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Abstract
Introduction: Given that the second version of the Reynolds Cognitive Assessment Scales is an
advantageous tool in terms of comprehensive assessment of cognitive dimensions, duration of
performance, independence from visual-motor and reading speed, and easy performance
conditions, the aim of this study was to validate the second version of the Reynolds Cognitive
Assessment Scales in children in Tehran.
Research Method: This descriptive-correlational study involved a sample of 82 children aged 3
to 6 years from Tehran, selected using a convenience sampling method. The second version of the
Reynolds Intellectual Assessment Scales was translated, adapted, and administered to the sample.
The Stanford-Binet Intelligence Test was also concurrently administered to the sample. Following
the administration, 30 participants who scored significantly above the mean on the Stanford-Binet
were selected as a gifted group. Then the data were analyzed using Pearson correlation and
independent t test.
Findings: Convergent validity was examined using Pearson's correlation coefficient, which
revealed a high correlation between the two scales. To assess diagnostic validity, the mean scores
of the normal and gifted groups were compared using an independent samples t-test. The results
indicated significant differences between the normal and gifted groups on all subscales ('Guess
what', 'Verbal Reasoning’, 'Odd-item out', 'What is Missing’, 'Verbal Memory' and 'Nonverbal
Memory) except for Speeded Processing Index subscales ('Speeded Naming Task' and 'Speeded
Picture Search’).
Conclusion: The findings of this study suggest that this instrument is a suitable tool for assessing
various dimensions of cognitive abilities.
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Introduction:

It is very important to measure the cognitive dimensions of children especially during the
preschool period, because research has shown that the evaluation and development of cognitive
and social skills in the preschool period predicts the success in school and the future life of children
(1). Cognitive disorders can be diagnosed through cognitive assessment, and in the current era,
which is associated with exceptional technological advances, early diagnosis of cognitive disorders
has become a major issue in healthcare (2). On the other hand, cognitive assessment can help a lot
in planning and understanding the learning needs of children (3) because if the cognitive abilities
are not evaluated and the difference in the intelligence of people in a group under training increases
uncontrollably, it will not be possible to identify their educational needs and provide
comprehensive planning for their education (4). Recently, many tests have been developed to
measure intelligence, but psychological diagnoses are made based on a small number of them (5)
because most of the tools that have been developed for cognitive assessment are very costly and
time-consuming (6).

The effectiveness of many intelligence and cognitive ability tests has been increasingly questioned.
These doubts relate not only to the inherent characteristics of these tests but also to the process of
translation, adaptation, and norm development in different cultures, and the impact of these
cultural differences on test results (7). However, it is not clear exactly which test should be used
to measure children's intelligence levels. The Intelligence tests are different in two ways: the
underlying theory and how to administration them. Despite these differences, it is expected that
the results of tests measuring the construct of intelligence should be comparable (8).

One of the new tools developed to measure intellectual ability is the Reynolds Intellectual
Assessment Scales Second Edition., which can measure the concept of general intelligence as well
as fluid and crystallized intelligence. Unlike other intelligence scales, such as Wechsler or Stanford
Binet, the administration of the subscales of this tool requires much less time. While it also
provides reliable and valid intelligence scores (6).

Because nowadays psychological evaluations have become increasingly multidimensional and
measure different dimensions for differential diagnosis, spending less time on assessment allows
professionals to use a variety of other assessment tools to obtain more diagnostic information.
Because this information is important for integrating assessment and diagnosis, some experts use
short forms or brief intelligence tests to minimize the evaluation time (9). This is while some short
intelligence tests are even longer than the Reynolds scale and provide less valid scores. Although
the administration and scoring of the Reynolds Intellectual Assessment Scales Second Edition is
quick, it is very effective and gives a complete assessment of intelligence, and it is not a short and
brief form of an intelligence scale. Therefore, it can be very useful for the diagnosis and assessment
of intelligence (10).

It seems that this scale has the least dependence on motor coordination skills, while most of the
intelligence tests that are used today are strongly dependent on visual-motor coordination and
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movement speed (11). Another important character of this scale is the elimination of dependence
on reading in the measurement of intelligence. Because if the questions are such that the person's
performance is dependent on reading ability, the measurement of intelligence may be affected by
the level of learning in reading. It is true that intelligence cannot be measured completely
independently of previous knowledge. However, the combination of intelligence assessment with
assignments that require reading makes these tests inappropriate for people with reading
disabilities (12).

