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SUMMARY

Objective: This study aimed to examine the cognitive profiles of children with Attention Deficit and Hyperactivity Disorder (ADHD) with the 
Wechsler Intelligence Scales for Children-Revised (WISC-R) and the Wechsler Intelligence Scales for Children-Fourth Edition (WISC-IV), the 
latter of which was recently standardized in Turkey. In addition, the reading abilities and intelligence scores of these children were also investigated.

Methods: A total of 48 children with ADHD between the ages of 6 and 16 years who were outpatients in Muş State Hospital were included in this 
study. The children were administered the WISC-R, the WISC-IV, and the Oral Reading Skills and Reading Comprehension Test (ORCT). 

Results: There were no significant differences between the WISC-R IQ scores and WISC-IV index scores. Moreover, reading comprehension skills 
(derived from ORCT scores) were predicted with significant accuracy by both the WISC-R Verbal IQ and the WISC-IV WMI (Working Memory 
Index). 

Conclusion: Results of this study suggest that the WISC-R and the WISC-IV scale are not sufficient for obtaining a specific cognitive profile for 
ADHD – there is no significant difference between them. However, the four-factor structure of the WISC-IV is believed to provide more specific 
information. In addition, results of this study related to reading skills indicate that the importance of reading skills should not be overlooked when  
assessing children with ADHD.
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INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is a neu-
rodevelopmental disorder with prevalence rates between 3 
and 12% in school-age children (Zametkin and Ernst 1999). 
Recently, several studies have suggested that ADHD is re-
lated to deficiencies in various cognitive domains, including 
working memory, executive functions, psychomotor speed 
and coordination, processing speed, and intelligence (Barkley 
1997, Karatekin et al 2003, Mayes and Calhoun 2006, 
Thaler et al 2010). In this respect, direct observations, struc-
tured interviews, behavior rating scales, and multi-staged as-
sessments are commonly used to identify the psychological, 

neuropsychological, or behavioral characteristics of ADHD 
and to diagnose children with the condition (American 
Academy of Child and Adolescent Psychiatry 2007). In ad-
dition, it has been suggested that intelligence scales be used 
when diagnosing ADHD in clinical practice; these scales can 
assess the strengths and weaknesses of children with ADHD 
and can be used to evaluate various cognitive functions, such 
as working memory and processing speed (Prifitera and Dersh 
1993, Sattler 2002, Schwean and McCrimmon 2008).

Since they measure many features associated with cognitive 
functions, Wechsler intelligence scales for children (WISC) 
are among the most frequently used intelligence scales in 
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clinical practice and in research (Flanagan and Kaufman 
2009). Several published studies have used WISC to evaluate 
cognitive factors associated with ADHD; in addition, several 
studies have also used Intelligence Quotient (IQ) or index 
scores, profile analyses, or subtest assessments (Faraone et al 
1993, Mayes et al 1998, Naglieri et al 2005, Snow and Sapp 
2000, Tural-Hesapçıoğlu et al 2016). 

In some study reported that children diagnosed with ADHD 
had lower Performance IQ (PIQ) scores (evaluate spcific at-
tention tasks) than Verbal IQ (VIQ) scores, as evaluated 
by the Wechsler Intelligence Scale for Children-Revised 
(WISC-R) (Evinç and Gençöz 2007). However, the major-
ity of the published research regarding the WISC-R scores 
of ADHD-diagnosed children reveals conflicting results. For 
example, while some studies found that the PIQ scores of 
ADHD-diagnosed children were lower than their VIQ scores 
(Faraone et al 1993, Mahone et al 2003, Öngider et al 2008, 
Tripp et al 2002), other studies could not support these find-
ings; this indicates that WISC scores cannot distinguish sub-
sets of ADHD (Erdoğan-Bakar et al 2005, Erdoğan-Bakar et 
al 2011, Evinç and Gençöz 2007, Naglieri et al 2005).

Kaufman (1975) proposed a subtest pattern model that was 
adapted from the WISC and is associated with the specific 
cognitive structure of ADHD. According to the “Freedom 
from Distractibility (FFD)” index of this model, patients who 
obtain low scores on the WISC-R Arithmetic, Coding and 
Digit Span subtests are unable to sustain attention, while pa-
tients who obtain high scores on these subtests are able to 
sustain attention. A low score on the FFD index is thought 
to be a possible indicator of ADHD, and some studies have 
supported this finding (Anastopoulos et al 1994, Mayes et 
al 1998). Subsequent studies investigated other profiles, in-
cluding ACID (Arithmetic, Coding, Information, and Digit 
Span subtests, which was generated from both the WISC-R 
and WISC-III subtests), SCAD (Symbol Search, Coding, 
Arithmetic, and Digit Span), Bannatyne categories, and ip-
sative approaches (Bannatyne 1979, Naglieri and Paolitto 
2005, Schwean and Saklofske 2005, Snow and Sapp 2000, 
Tural-Hesapcioglu et al 2016).

In addition to profile analyses, WISC-III composite/index 
scores have been used to evaluate tasks associated with ex-
ecutive functions; a number of studies reported that there is 
a particular type of pattern in the scores from patients with 
ADHD (Anastopoulos et al 1994, Calhoun and Mayes 2005, 
Mayes et al 1998, Prifitera and Dersh 1993). Mayes and 
Calhoun (2006) reported that composite scores (Full Scale 
IQ, VIQ, and PIQ on WISC-R, and index scores on WISC-
III or WISC-IV) provided reliable and significant data. On 
the contrary, subtest analyses yield more specific information 
that may be lost in factor analyses or assessments based on 
composite/index scores (Kramer 1993, Nyden et al 2001). 
Therefore, some researchers believe that specific information 

from assessments based on subtests may be more useful in un-
derstanding the strengths and weaknesses of a child, and may 
also be useful in guiding treatment and training plans (Hale 
et al 2001, Kaufman 1994, Sattler 2002).  

