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The acquisition of language is one of the most important milestones in early childhood.  Most children seem to acquire language effortlessly with little conscious attention to the rules that govern language structure and use.   Language is much more than a means to communicate.  It plays an important role in problem solving, thinking, and building and maintaining relationships.  Because language provides the foundation for learning to read, it also has a significant impact on academic learning and success in school (Catts, Adlof, Hogan & Ellis Weismer, 2005).  For some children however, language is not easily acquired. Children who have difficulty learning language have been variously referred to as having a language disorder, language impairment, language delay, or specific language impairment (SLI).  Because SLI is the term most commonly used in the research literature, we will focus on this group of children throughout this chapter, though we will also discuss children with language disorders who do not meet the criteria for SLI.   After discussing ways in which children with SLI have been defined and identified, we consider how they have been classified and subtyped.  We will then discuss prognosis and intervention outcomes.  The chapter ends with a discussion of some prevailing views on the causes of SLI and directions for future research.  

Defining and Identifying Children with SLI 
 SLI refers to a condition in which children experience significant language learning difficulties in the absence of substantial cognitive, hearing, oral-motor, emotional, or environmental deficits (Leonard, 1998; Tomblin, Records, Buckwalter, Zhang, Smith, & O’Brien, 1997).  Morphosyntax, the use of morphemes that mark tense and agreement, is a particular area of weakness for children with SLI (Bedore & Leonard, 1998).  SLI occurs in approximately 7.4% of the kindergarten population with a slightly higher prevalence rate for boys (8%) than girls (6%) (Tomblin et al., 1997). 


Researchers have traditionally defined children with SLI using a combination of exclusionary and inclusionary criteria.  Typically excluded are children with mental deficiency, hearing loss, severe emotional disturbance, and frank neurological deficits.  Sometimes researchers also exclude children whose language problems are the result of socio-cultural or environmental factors.  Children with severe phonological impairments are also excluded, but the specific criterion varies.  In some cases, children whose speech delays are more severe (6 months or more) than their language difficulties are excluded (Aram, Morris, & Hall, 1993) whereas in others, children are only excluded if their speech errors affect performance in the study.  For example, in studies involving grammatical morphology, children must be able to produce final /s/ and /t/ (Goffman & Leonard, 2000; Leonard, Camarata, Pawtoska, Brown, & Camarata, 2006).   Excluding children with phonological impairments may be too restrictive, however, because so many children with SLI also have phonological impairments (Haskill & Tyler, 2007).    

 The principal inclusionary criterion for SLI is performance within the normal range on a measure of nonverbal intelligence.   Most investigators define “typical performance” as within one standard deviation (SD) of the mean (i.e., nonverbal IQ must be above 85).  Some investigators allow nonverbal IQ to be as low as 70 to allow for measurement error whereas  others (e.g., Plante, 1998) use 75 as the cut-off point in order to clearly differentiate children with SLI from those with significant intellectual disabilities (IQ < 68-70).  Typical measures of nonverbal intelligence include the Leiter International Performance Scale (Roid & Miller 1997), The Columbia Mental Maturity Scale (CMMS; Burgemeister, Blum, & Lorge, 1972), The Test of Nonverbal Intelligence-3 (TONI-3; Brown, Sherbenou, & Johnsen, 1988), and the performance (nonverbal) subtests of the Wechsler Preschool and Primary Scales on Intelligence (WIPSI) or WISC (Wechsler, 1967, 1974).  The Universal Nonverbal Intelligence Test (UNIT; Bracken & McCallum, 2006) is a more recent nonverbal intelligence test with good psychometric properties that has become a popular tool in the research literature.    


Tomblin, Records, and Zhang (1996) attempted to standardize the criteria used for diagnosing SLI in a prospective study of more than 7000 kindergarten (age 5 years) children in the USA.  The diagnostic sensitivity for SLI was found to be best when two or more composite scores of language modality (comprehension and production) or domain (vocabulary, grammar, narration) were -1.2 standard deviations below the mean.  Children also had to meet the usual exclusionary criteria and perform within normal age limits on a measure of nonverbal intelligence.  Using these criteria, 7.4% of the kindergarten children met the criteria for SLI.  