For these reasons, Reynolds Intellectual Assessment Scales Second Edition is useful for diagnostic
purposes and educational replacement in preschool and school-aged children, and in addition in
addition, it can diagnose certain disorders, including cognitive disorders, learning disorders,
memory disorders, dementia, and damage to the central nervous system (10, 13-19).

In the development of Reynolds Intellectual Assessment Scales, years of research on psychological
and assessment topics were conducted, and it is recognized worldwide as a practical tool for
assessment. the alignment of this scale with other intelligence measurement tools has been studied
and validated multiple times (6) For example in the study of Reynolds and Kamphaus (10) the
convergent validity of the scale was estimated through the correlation coefficient between the
Reynolds scale and the Wechsler 4 1Q scales, and the correlation coefficients for children in a
sample group of 92 people, for adults in a sample group of 72 people and for preschool in a sample
group of 28 people All were significant, which indicated the convergent validity of the scale. To
examine the diagnostic validity, the second version of the Reynolds Intellectual Assessment Scales
was administered to 12 clinical groups. In each of these groups, an initial diagnosis had already
been made, and the test developers did not undertake any further diagnostic procedures, accepting
the previous diagnoses. The groups studied included stroke, dementia, hearing impairment,
intellectual disability, and giftedness. When comparing the three groups of stroke, dementia, and
hearing impairment to the average population, the results showed that individuals in all three
groups scored significantly lower than the population average on both the indexes and subscales
of the second version of the Reynolds Intellectual Assessment Scales. When comparing individuals
with intellectual disability and giftedness to normal individuals, the same result was obtained: on
both the indexes and subscales, the scores of individuals with intellectual disability were
significantly lower than the population average, and the scores of gifted individuals were
significantly higher than the population average.

Hangmann, Lemola, and Grob (8) in their research conducted five intelligence scales: The
Reynolds Intellectual Assessment Scales, the Intelligence and Development Scales, the Snijders-
Oomen Nonverbal Intelligence Test, the Wechsler Intelligence Scale for Children — Fourth
Edition, and the Culture Fair Intelligence Test Scale 2 on children. The scores of these scales
showed a high correlation and the mean scores had little difference. Miles, Fulbrook, and
Mainwaring-Mégi (20) in their evaluation rated this scale as good in terms of content validity and
sufficient in terms of construct and criterion validity. Gliniak (21), in a study comparing the scores
of the Reynolds Intellectual Assessment Scales with the fourth edition of the Wechsler Intelligence
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Scales in referral samples, compared the scores of these two scales. The aim of this comparison
was to see if these two scales measure the same abilities and if they can be used interchangeably.
After examining the research results, he concluded that there was a significant correlation between
the pairs of similar combinations. Correlations ranged from 0.60 (memory combinations) to 0.78
(1Q combinations). However, the correlation of memory indexes showed a significant difference
in this index between the two scales, which probably indicates that they measure a different type
of memory. The results of this study indicated that examiners can predict the examinee's
performance on one of these tools based on the other tool. That is, these two scales measure similar
abilities. Nelson and Canivez (22), in a clinical sample (175 individuals with a diagnosis of
learning disability, 152 individuals with a diagnosis of ADHD, 65 individuals with comorbidity of
these two disorders, 60 individuals with other diagnoses such as mood and anxiety disorders, and
33 individuals without a clinical diagnosis) examined the convergent validity by correlating this
scale with other intelligence scales, including the Peabody Picture VVocabulary Test-Fourth Edition
(PPVT-1V) and three subscales of the Woodcock-Johnson Tests of Cognitive Abilities-Third
Edition (WJ-111 COG). The results confirmed the convergent validity of the verbal 1Q index but
not the nonverbal 1Q index.

