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Measurement of intelligence in individuals with autism 
spectrum disorder (ASD) is integral to both clinical prac-
tice and research. Diagnostic decision-making, treatment 
planning, research design, and neurodevelopmental theory 
in ASD all rely on intelligence test scores. Despite wide-
spread use of intelligence tests in this population, there are 
still many unanswered questions about how to reliably 
assess this construct in ASD. Children with ASD can strug-
gle in testing situations and core symptoms of the disorder 
may interfere with test reliability. The social, communica-
tion, and behavioral difficulties inherent to ASD may dif-
ferentially affect performance across measures. The 
present methodological study focused on how two widely 
used intelligence measures compare in characterizing the 
intelligence of adolescents with ASD.

Assessment of individuals with ASD often includes, as a 
core component, measurement of an individual’s  
overall intellectual functioning. One major purpose of this 

intelligence assessment is to determine whether individuals 
meet the ASD diagnostic criterion that requires social com-
munication impairments to be below what is expected given 
the individual’s cognitive/developmental level (American 
Psychiatric Association, 2013). Intelligence test scores are 
also administered to assess possible intellectual disability 
(ID), which is present in an estimated 55%–70% of indi-
viduals with ASD (Fombonne, 2005).
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Abstract
In autism spectrum disorders, results of cognitive testing inform clinical care, theories of neurodevelopment, and 
research design. The Wechsler Intelligence Scale for Children and the Stanford–Binet are commonly used in autism 
spectrum disorder evaluations and scores from these tests have been shown to be highly correlated in typically 
developing populations. However, they have not been compared in individuals with autism spectrum disorder, whose 
core symptoms can make testing challenging, potentially compromising test reliability. We used a within-subjects 
research design to evaluate the convergent validity between the Wechsler Intelligence Scale for Children, 4th ed., and 
Stanford–Binet, 5th ed., in 40 youth (ages 10–16 years) with autism spectrum disorder. Corresponding intelligence 
scores were highly correlated (r = 0.78 to 0.88), but full-scale intelligence quotient (IQ) scores (t(38) = −2.27, p = 0.03, 
d = −0.16) and verbal IQ scores (t(36) = 2.23, p = 0.03; d = 0.19) differed between the two tests. Most participants 
obtained higher full-scale IQ scores on the Stanford–Binet, 5th ed., compared to Wechsler Intelligence Scale for 
Children, 4th ed., with 14% scoring more than one standard deviation higher. In contrast, verbal indices were higher 
on the Wechsler Intelligence Scale for Children, 4th ed., Verbal–nonverbal discrepancy classifications were only 
consistent for 60% of the sample. Comparisons of IQ test scores in autism spectrum disorder and other special 
groups are important, as it cannot necessarily be assumed that convergent validity findings in typically developing 
children and adolescents hold true across all pediatric populations.
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Intelligence (as measured by an intelligence quotient or 
IQ) has strong prognostic implications in that those with 
ASD who have an IQ above 70 are more likely to have posi-
tive functional outcomes in adulthood, including employ-
ment, higher education, rewarding social relationships, and 
independent living (Howlin et al., 2004). Furthermore, an 
IQ cut-off score of 70 impacts service eligibility. Individuals 
on the autism spectrum whose IQ scores are at or below 70, 
indicating ID, may be afforded additional services within 
school or community settings, and there is evidence that 
decisions about educational placement and services tend to 
be based more strongly on an individual’s cognitive abilities 
than on other areas of functioning, such as degree of social 
deficit (White et al., 2007).

From a more theoretical perspective, intelligence data 
have strongly impacted hypotheses about developmental 
cognition in ASD. Specific cognitive profiles, defined by 
the discrepancy between verbal IQ (VIQ) and nonverbal 
IQ (NVIQ) scores, are thought by some researchers to rep-
resent specific subtypes of autism (Joseph et al., 2002; 
Munson et al., 2008). Specifically, it has been suggested 
that a cognitive profile characterized by discrepant verbal 
and nonverbal abilities (with either nonverbal or verbal 
abilities being greater) using both the Wechsler scales 
(Wechsler, 1991, 1999, 2003) and Differential Abilities 
Scales (DAS) (Elliott, 1990) are associated with increased 
social impairment, possibly reflecting a neurobehavioral 
marker for an etiologically distinct subtype of autism 
(Black et al., 2009; Joseph et al., 2002). Consistent with 
this hypothesis, children with nonverbal abilities that are 
significantly higher than verbal abilities are shown to have 
a greater head circumference than those with greater ver-
bal abilities or no significant cognitive differences 
(Deutsch and Joseph, 2003), and specific chromosome 
chains may be related to IQ-discrepancy scores (Chapman 
et al., 2011). These conclusions that draw upon cognitive 
profiles (i.e. verbal–nonverbal discrepancies) to postulate 
the existence of distinct subtypes of ASD have major 
implications for our understanding of the disorder.

