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Effect of interaction between item format and gender on test
score reliability and the psychometric properties

Saleh Mosa Alshamrani.

Department of Psychology, College of Education, Umm Al-Qura
University, Makkah Al-Mukarramah, Kingdom of Saudi Arabia.

High school Math Teacher - Ministry of Education.
E-mail: zadmath]@gmail.com

Abstract:

The aim of this study was to investigate the most suitable item format
for respondents (male/female) to achieve better psychometric
properties.. In addition, the study aimed at investigation of the effect of
interaction between item format and gender on the psychometric
properties (item difficulty and discrimination) of the test. The
researcher utilized the descriptive method to answer the research
questions. The researcher constructed an achievement test consisted of
three item formats(multiple choice, true and false ,completion). The
test initially consisted of 50 items for each format .Each test form was
administered using a pilot sample of (81) students to assess test
validity and reliability26 students were used for the multiple choice
test 28 students for the true — false test 27 students for the completion
test. Afteranalyzing the results the test final forms consisted of 33
items each. The sample size of the study was (446) male/ female
secondary — stage students in Makkah:226 male, 220 female(3 schools
for each gender). The researcher used the following statistical
techniques to test the study's hypotheses:classical item difficulty,item
discrimination using biserialcorrelation and test score reliability using
a-Cronbach and split-half methods wusing spearman-brown and
Gatman.Interaction effect tested using two-way ANOVA and the M-
Statistics to test differences in reliability correlation.

Keywords: item format, respondent gender, test stability, psychometric
properties.
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2167 3347 9 18 0.43 067 10
23.94 38.50 17 10 0.56 037 1
2218 3425 11 16 0.47 059 12
2058 36.33 12 15 0.62 056 13
2417 30.81 6 21 0.22 0.78 14
19.33 3433 9 18 0.56 067 15
25.06 37.89 18 9 0.48 033 16
2158 3553 12 15 0.55 056 17
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2329 39.60 17 10 0.63 037 19
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2214 37.08 14 13 0.60 048 34
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19.80 34.94 10 17 0.58 063 39
22.80 37.50 15 12 0.58 044 40
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17.43 33.50 7 20 0.56 074 42
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11.87 24.70 15 10 0.70 0.40 5
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15.00 22.55 6 22 0.52 0.79 1
17.67 23.38 12 16 0.47 0.57 5
18.00 23.86 14 14 0.49 0.50 6
16.00 21.52 3 25 0.29 0.89 8
18.29 21.81 7 21 0.26 0.75 9
16.00 21.75 4 24 0.34 0.86 10
18.23 23.27 13 15 0.42 0.54 13
17.08 23.81 12 16 0.56 0.57 14
18.45 22.53 11 17 0.33 0.61 15
18.62 2293 13 15 0.36 0.54 17
17.50 21.50 4 24 0.23 0.86 18
19.18 23.64 17 11 0.37 0.39 19
18.17 25.90 18 10 0.62 0.36 22
16.00 22.00 5 23 0.39 0.82 24
19.00 22.86 14 14 0.32 0.50 26
17.33 21.91 6 22 0.32 0.79 27
18.15 23.33 13 15 0.43 0.54 28
16.18 24.00 11 17 0.64 0.61 29
15.38 2315 8 20 0.59 0.71 32
18.33 22.16 9 19 0.30 0.68 33
18.50 21.90 8 20 0.26 0.71 34
16.33 21.48 3 25 0.27 0.89 35
17.53 24.67 15 12 0.60 0.44 37
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17.60 22.78 10 18 0.42 0.64 38
18.42 22.81 12 16 0.37 0.57 39
18.55 2247 11 17 0.32 0.61 41
17.25 2240 8 20 0.39 0.71 42
19.33 22.77 15 13 0.29 0.46 43
17.50 22.30 8 20 0.36 0.71 44
19.45 21.88 11 17 0.20 0.61 46
17.60 22.78 10 18 0.42 0.64 47
17.70 22.24 10 17 0.38 0.63 49
18.00 24.31 15 13 0.53 0.46 50

KR-20 reliability = 0.83, standard error of measurement (SEM) = 2.51
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10.86 23.05 7 20 0.60 0.74 1
12.27 2513 11 16 0.71 0.59 5
10.83 2248 6 21 0.54 0.78 6
10.57 2315 7 20 0.62 0.74 8
13.15 26.14 13 14 0.73 0.52 9
13.67 23.00 9 18 0.49 0.67 10
13.50 25.00 12 15 0.64 0.56 13
15.83 21.05 6 21 0.24 0.78 14
12.56 23.56 9 18 0.58 0.67 15
14.67 24.07 12 15 0.52 0.56 17
7.00 22.82 5 22 0.69 0.81 18
15.71 27.00 17 10 0.61 0.37 19
14.00 23.94 11 16 0.55 0.59 22
1217 2210 6 21 0.46 0.78 24
1711 21.28 9 18 0.22 0.67 26
18.68 26.25 22 4 0.30 0.15 27
15.53 27.30 17 10 0.64 0.37 28
12.20 24.41 10 17 0.66 0.63 29
15.23 24.21 13 14 0.50 0.52 32
11.00 21.91 5 22 0.47 0.81 33
1457 25.62 14 13 0.62 0.48 34
14.67 22.50 9 18 0.41 0.67 35
14.62 24.79 13 14 0.57 0.52 37
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11.10 25.06 10 17 0.75 0.63 38
12.50 24.24 10 17 0.63 0.63 39
12.44 23.61 9 18 0.59 0.67 41
11.00 23.00 7 20 0.59 0.74 42
15.79 29.63 19 8 0.71 0.30 43
13.47 27.92 15 12 0.80 0.44 44
12.67 25.67 12 15 0.72 0.56 46
12.73 24.81 11 16 0.67 0.59 47
11.25 23.53 8 19 0.63 0.70 49
1211 23.78 9 18 0.62 0.67 50

KR-20 reliability = 0.94, standard error of measurement (SEM) = 2.25
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936 235 1
933 .590 5
934 442 6
933 532 8
933 555 9
932 .666 10
931 792 13
934 435 14
933 .602 15
934 507 17
932 .630 18
934 495 19
936 315 22
934 452 24
935 .349 26
935 395 27
935 425 28
932 619 29
933 548 32
931 756 33
934 495 34
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932 674 38
933 572 39
931 778 41
935 .386 42
935 377 43
934 484 44
932 .646 46
934 519 47
932 675 49
933 .609 50

Alpha=0.935, Spearman-Brown Coefficient=0.957, Guttman Split-Half Coefficient =
0.954
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Alpha=0.807, Spearman-Brown Coefficient=0.860, Guttman Split-Half Coefficient
=0.860
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