Assessment of ADHD with the Wechsler Intelligence 
Scale for Children-IV (WISC-IV)

While the pros and cons of subtest assessments and pro-
file analyses are still being debated, the introduction of the 
WISC-IV has inspired a general trend towards the use of 
composite or index scores for children with ADHD. Changes 
and modifications made to the fourth version of the WISC 
(WISC-IV) may be the reason for this trend. These chang-
es include the addition of new factors and index scores that 
were not in previous versions, as well as the addition of new 
subtests and pair-wise comparisons between the index scores 
(Wechsler 2003).

While the WISC-R had three composite scores (VIQ, PIQ, 
and Full Scale IQ), the WISC-IV has five index scores (Full 
Scale IQ [FSIQ], Verbal Comprehension Index [VCI], 
Perceptual Reasoning Index [PRI], Working Memory Index 
[WMI], and Processing Speed Index [PSI]). The calcula-
tion of WMI and PSI scores are the most notable changes 
for ADHD in the WISC-IV. Furthermore, the subtests in the 
indexes that were in the WISC-III were changed or replaced 
in WISC-IV. While the WISC-III FFD index consisted of 
Arithmetic and Digit Span subtests, the WISC-IV index con-
sists of Digit Span and Letter-Number Sequencing subtests, 
which is now called ‘WMI.’ It has been suggested that an 
advantage of this version is that the time-limited Arithmetic 
subtest was transferred to the ‘additional subtests’ section, 
and is not used in calculating the WMI score (Mayes and 
Calhoun 2006). For both the WISC-III and WISC-IV, the 
Coding and Symbol Search subtests form the PRI index. In 
the WISC-IV, four core subtests in the WMI and PSI are used 
to calculate the FSIQ score (Wechsler 2003).

One study reported that the WMI and PSI scores were lower 
than the PRI and VCI scores for children with ADHD and 
ADHD + Learning Disability (LD) (Wechsler 2003). In ac-
cordance with that study, Mayes and Calhoun (2006) found 
that 88% of children (n = 111) diagnosed with ADHD had 
higher scores on PRI and VCI than on WMI and PSI. The 
authors went on to say that this pattern (seen in the WISC-
IV) might be effective for clinical and diagnostic use. Another 
study revealed that the WISC-IV PSI score was lower than 
those of the other indexes (e.g. VCI, PRI) and was signifi-
cantly more associated with the inattention scale, indicating 
ADHD predominantly inattentive type (Thaler et al 2013). 
These aforementioned studies indicate that WISC-IV index 
scores may be useful for identifying specific ADHD symp-
toms and problems. However, it should be noted that these 
studies had limitations such as small sample size, limited age 
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range, no control group, or including children with high IQ 
scores (Devena and Watkins 2012). 

Recently, the effectiveness of two different index scores has 
been discussed. These scores are separate from the five indexes 
of the WISC-IV, and they are obtained from the sum of other 
index scores. One of these new indexes is the General Ability 
Index (GAI), which is produced from the sum of six subtest 
scores in the VCI and PRI (Raiford et al 2005), and the other 
is the Cognitive Proficiency Index (CPI; Weiss and Gabel, 
2007), which is obtained from the sum of the WMI and PSI 
scores. Especially in ADHD and other neuropsychological dis-
orders, it is important to consider differences in the GAI and 
CPI scores. It has been reported that the CPI scores of children 
with ADHD were lower than their GAI scores; however, these 
results were not sufficient for providing diagnostic accuracy, 
nor were they sufficient for distinguishing among the diagnos-
tic groups (Devena and Watkins 2012, Weiss and Gabel 2007). 
Though it is not clear whether the WISC-IV can be used as a 
tool for diagnosing ADHD, it is thought that the WISC-IV 
may be useful for identifying the strengths and weaknesses of 
children with ADHD and may be useful in planning treat-
ment programs (Schwean and McCrimmon 2008). 

In Turkey, there are studies comparing two versions of the 
WISC for the assessment of ADHD (Mahone et al 2003, 
Mcmahon and Kunce 1981); however, to our knowledge, 
there is no comparative study between two versions with 
clinical samples since the Turkish standardization and ‘norm’ 
study of the WISC-III was not conducted. In studies com-
paring the WISC-R and WISC-III scores of children in nor-
mal and clinical samples, it was reported that their FSIQ 
scores decreased between 5 and 9 from the WISC-III to the 
WISC-R; this decrease was more apperant in the Performance 
IQ subtests (Bolen et al 1995, Wechsler 1991, Zimmerman 
and Woo-Sam 1997).       

Another study comparing WISC-III and WISC-IV scores in 
ADHD patients indicated that WISC-IV was better a pre-
dictor for assessing the strengths and weakness of children 
with ADHD than the WISC-III (Mayes and Calhoun 2006). 
The same authors confirmed that the scores of verbal subtests 
and the FFD index or WMI in ADHD were more highly 
correlated with academic achievement than nonverbal sub-
tests (Mayes and Calhoun 2007). Furthermore, it was stated 
that the FFD index (or WMI and PSI) was among the most 
powerful predictors of Specific Learning Disablity (SLD) in 
ADHD, and that subtests evaluating verbal IQ were more ef-
fective in predicting the level of academic achievement.     

