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Article

Specific language impairment (SLI), otherwise known as 
language learning impairment or developmental aphasia, is 
a subtype of specific learning disabilities (Individuals with 
Disabilities Education Improvement Act of 2004, 34 CFR 
300.307) that affects approximately 7% of children 
(Tomblin et al., 1997). SLI refers to the condition in which 
children fail to acquire language in an age-appropriate man-
ner, despite the absence of some other primary deficit to 
which the language deficit can be attributed (such as hear-
ing loss, socioemotional disorder, frank neurological dam-
age or dysfunction, or intellectual disability). Because of 
the debate surrounding the etiology and diagnosis of SLI, 
SLI is considered a research label rather than a diagnostic 
category (see American Speech and Hearing Association, 
2012). However, this population remains of great interest to 
researchers and educators, as roughly 50% of children 
observed with SLI in early childhood later develop reading 
disability (Catts, Fey, Tomblin, & Zhang, 2002) and 45% of 
children with attention-deficit/hyperactivity disorder are 
described as having comorbid SLI (Tirosh & Cohen, 1998). 
Consequently, individuals with a history of SLI often strug-
gle throughout compulsory education (Stothard, Snowling, 
Bishop, Chipchase, & Kaplan, 1998), and often attain lower 

levels of education compared to their peers with similar 
socioeconomic backgrounds (Conti-Ramsden, Durkin, 
Simkin, & Knox, 2009).

In investigations of children with SLI, children with typ-
ical development (TD) commonly serve as the comparison, 
with their level of performance on the outcome variable(s) 
of interest serving as the benchmark of expectation. The 
interpretations that can be drawn from experimental out-
comes depend on the matching procedure and the conse-
quent comparison groups; in other words, careful 
consideration needs to be given to the matching protocol 
used in any investigation. For example, studies that match 
children with SLI and TD on chronological age are designed 
to determine if children with SLI perform differently than 
age-based expectations. In contrast, studies that also match 
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the two samples on nonverbal IQ do so to ensure that differ-
ences on outcome variables cannot be attributable to cogni-
tive differences between these two groups of children. 
However, low average nonverbal IQ appears to be part of 
the profile of children with SLI (e.g., Gallinat & Spaulding, 
2014); therefore, matching across diagnostic groups for 
nonverbal IQ could result in samples of children with SLI 
with unrepresentatively high and/or TD children with 
unrepresentatively low nonverbal IQ test scores. The bene-
fit of nonverbal IQ matching may therefore come at a sig-
nificant cost to the generalization of the research findings to 
the respective SLI and TD populations. As a first step in 
determining if there is evidence for this potential concern, 
we compiled empirical data to evaluate the effect of nonver-
bal IQ matching in previous studies on the nonverbal cogni-
tive test performance of the resulting SLI and TD groups.

Concerns With Matching Children 
With SLI and TD for Nonverbal IQ

One concern regarding the practice of matching on nonver-
bal IQ is the heavy burden that is placed on the measure 
used to determine nonverbal IQ. Standard scores derived 
from norm-referenced test performance often serve as the 
measure by which children are matched for nonverbal cog-
nitive ability. While some norm-referenced tests of nonver-
bal cognition do not include subtests (e.g., Test of Nonverbal 
Intelligence–Second Edition; Brown, Sherbenou, & 
Johnsen, 1990b), the majority of nonverbal cognitive tests 
are composed of a set of subtests, each designed to measure 
a discrete parameter of nonverbal cognition (e.g., Kaufman 
Assessment Battery for Children–Second Edition; Kaufman 
& Kaufman, 2004a; Wechsler Preschool and Primary Scale 
of Intelligence–Third Edition; Wechsler, 2002). Therefore, 
a composite standard score on these tests reflect a summa-
tion of different cognitive skills; however, prior research 
has demonstrated that the nonverbal IQ profiles of children 
with SLI are not flat (Swisher & Plante, 1993; Swisher, 
Plante, & Lowell, 1994). Swisher and Plante (1993) inves-
tigated preschool children’s performance on two tests of 
nonverbal intelligence, and found that relationships between 
performance on subtests or groups of subtests were differ-
ent both within the population with SLI and between the 
SLI and TD groups. Likewise, when investigating older 
school-age children, Swisher et al. (1994) found that the 
SLI and TD groups differed in their respective correlations 
between performance on particular item types and overall 
performance, with performance profiles of the SLI group 
were more variable with respect to the TD group. Therefore, 
while the practice of matching for nonverbal IQ may 
increase our confidence that both groups have the same 
cognitive ability, the common practice of matching on com-
posite scores may mask different profiles of strengths and 
weaknesses in nonverbal skills between SLI and TD 

populations (Swisher & Plante, 1993). Therefore, unlike the 
transparency of chronological age as the matching criterion, 
composite IQ scores are opaque as to what behaviors/abili-
ties are actually being equated when children across groups 
are matched on this criterion.

