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Differentiating SLI from ADHD using children’s sentence
recall and production of past tense morphology
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Abstract

Measures of sentence recall and past tense marking were used to examine the similarities and
differences between children with Attention Deficit/Hyperactivity Disorder (ADHD), children with
specific language impairment (SLI), and typically developing (TD) children. Both SLI and ADHD
group means for sentence recall tasks were significantly lower than the TD control group
(SLIKADHD<TD). In contrast, limitations in past tense marking were characteristic of the SLI
group (SLIKADHD=TD). Frequent affix omissions or bare stem errors (e.g. the girl colour the picture;
the girl fall in the net) differentiated the SLI group from the other two groups. Over-regularization
errors (e.g. the girl falled into the ner) did not (SLI=ADHD=TD). Clinical implications are discussed.

Keywords: SLI, ADHD, morphology, sentence recall, production, tense marking, differential
diagnosis

Introduction

Children with specific language impairment (SLI) demonstrate significant and long-
standing limitations in the development of their language skills in the presence of normal
levels of hearing acuity, age-appropriate scores on non-verbal tests of intelligence and no
obvious signs of neurological or socioemotional impairment (Johnston, Beitchman,
Escobar, Atkinson, Wilson, Brownlie, Douglas, Taback, Lam and Wang, 1999; Leonard,
1998). SLI affects children across the socioeconomic spectrum and does not appear to be
determined by environmental factors commonly associated with developmental disruptions
in other areas (Tomblin, 1996). Recent epidemiological evidence suggests that children
with SLI represent the largest segment of children with language impairments, estimated at
roughly 7% of the general population (Johnston ez al., 1999; Tomblin, Records,
Buckwalter, Zhang, Smith and O’Brien, 1997). In spite of the high incidence of SLI, a
significant proportion of these children do not receive speech-language services during their
academic careers (Johnston et al., 1999; Zhang and Tomblin, 2000). Ironically, the
educational needs of children with SLI may frequently be overlooked by school personnel
due to the absence of ‘red flags’ in other developmental areas.
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There is reason to believe that this course may be corrected in the near future. Recently,
investigators have directed their efforts toward specifying what inclusionary criteria should
be associated with the diagnosis of SLI (see Tager-Flusberg and Cooper, 1999). A focus on
clinical markers for SLI has the potential for improving screening and identification
procedures (Rice and Wexler, 1996). Better diagnostic procedures should eventually
increase the likelihood that affected children will receive the services they need as well as
enhance efforts toward the identification of the genetic and environmental contributions to
the risk for SLI (Rice, 1996; Tager-Flusberg and Cooper, 1999; Tomblin and Zhang,
1999). Consensus has been converging on three promising pathognomonic indices for SLI.
Measurements that tap into children’s proficiencies with sentence recall, non-word
repetition, and tense marking have all demonstrated high levels of specificity and sensitivity
in differentiating children with SLI from their typically developing peers (Bishop, North
and Donlan, 1996; Bishop et al., 1999; Conti-Ramsden, 2003; Conti-Ramsden, Botting
and Faragher, 2001; Dollaghan and Campbell, 1998; Ellis Weismer, Tomblin, Zhang,
Buckwater, Gaura Chynoweth and Jones, 2000; Oetting and Horohov, 1997; Rice, 2000;
Rice and Wexler, 1996; Rice, Wexler and Cleave, 1995; SLI Consortium, 2002; Tager-
Flusberg and Cooper, 1999; Tomblin, Records and Zhang, 1996). In this study, we
examined the extent to which two of these three nascent clinical markers discriminate
between children with SLI, children with Attention Deficit/Hyperactivity Disorder, and
children with typical language skills. Specifically, we were interested in whether sentence
recall measures and the production of past tense morphology would reveal similarities or
differences between these two clinical populations.

How specific are the linguistic deficits associated with SLI?

Recently, the evaluation of the clinical markers for SLI has been expanded to include
comparisons with other developmental language impairments (Eadie, Fey, Douglas and
Parsons, 2002; Ellis Weismer ez al., 2000; Frazier Norbury, Bishop and Briscoe, 2001; Laws and
Bishop, 2003; Rice, 2003; Rice, Mervis, Klein and Rice, 1999; Rice, Tomblin, Marquis,
Richman, Zhang and Hoffman, under review; Tomblin and Zhang, 1999). These comparisons
between affected groups of children are of considerable theoretical interest because they allow us
to evaluate the extent to which the psycholinguistic profile associated with SLI is unique to SLI,
or if the weaknesses in sentence recall, non-word repetition, and tense marking observed in SLI
index a common discomposure of language that is associated with many kinds of developmental
disruption. This new line of research provides a preliminary and complex picture of similarities
and differences across children with developmental language impairments.