IQ scores also feature prominently in research design 
in this population, for example, when selecting samples 
(e.g. restricting studies to “high-functioning” individu-
als) or matching comparison groups. However, there is 
little consistency with regard to test selection. Large-
scale studies involving individuals across a wide age or 
developmental range are unable to use the same test for 
all participants due to floor effects and restrictions on 
test age or developmental functioning. Furthermore, 
studies that involve multiple sites may not use the same 
intelligence measure at all sites. Thus, research studies 
commonly draw on scores from multiple measures of 
intelligence, with individuals in the sample receiving 
different IQ tests based on convenience, their age, and/or 
their cognitive level (Chapman et al., 2011; Charman 
et al., 2011; Huber, 2008; Mayes and Calhoun, 2003). 

Results of these studies assume agreement between dif-
ferent IQ test scores without clear evidence of conver-
gent validity, which is an identified area of concern (see 
also Bishop et al., 2011).

Beyond test selection, the indices selected to estimate 
intellectual ability (e.g. full-scale intelligence quotient 
(FSIQ), VIQ, NVIQ) also vary across studies. Some stud-
ies match participants using NVIQ (e.g. Howlin, 2003), 
while others select their sample based on VIQ (e.g. Klin 
et al., 2007) or both verbal and FSIQ (e.g. Goldstein et al., 
2002). NVIQ scores tend to be the most stable over time in 
individuals with ASD (Begovac et al., 2009; Howlin et al., 
2004), lending support to use of NVIQ in research. In the 
general population however, NVIQ scores on different 
tests are more weakly correlated than full-scale or VIQ 
scores (Roid, 2003). It is understandable that researchers 
elect to use different IQ scores based on their research 
question or on the scores most commonly used in previous 
studies on similar topics and it is unlikely that a single type 
of score will be useful for all purposes. However, it is not 
yet known whether one type of score exhibits higher con-
vergent validity across tests in individuals with ASD.

There has been some debate about which of the many 
tools available best measure intellectual ability in children 
with ASD. In verbal individuals who function above the 
moderately impaired range of ID, the Wechsler Intelligence 
Scales are the most commonly administered, followed by 
the Stanford–Binet (SB) (Roid, 2003; Thorndike et al., 
1986). The Wechsler Intelligence Scale for Children 
(WISC) is the most widely used to match IQ (Mottron, 
2004) and is reportedly preferable because it measures 
multiple constructs, and its results readily translate into 
intervention objectives (Klin et al., 2005). Despite this 
support for the widespread use of the WISC in general 
pediatric evaluations, until recently the Autism Treatment 
Network (ATN), which is the nation’s first network of hos-
pitals and physicians dedicated to developing a model of 
comprehensive medical care for individuals with ASD, 
required the SB, 5th ed. (SB-5) (Roid, 2003) for assessment 
of cognitive functioning (Autism Speaks, 2010). The ATN 
now accepts several intelligence measures, including both 
SB and WISC, but for many years the SB-5 was the stand-
ard for children assessed at participating institutions.

The WISC and SB have been used to estimate intelli-
gence for individuals with ASD within a given study 
(Huber, 2008; Mayes and Calhoun, 2003), but no studies 
have directly compared performance on the two measures 
in the same group of participants. Several reports, includ-
ing the original test validation studies, have compared 
scores on the SB and WISC in other pediatric populations. 
The technical manual for the most recent edition of the SB 
(SB-5) reports strong correlations with WISC, 3rd ed. 
(WISC-III) (Wechsler, 1991) index scores in typically 
developing children. Specifically, the FSIQ scores on the 
SB-5 and WISC-III (r = 0.84) and the VIQ scores (r = 0.85) 
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were more highly correlated than the nonverbal scores 
(SB-5 NVIQ and WISC-III Performance IQ; r = 0.66). To 
our knowledge, these comparisons have not been con-
ducted with the most recent children’s version of the 
Wechsler scale, the  WISC-IV, or in children with ASD.

In several pediatric populations, including those with 
mild ID and those with academic difficulties, full-scale 
scores on the SB and WISC are the most highly correlated 
(range r = 0.73–0.92; M = 0.81, standard deviation 
(SD) = 0.07), followed by verbal scores (range r = 0.70–0.82; 
M = 0.77, SD = 0.05) then nonverbal scores (range r = 0.55–
0.79; M = 68, SD = 0.11) (Lukens and Hurrell, 1996; Prewett 
and Matavich, 1992, 1994). Despite these high correlations, 
significant discrepancies between the scores are reported. 
Specifically, scores on the SB, including full-scale, verbal, 
and nonverbal scores, have been reported to be higher in 
children with ID and those with academic difficulties 
(Lukens and Hurrell, 1996; Prewett and Matavich, 1994) 
than scores on the WISC. In one study of children with mild 
ID, 97% obtained a higher FSIQ score on the SB, 4th ed. 
than on the WISC-III (average = 8 points higher; range 1–20 
points), with 62% of those children showing SB scores that 
were statistically higher than WISC scores (Lukens and 
Hurrell, 1996). Verbal and nonverbal scores on the SB were 
also higher than corresponding scores on the WISC in this 
sample, with an average difference of about 10 and 5, 
respectively (Lukens and Hurrell, 1996). Results from these 
studies are based on group mean differences and do not 
account for the WISC-SB discrepancy in individual chil-
dren, a variable that is not reported in most studies.