Unfortunately, the exclusionary and inclusionary criteria used by researchers to define SLI are usually not used by practitioners to identify children with language impairments.  For example, clinicians would rarely administer a measure of nonverbal intelligence to determine eligibility for services because they may not feel the assessment of intelligence is within their scope of practice.   They also may see no compelling reason to administer a measure of nonverbal IQ because they know that cognitive referencing should not be used to determine eligibility for language intervention services. As Cole and his colleagues have shown, the use of cognitive referencing is consistent with a uni-directional view regarding the relationship between language and cognition (i.e., cognitive abilities determine language abilities) (Cole, Schwartz, Notari, Dale, & Mills, 1995).  This is an overly simplistic view of the relationship between cognition and language that results in the denial of services to children with language problems who will benefit from such services.  For example, Cole, Dale, and Mills (1992) have shown that mental age had little influence on the impact of language therapy for children with language disorders.  There is some evidence, however, that cognitive abilities may be linked to learning tense markers.  Rice, Tomblin, Hoffman, Richman, and Marquis (2004) found that children who met the criteria for SLI show faster growth trajectories in learning to mark tense than children with language disorders who did not perform within normal age limits on a measure of nonverbal intelligence. 


The most common way clinicians determine eligibility for services is to obtain an omnibus measure of language skills by administering a norm-referenced, standardized test such as the Test of Language Development (TOLD; Newcomer & Hammill, 1988) or the Comprehensive Evaluation of Language Fundamentals-4 (CELF-4; Semel, Wiig & Secord, 2003).  In most cases a child who performs <1 SD of the mean would be eligible for services, although the specific criteria vary according to the clinical setting.  The use of norm referenced tests to determine service eligibility is, of course, not without problems.  Because these tests primarily assess vocabulary and grammar, children who have social-pragmatic language difficulties might be missed.  Another problem with standardized tests is that they do not provide information about children’s specific intervention needs.  Children with language problems do not present with identical profiles of language abilities, which means that clinicians must use other types of assessments to determine the specific aspects of language that need to be targeted in therapy. 


Questions have also been raised about the appropriateness of using standardized tests that use normative samples to identify children with language disorders.  For example, it has been argued that when a child performs 1-2 standard deviations below the mean on a test that uses a normative sample that includes only typically developing children, the score would fall within the low normal range, which is not necessarily disordered (Ukrainetz McFadden, 1996). Alternatively, Peña, Spaulding and Plante (2006) have argued that including children with impairments in the normative sample would yield more accurate means and standards deviations that would reflect the entire population of children.
Subtyping and Classification of Children with Language Disorders

Despite the problems with standardized tests, most practicing clinicians appear to have little difficulty identifying children with language disorders.  The clinically identified children with language disorders are much more heterogeneous than the research defined children with SLI. In a now classic study, Stark and Tallal (1981) wondered how prevalent SLI was in a clinical population of children with language disorders.   SLPs were asked to identify children on their caseloads between the ages of 4;0 and 8;5 who demonstrated language impairments, but who did not demonstrate significant deficits in hearing, intellectual, social or emotional functioning.  A total of 132 children were given a series of assessments measuring hearing, intellectual status, emotional/behavioral, neurological, and oral/motor functioning, and reading level.   Half of these children performed below 85 on a measure of nonverbal intelligence.  To be considered language disordered, receptive language age had to be at least 6 months below their chronological age or nonverbal mental age and expressive language age had to be at least 12 months below chronological age or nonverbal mental age.  Thirty-three additional children did not meet these language criteria, meaning that only about 25% of the clinically identified children with language disorders met the research criteria for SLI.  Clinically identified children with language disorders obviously encompass a much broader range of co-occurring deficits (particularly cognitive ones) than SLI. 