Tomblin and Zhang (1999) compared the language profiles of children with SLI to a
‘general delay’ group of children, defined as children with language impairments and non-
verbal intelligence quotients below 85. Both groups of children were ascertained through a
large longitudinal, epidemiological study involving thousands of kindergarten children
living in Iowa (see Tomblin ez al., 1996 and Tomblin ez al., 1997, for further details).
Group means on individual sub-tests of the Test of Language Development-Primary, 2™
Edition (TOLD-P2) revealed that the linguistic deficits of children in the general delay
group closely paralleled children with SLLI. Mean scores across all of the language sub-tests
were very similar for the two groups, although the general delay group’s performance
tended to be slightly lower. Of particular interest to the topic of this study was the finding
that the TOLD-P2 sentence imitation sub-test means for the two groups were nearly
identical (z scores around —1.25).
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Ellis Weismer ez al. (2000) examined non-word repetition at second grade within the
same group of children but stratified the epidemiological sample into the following
categories based on children’s cognitive profiles: children with typical development (TD);
children with SLI; children with non-specific language impairment (NLI), defined as
children with language impairments and non-verbal intelligence quotients below 85; and
children with low cognition (LLC) who performed below 85 on non-verbal IQ but did not
meet the criteria for language impairment. Results indicated that children in the language
impaired groups (SLI, NLI) performed at similar levels, and received significantly lower
scores than children in either the TD or LLC groups. In contrast, children in the L.C groups
received scores that were similar to the TD group (SLI=NLI<LC=TD).

Rice er al. (in press, also presented in Rice, in press) examined the development of tense
marking in these children from kindergarten to fourth grade. Tense marking was measured
using picture-elicitation tasks targeting the third person singular present tense -s and past
tense morphology (regular past -ed and irregular verbs). The pattern of group differences at
kindergarten was similar to that observed for non-word repetition at second grade by Ellis
Weismer ez al. (2000), with children from the LI groups lagging far behind the TD and LLC
groups. Growth curves representing the maturation of tense marking over 5 years for the
two LI groups were also highly similar with the exception that the NLI group started lower
and took longer to reach mastery levels of performance (90%) on these tasks than the SLI
group did (fourth grade vs. third grade). At first blush, this difference between the two LI
groups appears to be attributable to the lower nonverbal IQ levels of the NLI group.
However, the performance of the LC group demonstrates that some children with low non-
verbal IQs nevertheless perform well on the grammatical tense marker.

The potential disassociation between low nonverbal IQ and indices of language
impairment may be most clearly evident within the psycholinguistic profiles of children
with William Syndrome (WS). Rice ez al. (1999) matched 5-year-old children with SLI,
7-year-old children with WS and 3-year-old children with typical development on the basis
of MLU and compared their productions of tense marking morphemes during
conversational samples. A comparison group of 5-year-old typically developing children
was also included. Statistical analyses found that although the MLU levels were equivalent
for the SLI, WS, and 3-year-old typically developing groups, there were striking differences
in the levels of tense marking observed. Children in the WS group were found to be marking
tense at levels similar to the 5-year-old unaffected group (i.e. >90% correct) whereas children
in the 3-year-old unaffected group and SLI groups were marking tense around 70% and 50%
of the time, respectively. In other words, although the children in the WS group had MLU
values that were similar to unaffected children 4 years younger, their performance on the
grammatical tense marker was at near adult-like levels. A comparison between SLI and WS on
measures of sentence recall or non-word repetition is unfortunately not available. However,
sentence recall and non-word repetition may also represent areas of relative strength for
children with WS (Robinson, Mervis and Robinson, 2003).

Eadie ez al. (2002) matched children with SLI, children with Down syndrome (DS), and
children with typical language development on the basis of MLU and compared their
performances on sentence recall and production of tense marking during conversational
samples. Results indicated that children in the typically developing group performed
significantly better than the SLI and DS groups on both measures (SLI=DS<LM).
Although not statistically significant, the DS group median on regular past tense was
considerably lower than the SLI group median (38% vs. 76%). Within group variation on
the production of regular past tense was large in both clinical groups (0-100% and
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33-100%). Laws and Bishop (2003) matched 19 adolescents with DS to 17 5-year-old
children with SLI on the basis of non-verbal mental age. Another comparison group of
5-year-old mental age matches was composed of typically developing children. Children’s
performances on various language tasks were compared including sentence recall, non-
word repetition, and past tensemarking recall. Results were similar to those reported by
Eadie et al. (2002) in that children in both the DS and SLI groups displayed similar
profiles of weaknesses relative to mental age expectations. Similar levels of difficulty were
also observed between the two clinical groups on correct productions of regular past
tense, sentence recall and non-word repetition (SLI=DS<MA). Laws and Bishop (2003)
found that children in the SLI group, however, produced significantly more
irregular verb stem errors (e.g. Yesterday, he ride a bike) than the other two groups
(SLI>DS=MA).