The SB and Wechsler scales differ on some key vari-
ables, as SB does not include tasks assessing processing 
speed and the SB tasks are reportedly more engaging, 
leading to children’s increased attention and persistence 
on tasks (Garred and Gilmore, 2009). These and other 
differences may differentially impact performance on 
the WISC-IV and the SB-5 in individuals with ASD due 
to the cognitive and behavioral impairments that are 
characteristic of the disorder. Therefore, it is possible 
that results from samples of typically developing youth 
that show similar performance across the two tests may 
not generalize to individuals with ASD. Furthermore, if 
the equivalency of IQ scores on commonly used meas-
ures is compromised in children with ASD to the degree 
it is in children with other clinical diagnoses, such as ID, 
the validity of drawing inferences from these measures 
should be questioned.

In the absence of a direct comparison of Wechsler and 
SB measures in individuals with ASD, it is not clear whether 
conclusions about relative patterns of performance across 
subtests or about level of intellectual functioning are reliable 
across IQ tests. Thus, the aim of this study was to determine 
the convergent validity of scores derived from the SB-5 and 
WISC-IV in an ASD sample. Consistent with results of pre-
vious studies, it was hypothesized that FSIQ and verbal 

abilities (Verbal Comprehension Index (VCI)/VIQ) would 
have the strongest cross-measure correlation coefficients in 
an ASD group and would be significantly more closely 
associated than the inter-test nonverbal IQ scores (Perceptual 
Reasoning Index (NVIQ) or verbal–nonverbal discrepancy 
scores. Furthermore, we hypothesized that scores would be 
higher on the SB-5 than on the WISC-IV.

Method

Participants

Participants were 40 adolescents, aged 10 years 0 months to 
16 years 11 months (M = 12 years 11 months, SD = 1 year 
11 months) with a diagnosis of ASD. See Table 1 for addi-
tional demographic and clinical information. All participants 
had previously undergone a multidisciplinary evaluation at a 
specialized autism center within a large pediatric medical 
center that included assessments by a developmental pedia-
trician, clinical psychologist, and speech-language patholo-
gist (SLP). The majority of participants (n = 38) were 
administered the Autism Diagnostic Observation Schedule 
(ADOS) (Lord et al., 2000) by research-trained evaluators as 
part of the standard SLP evaluation. At the time two of the 
participants were diagnosed, the standard multidisciplinary 
evaluation did not include the ADOS. However, for all par-
ticipants, a final clinical diagnosis was conferred by the 
developmental pediatrician with expertise in ASD, who 
compiled all assessment results. Based on parent report from 
all but two families, the average age at their child’s first ASD 
diagnosis was 5 years (range 2–10 years). To confirm that 
participants had symptoms consistent with an ASD diagnosis 
at the time of this study, parents completed the Social 
Responsiveness Scale (SRS) (Constantino and Gruber, 
2005). The majority of participants (92.7%) met the recom-
mended cut-off of T  60 for clinically significant symptoms 
of ASD; however, three participants obtained T scores below 
this cut-off—52, 54, and 57. These individuals were retained 
in the study sample given their prior documentation of an 
ASD diagnosis.

Eligibility criteria were assessed through a telephone 
screening. Adolescents with limited verbal communication 
(i.e. primarily nonverbal or using only single words) or 
whose parents believed they would be unable to meet the 
demands of the testing situation (could not point to items 
when asked, sit in a chair and work at a table, or follow 
basic commands) were excluded. Additional exclusion cri-
teria included the presence of a genetic or metabolic disor-
der, a history of neurological illness or injury (e.g. traumatic 
brain injury, tumor, stroke, epilepsy, Tourette’s syndrome), 
other serious medical conditions that could affect cogni-
tion, and severe psychiatric comorbidities such as schizo-
phrenia or bipolar disorder. Individuals who spoke English 
as a second language, had a history of substance abuse, had 
significant hearing, vision, or mobility impairments, or 
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who had undergone intelligence testing in the preceding 
3 months were also excluded.

Parents or legal guardians of the participants were gener-
ally well educated (88% of parents had completed at least 
some college) and, although there was considerable variabil-
ity in income (range: <US$20,000 to >US$161,000), as a 
group they had above-average yearly income (median annual 
income was between US$66,000 and US$80,000).