There have been many subsequent attempts to differentiate and subtype the population of children with language disorders.  Tomblin et al. (1996) used two different methods to identify subgroups of SLI, a cut-off score and cut-off plus discrepancy criteria.  With the cut-off criterion, performance on a composite measure of expressive or receptive language had to be at least 1.25 standard deviations below the mean.  Using this criterion, 35% of the children had expressive problems, 28% receptive problems, and 35% both expressive and receptive problems.  When discrepancy criteria were added to the cut-off criterion, only 10.7% were categorized as SLI-E (expressive < receptive) and 6.5% as SLI-R (receptive < expressive).  The vast majority of children (80.6%) did not have a discrepancy between expressive and receptive language.  These data indicate that children with SLI, as currently defined, are a heterogenous group of children with varying degrees of expressive and receptive language problems.  As such, some of these children's problems are probably not limited to language and many will have language problems that are very similar to children who have lower nonverbal IQs.

Using yet a different approach, a British group of researchers, Conti-Ramsden, Crutchley, and Botting (1997, 1999), questioned the stability of subtypes over time.  They identified 242 children with speech and language impairment at age 7.  The children were administered a battery of speech and language measures that assessed grammar, word reading, story retelling, phonology, and expressive vocabulary.  Six distinct subgroups were identified and are shown in Table 1.  Cluster 1 (lexical-syntactic) is the closest to SLI.  Cluster 2 is a language-reading group.  There were two speech subgroups, one speech-language group, and one semantic pragmatic group.  

<insert Table 1 about here>


The children were re-tested at age 8.  While the sub-groups were shown to remain stable over time, forty five percent of children (90/201) moved from one cluster to another as their specific strengths and weaknesses changed over time. For example, children may have fallen into cluster 5 at age 7, demonstrated improvement in their phonological abilities, and then fit into cluster 1 at age 8.  Thus, while the clusters or categories remained stable over time, children’s membership in a cluster was variable.
 


The last study we will consider questioned whether younger children with SLI could be reliably subgrouped using taxometric analysis procedures (Dollaghan, 2004).  A total of 620, three and four year-old children were administered measures of cognition, vocabulary, articulation and nonword repetition.  Spontaneous language samples were also obtained.  There were four possible variables that were considered as category markers: vocabulary (PPVT-R; Dunn & Dunn, 1981), mean length of utterance (MLU), number of different words (NDW), and the number of words reported on the Language Development Survey (LDS; Rescorla, 1989).   None of these markers were found to identify distinct subgroups of young children. In short, there were no distinct subgroups of language impairment in preschool children with SLI.

Implications of Subtyping Research for Clinical Practice


As summarized in the previous section, children with language disorders can be classified based on their cognitive abilities, language abilities, and co-occurring deficits.  Although one might expect that children with low cognitive abilities would have poorer outcomes than children with SLI, studies have shown that this is not necessarily the case (Cole et al., 1992; Cole et al., 1995).  Children with lower cognitive abilities have been shown to make the same gains in language as children with higher cognitive skills.


As a general rule, one might also expect that children with co-occurring disorders might have poorer outcomes than children with SLI.  For example, many children with language impairments have co-occurring speech delays, as Conti-Ramsden and her colleagues have shown.  Given the morphosyntactic problems exhibited by these children, it is not surprising to find studies that have examined the relationship between phonological and morphosyntactic skills in this population.   In a recent study, Haskill and Tyler (2007) compared the use of finite and nonfinite morphemes in 23 children with deficits in language (LI) to 40 children with deficits in phonology and language (PLI).  Children in the PLI group were further subdivided on the basis of final consonant and cluster use.  There were 29 children who rarely demonstrated final consonant deletion or final cluster reduction (PLI/FCD-) and 11 children who did (PLI/FCD+).  The findings were straightforward:  The LI group had higher levels of finite and nonfinite morpheme production than both of the PLI groups.   These data clearly show that children with co-occurring disorders have more severe language impairments than children who just have a language delay.  Typically, the more severe the impairment, the less amenable it is to intervention.  The next section summarizes research studies that have examined the long-term stability of SLI and reviews intervention outcomes for children with differing patterns of impairment.  

