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Language in mental retardation:
Associations with and dissociations
from general cognition

ANNE E. FOWLER

Language spealicity has been a central theme of recent rescarch on lan-

guage acquisition and language processing in persons with mental retar-
dation (MR). The phenomenaon of speciticity is invoked
finding that (1) vartability in Linguage skill cannot be fully explained by
general cognitive factors; and (2)

Some components within language are
themselves separable. Althoug

hofall inguistic mastery necessarily involves
a4 combination of lexical, morphosvntactic, phonological, and pragmatic
skills, it iy becoming mereasingly evident that these componcnts may be
differendally mpaired or spared in persons with MR, especially beyond
the carliest stages of development. In (his chapter, which focuses on later
language learning, these fow Linguage components will be considered
separately o allow more detailed discussion of the nature and basis of
language impainment in MR,

Importanty related 10 this idea of language specificity is the growing
appreciation that children of different ctiologies but similar 1Q scores may
have dramatically differen linguistic profiles. Indeed, within the topic of
MR language, perhaps the greatest progress in the last decade concerns
the description of distinet linguistic profiles in Down syndrome (DS), Wik
liams syndrome (WS), autism, and fragile X syndrome (fra(X)}, as well as
in other less studied cuologies. This chapter atlempts o convey some of
that progress, hoth d(‘.s(‘ril)li\'c and cxplun;u(ny.

Over the last 10 vears, the study of language in persons with MR has
also benefited from advances within developmental and cognitive psy-
(‘h()log,\u For example, extensive work on pragmadce function in MR re-
fleets @ more general interest in the social context of language and
cognition. Inspired by advances in cognitive

and language development,
rescarchers have hecome fur more an

alvtic about the nature of lexical
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knowledge and have developed new strategies for assessing morphology

. and syntax. Research on specific language impairment (SLI) and dyslexia

has considerably enriched our understanding about what qualifies as, and

“might follow from, individual differences in phonological skill. In wrn,

through study of language in persons with MR, psychologists and neuros-
dgentists have made a promising start toward identitying the ('()gnll.l\'p and
biological basis of language impairments, pointing the way toward future
endeavors and providing an important {oundation for intervention.

Specificity of language function

It ha's long been assumed that the examination of language in persons
with MR can provide a window on the intersection hc.lwccn ‘lulngu;\“qc and
cognition. In onc of the first papers to ke up this topic explicidy, (,l‘()H'ICI
(1974) suggested that language may be predicated up()'n‘, and hence tim-
ited by, more gencral cognitve factors (see also Bates, Thal, &_])an‘owsky,
1992; Maraisos & Matheny, 1994). Other discussions (cg., Balcs" & bllch‘l',
1987; Cromer, 1991; Vygotsky, 1962) emphasize a rcciproc:al interaction
between language and cognition: Language is not only lumteq by cogni-
tion, but cognition (cspecially thinking, planning, and rcasonmg)”ls also
limited by language and by the interaction patterns lh.vrc?)y.;llh)r('lv(l.
Many investigators have considered how  more l).'dSlC mlor.mauon‘-
processing factors (c.g., perception, memory, scqlfcnnal p}‘o('fSSH}g, use
of metacognitive strategices, rule learning, speed ol pn)(;cssn}g) might af-
fect both language and cognitive function (e.g., MacKenzic &hHulmc,
1987; Marcell & Weeks, 1988; Varnhagen, Das, & Varni.]agcn, 19(‘?/). Most
recently, but still stressing an across-the-board mcchz\mlsm, theorists (e.g.,
Bates, 1992, Locke, 1994) have stressed the significant role pl;l)‘f(‘dA by
knowledge structures in fanguage (l(‘\-'clo])nu'nl-, considering low hlnlA[(‘(l
input and a limited data base, especially d.urmg the language-lcarning
years, can result in an impoverished linguistic system. ]
l Consistent with cach of these accounts is the fact that fanguage diffi-
culties are highly prevalent in persons with MR, Indeed, of several ‘hu n-
dred articles on MR language reviewed for this chapter, not one -clmnAlccl
that there was no cficct of MR on at least some aspect of l;mguugt.' lu.ncuon
during development. Although more formal estimates ol the coincidence
of language and cognitive deficits are outdated and woefully flawed by
wide variation in mecasures used and in the ages sampled, thev suggg.-sl
that somewhere between hall and all chifdren with MR also pl'.(‘S(‘ll[ sig-
nificant language delay (e.g., Jordan, 1976). Further evidence of the (’l.()sc
association between language and cognition is the common observation
that language delay is the single most im[)()run-\.{ reason why parents
choosc to have their child assessed for learning difficulties.'
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Of course, given the very phenomenon of “specilic linguage impair-
ment” (SLI} in which chitdren ol otherwise normal intelligence exhibi
severe expressive (and sometimes receptive) language delay, it is clearly
not the case that well-developed cognitive skill assures (or necessarily im-
plies) well-developed language skill; the deficits are most obvious in pho-
nological and morphosyntactic function (e.g., Bishop & Adams, 1990;
Gathercole & Baddeley, 1990; Rapin,” Allen, & Dunn, 1992). What is ¢s-
pecially interesting is similar evidence of specific linguistic deficits in per-
sons with MR, as arc often found in DS (c.g., Fowler, 1990; Miller, 1988)
as well as in X-chromosome disorders (c.g., Walzer, 1985). Language delay
disproportionate to the level of cognitive delay is obscrved even in persons
who are only mildly retarded, especially beyond an MA (imental age) level
of 5 years (e.g., Abbeduto, Furman, & Davies, 1989). Vig, Kaminer, and
Jedrysck (1987) studied 38 disadvantaged youngsters with “*borderline to
mild retardation.” When first evaluated at 2 to 4 years ol age, 15 of these
youngsters had significant language delay below MA expectations, and 23
scored roughly cquivalently on verbal and performance measures. Not
only was gencral cognition not a rcliable indicator. of language function
at the outsct of the study, but it faited to predict language skill 3 years
later. Suggesting a surprising lack of interaction between cognition and
language over the preschool years, the best predictor ol Tater language
was initial language score; the best predictor of later cognition was initial
cognition score.” Indeed, in one of a handful of studies in which children
with MR achicved productive Tanguage levels nearly equivalent (o those
of typically developing children matched on MA (4-6 years), Kamhi and
Johnston (1982) excluded from the MR sample any child who quali-
fied for speech-language therapy or who showed evidence of organically
based MR.