Procedures

All aspects of this study were approved by the Institutional 
Review Boards of the participating hospital and university 
institutions. The study used a within-subject design to evalu-
ate differences in performance on the WISC-IV and SB-5. 
As part of a larger battery of neuropsychological measures, 
these tests were administered in a clinic setting by the first 
author in a counterbalanced order across participants. Most 
participants completed the entire assessment battery in less 
than 3.5 h and all but one participant was able to complete the 
study in a single appointment (with the remaining individual 
requiring a second appointment because of fatigue). 
Participants were rated on key behavioral domains during 
testing (e.g. attention, cooperation, impulsivity, activity 
level, motivation) to account for their effect on possible score 
differences. Most participants had moderate to strong atten-
tion, cooperativeness, and motivation, with 5% showing 
poor cooperation and about 13% showing poor motivation.

Statistical analyses

Complete scores on the WISC-IV were unavailable for four 
participants. For one of these four participants, the Symbol 
Search subtest, which is one of two subtests that factors into 
the Processing Speed Index (PSI), was not administered due 
to administrator error. Thus, the PSI and the FSIQ could not 

be calculated (Wechsler, 2003). Three other participants 
obtained raw scores of 0 on at least two of the three verbal 
subtests, so a VCI could not technically be calculated 
(Wechsler, 2003). However, to maximize the number of par-
ticipants in the between-test comparisons, these three indi-
viduals were assigned the lowest possible score of 45 on the 
VCI. Removal of these three participants in the VCI analyses 
did not substantially change results.

We assessed convergent validity between and within IQ 
tests. This was assessed by calculating correlations between 
pairs of indices from the two intelligence tests that were pur-
ported to estimate similar aspects of intelligence, including 
full-scale, verbal, and nonverbal intelligence, and working 
memory. We also calculated correlations between different 
index scores on the same tests and between index scores 
across tests measuring different constructs. Index scores 
measuring different constructs on tests (i.e. verbal and non-
verbal intelligence, working memory) are correlated in 
standardization samples and therefore provide further 
assessment of convergent validity. However, these scores 
correlate to a lesser degree than scores assessing the same 
construct and were therefore expected to show weaker cor-
relations in our sample. Index scores from one IQ test that 
did not have corresponding scores on the other measure, 
including the WISC-IV PSI and SB-5 Knowledge score 
were included in correlational analyses, but were not com-
pared. Fisher’s r to z transformations were done to facilitate 
comparisons between correlations.

Verbal–nonverbal discrepancy scores were calculated by 
subtracting nonverbal scores (PRI and NVIQ) from verbal 
scores (VCI and VIQ, respectively); thus, a negative number 
indicated higher nonverbal scores while a positive number 
indicated higher verbal scores. Although the WISC-IV pro-
vides discrepancy score base rates for age and varying IQ 
levels, the SB-5 provides base rates based on age only. For 
maximum consistency across measures, only the tests’ age 
group base rates were used to determine the presence or 
absence of a significant difference between verbal and non-
verbal tests. Paired sample t-tests were used to examine 
mean differences between all corresponding index scores 
across measures (FSIQ, VCI/VIQ, PRI/NVIQ, Working 
Memory (WM) Index/WM, and the “Verbal”/“Nonverbal” 
discrepancy). Differences in IQ classifications across the two 
tests were assessed by comparing the descriptive IQ classifi-
cations (e.g. average, superior) suggested by the test devel-
opers using a kappa coefficient. The test order was compared 
across all index scores to determine whether order of test 
administration affected performance. Statistical tests were 
always two-sided with alpha set at 0.05.

Results

Test order

The effect of test order was examined by comparing all IQ 
and index scores for the test administered first to that 

Table 1.  Individual demographic and diagnostic data (n = 40).

N %

Gender
  Male 35 87.5
  Female 5 12.5
Race
  White 34 85.0
  African American 2 5.0
  Native American 1 2.5
  Bi-Racial 3 7.5
Diagnosis
  Autism 17 42.5
  Asperger’s 8 20.0
  PDD-NOS 3 7.5
 � ASD (some clinicians did 

not specify beyond ASD)
12 30.0

PDD-NOS: pervasive developmental disorder not otherwise specified; 
ASD: autism spectrum disorder.
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administered second. The mean differences between scores 
were 1.69, −0.81, and 2.33 for FSIQ, verbal, and nonver-
bal scores, respectively. Paired samples t-tests revealed no 
significant differences based on test order for FSIQ, 
t(35) = 1.03, p = 0.31, d = 0.09; verbal scores, t(36) = −0.48, 
p = 0.67, d = −0.04; or nonverbal scores, t(39) = −1.10, 
p = 0.28, d = 0.11. Therefore, the test order was not included 
in any of the subsequent analyses.