Furthermore, different nonverbal cognitive tests assess 
different aspects of nonverbal cognition. Therefore, when 
we consider the variability in performance across different 
subtests of nonverbal IQ in children with SLI, we should 
expect that children with SLI perform differently depending 
on which nonverbal cognitive test is administered (e.g., 
DeThorne & Watkins, 2006; Miller & Gilbert, 2008; 
Swisher & Plante, 1993). To illustrate, Miller and Gilbert 
(2008) administered the Wechsler Intelligence Scale for 
Children–Third Edition (WISC-III; Wechsler, 1991) and the 
Universal Nonverbal Intelligence Test (UNIT; Bracken & 
McCallum, 1998) to four groups of children, including 
those with SLI and children who were TD. While the chil-
dren with TD obtained correlated scores between the two 
tests, the children with SLI did not. Given the variability of 
the SLI group, 16% of the children meeting the criteria for 
SLI on the WISC-III failed to meet the criteria for SLI on 
the UNIT. Furthermore, 74% of children whose nonverbal 
cognitive skills were too low to be characterized as having 
SLI on the WISC-III met the classification for SLI on the 
UNIT. Therefore, the nonverbal cognitive test administered 
not only resulted in variable scores for children with poor 
language skills, but it influenced the membership of diag-
nostic groups. This finding suggests that a proportion of 
children with SLI matched for nonverbal cognition to TD 
children based on the scores on one test may not meet the 
criteria for inclusion in the SLI group if given another non-
verbal IQ test. Because different research investigators use 
different nonverbal cognitive tests (see Gallinat & 
Spaulding, 2014), this is also an issue when attempting to 
control for between-group differences in nonverbal IQ.

The third concern with the practice of nonverbal IQ 
matching specific to SLI stems from the positive relation-
ship between language and nonverbal cognitive skills. 
Traditionally, the rate of cognitive development has been 
argued to constrain language acquisition as not to exceed 
available nonverbal capacities such as processing speed, 
memory, and attentional control (e.g., Bloom, 1970; Mehler, 
1971; Piaget, 1959). Alternatively, the medium of language 
as a communicative device has prompted theory that lan-
guage acquisition shapes the development of nonverbal 
cognition (e.g., Boroditsky, 2001; Choi, 2006; Semin, 2000; 
see Whorf, 1956, for the linguistic determinism hypothe-
sis). Experimental evidence supports that there exists a tem-
poral relationship between cognitive and linguistic 
development in typical children (e.g., Gopnik & Meltzoff, 
1992; Mervis & Bertrand, 1994; Purcell et al., 2001). For 
example, Gopnik and Meltzoff (1992) found that sorting 
ability is positively associated with vocabulary size in 
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18-month-olds. Similarly, Mervis and Bertrand (1994) 
found that categorization skill is associated with fast-map-
ping ability in 16- to 20-month-olds. Such relationships 
have also been confirmed in children with SLI (e.g., Botting, 
2005; Conti-Ramsden, Botting, Faragher, 2001; Trouton, 
Spinath, & Plomin, 2002; Wetherell, Botting, & Conti-
Ramsden, 2007). For example, Wetherell et al. (2007) found 
that nonverbal IQ scores were predictive of narrative skills 
in adolescents with SLI. Therefore, we might expect that 
children with SLI (who by definition are impaired in lan-
guage) obtain lower scores on norm-referenced tests of 
nonverbal cognition relative to those whose language skills 
are intact. Supporting this, Gallinat and Spaulding (2014) 
conducted a meta-analysis of studies investigating children 
with SLI and their age-matched peers with TD, and found 
that children with SLI scored on average 0.695 standard 
deviations below children with TD on tests of nonverbal 
cognition.

