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factor indexes, and their scores for the additional General Ability Index (GAI) were higher
than for the Cognitive Proficiency Index (CPI). Children with a diagnosis of SLD whose Full-
Scale Intelligence Quotient (FSIQ) was <85 showed a similar pattern. Our findings confirm
the hypothesis that children with SLD generally obtain high GAI scores, but have specific
deficiencies relating to working memory and processing speed, whereas children with ID
have a general intellectual impairment. These findings have important diagnostic and
clinical implications and should be considered when making diagnostic decisions in
borderline cognitive cases.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

One of the main criteria adopted in the traditional theoretical and clinical approach to specific learning disorders (SLDs)
and intellectual disabilities (ID) is an overall measure of intelligence, typically the Full-Scale Intelligence Quotient (FSIQ). A
classical criterion for diagnosing ID is an IQ below 70 associated with severe adaptive problems and onset in developmental
age, while for SLD it is a discrepancy between a high FSIQ (or an average intelligence) and poor academic performance
(American Psychiatric Association, 2000). In Italy, for example, a diagnosis of ID currently requires a FSIQ below 70, whereas
a diagnosis of SLD is typically used for cases with a FSIQ above 85 associated with a clear discrepancy between this high FSIQ
and a low achievement at school (Istituto superiore di sanita, 2011). This approach has recently been questioned for a
number of reasons. For a start, children with a borderline intellectual functioning (Alloway, 2010) are left in an undefined,
often residual category. The FSIQ may be too generic and lose important information about a child’s intellectual level in
clinical populations (e.g. Fiorello et al., 2007). As a consequence, a program of intervention for a given child cannot be
supported by a comparison between their intellectual strengths and weaknesses (Ferrer, Shaywitz, Holahan, Marchione, &

* Corresponding author at: Department of General Psychology, University of Padova, Via Venezia 8, 35131 Padova, Italy. Tel.: +39 0498276603.
E-mail address: david.giofre@gmail.com (D. Giofré).

http://dx.doi.org/10.1016/j.ridd.2014.05.013
0891-4222/© 2014 Elsevier Ltd. All rights reserved.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ridd.2014.05.013&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ridd.2014.05.013&domain=pdf
http://dx.doi.org/10.1016/j.ridd.2014.05.013
mailto:david.giofre@gmail.com
http://www.sciencedirect.com/science/journal/08914222
http://dx.doi.org/10.1016/j.ridd.2014.05.013

C. Cornoldi et al./ Research in Developmental Disabilities 35 (2014) 2224-2230 2225

Shaywitz, 2010; Hale, Fiorello, Kavanagh, Holdnack, & Aloe, 2007; Tanaka et al., 2011). These problems help to explain why
the DSM-5 (American Psychiatric Association, 2013) omits any reference to the discrepancy between IQ and achievement,
only mentioning academic difficulties not explained by an intellectual disability (see also Tannock, 2013).

Given these considerations, the latest version of the WISC battery (WISC-1V) includes the recommendation that we pay
less attention to the FSIQ and more to the four factor indexes representing intelligence in verbal comprehension (VCI),
perceptual reasoning (PRI), working memory (WMI), and processing speed (PSI). Some authors maintain, however, that
switching from earlier versions to the latest version of the WISC has not changed the state of things, and that the FSIQ
remains the most informative measure of intelligence - as confirmed, for instance, by a better long-term stability (Watkins,
Glutting, & Lei, 2007; Watkins & Smith, 2013).

It has also been suggested that clinicians should focus on other measures instead of the FSIQ or the four IQs. Another two
global indexes can be derived from the WISC-IV (Wechsler, 2003), i.e. a General Ability Index (GAI) obtained by combining
the VCI with the PRI, and a Cognitive Proficiency Index (CPI) resulting from combining the WMI with the PSI (Prifitera,
Saklofske, & Weiss, 2008; Saklofske, Coalson, Raiford, & Weiss, 2010). The GAI has the greatest load on the g-factor, so it could
be particularly appropriate for diagnosing intellectual disabilities (ID). On the other hand, a study comparing the GAI and
FSIQ in a large sample of children found no evidence to justify dismissing the FSIQ in favor of the GAI (Koriakin et al., 2013). It
is worth noting, however, that these findings were based more on children with ID than on cases with a specific learning
disability (SLD), and focused mainly on their adaptive functioning.

Children with SLD may represent a different case. In particular, it would seem sensible to use the two additional scores
obtainable with the WISC-IV (the GAI and CPI) because children with SLD are typically characterized by a marked
discrepancy between their good general intellectual abilities (measured by the GAI) and their poor processing skills
(measured by the CPI). The processing deficits of children with SLD very often relate to working memory (WM) (Swanson &
Ashbaker, 2000; Swanson, 1993), and processing speed (PS) (Proctor, 2012). A measure of IQ that relies too heavily on
measures of WM and PS might therefore underestimate the intellectual abilities of children with a SLD. This could have
clinical and practical implications in the case of children with a relatively high score on the GAI and a lower one on the CPI
because such children often do not meet the criteria for a diagnosis of SLD and they are erroneously included in groups of
cognitively borderline or even ID children. That is why the use of IQ measures and discrepancy formulas to diagnose SLD has
often been criticized (Siegel, 1988).