Convergent validity analyses

All correlations presented in Table 2 were significant at 
p < 0.001. With regard to convergent validity, it was 
hypothesized that verbal index correlations would be the 
strongest across the two tests; however, Fisher’s r to z 
transformations indicated that the verbal score correlations 
(r = 0.86) were not significantly different from nonverbal 
score correlations (r = 0.82). All indices measuring similar 
constructs across tests showed strong convergent validity 
(mean r = 0.84). The average correlation between index 
scores measuring different constructs (e.g. WISC-IV VCI 
and WISC-IV WMI, as well as WISC-IV VCI and SB-5 
WM) within and across the two tests (r = 0.71) was not sig-
nificantly lower than the other correlations, p = 0.09.

Full-scale IQ

As anticipated, FSIQ scores on the two measures were 
highly correlated, r = 0.88, p < 0.001. However, a paired 
samples t-test revealed that FSIQ scores on the WISC-IV 
were significantly lower than FSIQ scores on the SB-5, 
t(35) = −2.05, p = 0.048, d = −0.17 (see Table 3), with an 
average difference of 3.25 points (SD = 9.51). Although 
SB-5 scores were higher on average, individual difference 
scores ranged from the SB-5 FSIQ being 23 points higher 
than the WISC-IV to the WISC-IV FSIQ being 22 points 
higher than the SB-5.

The manuals for the SB-5 and WISC-IV list 95% con-
fidence intervals for the various indices that all fall within 
12 IQ points of one another. Thus, a difference of 1 SD 
(15 points) was used in the present analyses to conserva-
tively indicate a clinically significant difference between 
test scores. Of the 36 participants for whom an FSIQ was 
calculated on both the WISC-IV and SB-5, the majority 
(72.2%) scored higher on the SB-5, with four participants 
scoring at least 1 SD higher. Two participants achieved 
exactly the same FSIQ on the two measures, and only one 
participant obtained an FSIQ on the WISC-IV that was at 
least 1 SD higher than their score on the SB-5.

Table 2.  Correlations between the Wechsler Intelligence Scale for Children, 4th ed. (WISC-IV) and Stanford–Binet, 5th ed. (SB-5).

SB.FSIQ SB.VIQ SB.NVIQ SB.WM SB.FRa SB.KNa SB.QRa SB.VSa

WISC.FSIQ 0.88 0.85 0.83 0.79 0.79 0.83 0.80 0.77

WISC.VCI 0.84 0.86 0.73 0.75 0.73 0.85 0.69 0.77

WISC.PRI 0.81 0.74 0.82 0.66 0.78 0.74 0.78 0.77

WISC.WMI 0.77 0.76 0.72 0.78 0.72 0.71 0.71 0.64

WISC.PSIa 0.61 0.58 0.60 0.61 0.54 0.58 0.59 0.51

FSIQ: Full-Scale IQ; VIQ: Verbal IQ; VCI: Verbal Comprehension Index; NVIQ: Nonverbal IQ; PRI: Perceptual Reasoning Index, WM/WMI: Working 
Memory/Working Memory Index; FR: Fluid Reasoning; KN: Knowledge; QR: Quantitative Reasoning; VS: Visual-Spatial; PSI: Processing Speed Index.
aComposite scores are listed to show correlations with other scales, but were not evaluated for convergent validity.

Table 3.  IQ Data (Wechsler Intelligence Scale for Children, 4th ed. (WISC-IV) and Stanford–Binet, 5th ed. (SB-5)).

WISC-IV SB-5 t d

  n M (SD) Range n M (SD) Range  

FSIQ 36a 78.81 (19.38) 40–121 36a 82.06 (19.03) 40–122 −2.05* −0.17
VCI/VIQ 37a 83.49 (20.41) 45–124 37a 79.59 (20.09) 43–119 2.29* 0.19
PRI/NVIQ 40 87.55 (20.11) 51–129 40 84.73 (20.36) 43–132 1.47 0.14
WMI/WM 40 76.38 (21.00) 50–123 40 78.78 (18.46) 48–109 −1.14 −0.12
PSI 39a 77.79 (15.95) 50–112 – – – –  
Fluid Reasoning – – 40 85.68 (20.84) 47–132 –  
Knowledge – – 40 79.53 (19.57) 49–111 –  
Quantitative Reasoning – – 40 82.40 (19.37) 50–130 –  
Visual Spatial – – 40 88.03 (19.57) 50–126 –  

FSIQ: full-scale IQ; VCI: Verbal Comprehension Index; PRI: Perceptual Reasoning Index; WMI: Working Memory Index; PSI: Processing Speed Index; 
VIQ: Verbal IQ; NVIQ: Nonverbal IQ; WM: Working Memory; SD: standard deviation.
aFour participants did not have a valid FSIQ; three did not have a valid VCI; and one did not have a PSI score.
*p < 0.05.
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Verbal intelligence scores

Verbal intelligence scores on the WISC-IV (VCI) were 
highly correlated with verbal intelligence scores on the SB-5 
(VIQ; r = 0.86, p < 0.001). However, VCI scores on the 
WISC-IV were significantly higher than VIQ scores on  
the SB-5, t(36) = 2.23, p = 0.03; d = 0.19. As seen in Table 3, 
the WISC-IV VCI was, on average, 3.89 (SD = 10.62) IQ 
points higher than the SB-5 VIQ for the 37 participants with 
complete data. Nevertheless, most (81.1%) obtained a verbal 
score on the SB-5 that was within 1 SD of their score on the 
WISC-IV. Differences in scores ranged from the VIQ on the 
SB-5 being 16 points higher than on the WISC-IV VCI to the 
VCI being 33 points higher than the VIQ.