Children with sensorineural hearing impairments (SNH) provide another important
contrast to children with SLI. Current theoretical accounts on the nature of SLI differ
greatly on the amount of emphasis that is placed on children’s perceptual/information
processing skills (e.g. Chiat, 2000; Leonard, 1998; Rice, 2000; Tallal, 2000; van der Lely,
2003). Thus, a comparison between children with SLI and children with known limitations
in auditory perception/information processing allows for a test of competing hypotheses.
Frazier-Norbury er al. (2001) compared sentence recall, non-word repetition, and tense
marking in children with SLI to children with mild-moderate sensorineural hearing
impairments (SNH). Tense marking in this study was examined through children’s
productions of regular and irregular past tense verbs during an elicitation task. Performance
by children in the clinical groups was also compared relative to expectations based on age-
matched and language-matched control groups. Results indicated that both the SLI
and SNH groups performed significantly poorer than the age-matched controls on the
sentence recall measure. Furthermore, children in the SLI group performed significantly
worse than the language-matched group, whereas the SNH group’s level of performance
was similar to the language-matched group. Observed group differences on the non-word
repetition measure produced a similar pattern (SLISKSNL=LM<AM). In contrast,
elicited productions of tense marking morphemes appeared to be primarily
compromised in the SLI group (SLI<KSNL=LM=AM). This was particularly true for
regular and irregular past tense marking, where the SLI group marked tense, on average,
around 50% of the time, compared to the other groups which marked past tense 80-90%
of the time. The authors suggested caution, however, with interpreting their results as an
indication that degraded auditory input does not affect learning of tense marking
because some children in the SNH group (22%) experienced difficulty marking
tense.

In sum, deficits on all three of the working pathognomonic indices of SLI have been
observed in other clinical populations. Comparisons of different groups of children with
language impairments have also revealed that although deficits in sentence recall and non-
word repetition often co-occur with tense marking deficits they can also exist
independently, suggesting that these indices tap into different linguistic domains (see
Rice, 2003, for further discussion). Additionally, evaluations of children with cognitive
limitations have revealed that low non-verbal IQ is neither necessary nor sufficient for
deficits in these areas. Important gaps remain but continued comparisons of the
psycholinguistic profiles of populations known to be at risk for language impairments
promise to sharpen our understanding of the nature and scope of developmental language
impairments.
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Language impairments in children with ADHD

A population that speech clinicians are frequently called upon to evaluate and document
the presence of comorbid language impairments is children with Attention Deficit/
Hyperactivity Disorder (ADHD) (American Speech-Language-Hearing Association, 1997,
spring). ADHD is the most common psychiatric disorder diagnosed in childhood, affecting
3-5% of the school-age population (NIH Consensus Development Panel, 2000; Scahill
and Schwab Stone, 2000; Szatmari, Offord and Boyle, 1989). The diagnosis of ADHD is
based on the presence of a persistent pattern of developmentally inappropriate levels of
impulsivity, inattention and hyperactivity that cause functional impairments in multiple
settings (American Psychiatric Association, 1994). Although children with ADHD
represent a highly heterogeneous group, a significant proportion presents with additional
language, learning, and reading limitations (Barkley, 1997; NIH Consensus Development
Panel, 2000). For example, children with ADHD have been shown to be at elevated risk for
several markers of language impairment including delayed onset of first words and word
combinations, poor performance on standardized language tests and pragmatic difficulties
(Barkley, 1997; Cohen, Davine and Meloche-Kelly 1989; Cohen et al. 1993; Cohen,
Menna, Vallance, Barwick, Im and Horodezky, 1998; Cohen, Vallance, Barwick, Im,
Menna, Horodezky and Isaacson, 2000; Kim and Kaiser, 2000; Love and Thompson,
1988; Purvis and Tannock, 1997; Tirosh and Cohen, 1997). Epidemiological studies
suggest that significant levels of language impairment can be expected to co-occur in 35—
50% of children who present with ADHD symptoms and rates as high as 90% have been
observed in studies using clinically referred samples (see Tannock and Schachar, 1996, for
a review).

There are several hypotheses regarding the relationship between language impairments
and attention disorders, including the possibility that deficits in one area may be causing or
fostering deficits in the other (e.g. Beitchman, Brownlie and Wilson, 1996; Love and
Thompson, 1988; Tannock and Schachar, 1996). Alternatively, both language impair-
ments and attention deficits may be caused by a third underlying neurodevelopmental
deficit (e.g. Beitchman, Nair, Clegg, Ferguson and Patel, 1986; Goodyer, 2000; Melamed
and Wozniak, 1999; Tallal, Dukette and Curtiss, 1989). However, an important
consideration for the evaluation of different accounts is the extent to which the linguistic
deficits observed in some children with ADHD are in fact similar to those associated with
other developmental language impairments. Do children with ADHD demonstrate
difficulties in sentence recall, non-word repetition, or tense marking?

