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Abstract

The Wechsler Intelligence Test, and specifically the fourth edition of the
Article info: Wechsler Intelligence Scale for Children (WISC-1V), is one of the most widely
Received: 06.05.2024 used intelligence tests in the world. The aim of the present study was to
Revised: 08.04.2025 examine gender measurement invariance in the Wechsler Intelligence Scale

Accepted: 04.07.2025 for Children (WISC-1V). The research methodology was applied in terms of its

objective and was categorized as secondary analysis in terms of data
collection. To achieve this, a random sample of 1,222 Iranian students (622
boys and 600 girls) was selected, and the Wechsler test was administered to
them. The data collection tool was the fourth edition of the Wechsler
Intelligence Scale for Children (WISC-IV). The data were analyzed using
Keyword_s: LISREL 8.7 software. For data analysis, multigroup confirmatory factor
ﬁfg’;:‘b‘l’::s;f:{nvariance analysis was used. The results showed that the Wechsler Intelligence Scale
cognitive ability, intemge'nce exhibited all four types of invariances: configural invariance (RMSEA=0.037,
x?=321.67), weak invariance (RMSEA=0.031, x?=270), strong invariance
(RMSEA=0.034, x*=326.76), and strict invariance (RMSEA=0.032, x*=326.76).
The invariance results indicate that the factor scores of the WISC-IV and its
subscales have the same meaning for both boys and girls student groups.
Publisher: Uersityonanjan Therefore, the obtained results can be interpreted equally for both groups,
allowing for meaningful comparisons between boys and girls.
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Measurement Invariance Across Gender of Wechsler Intelligence Scale for Children

Extended Abstract

Introduction

The Wechsler Intelligence Scale, particularly the fourth edition of the Wechsler Intelligence Scale
for Children (WISC-1V), is among the most widely used cognitive assessment tools worldwide.
These tests are currently employed in approximately 20 countries to measure intelligence.
According to exploratory and confirmatory factor analyses, this instrument consistently follows
a four-factor structure across all these countries (Reverte et al., 2015). Given the high professional
and ethical responsibilities associated with using such tests for diagnosis, intervention, and
decision-making, it is imperative to assess their fairness prior to large-scale implementation
(Rodriguez-Cancino & Concha-Salgado, 2023).

Effective measurement requires that these instruments reliably and validly assess a given
characteristic or construct across diverse individuals, as well as within the same individual over
time and under varying conditions. Therefore, measurement invariance is a critical prerequisite
for the scientific and practical application of assessment tools. The question “Does this instrument
provide an invariant measure?” remains largely unexplored in the behavioral sciences.
Hypotheses regarding measurement invariance are seldom tested, and many researchers
implicitly assume that the tests are invariant. As a result, the focus often shifts toward designing
clear and unambiguous items, selecting optimal content, and presuming that these items are
interpreted similarly across varied groups. Such assumptions lead to the belief that tests function
equivalently across age groups and classifications. However, if this assumption proves invalid,
the conclusions derived from these instruments may be misleading. It is only in recent years, with
increased attention to the issue, that a handful of studies have begun to empirically test the
hypothesis of invariance (Blankson & McArdle, 2013).

Methods

This study utilizes data from the fourth edition of the Wechsler Intelligence Scale for Children
(WISC-1V), originally collected by the Iranian Exceptional Education Organization. Accordingly,
the analysis conducted here in qualifies as a secondary analysis. The statistical population
consists of all elementary school students across the country. A total of 1,222 individuals
participated in the study, comprising 622 boys and 600 girls, selected by a simple random
sampling method.

The primary measurement instrument is the Wechsler Intelligence Scale for Children, Fourth
Edition, designed for children aged 6 to 16. The test includes 15 subtests: 10 core and 5
supplemental. Each subtest is standardized with a mean of 10 and a standard deviation of 3.
Additionally, the instrument provides a Full-Scale Intelligence Quotient (FSIQ), alongside four
index scores: Verbal Comprehension Index (VCI), Conceptual Reasoning Index (CRI), Working
Memory Index (WMI), and Processing Speed Index (PSI). The total score is standardized to a mean
of 100 and a standard deviation of 15.

To investigate measurement invariance, the study employs Confirmatory Factor Analysis
(CFA) using LISREL 8.7 software. This analytical approach enables the evaluation of whether test
items function equivalently across different groups within the sampled population.

Results

The analytical process was conducted in several structured stages. Initially, the Confirmatory
Factor Analysis (CFA) model was tested independently within the two gender groups (boys and
girls) to assess baseline model fit, with results yielding acceptable indices and confirming the
integrity of the underlying factor structure in both groups. This was followed by a Multi-Group
Confirmatory Factor Analysis (MGCFA) to evaluate the model simultaneously across the groups,
allowing systematic investigation of measurement invariance through progressive equality
constraints. Model parameters were estimated using the Maximum Likelihood (ML) method, a
robust approach for multivariate normal data and commonly used in structural equation
modeling. Invariance testing was performed at the subscale level using the hierarchical sequence
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of configural, weak (metric), strong (scalar), and strict invariance. The WISC-IV demonstrated
satisfactory model fit across all levels, Configural: x?=321.67, RMSEA = 0.037; Metric: x* = 270.00,
RMSEA = 0.031; Scalar: x* = 326.76, RMSEA = 0.034; Strict: x* = 326.76, RMSEA = 0.032, which
supports the conclusion that the instrument maintains measurement invariance across gender
groups. This confirmation adds rigor to interpretations of group differences and validates the use
of WISC-1V for meaningful cross-group cognitive assessments.

Conclusion

This study was conducted to examine the measurement invariance of the constructs assessed
by the Wechsler Intelligence Scale for Children - Fourth Edition (WISC-1V) across boys and girls
student groups. The results revealed that the four-factor model demonstrated acceptable fit
indices in both boys’ and girls’ samples, supporting the gender invariance of the instrument and
indicating that the WISC-IV measures cognitive abilities equivalently across genders. Model
invariance was confirmed across all tested levels configural, metric, scalar, and strict
demonstrating that the factor scores and subscales maintain consistent meaning between the two
groups. These findings validate the use of WISC-1V for meaningful cross-gender comparisons in
cognitive assessment. Nonetheless, the study's scope was limited to gender as the grouping
variable, and future research is encouraged to extend invariance testing across other
subpopulations, including distinct age brackets and clinical groups such as individuals diagnosed
with ADHD. Such broader investigations would enhance the generalizability and applicability of
the instrument and provide deeper insight into its psychometric properties across diverse
populations.
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