Spoci (9) examined the convergent validity of the Reynolds Intellectual Assessment Scales Second
Edition through correlation coefficients with the Second Edition of the Wechsler Abbreviated
Scale of Intelligence. In his research, convergent validity was confirmed for both composite scores
and verbal and nonverbal estimates. Farmer and Kim (23) reported similar validity results between
the WISC-V and the Reynolds Intellectual Assessment Scales Second Edition. Gygi, Hagmann,
Schweizer, and Grob (24) conducted a longitudinal study on the predictive validity of four
intelligence tools regarding student progress. The four intelligence scales were: The Reynolds
Intellectual Assessment Scales, the Intelligence and Development Scales, the Snijders-Oomen
Nonverbal Intelligence Test, and the Wechsler Intelligence Scale for Children — Fourth Edition. In
this study, the Cronbach's alpha coefficients obtained for the four scales indicated acceptable
reliability. This study was conducted in two stages and using all four assessment tools, and after 3
years, students' academic progress scores were collected. The results showed that all four scales
were predictors of students' GPA. Hashemi, Kamkari and Shokrzadeh (25) showed that the
Reynolds Intellectual Assessment Scales Second Edition has good internal consistency and, due
to its high criterion validity with the Stanford-Binet this scale can be used. Kiomarsy,
Sharifidaramadi and Kamkari (18) showed that this tool, with eight subscales (4 main subscales
and 4 non-main subscales) with five 1Q indexes and eight standard scores, has the necessary
validity and reliability and is a powerful and reliable tool for screening, identification, and research
purposes.

Given the above, the Reynolds Intellectual Assessment Scales Second Edition is advantageous in
terms of comprehensive assessment of intellectual dimensions, duration of administration,
independence from visual-motor speed and reading, and easy administration conditions, and seems
to be very useful and applicable for assessing the intellectual abilities of children. Therefore,
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considering that the features of this scale have been rarely studied in Iran, the purpose of this study
is to investigate the validity of the Reynolds Intellectual Assessment Scales Second Edition in
Iranian culture.

Research Methods:

This study employed a descriptive-correlational design. The population of this study comprised all
3 to 6 year-old children in Tehran. A convenience sample of 82 typically developing children (43
boys and 39 girls) was selected from four kindergartens and preschools located in the north, south,
east, and west regions of Tehran. The Reynolds Intellectual Assessment Scales Second Edition
and the revised Tehran-Stanford-Binet Intelligence Test were administered to these 82 children.
Inclusion criteria for this study were an age range of 3 to 6 years, the absence of physical and
psychological problems, and parental consent. Exclusion criteria included child non-cooperation,
parental dissatisfaction, or withdrawal. Of these children, 23 were 3 years old, 15 were 4 years old,
25 were 5 years old, and 19 were 6 years old. Additionally, a sample of 30 gifted children (11 boys
and 19 girls) was selected through screening using the revised Tehran-Stanford-Binet Intelligence
Test, and the Reynolds Intellectual Assessment Scales Second Edition were also administered to
them. In the gifted group, 5 children were 3 years old, 6 were 4 years old, 9 were 5 years old, and
10 were 6 years old. Tools:

The Reynolds Intellectual Assessment Scales, Second Edition: developed by Reynolds and
Kamphaus in 2015, is designed to measure five key intellectual abilities: general intelligence,
verbal intelligence, nonverbal intelligence, composite memory, and processing speed. These five
constructs are measured through eight subscales and two composite indexes. Two subscales,
'‘Guess what' (GWH) and 'Verbal Reasoning' (VRZ), contribute to the Nonverbal Intelligence Index
(NIX). Similarly, 'Odd-item out' (OIO) and 'What is missing' (WHM) subscales measure Verbal
Intelligence (VIX). The Composite Memory Index (CMX) is comprised of 'Verbal Memory'
(VRM) and 'Nonverbal Memory' (NVM) subscales. The Speeded Processing Index (SPI) includes
‘Speeded Naming Task' (SNT) and 'Speeded Picture Search' (SPS) subscales. In this scale, the two
subscales contributing to the Verbal Intelligence Index (VIX) and the two subscales contributing
to the Nonverbal Intelligence Index (NIX) are the primary components of the Composite
Intelligence Index (C1X). The overall intelligence score is derived from the combination of these
two indexes. In essence, the speed of processing and memory indexes are not factored into the
overall intelligence score.