A more accurate clarification of the differences in the intellectual profiles of children with ID and SLD could also facilitate
the accurate diagnosis of cases with borderline profiles, apparently presenting features of both ID and SLD. Such cases
typically have a FSIQ between 71 and 84, and are sometimes included in a particular category, variously defined in the DSM-
5,althoughitis not considered a mental disorder: “borderline intellectual functioning” is coded among the “other conditions
that may be a focus of clinical attention”. Based on the distribution of 1Qs, these cases would represent a very important
category that would include 13.5% of the normal population. There are few reports on this condition, however, and very little
attention has been paid to this population: the category occupies just 7 lines in the DSM-5; and the diagnosis is relatively
infrequent (Karande, Kanchan, & Kulkarni, 2008). This is because these cases are frequently associated with a diagnosis of
either ID or SLD, without any clear and detailed criteria for establishing which diagnosis is the more appropriate.

The aim of the present study was to examine these issues by taking advantage of a large number of WISC-IV ratings that
we collected in groups of children with a clinical diagnosis of SLD or ID. We aimed: to confirm that children with SLD had a
clear discrepancy between their GAI and CPI scores that was not found in cases of ID; and to investigate the implications for
“borderline” cases, i.e. children with a diagnosis of SLD and borderline 1Qs.

2. Method
2.1. Participants

Under the sponsorship of the Italian Association for Learning Disabilities (AIRIPA), we invited a group of experts to
provide data obtained by administering the WISC-1V to children with a certified clinical diagnosis of learning disorder or
intellectual disability, based on the ICD-10 International Coding System. We thus collected information on 267 children and
adolescents between 6 and 16 years of age, with a WISC-IV assessment on the 10 principal subtests, 190 with a clinical
diagnosis of specific learning disorder (SLD) (M,ge = 10.74 [SD =2.47]; females = 61),! and 77 with a clinical diagnosis of
intellectual disability (ID) (Mage=10.29 [SD =2.61]; females =38). Using the SLD group classification (the ICD-10), there
were: 39 children with F81.0 (specific reading disorder), 12 children with F81.1 (specific spelling disorder), 9 children with
F81.2 (specific disorder of arithmetical skills), 86 children with F81.3 (mixed disorder of scholastic skills), 8 children with
F81.8 (other developmental disorders of scholastic skills), 4 children with F81.9 (developmental disorder of scholastic skills,
unspecified) and 32 children with two or more of the previous diagnoses within the F81 category: 14 had a diagnosis of F81.0
and F81.1; 4 had a diagnosis of F81.0, F81.1, and F81.2; 2 children had a diagnosis of F81.0 and F81.2; 5 children had a
diagnosis of F81.0 and F81.8; 3 children had a diagnosis of F81.0, F81.8, and F81.2; and 4 children had a diagnosis of F81.2 and
F81.8.

1 A child with a diagnosis of SLD and an IQ of 63 was excluded from the analysis.
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2.2. Instrument

We used the recently published Italian adaptation of the WISC-IV (Orsini, Pezzuti, & Picone, 2012) that retains the Full-
Scale IQ and the four main factor indexes, and also includes the two additional indexes (GAI and CPI). Judging from the WISC-
IV Italian test manual, internal consistencies, test-retest and inter-rater stability, and standard errors of measurement are
comparable with those of the English version (Wechsler, 2003).

For the purposes of the present study, we examined the scores obtained in the 10 core subtests of the WISC-1V, i.e. Block
Design (BD), Similarities (SI), Digit Span (DS), Picture Concepts (PCm), Coding (CD), Vocabulary (VC), Letter-Number
Sequencing (LN), Matrix Reasoning (MR), Comprehension (CO), and Symbol Search (SS). We calculated the Full-Scale 1Q
(FSIQ) from the sum of the ten subtests, and the four factor indexes: the Perceptual Reasoning Index (PRI), which includes BD,
PCm, and MR; the Verbal Comprehension Index (VCI), including SI, VC, and CO; the Working Memory Index (WMI) including
DS and LN; and the Processing Speed Index (PSI) including CD and SS. We then calculated the scores for the two additional
indexes: the GAI, obtained from the VCI and the PRI; and the CP], obtained from the WMI and the PSI. Additional information
on the subtests, main factor indexes and additional indexes are available elsewhere (Flanagan & Kaufman, 2004; Wechsler,
2004).