Specific Learning Disability and Reading Disability in 
ADHD 

SLD is a prevalent disorder in childhood, and it is one of 
the most common comorbid disorders (70%) of ADHD 

(Karaman et al 2006, Miranda et al 2008, Rommelse et al 
2009). Children with both SLD and ADHD are expected 
to have an increased incidence of some symptoms of both 
disorders. When the WISC-R scores and reading skills of chil-
dren withADHD and ADHD+SLD were compared, it was 
observed that children in the ADHD+SLD group made more 
mistakes on reading skills, and had lower WISC-R scores than 
the other groups (Gomez and Condon 1999, Karaman et al 
2006, Öngider et al 2008, Turgut et al 2010). These data sug-
gest that the comorbidity between ADHD and SLD adversely 
affects cognitive performance (Karaman et al 2006, Mayes et 
al 2000). 

Although disabilities in reading comprehension and listen-
ing comprehension skills are not among the key symptoms 
of ADHD, these disabilities and their associated academic 
problems are related to ADHD (Miller et al 2012). It has 
been reported that attention and working memory play an 
important role in reading comprehension skills (Jacobson et 
al 2011, Stern and Shalev 2012); since children with ADHD 
have disabilities in attention and working memory, they may 
also have problems in reading comprehension skills (Brock 
and Knapp 1996, Cherkes-Julkowski et al 1995, Stern and 
Shalev 2012).

Miller and colleagues (2012) observed conflicting results 
with regards to the reading comprehension skills of children 
with ADHD. While some studies reported that children 
with ADHD had difficulties in reading comprehension skills 
(Brock and Knapp 1996, Samuelsson et al 2004), others did 
not (Ghelani et al 2004). The authors concluded that these 
inconsistent results may be due to the diversity in the types of 
scales used, different control methods for word reading skills, 
and different types of control groups (Miller et al 2012). 
However, when evaluating the reading and reading compre-
hension skills of children with ADHD, one should consider 
that ADHD may cause problems associated with processing 
speed and working memory.  Therefore, we believe that chil-
dren with ADHD should be evaluated with an intelligence 
scale and should be assessed for reading skills.  

To our knowledge, no study has compared two different ver-
sions of the Wechsler intelligence scales in a clinical sample 
in Turkey. Therefore, the main purpose of this study was to 
compare the WISC-R and WISC-IV scores of a sample of 
children with ADHD in Turkey. Furthermore, this study 
was conducted to determine whether WISC IQ scores, index 
scores, and subtest scores are effective and sufficient in as-
sessing the intellectual abilities of children with ADHD. This 
study also examined the relationships between the WISC-R 
subtest and composite scores and the WISC-IV subtest and 
index scores. Finally, this study aimed to assess the reading 
skills of children with ADHD. As stated previously, ADHD 
is frequently comorbid with reading disabilities and SLD. 
Therefore, evaluating children with ADHD for reading 
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disabilities within an SLD dignosis group would provide im-
portant information that may lead to a reliable and valid read-
ing assessment tool, which is believed to be lacking in Turkey. 
In this regard, the use of Wechsler intelligence scales together 
with a reading test for the assessment of ADHD would help 
to determine the relationship between intellectual factors and 
learning skills. 

METHODS

Participants

The study sample consisted of ADHD-diagnosed children 
between the ages of 6 and 16 years who were referred to Muş 
State Hospital Child and Adolescent Mental Health and 
Diseases Clinic. ADHD diagnoses were made according to 
DSM-IV diagnostic criteria by a child psychiatrist at the hos-
pital. Scores from the Turgay Disruptive Behavior Disorders 
Symptom Checklist (based on DSM-IV) and clinical inter-
view findings were used in the diagnosis. Children were ex-
cluded from the study if they had a psychiatric diagnosis, any 
neurological disease, and/or any organic illness, such as hear-
ing and vision loss. While children with a reading disability 
were not excluded from the study, those who had a WISC-R 
Full Scale IQ score under 80 were excluded.

Of the participants, 77% (N = 37) were male and 22.9% (N 
= 11) were female. Their mean age was 13.66 years (S = 1.96, 
range = 6-14 years). The mean age of the participants at the 
time of WISC-R administration was 105.75 months (S = 
24.69, range = 73-163 months) and the mean age at the time 
of WISC-IV administration was 116.35 months (S = 24.46, 
range = 80-173 months). The education levels of the chil-
dren’s mothers were as follows: 29.2% were elementary school 
graduates, 16.7% were junior high school graduates, 29.2% 
were high school graduates, and 25% were college graduates. 
With regards to the education levels of the children’s fathers, 
8.3% were elementary school graduates, 12.5% were junior 
high school graduates, 41.7% were high school graduates, 
and 37.5% were college graduates.