The theoretical foundation of this version is the Cattell-Horn-Carroll (CHC) theory, which posits
a hierarchical structure of intelligence comprising three strata, and is designed for individuals aged
3 to 94. The administration time for the four subscales that measure general intelligence, when
conducted by a trained examiner, is approximately 20 to 25 minutes. The composite memory
index, which includes two supplementary memory subscales, takes about 10 to 15 minutes to
administer, as does the speed processing index with its two subscales. Scoring is as follows: the
'‘Guess What' and 'Verbal Reasoning' subscales are scored dichotomously (0 or 1); the 'Odd-item
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out’, 'What is Missing', and 'Nonverbal Memory' subscales are scored on a three-point scale (0, 1,
or 2); and the 'Verbal Memory' and 'Speeded Naming Task' subscales are scored based on the
number of correct response.

Reynolds and Kamphaus (12) assessed the reliability and validity of this scale and its subscales.
Cronbach's alpha coefficients were consistently above 0.80 across all age groups, indicating high
internal consistency. Test-retest reliability coefficients, calculated over a 7 to 43-day interval, were
also above 0.70 for both subscales and composite indexes. Convergent validity was established
through correlations with the Wechsler scales, showing moderate to high correlations for most
indexes across different age groups. These findings suggest that the Reynolds scales measures
similar constructs as the Wechsler scales.

The Revised Tehran-Stanford-Binet Intelligence Scale: The 2009 revision of the Tehran-
Stanford-Binet Intelligence Scale includes two main domains: Verbal and Nonverbal. Each
domain further comprises five subtests: Fluid Reasoning, Knowledge, Quantitative Reasoning,
Visual-Spatial Processing, and Working Memory. Additionally, this instrument can provide eight
IQ scores, including Fluid Reasoning, Knowledge, Quantitative Reasoning, Visual-Spatial
Processing, Working Memory, Verbal 1Q, Nonverbal 1Q, and Full Scale 1Q.

The reliability of the Stanford-Binet Intelligence Scale, emphasizing internal consistency, ranges
from 0.95 to 0.98 for the full-scale 1Q, from 0.90 to 0.92 for each of the five factors, and from 0.84
to 0.89 for each of the ten subscales. Additionally, inter-rater reliability and test-retest reliability
studies support the scale's reliability, as all values exceed 0.75. In other words, within the context
of the Stanford-Binet scale's reliability, using the split-half method and the Spearman-Brown
correction formula, the reliability coefficient for the full scale score is 0.98, nonverbal 1Q is 0.95,
verbal 1Q is 0.96, and for the abridged test battery is 0.91. These findings consistently indicate the
high reliability of this scale. Cronbach'’s alpha values above 0.90 indicate a desirable psychometric
property of high internal consistency for this test.

The validity of the Stanford-Binet Intelligence Scale has been examined in three areas: content
validity, criterion-related validity, and construct validity. Content validity was assessed through
expert judgment, convergence of primary constructs, and empirical item analysis, with all evidence
supporting the scale's content validity. Construct validity was investigated through confirmatory
factor analysis in the verbal and nonverbal domains, with extensive studies and data fit confirmed
using LISREL 8.50. The most important criterion for criterion-related validity was the Wechsler
Intelligence Scale for Children, and the correlation between the two scales has been confirmed
(26).

Findings:

To examine the validity of the Reynolds Intellectual Assessment Scales Second Edition, two types
of validity were calculated: convergent and diagnostic validity. To obtain the convergent validity
coefficients, the correlations between the subscales of the second edition of the Reynolds
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Intellectual Assessment Scales and the subtests of the latest version of the Tehran-Stanford-Binet
Intelligence Test, as well as the overall score of this test, were calculated. The results are presented
in Table 1.

Table 1. Results of Convergent Validity
Correlation coefficients between the Reynolds Intellectual Assessment Scales and the Tehran-Stanford-
Binet Intelligence Test

subscales Fluid Knowledge Quantitative Visual- Working Total

reasoning reasoning spatial memory

processing

Guess What 0.306+* 0.400%x 0.366+* 0.362: 0.4045x 0.625%x
Verbal reasoning 0.398xx 0.401 % 0.338x:x 0.338:: 0.360x3* 0.6023
Odd-item out 0.293#x 0.391xx 0.300# 0.300 0.420%x 0.605%x
What is Missing 0/261%* 0.376%* 0.336%* 0.282x% 0.310%x* 0.528%x*
Verbal memory 0.202 0.232x 0.325%x* 0.3023 0.526%x* 0.252:x
Nonverbal memory 0.273% 0.296x* 0.302:3 0.390:x 0.415% 0.591
Speeded  Naming 0.252x 0.220+ 0.325xx 0.529:x 0.446%x 0.608:x*
Task
Speeded Picture -0.257:x -0.206 -0.275% -0.246% -0.255% -0.416%*
Search