2.3. Data analysis plan

After calculating the FSIQ and the scores for the main factor and additional indexes, we found that a small group of
children diagnosed with SLD actually had a FSIQ below 85. We decided to consider them separately since they might
represent a special case according to the criteria typically adopted for the diagnosis of SLD. We therefore divided the SLD
group into two subgroups, one called SLD-typical comprising children with average-to-high FSIQs (>85) (n=155;
Mage=10.65 [SD=2.37]; females=49), and the other SLD-borderline with borderline FSIQs (70 <IQs <85) (n=35;
M,ge=11.14 [SD = 2.88]; females = 12). The SPSS-20 software was used to calculate inferential statistics (e.g. ANOVA). Effect
sizes were also calculated using Cohen’s d, considering effect sizes of 0.2-0.3 as “small”, those around 0.5 as “medium” and
those from 0.8 to infinity as “large” (Cohen, 1988).

3. Results

Table 1 shows the descriptive statistics for the three groups on the WISC-IV subtests, main factor and additional index
scores. Fig. 1 shows the means and 95% CIs for the scores obtained in the factor and additional indexes for the three groups.

3.1. Differences between the SLD-typical and ID groups

As shown in Fig. 1, the groups’ mean performance clearly differed in the four factor indexes and all the subtests. The
pattern is particularly clear if we compare the SLD-typical group with the ID group in the factor indexes. In a first step, since
the SLD-borderline group probably represents a more heterogeneous and less clear case, we decided to exclude it and focus
on comparing the SLD-typical and ID groups in order to clarify the typical intellectual profiles of children with SLD and ID.? To
test this difference statistically, we performed a 2 groups [SLD-typical, ID] x 4 indexes [VCI, PRI, WMI, PSI] mixed ANOVA,
finding not only significant main effects of groups and indexes, but also a significant interaction [F(3, 690) = 27.70, p < 0.001,
77?, = 0.107]. As shown in Fig. 1, the SLD-typical group had higher scores in the VCI and PRI than in the other indexes.

Comparisons between cells confirmed this pattern (Table 2). While the difference between the VCI and the PRI in the SLD-
typical group was small (Mg = —1.79; Cohen’s d = —0.13), we found a large difference (in the range of 13.55-16.78 points
(with Cohen’s d > 0.97)) between the VCI and the PRI with these two and the other indexes (i.e. the WMI and the PSI) (Fig. 1).
Conversely, the difference between all the indexes in the ID group was small (ranging from 0.35 to —2.96, with Cohen'’s
d < 10.21|). A further 2 groups [SLD-typical, ID] x 2 additional indexes [GAI, CPI] mixed ANOVA supported this finding, with a
significant interaction [F(1, 230)=43.56, p < 0.001, nf, = 0.159]. The difference between the additional indexes in the SLD
group was large (Mgisr= 18.21; Cohen’s d = 1.53), whereas in the ID group it was small (Mgjsr=4.18; Cohen’s d =0.32) (Fig. 1).

We also calculated the cumulative percentages of the difference between the GAI and the CPI. We focused on children
who had a clear discrepancy (>1.5 SDs, which is equivalent to 23 standardized points) between their GAI (higher) and CPI
(lower) scores. The percentage of cases was high in the SLD-typical group (61 cases, 39.4%) and very low in the ID group (4
cases, 5.2%). Having a higher GAI than CPI score thus seems to pinpoint typical profiles in the SLD-typical group, but not in the
ID group. It should be noted, however, that not all the children in the SLD-typical group met the criterion for a clear
discrepancy, even when lower discrepancy values were considered (for instance, only 67.1% of them had a difference of 10
points or more between the GAI and CPI scores).

2 We first performed a 3 groups [SLD-typical, SLD-borderline, and ID] x 4 indexes [VCI, PRI, WMI, PSI] mixed ANOVA, finding main effects of groups and
indexes and a significant interaction [F(6, 792) = 13.80, p < 0.001, r)f, = 0.095] (Fig. 1). To further confirm this finding, we also performed a 3 groups [SLD-
typical, SLD-borderline, ID] x 2 indexes [GAI, CPI] mixed ANOVA, again finding a significant interaction [F(2, 264)=22.22, p < 0.001, nﬁ, = 0.144].
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Table 1

Descriptive statistics for children by SLD (typical and borderline) and ID group.
Scale SLD-typical (n=155) SLD-borderline (n=35) ID (n=77)