Consequently, by matching children with SLI to children 
with TD by nonverbal IQ test performance, the sample of 
the SLI population chosen for a particular study may repre-
sent higher scorers on average than would be truly represen-
tative of the population. Likewise, the sample selected to 
represent children with TD may be taken from those that 
perform lower on tests of nonverbal cognition with respect 
to the general population. If nonverbal IQ matching results 
in skewed samples, then the findings for both the children 
with SLI and TD children may not accurately represent the 
abilities of their respective populations. In addition to these 
concerns of external validity, there are potential internal 
validity implications as well. Matching for nonverbal IQ is 
done because the investigator assumes a confounding rela-
tionship between nonverbal IQ and the dependent variable(s) 
under investigation. If this practice influences the average 
nonverbal cognitive performance to be uncharacteristically 
high within the SLI sample and low within the TD sample, 
this decreases the likelihood that between-group differences 
would be found on the dependent measures that potentially 
exist as disparities in the general SLI and TD populations. 
Beyond this risk of making a Type II error, an attenuated 
effect size is a potential consequence of this practice.

In summary, in an effort to identify the strengths and 
weaknesses of children with SLI, investigators often employ 
matching procedures to control for differences between the 
SLI and TD subjects on factors aside from the experimental 
variables. However, documented differences in nonverbal 
cognition between the two populations raise several issues 
with nonverbal IQ matching protocols that can potentially 
affect experimental outcomes. First, the nonverbal cogni-
tive profiles of children with SLI tend to be dissimilar to TD 
peers even when their resulting composite or average scores 
are similar (e.g., Swisher et al., 1994; Swisher & Plante, 
1993). Second, the practice suggests an implicit confidence 
on the reliability on the instrument used to measure 

nonverbal cognition. This point is particularly concerning 
given prior work has shown that while TD children tend to 
perform similarly across nonverbal cognitive tests, SLI 
children do not (e.g., DeThorne & Watkins, 2006; Miller & 
Gilbert, 2008). Finally, the tendency for children with SLI 
to obtain lower nonverbal IQs than their peers with TD may 
skew an SLI sample to have higher, and TD sample to have 
lower, scores than would be representative of their respec-
tive populations. The purpose of the current study therefore 
was to determine if matching for nonverbal IQ within 
research investigations has an effect on the nonverbal IQ 
scores of the resultant SLI and TD groups. Specifically, we 
predicted two main effects of nonverbal IQ matching on the 
SLI and TD samples. First, we proposed that children with 
SLI reported in studies that employ a nonverbal IQ match-
ing criterion have higher nonverbal IQ scores relative to 
those in studies that do not. This prediction is based on the 
assumption that a nonverbal IQ matching criterion will 
require children with SLI that obtain higher nonverbal IQ 
scores to be matched to children with TD. Conversely, chil-
dren with TD reported in studies that employ a nonverbal 
IQ matching criterion are predicted to have lower nonverbal 
IQ scores relative to those in studies that do not.

Method

Selection of Studies

Four electronic databases (PsycINFO, Scopus, PubMed, 
Dissertation Abstracts International) were searched in June 
2012 using the following search terms: specific language 
impairment, primary language impairment, language 
impairment, language disorder, developmental aphasia, 
developmental dysphasia, language learning impairment. 
The databases were set to yield studies published between 
2000 and May 2012, in English, in peer-reviewed journals 
or as published dissertations, and that included human par-
ticipants. We chose 2000 because, first, we wished to gather 
at least one decade’s worth of articles so as to ensure ade-
quate statistical power. Second, to our knowledge, the prac-
tice of nonverbal IQ matching was not common prior to 
2000. In addition, filters were applied within each database 
to rule out further studies that were not relevant to the cur-
rent research questions, including those that focused on 
non-English-speaking or bilingual participants, subjects 
with degenerative diseases, and participants with speech 
disorders such as stuttering and apraxia of speech. This 
resulted in 2,621 studies. Using EndNOTE software to 
remove duplicate entries reduced the list to 2,042 studies.