Although the literature on children with ADHD is substantial and the increased risk for
language, learning, and reading difficulties is well-documented, very little information
exists on the performance of these children on the three clinical markers of language
impairment. Most of the information regarding the language skills of children with ADHD
has been based on verbal IQ scores and other omnibus language achievement tests.
Collectively, these investigations suggest that working memory deficits can be expected in
many children with ADHD, including poor performance on sentence recall measures
(Barkley, 1997; Cohen er al., 1989, 1993, 1998, 2000; Kim and Kaiser, 2000; Love and
Thompson, 1988; Purvis and Tannock, 1997; Tannock and Schachar, 1996; Tirosh and
Cohen, 1997). For example, Cohen er al. (2000) compared children with ADHD to
children with ADHD and language impairment (ADHD+LI) using the Clinical Evaluation
of Language Fundamentals-Revised test battery and found that both groups performed
below-average on the recalling sentences sub-test and were significantly lower than a
control group of children receiving psychiatric services. These authors suggested that
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‘working memory may be the zone of overlap in children with ADHD and learning
disabilities (including both language and non-language based learning disabilities)’ (Cohen
et al., 2000, p. 358). Information on the other two markers in children with ADHD is not
available. The author is unaware of any previous reports examining production of tense
marking morphology or non-word repetition in children with ADHD (e.g. an article search
through PsycInfo conducted on 19 September 2003 yielded 5118 references for the
keyword ADHD and yet no appropriate references for ADHD and any of the following
keywords: non-word repetition, phonological working memory, past tense, grammatical tense,
grammatical morphology, morphosyntax).

Questions directing the current study

The psycholinguistic profiles of children with ADHD warrant further investigation. Two
specific questions directed the current study:

1. Do children with ADHD show deficits in sentence recall and the production of past
tense morphology?

2. Are the differences between children with SLI and ADHD on these measures more a
matter of degree or do qualitatively different profiles emerge?

Method
Participants

Participant characteristics are displayed in Table I. All of the participants were
monolingual speakers of English and demonstrated normal levels of hearing acuity, non-
verbal achievement, and speech production skills. Three groups of children (age range 5;0
to 8;2 yrs;mos) were matched within 6 months for chronological age: ten children
diagnosed with SLI, ten children diagnosed with ADHD and 13 children with typical
development. Significant group differences were not observed on the matching variable,
mother’s education level or children’s non-verbal IQ scores [age in months: F (2, 30)=
1.981, p=0.156; mother’s education: F (2, 30)=0.244, p=0.786; non-verbal IQ: F (2, 30)=
2.842, p=0.075]. The conversational profiles of these participants were provided in an
earlier report (see Redmond, 2004).

Each participant completed the following assessment protocol: (a) a parental
questionnaire, documenting the participant’s developmental, academic, and family
histories and current status of service receipt; (b) a hearing screening at 25 dB at 1000,
2000 and 4000 Hz, establishing normal hearing acuity; (c) the Columbia Mental Maturity

Table I. Participant characteristics: group means and (standard deviations)

Age ? Maternal education ° Non-verbal © Behavioural ¢ Language ©
SLI 79 (11) 3.0 (0.67) 104 (11) 62 (11) 74 (11)
ADHD 83 (10) 2.9 (1.4) 99 (8) 71 (8) 95 (13)
TD 79 (9) 3.2 (1.2) 107 (6) 53 (6) 111 (9)

aAge: in months. °Maternal Education: scale of 1=some high school and 5=some graduate school. “Nonverbal:
Columbia Mental Maturity Scale, age deviation score (M=100, SD=15). 9Behavioural: Child Behavior Checklist,
attention problems scale T score (M=50, clinical cut-off=67). ‘Language: Test of Language Development
Primary-3" Ed., spoken language quotient (M=100, SD=15).
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Scale (CMMS;Burgemesiter, Blum and Lorge, 1972), establishing normal levels of non-
verbal achievement (i.e. an age deviation score 85 or higher); (d) a phonological screening,
verifying consistent use of word final -s, -z, -t and -d (9/10 items correct); (e) the Test of
Language Development Primary-3" Edition (TOLDP-3; Newcomer and Hammill, 1997),
documenting the participant’s general language levels; and (f) the Child Behavior Checklist
(CBCL; Achenbach, 1991), documenting the participant’s behavioural status.

Potential SLI participants were recruited from the University of Utah Speech, Language,
and Hearing Clinic and from the caseloads of certified speech language pathologists in
neighbouring school districts. To be included in the SLI group (seven boys, three girls; ten
Caucasian), children needed to demonstrate the following characteristics: (a) a diagnosis of
language impairment by a certified speech language pathologist and receipt of services at
the time of the study; (b) a performance below 1.0 SD on at least two of the six core sub-
tests from the test of TOLD-P 3; and (c) no concomitant diagnosis of autism, PDD, or
ADHD.