M SD M SD M SD

Factor index
Vvl 105.54 14.96 87.37 10.81 67.58 11.85
PRI 107.33 12.71 87.66 12.51 67.23 13.54
WMI 90.55 12.35 78.40 10.13 65.91 13.83
PSI 91.99 12.84 80.69 12.42 68.87 13.77
FSIQ 100.24 10.68 79.06 4.30 56.61 12.21
Additional score
GAI 107.17 12.50 85.86 7.16 63.21 11.32
CPI 88.96 11.35 74.31 9.35 59.03 14.85
Subtest
SI 10.63 2.85 7.83 2.80 513 2.12
VC 10.86 2.98 7.83 242 4.52 243
Cco 11.34 3.27 8.03 2.62 4.14 2.59
BD 10.75 2.52 8.00 2.84 4.61 2.53
PCm 11.51 2.77 8.17 2.50 5.62 2.71
MR 11.16 3.00 8.20 3.08 4.81 2.64
DS 8.14 2.48 6.49 2.59 4.21 2.62
LN 8.65 2.49 6.31 2.01 443 2.79
CD 8.09 2.61 6.17 3.17 4.65 3.04
SS 9.20 2.56 7.26 2.48 4.75 2.59

Note: VCI = Verbal Comprehension Index; PRI = Perceptual Reasoning Index; WMI = Working Memory Index; PSI = Processing Speed Index; FSIQ = Full-Scale
1Q; GAI = General Ability Index; CPI = Cognitive Proficiency Index; SI = Similarities; VC = Vocabulary; CO = Comprehension; BD = Block Design; PCm = Picture
Concepts; MR = Matrix Reasoning; DS = Digit Span; LN = Letter-Number Sequencing; CD = Coding; and SS = Symbol Search.

3.2. Differences between the SLD-borderline and ID groups

We then examined the case of the SLD-borderline group. By comparing this group with the group of children with a
diagnosis of ID, we explored whether a different WISC profile could describe a difference between the groups. The SLD-
borderline group revealed much the same pattern of scores in the four main and two additional indexes as the SLD-typical
group (i.e. the scores were higher for the VCI and PRI than for the WMI and PSI, and the GAI was higher than the CPI; Fig. 1),
but the differences were less clear-cut in this case.

We compared the SLD-borderline group with the ID group by performing a 2 groups [SLD-borderline, ID] x 4 indexes [VCI,
PRI, WMI, PSI] mixed ANOVA and found, once again, both main effects of groups and indexes, and a significant interaction
[F(3,330)=3.85,p=0.010, n% = 0.034]. As shown in Fig. 1, the SLD-borderline group has higher scores in the VCI and PRI than
in the others.

Here again, cell comparisons confirmed this pattern (Table 2). The difference between the VCI and PRI scores in the SLD-
borderline group was very small (Mg = —0.29; Cohen’s d = —0.02), but the differences between the VCI or PRI and the WMI
was large (Mgigr=8.97; Cohen’s d =0.86 and Mg;gr=9.26; Cohen’s d = 0.81, respectively), and the differences between the VCI
and PRI and the PSI were medium (Mg;i¢r = 6.68; Cohen’s d =0.57 and Mg;e = 6.69; Cohen’s d = 0.56, respectively) (Fig. 1). A
further 2 groups [SLD-borderline, ID] x 2 additional index scores [GAI, CPI] mixed ANOVA supported this finding with a
significant interaction [F(1, 110)=6.41, p=0.013, 77%, = 0.055]. The difference between the scores for the additional indexes
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Fig. 1. Means and 95% CIs for the three groups. VCI=Verbal Comprehension Index, PRI = Perceptual Reasoning Index, WMI = Working Memory Index;
PSI = Processing Speed Index; FSIQ = Full-Scale 1Q, GAI = General Ability Index, CPI = Cognitive Proficiency Index.
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Table 2
Standardized differences between the indexes and the special scores within the SLD-typical, SLD-borderline, and ID groups.
SLD-typical SLD-borderline ID

Factor indexes
VCI-WMI 1.09 [0.85, 1.33] 0.86 [0.36, 1.34] 0.13 [-0.19, 0.45]
VCI-PSI 0.97 [0.73, 1.20] 0.57 [0.09, 1.05] ~0.10 [-0.42, 0.22]
PRI-WMI 1.34 [1.09, 1.58] 0.81 [0.32, 1.29] 0.10 [-0.22, 0.41]
PRI-PSI 1.20 [0.96, 1.44] 0.56 [0.08, 1.03] ~0.12 [-0.44, 0.20]
VCI-PRI ~0.13 [-0.35, 0.09] ~0.02 [—0.49, 0.44] 0.03 [-0.29, 0.34]
WMI-PSI ~0.11 [-0.34, 0.11] ~0.20 [-0.67, 0.27] ~0.21 [-0.53, 0.10]
Special scores
GAI-CPI 1.53 [1.27, 1.77] 1.26 [0.74, 1.75] 0.32 [-0.003, 0.63]

Note: Standardized differences are expressed as Cohen’s d with the 95% CI in brackets.

in the SLD-borderline group was large (Mgirr=11.55; Cohen’s d=1.39), while in the ID group the difference was small
(Mgifr=4.18; Cohen’s d=0.32).

Despite the range restriction in the 1Qs, we found a discrepancy between the two additional indexes (the GAI higher than
the CPI) of 23 points or more in 28.6% of cases in the SLD-borderline group, a percentage clearly higher than the one found in
the ID group (5.2%).

