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Introduction

The assessment of intelligence has long been a
cornerstone of psychological research and practice,
with numerous tools developed to measure cognitive
abilities across diverse populations. Among the
recently developed instruments, the Reynolds
Intellectual Assessment Scales Second Edition
(RIAS-2) stands out as a comprehensive and efficient
tool for evaluating intellectual functioning. The
RIAS-2 is designed to measure key constructs such as
general intellectual ability, fluid intelligence, and
crystallized intelligence, providing a robust
framework for understanding cognitive strengths and
weaknesses (McNicholas et al., 2017; Tebyani Nian
et al., 2018; Reynolds & Kamphaus, 2015; Raines et
al., 2018). Unlike traditional intelligence scales such
as the Wechsler or Stanford-Binet tests, the RIAS-2
offers a distinct advantage in terms of administration
time, requiring significantly less time to complete
while still delivering reliable and valid 1Q scores
(Reynolds & Kamphaus, 2015; Kioumarsi et al.,
2019; Farmer & Kim, 2020). This efficiency makes it
particularly suitable for use in settings where time
constraints are a critical consideration.

The RIAS-2 has gained widespread recognition for its
unique features, which contribute to its applicability
across clinical, educational, and research contexts.
One of its most notable advantages is its brevity,
which reduces the burden on both examiners and
examinees without compromising the quality of the
assessment (Brueggemann et al., 2006). Additionally,
the RIAS-2 minimizes or eliminates the need for
motor coordination and visual-motor speed in its
subtests, making it accessible to individuals with
physical or motor impairments (Beaujean et al.,
2010). Furthermore, the scale is designed to be
culture-fair, reducing cultural and linguistic biases
that may affect performance on other intelligence
measures (Reynolds & Kamphaus, 2015). This
feature is particularly important in diverse
populations, where cultural and linguistic differences
can influence test outcomes. Moreover, the RIAS-2
does not rely on reading skills, which enhances its
utility for individuals with reading difficulties or
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specific learning disorders (Rasouli et al., 2022).
These characteristics collectively make the RIAS-2 a
versatile and inclusive tool for assessing intellectual
abilities, particularly in children, and facilitate the
provision of targeted psychological and educational
interventions (Reynolds & Kamphaus, 2015; Raines
et al., 2018; Ruchinska et al., 2021; Dombrowski et
al., 2009; Kioumarsi et al., 2019; Farmer & Kim,
2020; Hashemi et al., 2018; Beaujean et al., 2009).
Beyond its utility in measuring general intellectual
functioning, the RIAS-2 has demonstrated significant
value in the diagnosis and assessment of specific
cognitive and neuropsychological disorders. It has
been effectively used to identify cognitive
impairments, specific learning disorders, memory
deficits, various forms of dementia, and the cognitive
sequelae of central nervous system damage (Tebyani
Nian et al., 2018; Reynolds & Kamphaus, 2015;
Ruchinska et al., 2021; Miles et al., 2016; Kioumarsi
etal., 2021; Reynolds & Kamphaus, 2009; Kioumarsi
et al., 2019). Its ability to provide a nuanced
understanding of cognitive profiles makes it an
invaluable tool for clinicians and researchers alike.
Given these attributes, the RIAS-2 is well-suited for
assessing intelligence across a wide range of
purposes, from educational placement to clinical
diagnosis, and can significantly enhance the delivery
of psychological and educational services (Reynolds
& Kamphaus, 2015; Raines et al., 2018; Ruchinska et
al., 2021; Dombrowski et al., 2009; Kioumarsi et al.,
2019; Farmer & Kim, 2020; Hashemi et al., 2018;
Beaujean et al., 2009).