Instruments

Wechsler Intelligence Scale for Children-Revised [WISC-R 
(Wechsler, 1974)]: The Wechsler Intelligence Scale for 
Children (WISC) was revised (WISC-R) in 1974, and the 
scale is administered to children ranging in age from 6 to 16 
years. The Turkish standardization study of the WISC-R was 
performed on a sample of 1639 children who were chosen 
from 11 city centers, and the scale was adapted to Turkish cul-
ture by Savaşır and Şahin in 1995. The WISC-R consists of 10 
core subtests and 2 supplemental subtests, which are organ-
ized into verbal scales (Information, Similarities, Arithmetic, 
Comprehension, Vocabulary, Digit Span) and performance 

scales (Picture Completion, Picture Arrangement, Block 
Design, Object Assembly, Coding, Mazes). The WISC-R 
provides scores for Verbal IQ, Performance IQ, and Full Scale 
IQ, as well as standard scores for these subtests. It was deter-
mined that the scale produced reliable and valid results in 
both normal and clinical samples in Turkey (Çelik et al 2015, 
Çelik et al 2016). The mean IQ score is 100 and the standard 
deviation is 15. The mean score for all subtests is 10, and the 
standard deviation is 3.

Wechsler Intelligence Scale for Children-IV [WISC-IV 
(Wechsler, 1974)]: The WISC-IV is the fourth version of 
the WISC, and is an individually-administered intelligence 
test for children between the ages of 6 and 16 years (Wechsler 
2003). It consists of 10 core subtests and 5 additional sub-
tests. The WISC-IV provides four index scores, including VCI 
(Similarities, Vocabulary and Comprehension core subtests 
and additional Information and Word Reasoning subtests), 
PRI (Block Design, Picture Concepts and Matrix Reasoning 
core subtests and additional Picture Completion subtest), 
WMI (Digit Span and Letter-Number Sequencing core sub-
tests and additional Arithmetic subtest), and PSI (Coding and 
Symbol Search core subtests and additional Cancellation sub-
test). In addition, the FSIQ score can be obtained from the 
sum of the 10 core subtest scores. The mean score for all in-
dex scores is 100, and the standard deviation is 15. In Turkey, 
2225 children participated in the WISC-IV standardization 
study. In the norm group for each age range, seven geographi-
cal regions were equally represented in terms of population, 
sex (girls and boys), and socioeconomic status (low-medium-
high) (Öktem et al 2013, Uluç et al 2011). The mean score for 
the subtests is 10, and the standard deviation is 3. 

Oral Reading Skill and Reading Comprehension Test 
(ORCT): The ORCT is a comprehensive assessment tool 
that measures reading and reading comprehension skills. The 
test was developed as a result of a series of research (Erden 
2012, Sarıpınar 2006, Gökçe Sarıpınar and Erden, 2010) that 
was done in order to evaluate the reading and reading com-
prehension skills of fifth-grade students attending primary 
school. The psychometric properties of the ORCT were ex-
amined, but the standardization study has not been complet-
ed (Özkök-Kayhan 2011). To determine the reliability of the 
test, coefficients of test-retest reliability, internal consistency, 
and split-half reliability were calculated. In the test-retest reli-
ability, coefficients for reading speed and reading comprehen-
sion were 0.91 and 0.95, respectively. The internal consist-
ency coefficient for the total scale was 0.84 (Erden 2012). 
The split-half reliability coefficient was 0.83.

The ORCT contains 11 reading texts that were developed 
based on experts’ opinions regarding compatibility with 
Turkish language structure and language fluency; the texts 
differ in content, number of words, and degree of difficulty. 
In the current study, all of the children read the texts loudly. 
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They began reading the first text (first grade level), and then 
continued to read the other texts, as long as they did not make 
10 errors. The time it took for the child to read the texts, the 
number of correctly-read words in the first minute, and the 
reading errors are recorded. After each text, multiple-choice 
questions based on the children’s grade level with three or 
four multiple-choice answers are handed-out, and the chil-
dren must choose the right answer. The ORCT scores reveal 
information regarding reading comprehension skill, reading 
speed, reading error, and reading fluency. 

In the current study, the reading comprehension score repre-
sents the number of correct answers to the questions at the 
end of the text. The reading speed represents the number of 
words read correctly in the first minute of reading the texts. To 
calculate the reading speed score, the number of words read 
correctly in one minute for each text is added, and this score is 
divided by the number of texts read. The objective of this pro-
cess is to calculate the arithmetic mean.  Some studies calculate 
the reading speed score as the number of words correctly read 
in the first minute, while others calculate this score by divid-
ing the total number of words by reading duration (Erden et al 
2002, Meisinger et al 2010). ORCT reading speed scores from 
our current study were consistent with the literature.

The ORCT reading error score is calculated by dividing 
the total error for each text by the number of the texts read. 
Reading fluency is calculated by adding the converted/scaled 
reading error scores and converted/scaled scores of text read-
ing speed. In the current study, these two scores were esti-
mated based on a previous test norm that was developed in a 
sample of developmentally normal children.  

Procedure

This study was approved by the Ankara University Ethics 
Board. Prior to enrolling their children in the study, parents 
were given necessary information about the tests. Then, those 
who wished their child to participate as a volunteer signed an 

informed consent form. The Child Development Information 
Form was used to obtain detailed information about the chil-
dren – it was completed by the children’s parents. 

There were between 6 and 10 months separating the adminis-
tration of the WISC-R and the WISC-IV for each child. The 
children were instructed not to use any methylphenidate or 
its derivative drugs at least 24 hours before the test adminis-
tration. The WISC-IV was given first, and after a short break, 
the children were given the ORCT.  

Each child was given the tests in the same order. Considering 
the length of the test  times and the child’s motivation, each 
child was given two or three breaks (ten minutes each). In 
accordance with the standards identified in the tests’ admin-
istration manuals, the tests were administered by the first 
author of this study; this person has the administration pro-
ficiency for both tests, and a hospital psychologist helped to 
collect all of the research data.    

