 0.99 q47 -0.08 0.99 -0.25 0.98 ql7
0.06 1.00 -0.02 1.00 948 -0.25 0.99 -0.47 0.97 ql8
-0.71 0.98 -0.98 0.96 q49 -0.72 0.98 -1.03 0.94 ql9
-1.56 0.95 -1.72 0.90 q50 -0.15 0.99 -0.25 0.96 920
-1.55 0.95 -1.39 0.94 g51 -0.58 0.98 -0.61 0.97 921
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-1.96 0.93 -2.17 0.85 q52 -0.61 0.97 -0.76 0.93 q22
-1.94 0.91 -1.95 0.86 q53 -1.18 0.96 -1.25 0.93 923
-1.26 0.96 -1.37 0.92 q54 -1.20 0.97 -1.12 0.96 924
0.02 1.00 -0.12 0.99 a55 -0.08 0.99 -0.32 0.96 q25
0.32 1.03 0.06 1.00 q56 -0.02 1.00 -0.62 0.86 926
0.03 1.00 -0.07 0.99 q57 -0.05 1.00 -0.25 0.96 q27
0.06 1.00 -0.09 0.99 g58 -0.67 0.98 -0.88 0.95 928
-0.02 1.00 -0.14 0.99 g59 -0.20 0.99 -0.36 0.96 g29
-0.01 1.00 -0.13 0.99 q60 -1.10 0.97 -1.09 0.95 q30
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   | Q 3 | ≥ 0 . 20


   | Q 3 | ≥ 0 . 20


   | Q 3 | ≥ 0 . 30


   | Q 3 | ≥ 0 . 30


   | Q 3 | ≥ 0 . 40