Potential ADHD participants were recruited through referrals from paediatricians,
psychiatrists and clinical psychologists practicing in Salt Lake City and surrounding
communities. To be included in the ADHD group (nine boys, one girl; nine Caucasian,
one Hispanic), children needed to demonstration the following characteristics: (a) a
diagnosis of ADHD by a licensed psychiatrist or clinical psychologist and receipt of services
at the time of the study; (b) a behavioural rating greater than 1.0 SD above the mean on the
Attention Problems sub-scale of the CBCL (Achenbach, 1991); (c) no concomitant
diagnosis of autism, PDD, language impairment, phonological disorder or learning/reading
disability. All of the children in the ADHD group had been diagnosed as having the
‘combined type’ ADHD (i.e. they had met criteria for both ‘inattention’ and ‘hyperactivity-
impulsivity’). All of the children with ADHD were receiving stimulant medication for the
management of their symptoms at the time of the study and all data were collected from
these children under medication (within 4 hours of their last dose). The decision to assess
children on medication was motivated by the guidelines for best practice provided by the
American Speech-Language-Hearing Association, (ASHA, 1997, spring), and was
considered to be consistent with the principles of reasonable accommodation.

Potential TD participants were recruited through after-school and day-care programmes
in the same communities as the children in the other two groups. Children included in the
TD group (nine boys, four girls, 12 Caucasian, one Hispanic) presented with unremarkable
developmental and educational histories (as indicated by parental report), were not
receiving any special or remedial services at the time of the study, and scored within normal
limits (=1.0 SD) on each of the standardized measures of verbal, non-verbal and
behavioural performance used in this study.

Procedures

In addition to the assessment protocol, participants in the study completed experimental
tasks measuring their sentence recall and production of past tense morphology. Children’s
responses were recorded online by an examiner as well as audiotape recorded using Sony
TC-D5 PRO II tape recorders with tiepin ECM-T140 external microphones.

Two measures of sentence recall performance were collected. The sentence imitation
subtest of the TOLD-P3 (Newcomer and Hammill, 1997) provides a norm referenced
measure of children’s ability to repeat sentences of increasing length and grammatical
complexity. Like most standardized measures of sentence recall, children’s responses are
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recorded as either ‘correct’ or ‘incorrect’ and a ceiling procedure is used to discontinue item
administration. In order to insure an equal number of items across groups and to examine
more closely the errors children produced, an experimental sentence recall probe was
developed consisting of 16 sentences (Appendix A). These stimuli sentences were each
composed of ten words (representing ten to 14 syllables) and contained an equal number of
active and passive sentences. This particular stimuli length and these specific sentence
types were chosen to insure that children in the typically developing group would produce
enough errors during the task to permit group comparisons.

Children’s production of past tense morphology was measured using the past tense
elicitation procedure developed by Rice and her colleagues (Rice, Wexler and Cleave,
1995; Rice, Wexler and Hershberger, 1998). With minor stimuli differences, the protocol
used in this study was similar to the one available in the Test of Early Grammatical
Impairment (TEGI; Rice and Wexler, 2001). Briefly, a picture depicting a person engaged
in an ongoing action followed by a second picture showing the action completed was
presented to each participant. The examiner then instructed the participant to tell them
what the person in the pictures did. Complete sentences containing eleven different regular
verbs and eight irregular verbs were elicited (see Rice ez al., 1995, for further details).

Reliability

Responses from six children (two selected randomly from each group) were used to
measure inter-rater reliability on the experimental probes. An undergraduate student in the
Department of Communication Sciences and Disorders served as an independent judge
and compared her responses to those recorded online by the examiner. Inter-rater
agreement was calculated for the probes using the total number of agreements divided by
the total number of agreements+disagreements and yielded a value of 95% for the sentence
recall probe and 98% for the past tense elicitation probe.

Results

Table II displays the group means and standard deviations associated with each of the
dependent measures. Group differences were explored through parametric analyses.
Omnibus one-way between subjects ANOVAs were used to verify the presence of
significant group differences.! In those instances were homogeneity of variance could be
assumed, follow-up Dunn-Sidak analyses identified pair-wise comparisons that reached the
0.05 level of significance. In those instances where Levene’s Test for Homogeneity of
Variances was significant, follow-up Dunnet’s C analyses identified pair-wise comparisons
that reached the 0.05 level of significance. Box-plots were used to examine further the
degree of overlap between groups on the dependent variables, which are presented in
figures 1-6.

Deficits in sentence recall have been previously reported in study samples of children
with SLI as well as in samples of children with ADHD. Group means and standard
deviations for the three measures of sentence recall were as follows: standard scores on the
TOLD-P3 sentence imitation subtest, SLI M=4.3, SD=1.57; ADHD M=8.0, SD=4.06;
TD M=11.08, SD=1.89, total number correct on the recall probe, SLLI M=0.70,

! Since the obtained alpha level for the group matching measure (chronological age) was relatively low (p=0.156), an alternative
strategy for the data analyses reported here would be to treat chronological age as a covariate. This strategy was carried out in a
series of ANCOVAs which yielded identical outcomes. We conclude that variance in chronological age did not influence the results
and report the ANOVA outcomes only.
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Table II. Sentence recall and past tense marking: group means and (standard deviations)