The children were asked to read aloud the respective ORCT 
reading texts from the manual. The stopwatch was started 
when the first word of each text was read, and it was stopped 
one minute later. Both the number of words read and the 
time it took to read the full text were recorded. After each text 
was completed, the children were asked to answer multiple-
choice questions regarding that text. The stopwatch was not 
used when the children were answering the questions.  

RESULTS

Of the participants, 33.3% (N = 16) were in the ADHD pre-
dominantly inattention subtype, and 66.7% (N = 32) were 
in the ADHD combined subtype. Children diagnosed with 
the predominantly hyperactivity/impulsivity subtype were 
excluded from the study. The psychometric properties of the 
composite scores and index scores of the study participants 
are presented in Table 1.

Table 1. Psychometric Properties of WISC-R and WISC-IV Scores

WISC-R Mean Median Mode SD Variance Range Min. Max.

Verbal IQ 105.06 107 95 13.77 189.76 55 73 128

Performance IQ 106.37 103 92 16.82 283.04 72 74 146

Full Scale IQ 106.33 105 107 14.55 211.75 58 82 140

WISC-IV Mean Median Mode SD Variance Range Min. Max.

VCI 88.87 90 92 12.23 149.60 58 62 120

PRI 92.85 91 96 15.27 233.44 71 70 141

WMI 88.29 89.50 91 13.83 191.40 70 53 123

PSI 90.31 89.50 91 14.24 202.81 59 59 118

FSIQ 87.02 86 86 13.74 188.95 71 61 131

(IQ= Intelligence Quotient, VCI = Verbal Comprehension Index, PRI = Perceptual Reasoning Index, WMI = Working Memory Index, PSI = Processing Speed Index, FSIQ = Full 
Scale Intelligence Quotient, WISC-R  = Wechsler Intelligence Scales for Children-Revised, WISC-IV = Wechsler Intelligence Scales for Children- Fourth Edition)
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Table 2. Differences Between WISC-R and WISC-IV Scores  

WISC-R WISC-IV

Mean SD N Mean Mean 
difference

SD N t

Verbal IQ/ VCI 106.33 14.55 48 87.02 13.74 48 19.31 13.28***

Performance IQ/PRI 105.06 13.77 48 88.87 12.23 48 16.18 10.11***

Full Scale IQ/FSIQ 106.37 16.82 48 92.85 15.27 48 13.52 6.91***

WMI - - - 88.29 13.83 48

PSI - - - 90.31 14.24 48

Information 10.25 2.62 48 - - -

Similarities 10.47 3.98 48 8.41 2.87 48 2.06 3.36**

Arithmetic 10.52 2.51 48 - - -

Vocabulary 11.41 2.77 48 8.22 3.06 48 3.18 7.46***

Comprehension 10.81 2.54 48 7.79 2.15 48 3.02 7.86***

Digit Span 8.84 2.87 44 7.68 2.33 48 1.20 3.03**

Picture Completion 10.06 2.63 48 - - -

Picture Arrangement 10.89 3.57 48 - - -

Block Design 10.41 3.05 48 8.16 2.91 48 2.25 5.56***

Object Assembly 11.41 3.31 48 - - -

Coding 11.45 2.89 48 8.62 2.69 48 2.83 6.67***

Picture Concepts - - - 9.20 3.00 48

Matrix Reasoning - - - 9.00 3.13 48

Letter/Number Sequencing - - - 8.39 3.15 48

Symbol Search - - - 8.12 2.77 48

**p < .01; ***p < .001; (IQ= Intelligence Quotient, VCI = Verbal Comprehension Index, PRI = Perceptual Reasoning Index, WMI = Working Memory Index, PSI = Processing Speed 
Index, FSIQ = Full Scale Intelligence Quotient, WISC-R  = Wechsler Intelligence Scales for Children-Revised, WISC-IV = Wechsler Intelligence Scales for Children- Fourth Edition)

Table 3. ANOVA Results of WISC-IV Index Scores

Source of 
Variance

Sum of 
Squares

Df Mean 
Squares

F p Significant 
Difference

Between 
Groups

28826.19 47 613.32

Measure 955.35 4 238.84 2.70 .032* PRI - FSIQ

Error 16586.24 188 88.22
(PRI = Perceptual Reasoning Index, FSIQ = Full Scale Intelligence Quotient, 
WISC-R  = Wechsler Intelligence Scales for Children-Revised, WISC-IV = Wechsler 
Intelligence Scales for Children- Fourth Edition)

Table 4. Correlations Between WISC-R and WISC-IV Scores

(1) (2) (3) (4) (5) (6) (7) (8)

1) Verbal IQ -

2) Performance IQ .52** -

3) Full Scale IQ .85** .90** -

4) VCI .64** .31* .52** -

5) PRI .49** .65** .65** .48** -

6) WMI .53** .48** .57** .49** .51** -

7) PSI .24 .55** .46** .27 .36* .37** -

8) FSIQ .65** .66** .75** .76** .83** .77** .63** -

*p < .05; **p < .01, N=48, (IQ= Intelligence Quotient, VCI = Verbal Comprehension Index, PRI = Perceptual Reasoning Index, WMI = Working Memory Index, PSI = Processing 
Speed Index, FSIQ = Full Scale Intelligence Quotient, WISC-R  = Wechsler Intelligence Scales for Children-Revised, WISC-IV = Wechsler Intelligence Scales for Children- Fourth 
Edition)

Comparison of WISC-R and WISC-IV Scores

A paired sample t-test was conducted to determine whether 
there were significant differences between the WISC-R and 
WISC-IV IQ/index and subtest scores (Table 2). 