Despite its widespread use and demonstrated utility in
various cultural contexts, the psychometric properties
of the RIAS-2 have been minimally examined in Iran,
and the scale has yet to be culturally adapted for the
Iranian population. This represents a significant gap
in the literature, as cultural and linguistic factors can
influence the validity and reliability of intelligence
measures. The current study aims to address this gap
by investigating the factor structure of the RIAS-2 in
the Iranian context. By doing so, this research seeks
to contribute to the cultural adaptation of the RIAS-2,
ensuring its applicability and effectiveness in
assessing the intellectual abilities of Iranian children.
This step is crucial for advancing psychological
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assessment practices in Iran and for providing a
foundation for future research and clinical
applications of the RIAS-2 in this population.

Method

The present study employed a descriptive-analytical
design. The statistical population consisted of all 3-
to 6-year-old children in Tehran in the year 2017.
From this population, a sample of 200 children was
selected using convenience sampling. Specifically,
four kindergartens and preschools from the north,
south, east, and west regions of Tehran were visited,
and the Reynolds Cognitive Assessment Scales were
administered to the children. The inclusion criteria for
the study included parental consent and the absence
of physical or psychological problems in the children,
as previously confirmed by parental reports (verified
by the researchers). The exclusion criteria included
lack of cooperation from the children and parental
withdrawal or dissatisfaction during the study.

To conduct the study, the original version of the
scales was first translated and reviewed by a group of
experts in the field of psychology. The scales were
then translated into Persian, and the booklet of images
and the recording form were designed using Adobe
InDesign  software, preparing the tool for
implementation. In the next step, to ensure the
fluency of the terms and the comprehensibility of the
test for children, the scale was piloted on 20 children,
and further translation and revision were carried out.
After confirming the appropriateness and
comprehensibility of the test for Iranian children, data
collection was conducted in private kindergartens in
Tehran, with an emphasis on the north, south, east,
and west regions. Following an explanation of the
study and obtaining permission from the kindergarten
administrators and parental consent, the second
edition of the Reynolds Cognitive Assessment Scales
was administered to the children, adhering to ethical
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considerations. The administration of the scale was
carried out by the researcher and assistants, with each
child taking approximately 30 to 40 minutes to
complete. Finally, the data were entered into a
computer and analyzed using confirmatory factor
analysis in LISREL version 8.5.

Results

Among the 200 children participating in the study,
107 were boys (53.5%) and 93 were girls (46.5%).
The mean age of the participating children was 4.36
years, with a standard deviation of 1.07. To provide a
preliminary description of the research data,
descriptive statistical methods were used, and the
mean, standard deviation, skewness, and kurtosis of
the subscales were estimated for the sample group.

In Table 1, the values of kurtosis and skewness for the
variables fall within the range of -2 to +2, indicating
that the distribution of the variables is approximately
normal. To examine the presence of a significant
relationship ~ between  the  variables  under
investigation and to ensure the normality assumption
before using parametric tests, the Kolmogorov-
Smirnov test was employed. The test statistics for the
subscales were 0.497, 0.75, 0.617, and 0.375,
respectively, confirming the normality of the data.
One of the assumptions for using factor analysis is the
independence of errors, which was examined using
the Durbin-Watson test. The Durbin-Watson statistic
was 1.21, leading to the rejection of the hypothesis of
error correlation, thus confirming the suitability of
confirmatory factor analysis. Additionally, to check
for multicollinearity, the tolerance statistic and
variance inflation factor (VIF) were used. A VIF
value greater than 0.2 indicates that the model has a
good fit, and in this model, the VIF was calculated as
0.75. To test for the presence of outliers in the
observations, a box-and-whisker plot was used, and
no outliers were detected.