The remaining 2,042 titles were organized by publica-
tion date. Each study was examined to determine if it met 
the following additional inclusionary criteria: (a) included 
both SLI and TD child participants, (b) specified that the 
SLI and TD groups were age matched per chronological 
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age, and (c) reported either standard scores or scores that 
could be converted to standard scores (e.g., percentiles) 
from a norm-referenced test of nonverbal IQ for SLI and/or 
TD participants. We note that, to avoid the potential con-
founds of ability (linguistic or nonverbal) influenced by 
multilingualism, difference in language background, or 
diagnostic criteria, samples included in the analysis were of 
monolingual English speaking children only. See Figure 1 
for reasons for exclusion of individual studies. A total of 
203 studies met the inclusionary criteria and were selected 
for the present study, including a total of 4,324 children 
with SLI and 5,306 TD participants. Of these, 33 studies 
which included 66 samples of children (33 samples of 678 
children with TD, and 33 samples of 653 with SLI) stated 
that subjects were also matched on nonverbal IQ; samples 
from these studies served as our “age and nonverbal IQ 
matched” cohort. The remaining 170 studies, including 323 
samples of children (153 samples of 4,628 children with 
TD, and 170 samples of 3,671 with SLI), made no such 
statement and the samples from these studies served as our 
“age-matched” cohort. We note that the discrepancy in 
number of TD and SLI samples is because not all studies 
within the age-matched cohort reported nonverbal IQ infor-
mation on their TD participants. In addition, 42 of these 
studies included two TD controls matched on age and lan-
guage ability. For these, only TD data for the age-matched 
participants were included. See Table 1 for a summary of 
participant ages included in the analyses. For a summary of 
nonverbal IQ tests used in the included studies, see Table 2.

Procedure

The data collected from each study included the number of par-
ticipants per group, the mean nonverbal IQ test score of each 

group, the quantitative metric used to report nonverbal IQ 
scores, and if the participants were age only matched or matched 
for age as well as nonverbal IQ. If all the participants in both 
groups were given more than one nonverbal cognitive test, the 
combined mean of both tests were calculated. If studies were 
longitudinal in nature, a combined weighted mean was used 
based on the number of participants at each time point.

Figure 1. Flowchart of excluded studies.

Table 1. Number of Participants Included in the Analyses by 
Age Range.

NVIQ and CA 
matched CA only

Age TD SLI TD SLI

36–47 months 0 0 60 32
48–59 months 0 0 675 685
60–71 months 98 97 350 319
72–83 months 15 15 790 537
84–95 months 19 19 264 256
96–107 months 92 76 811 577
108–119 months 195 186 395 365
120–131 months 131 128 206 183
132–143 months 0 0 96 90
144–155 months 8 8 44 37
156–167 months 52 51 378 121
168–179 months 0 0 153 88
180–191 months 34 35 140 155
>192 months 26 30 134 128
No report/no 

range reported
8 8 132 98

678 653 4628 3671

Note. CA = chronological age; NVIQ = nonverbal IQ; SLI = specific 
language impairment; TD = typical development. Numbers of studies 
are listed according to cohort (NVIQ and CA matched and CA 
only).
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We performed a cumulative analysis of norm-referenced 
test scores of nonverbal cognition from the studies that 
investigated children with SLI relative to their age-matched 
peers with TD. We categorized the studies into those that 
matched for age-and nonverbal IQ and those that matched 
for age but not nonverbal IQ. Test performances that were 

reported as scaled scores or percentiles were converted to a 
mean of 100 and a standard deviation of 15. We then com-
pared the nonverbal IQ scores within the SLI and TD 
groups, between studies that matched for both age and non-
verbal IQ across groups, and those that only matched across 
groups on age, using methods outlined by Bland and Kerry 
(1998) for conducting a weighted comparison of means.

Reliability

A trained undergraduate student conducted a separate search 
for studies that met the inclusionary criteria in fall 2012 and 
identified one additional study not originally identified for 
inclusion. This study is included in the selection process 
specified above. The undergraduate student also examined 
36 studies and recorded data on the number of participants 
included in the samples, the mean nonverbal IQ test scores of 
the participants with SLI and TD, the metric used for report-
ing nonverbal IQ scores, and if the groups were matched for 
age only or nonverbal IQ and age. In summary, 213 out of 
216 data points were consistent with the data set originally 
compiled by the first author, resulting in a point-to-point reli-
ability of .99. Discrepancies were reviewed, and the outcome 
determined, by the first and last authors.