4. Discussion

This study on the relationship between intelligence and developmental disabilities examined the WISC-1V applied to the
diagnosis of ID and SLD. Reliance on IQ to classify SLD has sometimes been excessive, but it does seem to provide important
additional information. In this study, we focused on the WISC-IV battery for two main reasons: (i) the WISC scales are the
most widely used procedures for assessing intelligence in many countries (Evers et al., 2012); and (ii) the latest version of the
WISC makes it possible to distinguish between different index scores and includes a measure of working memory, a variable
that appears to be strongly involved in SLDs (for a review see Cornoldi & Giofre, 2014).

Taking advantage of the four factor indexes, and especially of the two additional indexes in the WISC-IV, we found that the
profiles of ID and SLD differ considerably, since children with an ID are typically just as weak in all the indexes, whereas
children with SLD fail mainly in the indexes comprising the CPI (i.e. the WMI and the PSI). These results further support the
evidence of children with an ID having general intellectual weaknesses, while children with SLDs very often have specific
problems with working memory and processing speed tasks (Swanson & Ashbaker, 2000; Swanson, 1993). Using the WISC-
IV, previous research had already found evidence of this difference, but the results were less clear (Bremner, McTaggart,
Saklofske, & Janzen, 2011; Calhoun & Mayes, 2005). In a large group of children with an accurate diagnosis of SLD, the present
study was able to show a substantial discrepancy between their various WISC-IV scores. It is worth noting that important
deficits on the WMI emerged in a group of 60 French children with a diagnosis of dyslexia, though their impairments on the
PSI did not reach significance, probably due to a statistical power problem (De Clercq-Quaegebeur et al., 2010). Judging from
the present evidence, the GAI would seem to be more useful than the FSIQ as an index of intellectual abilities when
diagnosing SLD with the aid of the WISC-IV. In the case of children with ID, on the other hand, it seems appropriate to rely on
the more powerful measure represented by the FSIQ, since similar scores are observed in the four factor indexes (Koriakin
et al., 2013).

These results provide further insight on the cognitive mechanisms of human intelligence. An abundant body of research
has shown that processing speed (Coyle, 2013; Jensen, 1998) and WM (Cornoldi, Orsini, Cianci, Giofre, & Pezzuti, 2013;
Demetriou et al., 2013; Giofre, Mammarella, & Cornoldi, 2013) are involved in intellectual functioning. The present evidence
confirms that this relationship may differ, however, in particular groups - as already suggested in the case of children with
ADHD, who may struggle with WM tasks despite a high level of intelligence (Cornoldi, Giofre, Calgaro, & Stupiggia, 2013).

Clearly delineating the typical intellectual differences between children with SLD and cases of ID also provides a clinical
input useful for diagnosing children with a sub-average FSIQ. We found that children diagnosed with SLD despite an IQ
below 85 had a relatively high GAI, while their FSIQ was reduced by their low CPI. It may be that their diagnosis was based on
intuitive considerations concerning this particular intellectual profile, though clinicians presumably also consider the
absence of serious adaptive problems when excluding a diagnosis of intellectual disability or a borderline profile. This is an
aspect that was beyond the scope of the present study (due to the difficulties of obtaining comparable standardized indexes
of adaptive skills), but should be considered in future research. The importance of bearing the WISC profile in mind when
making diagnostic decisions concerning children with a FSIQ between 71 and 84 also emerges when we consider the few
cases that, based on the SE of the measurement (roughly five IQ points), might be diagnosed as ID despite a FSIQ above 70
(American Psychiatric Association, 2013). The sample considered in the present study also included a small subsample of
cases in the ID group whose FSIQ, based on the WISC-IV, was >70 (from 70 to 75), making them ID-borderline cases (n=11;
M,ge=10.55 [SD = 1.29]; females = 6): the mean profile for the four indexes in this group was flat, with means in the range of
76.5-81.5, while the means in the additional indexes were 75.2 and 75.0 for the GAI and CPI, respectively.
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Within the group of SLD with a borderline cognitive profile, it seems that children with a substantial discrepancy between
their GAI and CPI scores should first be considered for a diagnosis of SLD, whereas children with a FSIQ slightly above 70 and
no discrepancies between these indexes should first be considered for a diagnosis of borderline intellectual functioning or
“ID” (Bremner et al., 2011). On the other hand, the fact that many SLD children did not have a discrepancy between their
scores on the GAI and CPI shows that this discrepancy is not a necessary condition for SLD, though it may represent a crucial
diagnostic element when considering borderline cases.

Any diagnostic decision should be made bearing other information in mind, however, and particularly the child’s
adaptation (Lanfranchi, 2013) and clinical history. Based on more information, standardized adaptation measures and larger
samples, future research should provide more evidence on these issues for example focusing on the differences between
children with SLD who presented or not a discrepancy between the GAI and the CPI in the WISC-IV.