Long-term stability and general outcomes for SLI


A number of studies have shown that language impairment is an enduring condition that begins in early childhood and may persist into adolescence and adulthood (Clegg, Hollis, Mawhood, & Rutter, 2004; Records, Tomblin & Freese, 1992; Stothard, Snowling, Bishop, Chipchase & Kaplan, 1998; Tomblin, Zhang, Buckwalter & O’ Brien, 2003). In an early study, Records et al. (1992) compared perceptions of the quality of life for 29 young adults (ages 17-25) who had been identified as SLI in early elementary school with age-matched typically developing individuals.  Participants were asked to rate themselves on a number of variables including marital status, independent living, social life, and happiness.  The participants were also administered a series of language, literacy, and cognitive measures.  


Participants with SLI performed significantly more poorly on all measures of language, literacy, and cognition compared to age-matched peers; however they did not perceive their lives differently.  The two groups had similar ratings of personal happiness and satisfaction with life (job, family, living situation).  While participants with SLI were found to be more likely to be working rather than attending post-high school education, there were no differences with regard to income between the two groups (at least in their mid-twenties).  One must remember, however, that the age-matched group was more likely to be working part time and going to school.  Thus, the participants with SLI were earning full-time what the controls were earning part-time.  After college or trade school, the control group will likely earn much more than the SLI group.



A more recent study by Clegg et al. (2005) reported on the long-term cognitive, and psychosocial ramifications of SLI for 17 adult males (30 years of age) diagnosed with severe delays in receptive and/or expressive language disorder during childhood (ages 4-9).  Nonverbal IQ averaged 92.1 at 30 years of age.  These individuals were compared to (1) typically developing siblings (male or female sibling within 5 years of age), (2) adults matched for age, gender, and performance IQ, and (3) a subsample of men matched for childhood performance IQ and parental social class.  Everyone was administered measures of cognition, language, literacy, memory, phonological processing, theory of mind, psychosocial functioning, and social adaptation. 


 Significant language impairment was shown to persist into adulthood for the cohort of men with DLD.  These men also demonstrated significantly poorer cognitive (verbal and performance), literacy, and theory of mind skills than comparison groups.  The most disturbing data reported in this study dealt with employment, independent living, and relationship issues.  Although all of the men with language impairments exited school by age 16, only 10 were employed, all in unskilled and manual labor positions.  All had experienced unemployment, dismissal, and many were dependent on family and friends for their well-being.  Half of the participants reported having minimal relationships with persons outside of their families because of continued problems in social adaptation.


A larger study with a more heterogenous group of speech-language disorders was conducted in England by Stothard and her colleagues (Stothard et al, 1998).  Seventy-one adolescents with a history of speech-language impairment were given a series of language and literacy assessments when they were 15 years old.  The group was divided according to nonverbal IQ, and children whose nonverbal IQs were within the average range were defined as SLI.   Adolescents with SLI were further subdivided based on whether or not their language impairment had resolved or persisted into adolescence.  Adolescents with general language delay and persistent SLI performed significantly more poorly on measures of spoken language and literacy than typically developing children.  Interestingly, while children with “resolved” SLI performed similarly to children developing typically on measures of spoken language, they continued to demonstrate difficulties on measures of literacy that affected their academic success in later years. 


In the largest study to date, Tomblin et al. (2003) examined the stability of language status and group membership of 196 children with primary language disorder (PLD) over the course of four years in elementary school (8-10 years).  A total of 54% of children diagnosed with PLD in kindergarten continued to qualify as PLD two years later.  Four years after their initial diagnosis, 52% of children initially diagnosed as PLD continued to meet criteria for language impairment.  


Recall from our earlier discussion that children in this study with PLD were subdivided into SLI and NLI groups on the basis of nonverbal IQ (>87 SLI; <87 NLI) to examine long-term prognosis/stability of group membership. When children were evaluated 2 and 4 years later, the risk for continued language impairment was greater for children in the NLI group than the SLI group (75% to 44% respectively). 