As shown in Table 2, the WISC-R Full Scale, Performance, 
and Verbal IQ scores were significantly higher than those of 
the WISC-IV FSIQ (t = 13.28, p < .001), PRI (t = 6.91, p < 
.001) and VCI (t = 10.11, p < .001), respectively. Similarly, 
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Table 5. Correlations Between ORCT Subtests and WISC-R and WISC-IV Scores

ORCT

ORCT Reading Speed Reading Comprehension Reading Error Reading Fluency

Reading Speed 1 .49** .44** .88**

Reading Comprehension 1 .52** .50**

Reading Error 1 .65**

WISC-R Reading Speed Reading Comprehension Reading Error Reading Fluency

Verbal IQ .18 .51** -.47** .29

Performance IQ -.07 .21        -.19 .03

Full Scale IQ .06 .40**        -.37* .18

WISC-IV Reading Speed Reading Comprehension Reading Error Reading Fluency

VCI .13 .35* -.35* .17

PRI -.05 .27 -.37* .13

WMI .25 .49**  -.41**   .41**

PSI .17 .25 -.27 .17

FSIQ .13 .45**   -.47** .27

*p < .05, ** p < .01, (IQ= Intelligence Quotient, VCI = Verbal Comprehension Index, PRI = Perceptual Reasoning Index, WMI = Working Memory Index, PSI = Processing Speed 
Index, FSIQ = Full Scale Intelligence Quotient, WISC-R  = Wechsler Intelligence Scales for Children-Revised, WISC-IV = Wechsler Intelligence Scales for Children- Fourth Edition)

Table 6. Results of Regression Analysis of ORCT Reading Error, Reading Comprehension, and Reading Fluency Scores

Predictive Predicted R R2 Standard Error B βeta F t

Verbal IQ Reading 
Comprehension

.51 .26 .006 .01 .35 15.66*** 2.39*

WMI .58 .33 .007 .01 .31 10.72*** 2.12*

Verbal IQ Reading Error .47 .22 .05 -.20 -.47 12.56** 3.54**

WMI Reading Fluency .41 .17 .02 .07 .41 8.80** 2.96**

* p < .05, ** p < .01,  *** p < .001, (IQ= Intelligence Quotient, WMI = Working Memory Index)

scores from the WISC-R Vocabulary, Comprehension, Digit 
Span, Block Design, and Coding subtests were significantly 
higher than the same scores from the WISC-IV (t = 3.36, p < 
.01; t = 3.18, p < .001; t = 7.86, p < .001; t = 3.03, p < .01; t 
= 5.56, p <  .001; t = 6.67, p <  .001, respectively). 

A repeated measures ANOVA was performed to deter-
mine whether there were significant differences between 
the WISC-R Full Scale, Performance and Verbal IQ scores; 
there were none (F 2,98 = .45, p > .05). In addition, another 
repeated measures ANOVA was performed to test whether 
there were significant differences between WISC-IV index 
scores (Table 3); there were significant differences between 
the PRI (M = 92.85, SD = 15.2) and FSIQ (M= 87.02, SD = 
13.74) index scores (F 4,188 = 2.70, p < .05). 

Pearson correlation coefficients were calculated in order to 
examine the relationships between the WISC-R composite 
scores, and the WISC-IV index scores (Table 4). Analysis re-
vealed that the relationships between the WISC-R IQ scores 
and the WISC-IV index scores were significantly and posi-
tively correlated, with the coefficients ranging from 0.64 to 
0.75 at a level of p < .05. 

Relationships between ORCT Scores and IQ/Index 
Scores

The relationships between ORCT reading speed, reading 
comprehension, reading error, and reading fluency scores and 
the WISC-R and WISC-IV scores are presented in Table 5.

The relationships between the WISC-R Verbal and Full Scale 
IQ and ORCT reading comprehension were positively and 
significantly correlated (r = .51, p < .01; r = .40, p < .01). In 
addition, the relationships between the WISC-R Verbal and 
Full Scale IQ and ORCT reading error were negatively and 
significantly correlated (r = -.47, p < .01; r = -.37, p < .05, 
respectively).  

The ORCT reading comprehension score was positively cor-
related with the VCI, WMI, and FSIQ scores (r = .35, p < 
.05; r = .49, p < .01; r = .45, p < .01, respectively).  ORCT 
reading error was negatively correlated with VCI, PRI, WMI 
and FSIQ (r = -.35, p < .05; r = -.37, p < .05; r = -.41, p < .01 
r = -.47, p < .01, respectively). In addition, the relationship 
between ORCT reading fluency and WMI was significant (r 
= .41, p < .05) (Table 5). 
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Results of Regression Analysis

The correlation analyses indicated that ORCT reading com-
prehension and reading error scores were correlated with 
Verbal IQ, Full Scale IQ, VCI, PRI, WMI and FSIQ scores. 
Only the reading fluency score was significantly correlated 
with WMI. Based on the significant relationships found, a re-
gression analysis was performed. In this context, hierarchical 
regression analysis using a stepwise method was performed to 
determine at what level the relevant variables predicted read-
ing comprehension, reading error, and reading fluency scores. 
The intelligence scores were determined to be the predictable 
variables, while the reading error and fluent reading scores 
were determined to be the predicted variables (Table 6).  