It has been demonstrated that many predictors should be considered for an accurate diagnosis of SLD (Pennington et al.,
2012). There is also an abundance of evidence indicating that a deficit in the basic cognitive processes can predict response to
intervention (Al Otaiba & Fuchs, 2002; Frijters et al., 2011). It has to be said, however, that assessing a large set of indicators to
measure basic cognitive processes in SLD can be very expensive and time-consuming (Compton, Fuchs, Fuchs, Lambert, &
Hamlett, 2012), so it may be necessary to be selective. Among the various predictors, processing speed and WM seem
particularly important (Johnson, Humphrey, Mellar, Woods, & Swanson, 2010), and that is why we believe that a discrepancy
between GAI and CPI scores may offer crucial information on the basic cognitive processes of SLD. These scores are easy to
obtain because the WISC-IV is often used in the diagnostic workup in children with SLD. Future research is needed to
understand whether a large discrepancy between the GAI and CPI can predict response to intervention.

In conclusion, a discrepancy between GAI and CPI scores distinguishes cases of SLD (in children with a normal or
borderline IQ) from children with ID. In the sample described here, this discrepancy is high in children with both SLD-typical
and SLD-borderline, but not in children with ID. Since the GAl is a good index of general intelligence, it should be used with
SLD children not only to confirm their diagnosis, but also to identify their potential general abilities, which might be
underestimated on the basis of their FSIQ. Finally, a discrepancy between the GAI and the CPI may provide very important
information on the cognitive profile of children with a diagnosis of SLD and should also be considered when planning
intervention for these children.

References

Al Otaiba, S., & Fuchs, D. (2002). Characteristics of children who are unresponsive to early literacy intervention: A review of the literature. Remedial and Special
Education, 23(5), 300-316. http://dx.doi.org/10.1177/07419325020230050501

Alloway, T. P. (2010). Working memory and executive function profiles of individuals with borderline intellectual functioning. Journal of Intellectual Disability
Research, 54(5), 448-456. http://dx.doi.org/10.1111/j.1365-2788.2010.01281.x

American Psychiatric Association (2000). Diagnostic and statistical manual of mental disorders (text revision, 4th ed.). Washington, DC: American Psychiatric
Association.

American Psychiatric Association (2013). Diagnostic and statistical manual of mental disorders (5th ed.). Arlington, VA: American Psychiatric Publishing.

Bremner, D., McTaggart, B., Saklofske, D. H., & Janzen, T. (2011). WISC-IV GAI and CPI in psychoeducational assessment. Canadian Journal of School Psychology,
26(3), 209-219. http://dx.doi.org/10.1177/0829573511419090

Calhoun, S. L., & Mayes, S. D. (2005). Processing speed in children with clinical disorders. Psychology in the Schools, 42(4), 333-343. http://dx.doi.org/10.1002/
pits.20067

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ: Lawrence Erlbaum Associates.

Compton, D. L., Fuchs, L. S., Fuchs, D., Lambert, W., & Hamlett, C. (2012). The cognitive and academic profiles of reading and mathematics learning disabilities.
Journal of Learning Disabilities, 45(1), 79-95. http://dx.doi.org/10.1177/0022219410393012

Cornoldi, C., & Giofré, D. (2014). The crucial role of working memory in intellectual functioning. European Psychologist. http://dx.doi.org/10.1027/1016-9040/
a000183

Cornoldi, C., Giofré, D., Calgaro, G., & Stupiggia, C. (2013). Attentional WM is not necessarily specifically related with fluid intelligence: The case of smart children
with ADHD symptoms. Psychological Research, 77(4), 508-515. http://dx.doi.org/10.1007/s00426-012-0446-8

Cornoldi, C., Orsini, A., Cianci, L., Giofre, D., & Pezzuti, L. (2013). Intelligence and working memory control: Evidence from the WISC-IV administration to Italian
children. Learning and Individual Differences, 26, 9-14. http://dx.doi.org/10.1016/j.1indif.2013.04.005

Coyle, T. R. (2013). Effects of processing speed on intelligence may be underestimated: Comment on Demetriou et al. (2013). Intelligence, 41(5), 732-734. http://
dx.doi.org/10.1016/j.intell.2013.06.003

De Clercq-Quaegebeur, M., Casalis, S., Lemaitre, M.-P., Bourgois, B., Getto, M., & Vallée, L. (2010). Neuropsychological profile on the WISC-IV of French children
with dyslexia. Journal of Learning Disabilities, 43(6), 563-574. http://dx.doi.org/10.1177/0022219410375000

Demetriou, A., Spanoudis, G., Shayer, M., Mouyi, A., Kazi, S., & Platsidou, M. (2013). Cycles in speed-working memory-G relations: Towards a developmental-
differential theory of the mind. Intelligence, 41(1), 34-50. http://dx.doi.org/10.1016/j.intell.2012.10.010