Analysis and Results

Separate independent t tests were conducted for the SLI and 
TD Groups. The independent variable was matching crite-
rion (nonverbal IQ + age, age only), and the dependent vari-
able was the mean standard score on the nonverbal IQ 
norm-referenced test. Weighted means and weighted stan-
dard deviations (Bland & Kerry, 1998) were calculated for 
each diagnostic group in each match criterion and were 
used for comparison purposes.

We conducted two independent samples t tests to com-
pare nonverbal IQ scores across matching criterion within 
each Group. Confidence intervals were calculated using 
Bonferroni correction for multiple comparisons to control 
for family-wise error rate at .05. This resulted in a signifi-
cant effect of matching criterion for the SLI group. 
Nonverbal IQ scores of the participants with SLI were sig-
nificantly higher in studies which matched for both age and 
nonverbal IQ relative to studies which matched for age but 
not nonverbal IQ, t(201) = 3.23, p = .001, 95% CI = 1.578, 
7.228. The weighted means and weighted standard devia-
tions of the SLI group were 101.43 (6.23) and 97.40 (6.62) 
for the nonverbal IQ + age-match studies and the age-
match-only studies, respectively. In the TD group, partici-
pants in studies which matched for both nonverbal IQ + age 
obtained comparable scores on norm-referenced tests of 
nonverbal cognition relative to TD samples in studies that 
matched for age only, t(184) = 1.54, p = .128; 95% CI = 
−1.31, 7.00. The weighted means and standard deviations 

Table 2. IQ Tests Used by Studies Included in the Analyses.

Number of studies

IQ TEST used NVIQ + CA CA only

BAS 1 1
CMMS 1 52
Hiskey–Nebraska DEQ 0 1
KABC 0 18
KABC II 0 11
KBIT 4 6
KBIT II 0 2
Leiter-R 3 5
LIPS 4 6
McCarthy 0 1
RCPM 8 10
Stanford–Binet 0 1
TONI 2 22
TONI II 0 4
TONI III 3 7
UNIT 0 2
WASI 3 9
WISC 0 2
WISC-III 4 7
WISC-R 0 1
WPPSI 0 4
WPPSI III 0 1
Total 33 173a

Note. CA = chronological age; NVIQ = nonverbal IQ. Numbers of 
studies are listed according to cohort (NVIQ and CA matched and CA 
only). Test names in alphabetical order: BAS = British Ability Scales (Elliott, 
Smith, & McCulloch, 1985); CMMS = Columbia Mental Maturity Scale 
(Burgemeister, Blum, & Lorge, 1972); Hiskey–Nebraska DEQ = Nebraska 
Test of Learning Aptitude for Young Deaf Children (Hiskey, 1941); KABC 
= Kaufman Assessment Battery for Children (Kaufman & Kaufman, 1983; 
KABC II: Kaufman & Kaufman, 2004a); KBIT = Kaufman Brief Intelligence 
Test (Kaufman & Kaufman, 1990; KBIT II: Kaufman & Kaufman, 2004b); 
LIPS = Leiter International Performance Scale (Leiter & Porteus, 1936; 
Leiter-R: Roid & Miller, 2011); McCarthy = McCarthy Scales of Children’s 
Abilities (McCarthy, 1972); RCPM = Raven’s Coloured Progressive Matrices 
(Raven, Raven, & Court, 1962); Stanford–Binet = Stanford–Binet 
Intelligence Scale (Thorndike, Hagen, & Sattler, 1986); TONI = Test of 
Nonverbal Intelligence (Brown, Sherbenou, & Johnsen, 1988; TONI-II: 
Brown, Sherbenou, & Johnsen, 1990a; TONI-III: Brown, Sherbenou, & 
Johnsen, 1997); UNIT = Universal Nonverbal Intelligence Test (Bracken 
& McCallum, 1998); WASI = Wechsler Abbreviated Scale of Intelligence 
(Wechsler, 1999); WISC = Wechsler Intelligence Scale for Children 
(Wechsler, 1949; WISC-R: Wechsler, 1974; WISC-III: Wechsler, 1991); 
WPPSI = Wechsler Preschool and Primary Scale of Intelligence (Wechsler, 
1967; WPPSI-III: Wechsler, 2002).
aThree of the studies in the age-matched (CA) cohort used two different 
tests.
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of the TD group were 103.4 (5.25) in nonverbal IQ + age-
match studies relative to 106.24 (10.28) in the age-match-
only studies. See Figure 2 for a summary of this pattern.