SLI ADHD ™D

Sentence Recall
1. TOLD-P 3 Sentence Imitation standard score 4.3 (1.57) 8.0 (4.06) 11.08 (1.89)
2. Recall Probe: Total number correct 0.70 (0.82) 5.20 (3.12) 7.60 (2.44)
3. Recall Probe: Total number of errors 67.50 (21.67) 32.0 (22.78) 19.92 (15.53)
Past Tense Marking
1. Regular verbs marked for tense 0.55 (0.48) 0.97 (0.04) 0.97 (0.04)
2. Irregular verbs marked for tense 0.60 (0.35) 0.97 (0.06) 0.98 (0.05)
3. Irregular verbs over-regularized 0.32 (0.34) 0.25 (0.21) 0.35 (0.27)
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Figure 1. Box-plots for TOLDP-3 sentence imitation standard scores, displaying group medians, first and third
quartiles, 10" and 90™ percentiles, outliers (0) and extreme scores (*).

SD=0.82, ADHD M=5.20, SD=3.12, TD M=7.60, SD=2.44, and total number of
errors produced during the recall probe, SLI M=67.50, SD=21.67, ADHD M=32.00,
SD=22.78, TD M=19.92, SD=15.53. On all three measures of sentence recall, group
differences were significant and observed effect sizes were large [TOLD-P3 standard scores:
F(2,30)=18.287, p<<0.0001 (* 0.549); total correct on the recall probe: F (2, 30)=24.828,
$<<0.0001 (172 0.623); total errors on the recall probe: F (2, 30) 16.941, »<<0.0001
(7* 0.530)]. Homogeneity of variances was assumed for TOLD-P3 standard scores and
total errors on the recall probe and the following Dunn-Sidak pair-wise comparisons
reached the 0.05 level of significance for both measures: TOLD-P3 standard scores:
SLI<KADHD<TD:; total recall probe errors: TD<ADHD<SLI. Homogeneity of variance
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Figure 2. Box-plots for sentence recall probe total correct, displaying group medians, first and third quartiles, 10™
and 90" percentiles, outliers (0) and extreme scores (¥).

was not assumed for total correct on the recall probe. The following Dunnett’s C pair-
wise comparisons reached the 0.05 level of significance: SLIKADHD=TD. Box-plots for
measures of sentence recall are presented in figures 1-3 and document the presence of
outliers and extreme scores within the ADHD and TD groups. As displayed in figure 1,
an outlier was observed within the ADHD group and an extreme score was present
within the TD group on the TOLD-P3 sub-test. In this case, one ADHD participant
scored significantly higher than any of the other children in the ADHD group (receiving
the highest score across all three groups on this task). One child in the TD group
performed significantly poorer than the other children in this group and had a standard
score that was similar to the median performance of the ADHD group. Extreme scores
were also observed in the ADHD and TD groups on the measure of total errors produced
during the recall probe (see figure 3). In this case, children’s performances were closer to
the SLI group median than their respective group medians.

These results suggest that deficits in sentence recall were generally characteristic of both
groups of affected children, and that differences between the SLI and ADHD groups of
children on this measure were more a matter of degree, with children in the SLI group
demonstrating relatively greater difficulty with these tasks and producing more errors than
children in the ADHD group. However, within group variation was also large, especially
within the ADHD group.

Production of past tense morphology has been shown to be particularly challenging for
children with SLI as well as for other groups of children with developmental language
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Figure 3. Box-plots for sentence recall probe total number of errors produced, displaying group medians, first and
third quartiles, 10% and 90™ percentiles, outliers (0) and extreme scores (¥).

impairments. This study is the first to examine this particular area of grammatical
development in children with ADHD. Children’s productions of regular verb targets and
irregular verb targets were considered separately. Group means and standard deviations for
regular verbs marked for tense were as follows: SLI M=0.55, SD=0.48; ADHD M=0.97,
SD=0.04; TD=0.97, SD=0.04. Group differences were significant and the observed effect
size was large [F (2, 30)=11.264, p<0.0001 (172 0.429)]. Homogeneity of variances was not
assumed. The following Dunnett’s C pair-wise comparisons were significant at the 0.05
level of significance: SLIKADHD=TD. As the box-plots in figure 4 show, considerable
variation was present within the SLI group but that near-uniformly high levels of past tense
marking were present within both the ADHD and TD groups. There were two outliers
within the ADHD group, but even in these cases, their performances were still considerably
higher than the median performance of the SLI group (85-90% vs. 75%).