Evers, A., Muiliz, ]., Bartram, D., Boben, D., Egeland, J., Fernandez-Hermida, . R., et al. (2012). Testing practices in the 21st century. European Psychologist, 17(4),
300-319. http://dx.doi.org/10.1027/1016-9040/a000102

Ferrer, E., Shaywitz, B. A., Holahan, J. M., Marchione, K., & Shaywitz, S. E. (2010). Uncoupling of reading and 1Q over time: Empirical evidence for a definition of
dyslexia. Psychological Science, 21(1), 93-101. http://dx.doi.org/10.1177/0956797609354084

Fiorello, C. A., Hale, ]. B., Holdnack, J. A., Kavanagh, J. A, Terrell, J., & Long, L. (2007). Interpreting intelligence test results for children with disabilities: Is global
intelligence relevant? Applied Neuropsychology, 14(1), 2-12. http://dx.doi.org/10.1080/09084280701280338

Flanagan, D. P., & Kaufman, S. (2004). Essentials of assessment with WISC-IV. New York, NY: Wiley.

Frijters, . C., Lovett, M. W., Steinbach, K. A., Wolf, M., Sevcik, R. A., & Morris, R. D. (2011). Neurocognitive predictors of reading outcomes for children with reading
disabilities. Journal of Learning Disabilities, 44(2), 150-166. http://dx.doi.org/10.1177/0022219410391185

Giofré, D., Mammarella, I. C., & Cornoldi, C. (2013). The structure of working memory and how it relates to intelligence in children. Intelligence, 41(5), 396-406.
http://dx.doi.org/10.1016/j.intell.2013.06.006

Hale, ]. B., Fiorello, C., Kavanagh, a. ., Holdnack, a. J., & Aloe, a. A. M. (2007). Is the demise of IQ interpretation justified? A response to special issue authors. Applied
Neuropsychology, 14(1), 37-51. http://dx.doi.org/10.1080/09084280701280445

[stituto superiore di sanita (2011). Consensus Conference on Learning Disabilities. Retrieved from http://www.snlg-iss.it/cms/files/Cc_Disturbi_Apprendimento_
sito.pdf

Jensen, A. R. (1998). The g factor: The science of mental ability. Westport, CT: Praeger.


http://dx.doi.org/10.1177/07419325020230050501
http://dx.doi.org/10.1111/j.1365-2788.2010.01281.x
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0015
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0015
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0020
http://dx.doi.org/10.1177/0829573511419090
http://dx.doi.org/10.1002/pits.20067
http://dx.doi.org/10.1002/pits.20067
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0035
http://dx.doi.org/10.1177/0022219410393012
http://dx.doi.org/10.1027/1016-9040/a000183
http://dx.doi.org/10.1027/1016-9040/a000183
http://dx.doi.org/10.1007/s00426-012-0446-8
http://dx.doi.org/10.1016/j.lindif.2013.04.005
http://dx.doi.org/10.1016/j.intell.2013.06.003
http://dx.doi.org/10.1016/j.intell.2013.06.003
http://dx.doi.org/10.1177/0022219410375000
http://dx.doi.org/10.1016/j.intell.2012.10.010
http://dx.doi.org/10.1027/1016-9040/a000102
http://dx.doi.org/10.1177/0956797609354084
http://dx.doi.org/10.1080/09084280701280338
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0090
http://dx.doi.org/10.1177/0022219410391185
http://dx.doi.org/10.1016/j.intell.2013.06.006
http://dx.doi.org/10.1080/09084280701280445
http://www.snlg-iss.it/cms/files/Cc_Disturbi_Apprendimento_sito.pdf
http://www.snlg-iss.it/cms/files/Cc_Disturbi_Apprendimento_sito.pdf
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0115

2230 C. Cornoldi et al. / Research in Developmental Disabilities 35 (2014) 2224-2230

Johnson, E. S., Humphrey, M., Mellar, D. F., Woods, K., & Swanson, H. L. (2010). Cognitive processing deficits and students with specific learning disabilities: A
selective meta-analysis of the literature. Learning Disability Quarterly, 33(1), 3-18. http://dx.doi.org/10.1177/073194871003300101

Karande, S., Kanchan, S., & Kulkarni, M. (2008). Clinical and psychoeducational profile of children with borderline intellectual functioning. Indian Journal of
Pediatrics, 75(8), 795-800. http://dx.doi.org/10.1007/s12098-008-0101-y

Koriakin, T. A., McCurdy, M. D., Papazoglou, A., Pritchard, A. E., Zabel, T. A., Mahone, E. M., et al. (2013). Classification of intellectual disability using the Wechsler
Intelligence Scale for children: Full scale IQ or general abilities index? Developmental Medicine and Child Neurology, 55(9), 840-845. http://dx.doi.org/10.1111/
dmcn.12201

Lanfranchi, S. (2013). Is the WISC-IV General Ability Index a useful tool for identifying intellectual disability? Developmental Medicine and Child Neurology, 55(9),
782-783. http://dx.doi.org/10.1111/dmcn.12210

Orsini, A., Pezzuti, L., & Picone, L. (2012). WISC-1V: Contributo alla Taratura Italiana. [WISC-1V Italian Edition]. Florence, Italy: Giunti OS.