As shown in the table, the correlations between the subscales of the two tests are mostly moderate
and significant. The "Guess what" subscale has the highest correlations with "Knowledge" and
"Working Memory" (0.400 and 0.404, respectively). "Verbal Reasoning” has the highest
correlations with "Knowledge™ and "Fluid Reasoning” (0.401 and 0.398, respectively). "Odd-item
out "has the highest correlations with "Knowledge" and "Working Memory" (0.420 and 0.391,
respectively)."What is missing"” has the highest correlations with "Knowledge" and "Quantitative
Reasoning” (0.526 and 0.415, respectively). "Verbal Memory" and "Nonverbal Memory" have the
highest correlations with "Working Memory" (0.526 and 0.398, respectively). "Speeded Naming
Task" has the highest correlation with "Visual-Spatial Processing™ (0.529), and "Speeded Picture
Search "has the highest correlation with "Quantitative Reasoning” (-0.275). The correlations of the
total score of the Tehran-Stanford-Binet Intelligence Test with the subscales "Guess What",
"Verbal Reasoning”, "Odd-item out”, " What is Missing ", "Verbal Memory", "Nonverbal
Memory", " Speeded Naming Task™ and "Speeded Picture Search" are 0.652, 0.605, 0.602, 0.528,
0.525, 0.591, 0.608, and -0.416, respectively, and are all significant at the p < .01 level, indicating
the convergent validity of this scale.

To examine the diagnostic validity, an independent samples t-test was employed to compare the
performance of the normal and the gifted group on each subtest. For this research, 30 individuals
from the normal group were randomly selected and compared to the gifted individuals who had
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previously been identified using the Stanford-Binet Intelligence Test. The results of the
independent samples t-test are presented in the following tables.

Table 2. Comparison of Cognitive Abilities and Academic Achievement Between Normal and
Gifted Students

Normal Gifted
subscales M SD M SD df t
Guess What 16.43 9.94 25.63 7.24 58.00 4,093
Verbal reasoning 8.30 4.30 1463  3.52 58.00 3.70%
Odd-item out 40.33 23.49 6046 1838  58.00 6.2+
What is Missing 33.90 21.37 52 40 17.85 58.00 3.64 %
Verbal memory 16.83 7.86 2080 .01 49.24 2.33x
Nonverbal memory 51.73 27.35 66.90 17.75 49.75 2.55%
Speeded Naming Task  68.00 32.53 80.60  19.46 47.40 1.82
Speeded Picture 137.66 89.45 11937 36.66 39.97 -1.02

Search
*P<H /00 kD /o)

As seen in the table, the t-test was significant for all subscales except for the subscales of Speeded
Processing Index, namely "'Speeded Naming Task" and "'Speeded Picture Search ". This indicates
that the subscales "Guess what", "Verbal Reasoning”, "Odd-item out ", "What is Missing", "Verbal
Memory", and "Nonverbal Memory" were able to discriminate between the normal and gifted
groups.

Discussion and conclusion:

The results of the convergent validity analysis indicated that the correlations between the subtests
of the two scales were mostly moderate and significant. The "Guess what" subscale showed the
highest correlations with "Knowledge" and "Working Memory". "Verbal Reasoning™ had the
highest correlations with "Knowledge" and "Fluid Reasoning”. "Odd-item out "has the highest
correlations with "Knowledge” and "Working Memory". "What is missing” has the highest
correlations with "Knowledge" and "Quantitative Reasoning”. "Verbal Memory" and "Nonverbal
Memory" have the highest correlations with "Working Memory". "Speeded Naming Task" has the
highest correlation with "Visual-Spatial Processing"”, and "Speeded Picture Search "has the highest
correlation with "Quantitative Reasoning”. The correlations of the total score of the Tehran-
Stanford-Binet Intelligence Test with all the subscales were significant at the p < .01 level,
indicating the convergent validity of the scale. The diagnostic validity analysis also revealed
significant differences between the normal and gifted groups on all subtests except for the Speeded
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Processing Index subscales: "Speeded Naming Task™ and "™Speeded Picture Search ". This
indicates that the subscales "Guess what”, "Verbal Reasoning”, "Odd-item out ", "What is
Missing", "Verbal Memory", and "Nonverbal Memory" were able to differentiate between the two
groups.