Discussion

In our introduction section, we addressed our rationale for 
suspecting that the nonverbal cognitive test scores of chil-
dren who are matched for nonverbal IQ and age will likely 
differ from those children who are matched for age but not 
nonverbal IQ. Our investigation was motivated by the com-
mon practice in SLI research to match participants between 
groups on factors other than age. Such factors may include 
gender, socioeconomic status, maternal education level, 
language ability, and/or nonverbal IQ. This procedure is 
based on the assumption that failing to adequately control 
for potential confounds will introduce noise in the data, 
which in turn will reduce the significance of the measured 
effects and/or invalidate the experimental results. Our find-
ings from the current investigation, however, suggest that 
the matching criterion employed may in itself introduce the 
experimental confound that affects the outcome.

Specifically, our first aim was to determine if children 
with SLI who were matched for age and nonverbal IQ to 
children with TD performed differently on tests of nonver-
bal IQ with respect to children with SLI who were matched 
to TD subjects for age only. We predicted that a nonverbal 
IQ matching protocol would result in a sample of children 
with SLI with a relatively high nonverbal IQ. Our results 
supported this prediction: In studies that used a nonverbal 
IQ and age match procedure, children with SLI scored 4 
points higher on average (range: 2 to 7) on nonverbal cogni-
tive tests relative to those in studies that did not employ this 
matching procedure.

Our second aim was to determine if children with TD 
who were matched for age and nonverbal IQ to children 
with SLI perform differently on tests of nonverbal IQ as 
compared to TD children who were matched to SLI subjects 
for age only. We predicted that a nonverbal IQ matching 
procedure would result in a group of participants with TD 
that obtain a relatively low nonverbal IQ. While the numeri-
cal trend of our data supported these predictions, the effects 
were not significant. According to the 95% confidence 
interval, children with TD scored 3 points lower on average 
(range = −1 to 7) on nonverbal cognitive tests in studies that 
matched them to children with SLI, with respect to those 
who were matched on age only.

Given the current findings, the broader implications 
point to the external validity of studies matching partici-
pants on nonverbal IQ. Specifically, it appears that studies 
that employ nonverbal IQ matching employ an SLI sample 
that subtly overestimates the nonverbal cognitive ability of 
the SLI population. The results based on group comparisons 
with such samples may not accurately reflect the nature of 

the relationships that exist between the two populations. In 
addition to these external validity concerns, this practice 
compromises our ability to draw conceptual insights about 
children with SLI more broadly. Samples that overestimate 
the nonverbal skills of the SLI population may lead experi-
menters to fail to detect a difference on experimental mea-
sures where one exists, or to underestimate the magnitude 
of this difference.

For example, Miller, Kail, Leonard, and Tomblin (2001) 
examined differences in the processing speed of children 
with SLI and TD on a variety of tasks. The SLI and TD sam-
ples were selected based on similarity in performance IQ 
scores on the Wechsler Preschool and Primary Scale of 
Intelligence–Revised (Wechsler, 1989). Several of the sub-
tests (e.g., Block Design, Object Assembly) were timed sub-
tests that took into account both accuracy and processing 
speed in the score determinations. As the authors note, in 
matching subjects based on test scores on an instrument that 
include processing speed amongst its measures, between 
group differences in processing speed, the dependent vari-
able under investigation, would be technically more difficult 
to find. Although the authors still found between group dif-
ferences in processing speed despite controlling for nonver-
bal IQ test scores, they indicate that the magnitude of the 
difference in processing speed between the SLI and TD 
samples was likely smaller than what would be characteris-
tic of differences between these two populations. The authors 
further point to previous data from Kail and Salthouse 
(1994), in which the effect size for the group difference 
observed in processing speed was found to be larger between 
the SLI and TD groups than in their study.