Children’s productions of irregular verbs were considered in two different ways.
Following the analytical procedures outlined in Rice, Wexler, Marquis and Hershberger’s
(2000) study of the acquisition of irregular verbs, a proportion of irregular verbs responses
marked for tense was calculated for each participant. Under this analysis, both irregular
past tense and over-regularized past tense forms were considered ‘correct’ (e.g. she fell into
the net and she falled into the net) and unmarked bare stems or non-finite verb forms were
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Figure 4. Box-plots for proportion of regular verbs marked for tense, displaying group medians, first and third
quartiles, 10™ and 90 percentiles, outliers (0) and extreme scores (*).

considered ‘incorrect’ (e.g. she fall into the net). This calculation yields an estimate of how
often children chose to mark tense on irregular verbs, regardless of whether or not it was
correctly marked. Group means and standard deviations for irregular verbs marked for
tense were as follows: SLI M=0.60, SD=0.35; ADHD M=0.97, SD=0.06; TD M=0.98,
SD=0.05. Group differences were significant and observed effect sizes were large [F (2,
30)=12.884, p<<0.0001 (4> 0.462)]. Homogeneity of variance was not assumed for the
production of irregular verbs marked for tense. The following Dunnett’s C pair-wise
comparisons reached the 0.05 level of significance: SLIKADHD=TD. Box-plots for the
proportion of irregular verbs marked for tense mirror quite closely those produced for
regular verbs marked for tense (compare figures 4 and 5), including the presence of the
same outliers within the ADHD and TD groups. This suggests that these two measures
tapped into the same mechanisms of linguistic maturation. From a morphophonological
standpoint, this outcome is somewhat surprising given that the operations of past tense
marking are quite different between regular and irregular verbs. In the first case, past tense
is marked with the inclusion of the brief, unstressed, suffix -ed to the bare stem and in the
second, various irregular alternations are involved, many of which include highly salient
internal vowel changes. This result is consistent, however, with the morphosyntactic
framework offered by Wexler (1994) and Rice and Wexler (1996). Under this account, the
free and bound morphemes involved in tense marking in English (i.e. the regular past tense
-ed, the irregular past tense forms, the regular third person singular present tense -s, the
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Figure 5. Box-plots for proportion of irregular verbs marked for tense, displaying group medians, first and third
quartiles, 10" and 90™ percentiles, outliers (0) and extreme scores (*).

irregular third person singular, the copula BE, the auxiliary BE and other auxiliary forms)
develop as a coherent set representing the maturation of children’s appreciation that the
grammatical feature of tense is an obligatory aspect of main clauses.

For each participant, the proportion of their irregular verb responses that represented
over-regularization errors was also calculated. Group means and standard deviations for
children’s productions of over-regularized irregular verbs were as follows: SLI M=0.25,
SD=0.21; ADHD M=0.32, SD=0.34; TD M=0.35, SD=0.27. Group differences were
not significant: p=0.694. As the box-plots in figure 6 illustrate, considerable overlap was
present across the three groups on this measure. This suggests that over-regularization
errors offer little diagnostic information for children between the ages of 5 to 8 years. This
result also suggests that we cannot attribute the problems that children with SLI have with
the production of past tense morphology to a general limitation in knowing or applying the
morphological mechanisms associated with indicating tense.

Discussion

Historically, SLI has been a diagnosis based on exclusion. Children with language
impairments are required to be cognitively, motorically, perceptually and socioemotionally
intact before this classification can be applied to them (cf. Stark and Tallal, 1981). In the
last decade, there has been shift away from investigations focusing on the integrity of the
exclusionary criteria used to diagnose the condition toward a more deliberate evaluation of
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Figure 6. Box-plots for proportion of irregular verbs over-regularized, displaying group medians, first and third
quartiles, 10™ and 90™ percentiles, outliers (0) and extreme scores (*).

the inclusionary criteria (cf. Tager-Flusberg and Cooper, 1999). Three indices of language
impairment have consistently demonstrated very high levels of sensitivity and specificity:
sentence recall, non-word repetition, and production of tense marking morphology. In this
study, sentence recall and the production of past tense morphology was examined in
children with SLI and compared to children with ADHD and children with typical
development.

Important similarities and differences were noted between the SLI and ADHD groups of
children. Both clinical groups performed significantly poorer than the typically developing
controls on measures of sentence recall. In particular, children in the SLI group found these
tasks especially challenging. These results suggest that some overlap may exists between
SLI and ADHD in the areas of working memory/language processing and appear to
support Cohen er al.’s (2000) characterization of the language deficits associated with
ADHD. Another possibility, however, is that children with ADHD did poorly on the
sentence recall tasks because these represent rote, de-contextualized, non-meaningful
activities and their performance limitations were more the result of problems these children
have with distractibility/impulsivity than an internalized problem with working memory/
language processing.

Production of past tense morphology during a rote, de-contextualized, non-meaningful
task, however, was not compromised in this study sample of children with ADHD. It was
only characteristic of children in the SLI group. Children with SLI produced more bare



Differentiating SLI from ADHD 123

stems with both regular and irregular verbs than children in the ADHD and TD groups. All
three groups, however, demonstrated similar levels of over-regularization errors, suggesting
that only bare stem errors or non-finite forms have any diagnostic value.