Pennington, B. F., Santerre-Lemmon, L., Rosenberg, J., MacDonald, B., Boada, R., Friend, A,, et al. (2012). Individual prediction of dyslexia by single versus multiple
deficit models. Journal of Abnormal Psychology, 121(1), 212-224. http://dx.doi.org/10.1037/a0025823

Prifitera, A., Saklofske, D. H., & Weiss, L. G. (2008). WISC-IV Clinical assessment and intervention (2nd ed.). Amsterdam: Elsevier.

Proctor, B. (2012). Relationships between Cattell-Horn-Carroll (CHC) cognitive abilities and math achievement within a sample of college students with learning
disabilities. Journal of Learning Disabilities, 45(3), 278-287. http://dx.doi.org/10.1177/0022219410392049

Saklofske, D. H., Coalson, D. L., Raiford, S. E., & Weiss, L. G. (2010). Cognitive Proficiency Index for the Canadian edition of the Wechsler Intelligence Scale for
children-fourth edition. Canadian Journal of School Psychology, 25(3), 277-286. http://dx.doi.org/10.1177/0829573510380539

Siegel, L. S. (1988). Evidence that IQ scores are irrelevant to the definition and analysis of reading disability. Canadian Journal of Psychology, 42(2), 201-215.

Swanson, H. L. (1993). Working memory in learning disability subgroups. Journal of Experimental Child Psychology, 56(1), 87-114. http://dx.doi.org/10.1006/
jecp.1993.1027

Swanson, H. L., & Ashbaker, M. H. (2000). Working memory, short-term memory, speech rate, word recognition and reading comprehension in learning disabled
readers: Does the executive system have a role? Intelligence, 28(1), 1-30. http://dx.doi.org/10.1016/S0160-2896(99)00025-2

Tanaka, H., Black, J. M., Hulme, C., Stanley, L. M., Kesler, S. R., Whitfield-Gabrieli, S., et al. (2011). The brain basis of the phonological deficit in dyslexia is
independent of 1Q. Psychological Science, 22(11), 1442-1451. http://dx.doi.org/10.1177/0956797611419521

Tannock, R. (2013). Rethinking ADHD and LD in DSM-5: Proposed changes in diagnostic criteria. Journal of Learning Disabilities, 46(1), 5-25. http://dx.doi.org/
10.1177/0022219412464341

Watkins, M. W., Glutting, ]. J., & Lei, P.-W. (2007). Validity of the Full-Scale IQ when there is significant variability among WISC-IIl and WISC-IV factor scores.
Applied Neuropsychology, 14(1), 13-20. http://dx.doi.org/10.1080/09084280701280353

Watkins, M. W., & Smith, L. G. (2013). Long-term stability of the Wechsler Intelligence Scale for children - fourth edition. Psychological Assessment, 25(2), 477-483.
http://dx.doi.org/10.1037/a0031653

Wechsler, D. (2003). WISC-1V technical and interpretive manual. San Antonio, TX: The Psychological Association.

Wechsler, D. (2004). The Wechsler Intelligence Scale for children (4th ed.). London, UK: Pearson Assessment.


http://dx.doi.org/10.1177/073194871003300101
http://dx.doi.org/10.1007/s12098-008-0101-y
http://dx.doi.org/10.1111/dmcn.12201
http://dx.doi.org/10.1111/dmcn.12201
http://dx.doi.org/10.1111/dmcn.12210
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0140
http://dx.doi.org/10.1037/a0025823
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0150
http://dx.doi.org/10.1177/0022219410392049
http://dx.doi.org/10.1177/0829573510380539
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0165
http://dx.doi.org/10.1006/jecp.1993.1027
http://dx.doi.org/10.1006/jecp.1993.1027
http://dx.doi.org/10.1016/S0160-2896(99)00025-2
http://dx.doi.org/10.1177/0956797611419521
http://dx.doi.org/10.1177/0022219412464341
http://dx.doi.org/10.1177/0022219412464341
http://dx.doi.org/10.1080/09084280701280353
http://dx.doi.org/10.1037/a0031653
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0200
http://refhub.elsevier.com/S0891-4222(14)00219-4/sbref0205

	Differences in the intellectual profile of children with intellectual vs. learning disability
	Introduction
	Method
	Participants
	Instrument
	Data analysis plan

	Results
	Differences between the SLD-typical and ID groups
	Differences between the SLD-borderline and ID groups

	Discussion
	References