Figure 2. Nonverbal IQ scores by group, by matching 
criterion.
Note. Effect of matching criterion nonverbal IQ standard scores (y-axis): 
chronological age (CA) and nonverbal IQ (NVIQ) matched as compared 
to chronological age only. Error bars denote standard errors of the mean.
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We acknowledge that the practice of controlling for 
between group disparities in nonverbal IQ through match-
ing procedures is an attempt to equate these two groups on 
nonlinguistic ability with the potential to influence the out-
come measure. However, instead of assuming that there is 
an association between nonverbal IQ and the dependent 
variable(s) a priori, a more direct alternative is to first verify 
that that relationship exists. If an association is determined, 
one has the option to statistically control for the variance in 
performance on the dependent variables that is attributable 
to nonverbal IQ. This can be accomplished in several ways. 
One option is to make statistical adjustments using nonver-
bal IQ as a covariate. For example, in a prior study in our 
lab (Spaulding, 2010), differences between children with 
SLI and TD were compared in their ability to resist distrac-
tor interference and their response inhibition. The results 
supported a significant group effect observed on the depen-
dent measures, a significant group difference on scores 
obtained on the nonverbal IQ test, and a positive relation-
ship between nonverbal IQ scores and the dependent vari-
ables under investigation. In our case, we conducted an 
additional analysis of covariance (ANCOVA) with nonver-
bal IQ serving as a covariate for each of the dependent mea-
sures. Such adjustments can be made in regression analyses 
(including those assessing nonparametric data) by adding a 
term for nonverbal IQ in the regression equation. A further 
alternative is to explicitly define the normative relationship 
between nonverbal IQ and the outcome measure(s). This 
would require the recruitment of a large number of partici-
pants with TD, whose performance on the outcome mea-
sures would then be regressed against their nonverbal IQ 
scores. The performance of children with SLI could then be 
assessed relative to this distribution, to investigate and 
quantitatively measure if there is a discrepancy between 
performance expectations given their nonverbal cognitive 
skill and their actual performance on the outcome measure. 
In other words, the standard error in the regression estimate 
of the TD sample could be used to standardize the perfor-
mance of the SLI participants indexed by cognitive ability 
(note: this procedure assumes a linear distribution in perfor-
mance by the TD sample; if this is not the case, nonlinear 
regression approaches would need to be used).

Regardless of the statistical options that are available as 
the alternative to matching procedures, it is further important 
to note that neither one of these approaches may be appropri-
ate to use when investigating children with SLI. In consider-
ing that nonverbal IQ is a characteristic of the disorder 
(Gallinat & Spaulding, 2014), investigating between-group 
differences after controlling for nonverbal IQ may be myopic 
in practice (Dennis et al., 2009). The interaction during 
development of language and cognition is particularly diffi-
cult to disentangle: For example, a longitudinal analysis by 
Botting (2005) suggests that children with SLI fall up to 20 
normative IQ points over the course of development. 

Consequently, Spaulding, Plante, and Vance (2008) found 
that group disparities in the sustained selective attention 
skills of children with SLI and their TD peers disappeared 
when either nonverbal cognition or linguistic skills was inde-
pendently entered into the analysis as a covariate. Therefore, 
controlling for nonverbal cognition to isolate the specific 
contributions of language on the outcome variables of inter-
est may not necessarily achieve the intended isolation of the 
linguistic from the nonlinguistic effects.

Finally, while the implications of this study are primarily 
intended to guide research practice, there may also be impli-
cations for educators working with children who struggle to 
attain age-appropriate levels of language. First, to the care-
ful consumer of literature concerning this population, it is 
important to point to the subtle differences in research prac-
tice (such as the matching criterion employed) that may 
affect the applicability of study findings to each particular 
student in the classroom. From a broader perspective, this 
work joins a growing literature that describes SLI as a pop-
ulation in which linguistic deficits are not domain-specific, 
but likely reflects general deficits in cognitive processes 
(e.g., Gathercole & Baddeley, 1990; Ullman & Pierpont, 
2005) that may be reflected in their nonverbal IQ (Gallinat 
& Spaulding, 2014). As such, school psychologists and edu-
cators may find that children with a learning disability pri-
marily in language may benefit from programs that target 
cognitive processing in addition to language-specific goals.

In conclusion, the consequence of matching children 
with SLI to those with TD appears to be that the resultant 
samples with SLI are not representative of the population 
with SLI. We have argued furthermore that controlling for 
differences in nonverbal cognition across the two groups 
may obscure potential insights into the disorder. Taken 
together, we propose that, in most circumstances, matching 
children with SLI to children with TD on nonverbal IQ is 
ultimately an unproductive research practice.
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