Patterns of stability according to language domain (receptive only, expressive only, mixed receptive-expressive) were also examined.  Children with receptive only impairments, or expressive only impairments were found to demonstrate a higher rate of progress over a 2 year and 4 year follow-up period than children who demonstrated impairments in both receptive and expressive language domains. Most research that has examined intervention outcomes for children with mixed receptive-expressive language impairments has found this to be true (Bishop, Adams, & Rosen, 2006; Boyle, McCartney, Forbes & O’Hare, 2007; Law, Garrett & Nye, 2004; Tomblin & Zhang, 2006).  However, other studies suggest that children with mixed or receptive only impairments may respond as well to intervention as children with expressive only impairments (Cohen, Hodson, O'Hare, Boyle, Durrani, McCartney, Mattey, Naftalin, and Watson, 2005; Gillam, Loeb, Hoffman, Bohman, Champlin, Thibodeau, Widen, Brandl, & Friel-Patti, 2008).  The next section presents a brief overview of representative studies that have shown negative and positive outcomes for children with expressive, receptive or mixed receptive-expressive impairments. 

Intervention Outcomes


There have been several recent studies that have examined intervention outcomes in children with language impairments.  In a large-scale randomized controlled trial conducted in England, Boyle et al. (2007) examined the effects of indirect and individual therapy versus group therapy for children with language impairment.  A total of 124 children between the ages of 6 and 11 participated in the study and were included on the basis of their performance on the CELF-3 UK (Semel, Wiig, & Secord, 2000) (-1.25 SD below the mean on receptive and/or expressive language scales).   Children were randomly assigned to one of five groups.  Children in groups 1 and 2 received therapy from a speech language pathologist and children in groups 3 and 4 from a trained speech aide.  Children in groups 1 and 3 received individual therapy, and children in groups 2 and 4 received group therapy. Children in group 5 received speech and language therapy from their community based speech language pathologist.  Thus, group 5 served as a standard practice control group. Each group contained between 31 and 34 children.  All of the children demonstrated significant problems in expressive language at the outset of the study.  About 75% of children demonstrated problems in expressive language problems with receptive language scores above the 10th percentile for their chronological age while the remaining participants demonstrated significant delays in both expressive and receptive language.  

Children in the control group received about 8 sessions of treatment from community based providers while children in the experimental groups received about 38 sessions of treatment over the course of the academic year.  All of the children in the experimental group performed significantly better at post-test and follow-up on the CELF-3 UK when compared to children in the control group; Cohen’s effect sizes ranged from .26 to .47.  The different interventions were shown to be equally effective.  

Logistic regressions were conducted to examine profiles of children who made progress versus those who did not.  Half (49%) of the children made significant improvements on the CELF-3 UK receptive language scale, and 46% made significant improvements on the expressive language scale.  Girls were 3 times more likely to make progress in receptive language than boys.  Children with mixed receptive–expressive difficulties were some six times more likely to progress in their receptive language scores compared with those with specific expressive language impairment. 

There were no significant differences in post-test performance between children with receptive delay and those in the control group.  Nonverbal cognitive ability was not found to mediate progress in intervention.


Several studies have examined the efficacy of programs like Fast ForWord in ameliorating language impairments in children.  Cohen et al. (2005), for example, conducted a randomized controlled trial that examined the effects of Fast ForWord-Language (FFW-L; Scientific Learning Corporation, 1998) on improving language abilities in 77 children (age range 6-10, M = 7) with severe mixed receptive-expressive and expressive language impairments.  To be included in the study, children had to perform -1.25 SD below the mean on the receptive and expressive subtests of the, CELF-3 UK and have a nonverbal IQ above 80 on the British Ability Scales: Second Edition (BAS II; Elliot, 1996) or Raven’s Coloured Progressive Matrices (Raven, Court, & Raven, 1995).  Children with a hearing loss, speech or fluency disorders were excluded from the study.   Children were randomly assigned to one of three groups who received (a) home intervention with FFW-L, (b) home intervention with commercially available language and reading computer games that did not contain modified speech, and (c) no additional intervention. All of the children continued to receive speech-language intervention services through their schools.  Children participated in 9 weeks of therapy with FFW-L. The findings were quite straightforward.  All of the children made significant improvements on the CELF-3 UK regardless of group assignment, indicating that the home intervention and FFW-L intervention provided no additional benefits.  The unusually small gains from pre- to post-test and to 6 months follow-up did not indicate that interventions resulted in clinically significant improvement in language abilities. 