Interestingly, the psycholinguistic profiles of participants in the ADHD group were very
similar to the profiles reported by Frazier Norbury ez al. (2001) for children with mild-
moderate sensorineural hearing loss. The finding that sentence recall could be
compromised in children with ADHD in the presence of intact command of past tense
marking further supports Rice’s (2003) suggestion that the maturation of tense indexes a
specific linguistic deficit in children with SLI that exists in the presence of a general
language delay. Other groups of children with language delays may also demonstrate this
particular deficit (as in the case of children with general delays/non-specific language
impairments or Down syndrome). However, significant language delays can also exist in
the absence of deficits in tense marking (as in the cases of children with William’s
syndrome, sensorineural hearing loss, or ADHD).

The results of this study have some implications for clinical practice. Sentence recall
tasks have long been used by speech clinicians to screen children for potential language
impairments (Carrow, 1974; Hammill and Newcomer, 1977; Lee, 1971). The validity of
these measures has also been called into question because sentence recall does not
necessarily reflect children’s performance during spontaneous productions (Lahey, Launer
and Schiff-Myers, 1983; Prutting and Connolly, 1976). On the other hand, sentence recall
has been shown to be sensitive to subtle, sub-clinical deficits that might persist in some
older children with language impairments as well as in compensated adults with a positive
history of language impairments (Conti-Ramsden, 2003; Conti-Ramsden ez al., 2001;
Records, Tomblin and Freese, 1992). The results of this study support the continued use of
sentence recall for language screening purposes. As a group, children in the typically
developing group performed considerably better than children in either the ADHD or SLI
groups, suggesting that sentence recall measures represent a quick and efficient procedure
for screening large numbers of children for language impairments.

The extent to which sentence recall could be used to differentiate children with ADHD
from children with SLI, however, is less clear. For example, Tomblin ez al. (1996)
established a language screening measure based on the predictive validity of selected items
from the TOLD-P2. A large portion of these items (38%) were taken from the test battery’s
sentence imitation sub-test. If we use the suggested standard score cut-off of greater than
1.25 standard deviations below the mean on the TOLD-P3 sentence imitation subtest, we
would have identified most of the children in the SLI group and about half of the children
in the ADHD group. However, if a more stringent cut-off value is used or if we considered
the amount of errors children produced during sentence recall as well as their overall levels
of accuracy, then the two clinical groups could potentially be separated with greater
accuracy. Future research should identify which modifications of sentence recall protocols
yield the highest levels of sensitivity and specificity.

Differentiation of SLI from ADHD was much clearer for the past tense morphology
production task. This suggests that an assessment of children’s command of tense
marking should be included in protocols used by speech clinicians and mental health care
professionals to differentially diagnosis SLI and ADHD. Other measures of
grammatical development, such as complex sentence production (cf. Schuele and
Tolbert, 2001) or other indices of working memory, such as non-word repetition, may
also prove to be discriminative and future research should investigate these possibilities as
well.
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In this study, all of the children in the ADHD group had received a primary diagnosis of
‘combined type’ ADHD by their physicians/clinical psychologists. Thus, the results of this
study may not generalize to children with either ‘predominately inattentive type’ ADHD or
‘predominately hyperactive-impulsive type’ ADHD. Future studies should examine clinical
markers of language impairment across different sub-groups of ADHD as well as across
children with ADHD comorbid with other conditions (e.g. reading disability, conduct
disorder, tic disorder). Another limitation of the current study is that children in the
ADHD group were receiving a variety of stimulant medications/doses. Testing was
conducted while the children were under medication so it is unclear how much of the
variation observed within the group’s performance could have been attributed to these
differences. Future investigations should consider the potential impact that different
pharmaceutical regimens have on children’s sentence recall, non-word repetition, or tense
marking. These new lines of research have the potential to further improve current clinical
practices. A greater appreciation of the psycholinguistic similarities and differences between
SLI and ADHD represents an important first step towards insuring that children with all
different kinds of developmental language impairments receive the full range of therapeutic
services they deserve.
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Appendix A

Sentence Recall Probe
Introducing Scenario: ‘Listen. I am going to say some sentences. After I have finished, I
want you to say exactly what I have said. Say the same thing. Let’s try a sentence. Are you
ready? Tom and his brother like to eat all the candy’.

1. The big football player washed the car with the hose.

2. All of the pictures were coloured by his little sister.

3. The rose bushes were planted yesterday by the girl scouts.

4. The happy little girl kicked the ball over the fence.
5. His little brother cleaned the dirty dishes and cups.
6
7
8

A special cage was made to hold the dangerous animals.
Everybody in my school coloured Easter eggs for the picnic.
. A new hole was dug for the kid’s swimming pool.

9. Only the first graders made a birdhouse for their parents.
10. My little sister’s dog caught the ball on the first bounce.
11. The soccer ball was kicked into the school’s parking lot.
12. The lion’s teeth were cleaned with a giant toothbrush.

13. Some of the kids dug holes in the sand two feet deep.

14. The little white mouse was caught by our neighbour’s cat.
15. The second grade students planted coconuts in the garden.
16. The dirty clothes were washed with soap one more time.
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