These findings are consistent with the research of Reynolds and Kamphaus (10) who examined
the convergent validity of the Reynolds scale by correlating it with the Wechsler scales in various
groups. Their study found high and significant correlation coefficients, indicating the convergent
validity of the scale. To examine the diagnostic validity, the second version of the Reynolds
Intellectual Assessment Scales was used with 12 clinical groups, including stroke, dementia,
hearing impairment, intellectual disability, and giftedness. The results showed that the mean scores
of the clinical groups differed significantly from the mean score of the normal group, indicating
the diagnostic validity of the scale. Hagmann, Lemola, and Grob (8) also conducted a study in
which they administered five intelligence tests to children: The Reynolds Intellectual Assessment
Scales, the Intelligence and Development Scales, the Snijders-Oomen Nonverbal Intelligence Test,
the Wechsler Intelligence Scale for Children-Fourth Edition, and the Culture Fair Intelligence Test
Scale 2. The scores from these scales showed high correlations and little mean difference, which
is consistent with the findings of the present study.

Other research findings also align with the results of this study. For example, Miles, Fulbrook,
and Mainwaring-Mégi (20) evaluated this scale and found it to have good content validity and
adequate construct and criterion-related validity. Gliniak (21) compared the scores of the Reynolds
Intellectual Assessment Scales with the Wechsler Intelligence Scale for Children-Fourth Edition
and found significant correlations between similar subtests. The results of this study indicated that
examiners could predict a test-taker's performance on one of these tools based on the other,
suggesting that the two scales measure similar abilities. Nelson and Canivez (22), in a clinical
sample, examined the convergent validity of the scale by correlating it with other intelligence
scales, including the Peabody Picture Vocabulary Test-Fourth Edition (PPVT-1V) and three
subtests of the Woodcock-Johnson Tests of Cognitive Abilities-Third Edition (WJ-I1ICOG). The
results confirmed the convergent validity of the verbal intelligence index but not the nonverbal
intelligence index. The study by Hashemi, Kamkari, and Shokrzadeh (25) revealed that the second
version of the Reynolds Intellectual Assessment Scales has good internal consistency and, due to
its high criterion-related validity with the Stanford-Binet test, can be used as a reliable tool.
Kiomarsy, Sharifdarami, and Kamkari (18) demonstrated that this instrument possesses the
necessary validity and reliability, making it a powerful and reliable tool for screening, diagnosis,
and research purposes.

In conclusion, most previous studies have reported high correlation coefficients between the
Reynolds Cognitive Assessment Scales and other intelligence scales, suggesting that these scales
measure a similar construct, commonly interpreted as general intelligence. Additionally, research
has shown that this tool can differentiate between groups with varying intellectual abilities.
Therefore, considering the distinctive characteristics of this tool, such as its brevity, usefulness,
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and ease of administration, if it is standardized, it can be used as a suitable replacement for other
cognitive assessment tools that are at least twice as long. This would allow for a nearly complete
assessment of individuals' cognitive abilities in the shortest amount of time. Since the use of
lengthy and costly tools can deprive many individuals and specific groups of children from access
to these assessments, delayed diagnosis and interventions can have detrimental and irreversible
effects on people’s lives.

Research limitations: One limitation of this study is the restricted age range of the sample and
the use of a convenience sample. Given the advantages of this scale compared to other intellectual
scales, as previously discussed, it is recommended to conduct further research on this scale and
examine its characteristics in other age groups. This would be a step towards the localization of
this scale in Iran and its use as a reliable and practical tool for assessing individuals' intellectual
abilities. Identifying cognitive processes can lead to a better understanding of mental disorders and
provide a foundation for planning effective interventions. Furthermore, this tool enables
counselors, psychologists, and educational experts to create more conducive environments for
identifying and diagnosing children's difficulties.
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