Table 1. Statistical characteristics of the confirmatory factor analysis model for the single-factor model (g) with four main subscales

Subscale b SE t R?
Guess 8.60 0.47 18.29 0.92
Contradictory Picture 3.49 0.23 15.49 0.76
Verbal Reasoning 19.44 1.13 17.41 0.87
Incomplete Forms 16.51 0.97 16.98 0.85
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To examine the factor structure, confirmatory factor
analysis (CFA) was conducted using LISREL
software. Various models were tested, including a
one-factor model (which assumes that the second
edition of the Reynolds Cognitive Assessment Scales
measures general intelligence abilities) and two-
factor models (which assume that the second edition
measures verbal and nonverbal intelligence abilities).
The results showed that among the different models,
the one-factor model with four main subscales (Guess
What, Odd-Item Out, Verbal Reasoning, and What’s
Missing) and the two-factor model (verbal and
nonverbal) with the same four subscales
demonstrated the best fit with the research data. The
one-factor model with four main subscales (Guess
What, Odd-Item Out, Verbal Reasoning, and What’s
Missing) as indicators and one underlying factor
(general intelligence) was studied using the
maximum likelihood method and converged after
four iterations. Given the number of observed
variables, there are four measurement equations.

Table 2. Internal consistency results through Cronbach’s alpha
coefficient for the normal group

Subscale Alpha Test retest Sig
Guess 0.940 0.92 0.001
Contradictory Picture 0.825 0.76 0.001
Verbal Reasoning 0.962 0.90 0.001
Incomplete Forms 0.950 0.91 0.001

The results include the estimated path coefficients
(b), standard error, t-values (for assessing the
significance of the coefficients), and the multiple
correlation squared (R?) for each subscale. Based on
this table, it can be concluded that the t-values of all
sub-tests, which indicate the significance of the path
coefficients, are sufficiently wvalid and can
appropriately measure the general intelligence factor.
The range of standard error coefficients for the
subscales is also limited, ranging from 0.23 to 1.13.
The coefficients of determination show that 92% of
the "Guess" subscale, 76% of the "Contradictory
Image" subscale, 87% of the "Verbal Reasoning”
subscale, and 85% of the "Incomplete Shapes"
subscale are explained by the general intelligence
factor. Subsequently, the model fit indices were
examined.
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The first fit index is the chi-square, which tests the
hypothesis that the proposed model is consistent with
the pattern of covariance among the observed
variables. The smaller the chi-square value, the better
the model fit. In this model, the chi-square value
(5.51) was not statistically significant, indicating a
good model fit. The ratio of chi-square to degrees of
freedom (2) was 2.75, which aligns with Byrne's
suggested criteria that an appropriate value should be
less than 3. Therefore, it can be concluded that this
test confirms the model's fit with the observed data.
The square root of the estimated error variance of
approximation (RMSEA) in this model was 0.094.
Comparing this with the criteria proposed by
MacCallum et al., where values less than 0.05
indicate a good fit, 0.05 to 0.08 indicate an acceptable
fit, 0.08 to 0.10 indicate a moderate fit, and values
greater than 0.10 indicate a poor fit, it can be
concluded that the single-factor model with the four
mentioned subscales has a moderate fit. Additionally,
other fit indices were used to determine the model's
fit, including the Normed Fit Index (NFI), Non-
Normed Fit Index (NNFI), Comparative Fit Index
(CFI), and Adjusted Goodness of Fit Index (AGFI).
These indices had values of at least 0.93 and higher,
indicating that the model has a desirable fit.

Next, a two-factor model (verbal and non-verbal)
with the four main subscales (Guess, Contradictory
Image, Verbal Reasoning, and Incomplete Shapes) as
indicators and the two underlying factors (verbal and
non-verbal) was studied using the maximum
likelihood method, achieving convergence in 4
iterations. Given the number of observed variables,
there are 4 measurement equations.

As shown in Table 2, Cronbach's alpha coefficient for
all subscales is above 0.8, indicating that the
questionnaire has high internal consistency.
Additionally, the results related to the test-retest
coefficients showed that all coefficients are
significant, reflecting the stability and reliability of
the subscales over time.