Nonverbal intelligence scores

Nonverbal intelligence scores on the WISC-IV (PRI) were 
strongly correlated with NVIQ scores on the SB-5 (r = 0.82, 
p < 0.01), and scores on the two tests did not differ signifi-
cantly from one another, t(39) = 1.47, p > 0.05, d = 0.14. 
Difference scores ranged from 0 to 37 points and occurred 
in both directions, with the SB-5 NVIQ score being as 
much as 26 points higher than the PRI for one adolescent, 
and the PRI being as much as 37 points higher than the 
NVIQ for another adolescent. Only two participants scored 
at least 1 SD higher on the SB-5 NVIQ, and five scored at 
least 1 SD higher on the WISC-IV PRI.

Working memory scores

Working memory scores on the WISC-IV (Working Memory 
Index (WMI)) were highly correlated with working memory 
scores on the SB-5 (WM; r = 0.78, p < 0.01) and did not differ 
significantly from these scores, t(39) = −1.14, p > 0.05, 
d = −0.12. Discrepancies between working memory scores 
on the two measures ranged from the SB-5 WM score being 
27 points higher than the WISC-IV WMI to the WMI being 
37 points higher than the WM. Of the sample, 20% (n = 8) 
received SB-5 WM scores that were at least 1 SD higher than 
their WISC-IV WMI score, while 12.5% (n = 5) scored at 
least 1 SD higher on the WISC-IV WMI. 

Symptom severity, as measured by SRS scores, did not 
account for individual cross-measure differences of any of 
the index scores. Importantly, results did not differ signifi-
cantly when individuals with SRS scores below the clinical 
cut-off (T < 60) were removed.

Classification of intellectual functioning based 
on index scores across measures

The discrepancies between IQ scores on the two measures 
were also examined in terms of their implications for cat-
egorical classification. FSIQ scores are used to classify 
individuals into qualitative ranges of cognitive ability 

designated by the test developers (i.e. superior—IQ  120; 
average—80  IQ 119; borderline—70  IQ  79; ID—
IQ < 70), and this classification is used both clinically and 
in research.

All but six participants in the sample (83.3%) were classi-
fied into the same descriptive category by both IQ measures, 
resulting in high agreement, kappa = 0.75 (95% confidence 
interval 0.57–0.93). Of these six individuals, two (5.6% of 
the total sample) were classified as ID on the WISC-IV but 
borderline on the SB-5 (with scores of 71 and 70). Two par-
ticipants (5.6% of total sample) were classified as borderline 
on the WISC-IV but average on the SB-5. Finally, one par-
ticipant (2.8% of total sample) was classified as average on 
the WISC-IV and borderline on the SB-5. Another partici-
pant was classified as average on the WISC-IV and superior 
on the SB-5. Importantly, participants with differences in 
classification did not show disproportionately more behavio-
ral issues during testing or differential behaviors during 
administration of the two tests. Figure 1 shows each partici-
pant’s FSIQ scores across the two measures with lines illus-
trating cut-offs for ID. For verbal index scores, nine 
participants were classified differently on the two tests, with 
most (78%) falling in a higher classification category on the 
WISC-IV. The NVIQ score classifications differed for 10 
participants, with about equal number of participants scoring 
higher on WISC-IV (60%) as on SB-5 (40%).

Verbal–nonverbal IQ discrepancy scores on the 
WISC-IV and SB-5

A correlation between verbal–nonverbal discrepancy 
scores across the two IQ measures revealed that they were 
significantly related, r = 0.48, p < 0.01. A paired samples 
t-test showed that the average verbal–nonverbal discrep-
ancy on the WISC-IV (M = 6.38, SD = 16.42), with nonver-
bal scores being higher than verbal scores, did not differ 
significantly from the average discrepancy on the SB-5, 
which also showed nonverbal scores were generally higher 
than verbal scores, M = 8.00, SD = 11.21; t(36) = 0.67, 
p > 0.05.

Significant verbal–nonverbal discrepancies are classified 
in the ASD literature in a number of ways, including use of 
test manuals, a 12-point discrepancy (e.g. Ozonoff et al., 
2000; Siegel et al., 1996) and a 15-point discrepancy (e.g. 
Bishop et al., 2011; Chapman et al., 2011). Table 4 illus-
trates the number of adolescents in the sample who were 
identified as having a significant verbal–nonverbal IQ dis-
crepancy based on the respective test manuals (Roid, 2003; 
Wechsler, 2003), as well as the direction (higher verbal vs 
nonverbal score) of any significant discrepancy.