As shown in Table 6, ORCT reading comprehension was pre-
dicted by Verbal IQ and WMI (F 2, 42 = 10.72, p < .001), 
and these two scores accounted for 33% of the total variance. 
These data suggest that if Verbal IQ and WMI scores increase, 
the reading comprehension score will increase.

The ORCT reading error score was predicted by the Verbal 
IQ score (F 1, 43 = 12.56, p < .01), while accounted for 22% 
of the total variance. These data suggest that if the Verbal IQ 
score increases, there is a high possibility that the reading error 
will decrease. Our previous analysis revealed that ORCT read-
ing fluency was associated with WMI. In the regression analy-
sis, we found that reading fluency predicted only WMI (F 1, 
44 = 8.80, p < .01), and it accounted for 17% of the variance. 

DISCUSSION

WISC-IV is the fourth version of the WISC, and its initial 
‘norm’ study has just been completed in Turkey. Although 
WISC-IV has not yet been used in clinical practice, it will 
replace WISC-R, a previous version of the scale. Compared to 
the WISC-R, the WISC-IV contains new subtests and index 
scores. Considering that WISC-IV has a new norm group and 
important structural changes, and because it was suggested 
by those in the field (specifically by Flanagan and Kaufman 
(2009)), we undertook this study to compare the two versions 
of the scale. We evaluated the composite/index and subtest 
scores of the two versions for similar intellectual structures 
and determined the relationships between them. The results 
revealed significant relationships between the WISC-R and 
WISC-IV with regards to composite/index scores. The sig-
nificant relationships between the composite/index scores of 
the two versions indicate that there is consistency between the 
WISC-R and WISC-IV. Our data further indicate that both 
versions were equal in their assessment of IQ. 

This study aimed to determine whether there were differences 
between WISC-R and WISC-IV scores, and our data showed 
that there were significant differences between the comparable 
scores of the two versions (see Table 2). Wechsler intelligence 

scales are often revised to include changes and improvements 
in the theoretical field, to improve psychometric properties 
of the scale, to balance the effect of increases in intelligence 
scores  over time and is known as Flynn effect (Flynn 1987) 
and finally to provide new norms to the scale. Studies compar-
ing the WISC-R and WISC-III scores of children in clinical 
and normal samples revealed that the Full Scale IQ score on 
the WISC-III was 5 less (14 vs 9) than it was when the same 
children were tested on the WISC-R scale (Bolen et al 1995, 
Mahone et al 2003, Wechsler 1991, Zimmerman and Woo-
Sam 1997). The authors hypothesized that these score differ-
ences were expected, based on the Flynn effect. Similarly, the 
present study showed that there were significant differences 
between composite scores and index scores (see Table 2). The 
score difference was 19.31 for the FSIQ/Full Scale IQ, 16.18 
for the VIQ/VCI, and 13.52 for the PIQ/PRI. 

In Turkey, Uluç and colleagues (2014) confirmed that there 
was a 10-point difference between WISC-R and WISC-IV 
scores, and this difference was predictable by correcting for 
the Flynn effect. For the first time, the present study examined 
the score differences between the two versions of the scale in 
a clinical sample of ADHD-diagnosed children. We conclud-
ed that the differences between the scores in this study were 
higher than those reported in national and international stud-
ies. ADHD is a neuropsychological disorder associated with 
various intellectual domains, and therefore, increases in intel-
ligence scores (Flynn effect) may not occur in this population.

Another aim of the current study was to determine whether 
there were significant differences between the WISC-R IQ 
scores and WISC-IV index scores; results showed no signifi-
cant differences between these scores, which is consistent with 
the literature (Kılıç 2002, Kiriş and Karakaş 2004, Naglieri 
et al 2005). As stated previously in this paper, there are con-
flicting results regarding whether or not there are significant 
differences between the IQ scores of children with ADHD. 
In a number of studies conducted in Turkey, the IQ scores 
of ADHD-diagnosed children were compared with those of 
children with intellectually normal development, and it was 
found that there were significant differences in terms of IQ 
scores between these two groups (Evinç and Gençöz 2007, 
Kılıç 2002, Kiriş and Karakaş 2004). However, these studies 
reported no significant differences between the VIQ and PIQ 
scores of these two groups. These findings are consistent with 
the results of the present study, which revealed no differences 
between WISC-R IQ scores. 

There are few studies investigating the differences between 
WISC-IV index scores in children with ADHD, and the re-
sults of studies showing a difference between these scores are  
controversial. Results of the present study showed that only 
the difference between the PRI and FSIQ was significant (see 
Table 2), and that the highest and lowest score among the 
WISC-IV index scores were the PRI and FSIQ, respectively. 
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Although this score difference was not significant, the WMI 
scores in the current study were lower than the PRI scores 
(see Table 2). It has been reported that WMI and PSI scores 
of children with ADHD or a neuropsychiatric disorder are 
lower than other index scores in the WISC-IV, compared to 
developmentally normal children (Mayes et al 2009, Mayes 
and Calhoun 2006, San MiguelMontes et al 2010, Thaler et 
al 2013). In the current study, only WMI scores were lower 
than the other index scores. Factors such as small sample size, 
inclusion of children with high intelligence levels, and gender 
are believed to influence the WISC-IV index scores. It should 
be noted that, in the literature, some studies were conducted 
with largely male sample groups, while other studies did not 
include children with high intelligence levels.