Conclusion

The primary objective of this study was to examine
the factor structure of the Reynolds Intellectual
Assessment Scales-Second Edition (RIAS-2) in a
sample of children from Tehran. The findings from
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the confirmatory factor analysis revealed that both the
one-factor model, representing general intelligence,
and the two-factor model, comprising verbal and
nonverbal intelligence, demonstrated relatively good
fit to the data. Each model included four primary
subscales, which contributed to their structural
validity. However, the two-factor model exhibited
superior fit indices compared to the one-factor model,
suggesting that the RIAS-2 can be effectively
interpreted at both the two-factor level (verbal and
nonverbal intelligence) and the one-factor level
(general intelligence). This dual interpretability
enhances the versatility of the RIAS-2 in assessing
cognitive abilities across different contexts.

The results of this study are consistent with previous
research on the second edition of the RIAS-2, which
also found that both the one-factor and two-factor
models provided good fits to the data (Reynolds &
Kamphaus, 2015; Raines et al., 2018). However, it is
noteworthy that studies on the first edition of the scale
often emphasized the interpretability of the general
intelligence factor, with findings favoring the one-
factor model (Dombrowski et al., 2009; Beaujean et
al., 2009). The discrepancies between the findings for
the first and second editions of the scale highlight the
improvements and refinements made in the RIAS-2,
which appear to enhance its interpretability and
applicability in diverse populations. The second
edition’s ability to accommodate both one-factor and
two-factor interpretations underscores its robustness
as a tool for assessing cognitive abilities.

Despite these promising findings, this study has
certain limitations that should be acknowledged.
First, the research was conducted on a limited age
group (3- to 6-year-old children), which may restrict
the generalizability of the results to other age groups.
Second, the use of convenience sampling, although
practical, may introduce biases that could affect the
representativeness of the sample. These limitations
highlight the need for further research to validate the
RIAS-2 in broader and more diverse populations,
including different age groups and cultural contexts.
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Future studies should also consider employing more
rigorous sampling methods, such as stratified or
random sampling, to enhance the reliability and
generalizability of the findings.

In conclusion, the RIAS-2 demonstrates strong
potential as a reliable and practical tool for assessing
cognitive abilities in children, particularly in the
context of Tehran. Its ability to provide interpretable
results at both the one-factor and two-factor levels
makes it a valuable instrument for clinicians,
educators, and researchers. However, additional
research is necessary to further localize and validate
the scale for use in the Iranian population, ensuring
its effectiveness across various demographic and
cultural settings. By addressing these gaps, the RIAS-
2 can be established as a standardized and widely
applicable tool for cognitive assessment in Iran,
contributing to improved psychological and
educational interventions for children.
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20, General Intelligence

21 Nonverbal Intelligence

22 Verbal Intelligence
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. Culture-free

. Cognitive disorders

. Attention deficit

. Dementia

. Central nervous system damage

. Memory disorders

. Reynolds intellectual Assessment Scales

. Intelligence and Developmen Scales

. Snijders —Oomen Nonverbal Intelligence Test
19 Intellgence Scale for children — Fourth Edition
11, Culture Fair Intelligence Test Scale 2
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4, Nonverbal intelligence
5. Composite Memory
6, Speeded Processing Index(SPI)
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I, Second Edition of Reynolds Intellectual Assessment Scale
2, General intelligence
3. Verbal intelligence
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8, Verbal memory (VRM)

°. Nonverbal memory (NVM)

19 Speeded processing index (SPI)

11, Speeded naming task (SNT)

12, Speeded processing index (SPS)

13, Composite intelligence index (CI1X)
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!, Nonverbal intelligence index (N1X)
2, Guess what (GWH)

3. Verbal reasoning (VRZ)

4. Verbal intelligence index (VIX)

5, Odd-item out (OI0O)

6, What is missing (WHM)

7. Composite memory index (CMX)
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5. Non-Normed Fit Index(NNFI)

6, Comparative Fit Index(CFI)

7. Goodness of Fit Inde(GFI)

8, Adiusted Goodness of Fit Inde(AGFI)
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!. Goodness of Fit

2, Chi-square

3. Root Mean Square Error of Approximation(RMSEA)
4. Normed Fit Index(NFI)
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