In total, 18 (48.6%) individuals had significant verbal–
nonverbal discrepancies on the WISC-IV and 16 individu-
als (43.2%) had significant verbal–nonverbal discrepancies 
on the SB-5, which is comparable to what is seen in other 
ASD samples (Charman et al., 2011). However, as shown 
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in Table 4, only 59.5% of the sample was classified simi-
larly across the two tests. Only 9 of the 18 who had dis-
crepancies on either test were classified as having the same 
significant discrepancy classification (e.g. V < NV) on 
both tests.

Discussion

IQ scores are given substantial weight in the diagnosis and 
clinical care of individuals with ASD. In ASD research, 
they are used to select and match participants, to predict 
outcomes, and as an outcome variable to determine the 
efficacy of interventions. Equating IQ scores obtained 
from different tests rests on the assumption that there is 
strong agreement across measures. However, given char-
acteristics of the ASD population that may affect test tak-
ing, it is not necessarily reasonable to assume that these 
individuals will perform similarly across tests as do typi-
cally developing children. To the authors’ knowledge, this 

study is the first to evaluate the relationship between the 
WISC-IV and SB-5 in any pediatric population and the 
first to compare any version of the WISC and SB in indi-
viduals with ASD.

The results suggest good convergent validity between 
the current versions of the WISC and SB, with an average 
correlation between the corresponding indices on the two 
tests of 0.84. These findings are consistent with reports 
comparing scores from earlier versions of the WISC and 
SB in typically developing children (Prewett and Matavich, 
1992, 1994; Roid, 2003) and other pediatric populations 
(Lukens and Hurrell, 1996; Phelps et al., 1988; Prewett 
and Matavich, 1992, 1994). Thus, the present data suggest 
that correlations between the two IQ measures are not dis-
proportionately reduced in a population of verbal, healthy 
individuals with ASD relative to other pediatric popula-
tions described in the literature.

The hypothesis that full-scale and VIQ scores would 
be more highly correlated than nonverbal scores was not 

Figure 1.  Correlation between full-scale IQ (FSIQ) on the Wechsler Intelligence Scale for Children, 4th ed. (WISC-IV) and 
Stanford–Binet, 5th ed. (SB-5; n = 36).
Dotted line is unity line; cut-off for intellectual disability, IQ < 70, is indicated on both measures.

Table 4.  Classification of verbal–nonverbal IQ score discrepancy based on test manuals (n = 37).

Wechsler Intelligence Scale for Children,  
4th ed. (WISC-IV)

 

Stanford–Binet, 5th 
ed. (SB-5)      

V > NV V = NV V < NV  

V > NV 0 (0%) 2 (5.4%) 0 (0%) 2 (5.4%)
V = NV 3 (8.1%) 13 (35.2%) 5 (13.5%) 21 (56.8%)
V < NV 1 (2.7%) 4 (10.8%) 9 (24.3%) 14 (37.8%)

4 (10.8%) 19 (51.4%) 14 (37.8%)  

V: Verbal Comprehension Index for WISC-IV and Verbal IQ for SB-5; NV: Perceptual Reasoning Index for WISC-IV and Nonverbal IQ for SB-5.
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supported. As expected, based on the number of tasks that 
contribute to each index, the highest correlation was for 
FSIQ and the lowest (albeit still acceptable at r = 0.78) for 
working memory. The correlation between the nonverbal 
indices (r = 0.82) was substantially higher than the 0.66 
correlation between the WISC-III and SB-5 published in 
the SB-5 manual (Roid, 2003) and higher than the correla-
tions reported in samples of typically developing individu-
als (Rothlisberg, 1987) and those with attention deficit 
hyperactivity disorder (ADHD) (Saklofske et al., 1994).

There are no data comparing nonverbal scores on the 
SB-5 and WISC-IV, so one possible explanation for this 
difference is that the two tests have become increasingly 
convergent with each new edition. Another possibility is 
that the higher nonverbal score correlation in our sample 
reflects revisions to the nonverbal tasks on the current edi-
tion of the WISC, such as the reduced demands on pro-
cessing speed, greater focus on fluid reasoning, and 
inclusion of more easy and more difficult items (Wechsler, 
2003). Younger children or those with lower IQ scores 
who comprised previous samples (Lukens and Hurrell, 
1996; Prewett and Matavich, 1992, 1994; Rothlisberg, 
1987) may have performed better on the SB nonverbal 
tasks because of the decreased verbal demands relative to 
the WISC. Finally, cross-measure correlation differences 
may reflect true developmental differences between the 
samples. It is possible that verbal adolescents with ASD 
who are relatively high-functioning perform more simi-
larly across nonverbal tasks than typically developing 
youth and those with other developmental conditions, sup-
porting the use of NVIQ scores in studies of children with 
ASD. However, without a comparison control group or 
data on how the current versions of the WISC and SB 
relate, we were unable to directly evaluate this possibility.