In a similar study, Bishop et al. (2006) randomly assigned children with receptive language impairments between the ages of 8 and 13 years of age to one of 3 conditions to determine whether computerized grammatical training programs would result in improved grammatical comprehension.  Some children (n = 512) were asked to respond to reversible sentences containing pauses before critical phrases and others (n = 512) to the same sentences containing acoustically modified speech that amplified or extended intensity and durational elements in sentences to make them more salient, a similar approach to that used in FFW-L (Scientific Learning Corporation, 1998).  A total of 59 children were assigned to an untrained control group.  Children in all groups (including the untrained group) performed similarly on post-measures of grammatical understanding.  That is, children with receptive language impairments did not appear to benefit from either computer training program


In a more recent study, Gillam and colleagues (Gillam et al, 2008) also examined the efficacy of FFW-L in improving language abilities.  A total of 216 elementary school-aged (6-9 years) children with specific language impairment were randomly assigned to four treatment conditions: (1) Fast ForWord, (2) Computer assisted language intervention (CALI), (3) nonspecific computer games (Academic Enrichment; AE), and (4) Individual language intervention (ILI).  Children participated in intervention activities for one hour and forty minutes per day, 5 days per week for a total of 6 weeks.  Children in all four groups were found to improve significantly on the Comprehensive Assessment of Spoken Language (CASL, Carrow-Woolfolk, 1999).  Effect sizes, analyses of standard error of measurement, and normalization percentages supported the clinical significance of the language improvements for children in all four groups.  

A follow-up study  (Gillam, Loeb & Hoffman, in preparation) compared children with receptive only, expressive only, and mixed receptive-expressive language impairment.  As in the previous study,  all of the treatments improved children’s language from pre- to post-testing on the CASL [(F (1, 200) = 41.89, p < .001, eta 2 = .173].  The nature of the language impairment had no impact on treatment effectiveness.  A follow up logistic regression analysis was performed to compare the performance of children with expressive only, receptive only, and mixed receptive expressive impairment on specific subtest scores obtained on the CASL.  Only one subtest differentiated the groups, the syntax construction task.  On this measure, children with expressive impairments were 1.8 times more likely to make significant improvements than children with receptive language impairments. 

These studies present somewhat mixed findings with regard intervention outcomes for children with SLI.  Part of the reason for this is that researchers often measure outcome using omnibus measures of language performance rather than specific measures of language performance.  For example, the expressive language composite on the CELF-4 is a combination of scores taken from various subtests measuring component skill areas.  Component skill areas are more specific measures of language performance and include tasks such as the word structure subtest which requires children to use past tense, plurals, and possessives in cloze sentence formats using picture and verbal prompts.   We suspect that composite language measures are less sensitive to improvements in specific areas of language.  Two recent studies that focus on improving specific aspects of language, grammatical morphology and verb argument structure, support this impression.  

In the first study, Leonard and colleagues  (Leonard et al., 2006) investigated the use of focused stimulation in facilitating the use of third-person singular –s and auxiliary is, are, was for 25 children with SLI.  The children ranged in age from 3:0 to 4;4 (M = 3;5) at the beginning of the study.  Children were assigned to either a treatment condition focused on 3rd person singular (n = 15) or a treatment condition focused on auxiliary is, are, was (n = 10).   Each treatment condition involved two activities:  (1) the clinician read a story while acting out the events using toys and props, and (2) the clinician provided conversational recasts of the child’s utterances during play.   Intervention took place over a 12-week period, two times daily, twice per week.  Not surprisingly, the intervention was found to improve children’s use of the target forms.  The discussion focused on the role that maturational processes play in the progress children make in intervention.  


