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Psychometric Evaluation of the Digital Social
Communication Skills Scale among Postgraduate Students
within the Framework of Item Response Theory Using the

One-Parameter Rasch—Andrich Rating Scale Model

Abstract

The present study aimed to conduct a psychometric assessment
of the Digital Social Communication Skills Scale among
postgraduate students based on the Item Response Theory
(IRT) using the Rating Scale Model (Rasch—Andrich), a one-
parameter model, to verify the quality and psychometric
properties of the scale. The initial version of the scale
consisted of 30 items, and it was administered to a random
sample of 463 postgraduate students from various faculties at
Zagazig University. The data were analyzed using SPSS and
Winsteps programs. The results revealed a high degree of fit
between the response data to the assumptions of the Rating
Scale Model. Non-fitting items and respondents were excluded
based on infit and outfit statistics, resulting in a final version of
18 items distributed across four main dimensions:(Digital
Expression Skills, Technical Skills for Digital Communication,
Digital Participation and Collaboration Skills, and Virtual
Social Interaction Skills). The findings indicated that the
reliability coefficients for items and individuals were 0.84 and
0.82, respectively, reflecting high accuracy in estimating
abilities and item difficulties. The scale demonstrated strong
internal consistency, unidimensionality, and construct validity.
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Factor analysis showed that the first factor accounted for
47.7% of the total variance, confirming that the scale measures
a single underlying construct. The analysis of the Information
Function revealed that the scale provides the highest amount of
information at the average ability level (6 = 0.25 logits),
indicating higher measurement precision for individuals with
moderate digital social communication skills, with slightly
lower precision at the extreme levels of the trait consistent with
Rasch model expectations. The item difficulty range (from -
0.23 to 0.41 logits) demonstrated adequate coverage of the
latent trait continuum, enhancing measurement objectivity and
stability. Overall, the findings confirm that the Digital Social
Communication Skills Scale possesses strong psychometric
characteristics in terms of validity, reliability, and
measurement invariance, making it a suitable tool for assessing
digital social communication skills among postgraduate
students. The study recommends applying Item Response
Theory models in developing and analyzing psychological and
educational measurement instruments, as they provide precise
estimates independent of sample characteristics and item
properties, and can be effectively used to standardize new tools
for assessing digital and communicative competencies across
various academic populations.

Keywords: Psychometric Evaluation, Digital Social Communication

Skills, Item Response Theory (IRT), Rating Scale Model (Rasch—
Andrich).
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