At the individual level, it is also not possible to con-
clude whether the difference in scores across the two 
measures for an adolescent with ASD is similar to what 
would be found in other adolescent populations. In our 
sample, individual differences in FSIQ scores were as 
much as 23 points, and as much as 33 and 37 points for 
verbal and nonverbal IQ scores, respectively, with at least 
1 SD difference between corresponding test scores appar-
ent for 12%–33% of the sample. These differences do not 
appear to be due to symptom severity or behavioral issues 
during testing. In some cases, weaker FSIQ scores on 
WISC-IV appeared to result from weak scores on working 
memory and processing speed, which are constructs that 
do not both factor into the SB-5 FSIQ. However, more 
research is needed to determine whether the magnitude 
and frequency of these score discrepancies are unique to 
adolescents with ASD or whether they are also character-
istic of other pediatric populations. Additionally, it will be 
important to explore other factors (language, adaptive 
skills) that may account for individual differences.

This study showed that the majority of adolescents 
obtained a higher FSIQ score on the SB-5 compared to the 
WISC-IV. This same pattern has been observed in other 
studies, including those involving children with ID and 
those with academic difficulties, although the average dif-
ference between the SB and WISC tended to be higher (by 
about nine IQ points) than in our sample (Lukens and 
Hurrell, 1996; Prewett and Matavich, 1994). Despite these 
differences in absolute scores, most adolescents in this 
study (87.2%) received FSIQ scores on the two measures 
that were within 1 SD of each other.

Classification using standard descriptive categories (i.e. 
ID, borderline, average, superior) was also generally con-
sistent across measures. Using FSIQ, nearly 85% of the 
sample received scores on the two measures that placed 
them in the same cognitive ability category. The six indi-
viduals who were classified differently by the two FSIQ 
scores had differences ranging from 14 to 23 points, with 
only one participant obtaining a FSIQ on the WISC-IV 
that was within 1 SD of the FSIQ score on the SB-5. For 
most of these individuals, the shifts between descriptive 
cognitive ability ranges involved being one descriptive 
category lower on the WISC-IV compared to the SB-5, 
which appear to be due to poor working memory and speed 
of processing. Importantly, results showed high agreement 
between the WISC-IV and SB-5 in classification of ID in 
this sample, with only two participants classified as ID on 
one test but not the other.

There were no significant differences between group-
level verbal–nonverbal discrepancy scores on the WISC-IV 
and SB-5. However, about 40% of participants were classi-
fied differently on the two tests using cut-off points set forth 
in the respective test manuals. A significant verbal–nonver-
bal discrepancy score pattern in ASD research has been 
associated with specific neuropathologies, ASD pheno-
types, and chromosomal abnormalities (Chapman et al., 
2011; Deutsch and Joseph, 2003; Joseph et al., 2002). Given 
the unacceptably high variability across measures on ver-
bal–nonverbal score differences, researchers and clinicians 
should exercise caution when interpreting cognitive profiles 
and purporting their representation as a subtype of ASD.

Limitations and future directions

This study suggests high convergent validity and minimal 
group differences between the WISC-IV and SB-5 in adoles-
cents with ASD. Importantly, however, our sample was 
composed of a relatively select group of verbal adolescents 
with ASD and uncomplicated medical histories who were 
all capable of completing a test battery that lasted more than 
3 h. Also, mean FSIQ scores were in the borderline and low 
average ranges on the WISC-IV and SB-5, respectively, with 
only three participants performing at a level too low to 
obtain a FSIQ on the WISC-IV. These sample characteristics 
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may limit generalizability of the findings to other adoles-
cents with ASD. Although to the authors’ knowledge this is 
the largest study to date that compares WISC and SB in any 
patient population, the sample size is still small. A larger 
sample of children and adolescents would provide more sta-
tistical power and allow for more complex comparisons 
between and within various IQ classification groups.

In addition, the absence of a comparative sample pre-
vents conclusions from being drawn about whether the 
obtained pattern of differences across IQ tests is specific to 
ASD or is also characteristic of other populations. Although 
it is reasonable to suspect that the social, communication, 
and behavioral impairments characteristic of ASD differen-
tially affect test performance, future studies could include 
samples of typically developing youth and those with other 
developmental disabilities to determine specificity of this 
finding. Furthermore, updated normative data comparing 
the current versions of the WISC and SB are needed. The 
WISC-IV and SB-5 evaluated in this study are two of the 
most commonly administered intelligence measures to 
individuals with ASD, but there are many instruments used 
in both research and clinical practice that could be com-
pared. Finally, a longitudinal assessment of IQ using multi-
ple measures would assess the relative stability of IQ and 
allow clinicians to more accurately interpret changes in 
scores over time when different measures are used.
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