In the second study, Ebbels, van der Lely, and Dockrell (2007) investigated two theoretically motivated interventions aimed at improving verb argument structure in 27 school age (11-16 years of age) children who met the criteria for SLI.  Children were randomly assigned to one of three groups:  Group 1 received syntactic-semantic therapy using shapes, colors and coding schemes aimed at highlighting different parts of speech and/or morphology.  Group 2 received semantic therapy that focused solely on semantic aspects of verbs.  The experimenter was careful to highlight only semantic and not syntactic information by using gerunds to introduce verbs (e.g., This is pouring).  Group 3 served as the control group.  They received intervention that focused on the ability to formulate inferences during text comprehension.  Children participated in three assessment sessions: one prior to beginning intervention, one after participating in intervention, and one follow-up session 3 months after participating in the intervention.  As in the previous study, the intervention was effective.  The two intervention groups used significantly more verb argument structures than the control group. These gains were maintained at follow-up testing three months later.  


In summarizing the research on intervention outcomes, several findings are clear.  Intervention that targets specific aspects of language is generally effective.  Clinicians can take comfort in findings that common treatment approaches like focused stimulation and conversational recast are effective interventions.  Less comforting, however, is the difficulty untangling the effects of intervention from the maturational gains that may occur without treatment (Leonard et al., 2007).   Also less comforting are studies showing that long-term outcomes are not always positive for individuals with language impairment.   Subtle and not-so-subtle language problems often persist into adulthood, and in many cases these difficulties impact career choices, income levels, and social-personal relationships.   In the final section, we consider the underlying causes of the initial difficulty learning language and the likelihood that these causes do not disappear with age.  
Causal Explanations for SLI


There are two broad categories of causal explanations for SLI: linguistic and processing accounts. Linguistic accounts typically focus on the difficulty children with SLI have in learning grammatical morphology.  The most popular linguistic account, extended optional infinitive (EOI), was proposed by Wexler (1994).  Wexler found developmental evidence that English-speaking children progress through a stage of language acquisition in which the marking of tense in main clauses is not obligatory.  Inconsistent marking of tense is thus a typical stage in the English acquisition process.  The problem for children with SLI is that they do not move through the optional infinitive stage as quickly as typically developing children.   Evidence for this account comes from studies that have shown that English speaking children with SLI use morphemes that are unrelated to tense (e.g., regular plural –s; -ing) with much higher accuracy than morphemes that are related to tense (Rice & Wexler, 1996).


There are several other linguistic accounts of SLI, an implicit grammatical rule deficit (Gopnik, 1990; see Leonard, 1998), the missing agreement account (Clahsen, 1989), and the computational grammatical complexity account (CGC; Marshall & van der Lely, 2007).  The CGC proposes that some children demonstrate a specific form of SLI called grammatical-SLI.  For these children, SLI is caused by deficits in “computational grammatical systems” including the phonological system, and this affects their ability to produce for example, regular past tense forms.  Proponents of this explanation report that as compared to typically developing children, children with G-SLI have difficulty in producing inflected forms particularly those that end in consonant clusters (Marshall & van der Lely, 2007). 


An absence or reduction in the use of grammatical morphemes can also be explained by processing limitations.   Since morphemes are brief in duration and must be perceived and processed quickly in the context of running speech, processing accounts propose that general and/or specific limitations in information processing may explain the problems that children with SLI experience in learning the morphology of the language (Gathercole & Baddeley, 1990; Kail, 1994; Montgomery, 1995). 


If children have difficulty processing incoming information quickly and efficiently, it will affect their ability to detect and process inflectional morphemes or make judgments about grammaticality (Wulfeck & Bates, 1995).   Typically, tasks that measure speed of processing are used to support processing accounts of SLI, the assumption being that processing speed will determine how much information can be processed during a given amount of time.  There is considerable evidence to suggest that children with SLI demonstrate slowed response times on a variety of tasks (Leonard, Ellis Weismer, Miller, Francis, Tomblin & Kail, 2007; Miller, Kail, Leonard, & Tomblin, 2001).  Some have argued that processing efficiency is the problem rather than processing speed  (Gillam, Cowan & Day, 1995).  The processing efficiency viewpoint is supported by studies that show that children with SLI take longer to complete more difficult tasks than easier ones.  Research has also shown that children with SLI consistently demonstrate limitations in working memory capacity (Mainela-Arnold & Evans, 2005; Montgomery, 2000) particularly when the information requires phonological processing (Montgomery & Windsor, 2007; Montgomery, 2004).  