Another remarkable result from the current study was that 
the children had the lowest score of all of the subtests on the 
Digit Span subtest in both the WISC-R and the WISC-IV. 
This finding suggests that the Digit Span subtest in ADHD-
diagnosed children may play an important role in their as-
sessment, which is consistent with the results of the study by 
Tural-Hesapçıoğlu and colleagues (2016). 

In this study, we compared ORCT scores on reading speed, 
reading comprehension, reading error, and reading fluency 
with related variables (see Table 5). Results indicate that read-
ing speed was significantly and positively associated with 
reading comprehension; these results are supported by the re-
lated literature (Güzel-Özmen 2005, Sarıpınar 2006, Wise et 
al 2010). Similarly, significant correlations between the sub-
test scores of the ORCT indicate that this test is consistent 
and functional for the assessment of reading skill. 

Results of the current study indicated that there were signifi-
cant relationships between reading comprehension and error 
scores, as well as IQ scores, which is consistent with the lit-
erature (Cherkes-Julkowski et al 1995, Jacobson et al 2011, 
Miller et al 2012, Stern and Shalev 2012). Reading compre-
hension and error scores were highly correlated with compre-
hension of text content and short-term memory retention and 
reuse. Accordingly, it is an important result that both reading 
comprehension and error scores were associated with WISC-R 
VIQ and Full Scale IQ. It is especially important that these 
reading scores were associated with VIQ, as this indicates that 
later-learned skills, such as reading, are related to acquired in-
formation known as ‘crystallized intelligence’; these data are 
consistent with the literature (Miller et al 2012). Regression 
analysis revealed that the best predictors of reading compre-
hension are VIQ and WMI, respectively (see Table 6). 

Results of the current study and those from published studies 
indicate that WISC-IV VCI, WMI, and FSIQ scores are asso-
ciated with reading comprehension and error scores. Reading 
comprehension skill was mostly associated with skills regard-
ing verbal intelligence with both the WISC-R VIQ and the 

WISC-IV VCI. In addition, reading fluency scores were as-
sociated with WMI. Further, results indicating that WISC-IV 
WMI can be used to evaluate short-term memory or functions 
for working memory, which is associated with reading com-
prehension skill, was compatible with published results (Cain 
et al 2004, Jacobson et al 2011, Miller et al 2012, Schuchardt 
et al 2008). Given that a child having problems in working 
memory functions may also have difficulties in retaining what 
he/she has learned and read, it may be expected that he/she 
has lower performance in terms of reading comprehension 
and fulfillment of correct inferences from the text. In the cur-
rent study, regression analysis revealed that WMI predicted 
both reading comprehension and reading fluency, which sup-
ported this expectation. The study by Miller and colleagues 
(2012) proved that “working memory” was the only predictor 
of reading comprehension skill. Considering the findings in 
relation to reading skills, we suggest, based our current study 
and the literature, that the WISC-IV produces more specific 
results than the WISC-R, and that the WISC-IV four-factor 
structure may be more functional. 

In other respects, reading speed scores were not associated with 
intelligence scores. As stated previously, various methods for 
the assessment of reading speed are currently utilized. In some 
studies, reading speed is evaluated based on the total duration 
of the read text, while other studies evaluate reading speed 
based on the number of syllables or words read in the first 
minute (Erden et al 2002, Meisinger et al 2010, Wiederholt 
and Bryant 2001). Consequently, the method used in the 
current study (reading speed represents the number of words 
read correctly in the first minute of reading the texts) and 
properties of the participants are considered to play a role in 
the results. Full Scale IQ scores from both the WISC-R and 
the WISC-IV were associated with reading comprehension 
and error scores. This finding points out that a general intel-
ligence factor (g factor) may be related to reading skill. It also 
suggests that the g factor may not be adequate for predicting 
reading skill. It should be considered that Verbal IQ scores ef-
fect the calculation of these scores (Ghelani et al 2004). 

Conclusions and Implications

To our knowledge, this is the first study to compare two ver-
sions of the WISC in a clinical sample in Turkey. Although 
intelligence scales are not diagnostic tools for ADHD, they 
do provide an important way to assess a patient’s strengths 
and weaknesses. Therefore, we expect that the results of this 
study will be helpful to other clinicians interested in obtain-
ing information regarding the cognitive profiles of ADHD-
diagnosed children.

Since ADHD-diagnosed children have difficulties in work-
ing memory, which plays an important role in reading com-
prehension, this study emphasized the assessment of reading 
skills in addition to other diagnostic assessments. We hope 
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that clinicians will consider assessing ADHD-diagnosed chil-
dren for reading skills, as deficiencies in reading skills may 
lead to failure in other academic skills. It is known that read-
ing disabilities are prevalent in children with ADHD, and 
therefore, these children should be assessed with the reading 
disability sub-domain along with a reading test; these meas-
ures will provide useful information in assessing the symp-
toms and cognitive features of ADHD. Further, future studies 
should determine the relationship between reading test scores 
and intelligence scores in children with ADHD; in addition, 
children should also be evaluated for SLD. 

One limitation of this study is the small sample size; there 
were not enough participants to categorize and compare the 
subtypes of ADHD. Future studies should include a larger 
number of participants so that IQ scores can be compared in 
terms of ADHD subtypes. Another limitation is that there 
was no control group. It would be useful to include a control 
group in future studies so that it can be determined whether 
ADHD produces a different cognitive/intellectual structure 
in the mentioned scales. Furthermore, assessing or comparing 
the reading and learning skills by gender would give further 
insight into the role of gender differences in ADHD.  
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