A recent study by Leonard and colleagues (Leonard et al., 2007) examined the relationship between processing speed and working memory and attempted to determine whether these measures could account for the language impairment itself.   Two hundred and four 14-year-olds participated in the study.  All of the adolescents were administered a battery of processing speed and working memory tasks and a comprehensive language test battery.  When speed and working memory were considered together they were shown to account for 62% of the variance in children’s composite language scores, with verbal working memory making the largest contribution.  It was not possible from this study to determine whether or not problems in processing merely limit children’s abilities to demonstrate the linguistic knowledge they have, or if these problems themselves cause linguistic deficits. 

The most parsimonious explanation of language learning difficulties in children with SLI is that these difficulties are caused by some combination of both linguistic and processing deficiencies.  Working memory limitations seem compatible with linguistic accounts because sorting out the rules for tense and agreement place more interpretation demands on listening than conceptually easier aspects of language.   The exact relationship between linguistic and processing explanations is complicated by cross-linguistic differences in children with SLI.  For example, there is currently no explanation for the significantly higher percentage of accurate tense usage in Swedish SLI than in English SLI (Leonard, 2004).
Summary and Conclusions


This chapter provided an overview of some central issues about one of the most common developmental disorders:  SLI.  Although researchers have been investigating SLI for about 40 years, the specific criteria for defining and identifying the disorder continue to be questioned.  Most researchers use a measure of nonverbal intelligence to ensure that children do not have significant cognitive impairments.  In contrast, most clinicians do not administer a cognitive measure.  The result of these different identification procedures is that the research-defined population of SLI is more restricted and homogenous than the clinical population of children with developmental language disorders.  Fortunately, the children with lower cognitive abilities tend not to have poorer outcomes than children with higher cognitive abilities.   Unfortunately, the language impairment for many children can be an enduring condition that persists into adolescence and adulthood.   One study we discussed (Clegg et al., 2005) found that many individuals with a history of SLI had experienced unemployment and were often dependent on family and friends for their well being.  


The less than positive long-term outcomes are contrasted by a number of studies showing the efficacy of language intervention, particularly with targeted interventions on specific areas of language (e.g., Leonard et al., 2006).  The inconsistencies between short, and long-term outcomes no doubt reflects changes in the manifestation of the language disorders with age and the impact the disorder has on academic performance and social-interpersonal skills. 


  In the final section of the chapter, we considered some of the possible causes of language learning problems.   The most current views on causation implicate both linguistic and processing deficiencies.  Unlike some other disorders where understanding causation might lead to prevention (e.g., reading disability), knowing the cause of SLI will have little impact on the nature of treatment or treatment outcome.    Early intervention may speed the acquisition of language and reduce the risk of subsequent academic and social problems, but even the best remediation efforts may not be able to completely eliminate the lifelong consequences associated with SLI (although some young children with SLI do not have subsequent academic and social problems).  The challenge for all of us is to continue to learn as much as we can about the disorder, its prognosis and manifestations, and do as much as possible to improve the outcomes for individuals whose language impairment persists through adolescence and adulthood. 
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Table 1.  Conti-Ramsden, Crutchley, & Botting (1997) sub-group classification of children with language impairment.

	
	Comprehension of Grammar
	Word reading
	Retelling a story
	Phonology
	Expressive vocabulary

	Cluster 1 (lexical-syntactic)
	x
	x
	x
	
	

	Cluster 2 (language-reading)
	
	x
	
	
	

	Cluster 3 (verbal dyspraxia)
	x
	x
	x
	x
	

	Cluster 4 (phonological programming)
	
	x
	
	x
	x

	Cluster 5 (phonological-syntactic)
	x
	x
	x
	x
	x

	Cluster 6 (semantic-pragmatic)
	x
	
	x
	
	


x = denotes a problem in that specific domain performance at <40th percentile 