These data overall suggest that certain general cognitive structures are
nccessary, if not sufficient, for language development o proceed (cg.,
Bates et al., 1992; Cromer, 1976). In the study that prompted him to
introduce this “weak view’" of the cognition hypo(hésis, Cromer (1974)
asked children and adolescents with MR to act out sentences such as John
is eager/fun to hite. Participants with MA-levels below 6.5 years consistently
interpreted all verbs as applying to the agent of the sentence (John is
biting), consistent with the pattern of typically developing preschoolers.
However, only a subsct of those participants with MA-levels higher than
6.5 years evidenced any shift toward the adultlike pattern of attending to
adjective-specific control propertics (given eager, John docs the biting;
given fun, someone clse bites John). Guided by these data, which suggest
a shift in language performance coincident with achievement of concrete
operations, Cromer argued that the development of cognitive concepts
are essential for establishing those meanings which can be encoded in
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language, but only if the child also possesses the specific hnguistic cape
hilities to do so.

A morce comprehensive test of the cognition hypothesis was undcertake
by Miller, Chapman, and Bedrosian (1978), who evaluated 78 childre
(CA 1 1o 14 years, MA 0 1o 7 years) for possible mental retardation. €
these, only cight children were identified whose performance on at leas
once of the many language dimensions surpassed their cognitive level b
at least one years six of these were functioning in the fate preoperations
period (MA 5 or 6), but were refatively advanced in syniactic productior
comprchension, and/or phonological production. All eight exceptior
displayed receptive vocabulary knowledge (PPVT-R, Dunn &Dunn, 1981
well in advance of what would be predicted on the basis ol general cog
nitive measures. Miller ¢t al. (1978) concluded that the “cognitive stat
of the child, regardless of delays relative to chronological age, provided
unidirectional limitation on language performance in 90% of their sul
jects™ (p. 14).

Recent studics suggest that Miller ¢t al.’s (1978) results may well rej
resent the larger picture. That is, language acquisition fypically lags behin
MA-level expectations but exceeds them just often enough o deman
explanation. In the last few years, rescarchers have documented sever
cases of highly sophisticated linguistic skill in adolescents with otherwis
extremely limited intelectual abilities; like the exceptions in Miller et al
these cases typically involve relatively advanced svitax tnud/or vocabula
in children (MA 5 or 6 years) who have not attained conerete operatior
and who perform poorly on a variety of nonlinguistic cognitive task
Cromer (1994), rewrcating from his carlicr hypothesis, provided strikin

evidence for well-developed syntactic function in a severely retarded ac

olescent with spina bifida and arrested hvdrocephalus, Despite achievin
a full-scale 1Q of 44 on standardized and experimental measures of inte

ligence. this young woman’s speech was fluently and correctly articulatec

including use of an extensive vocabulary, complex syntactic forms, aca
rate grammatical morphology, and normal pragmatic function. An cve
more dramatic case was presented by O'Connor and Flermelin (1988
who document the case of a linguistically exceptional 29-v-car-old man wit
hydrocephalus; despite overall levels of retardation, that man achieved
PPVT-R score of 121 and could translate English into three languages.
Still further evidence of linguistic function apparently sparcd in the fac
of otherwisc limited cognition derives from recent rescarch on childre
with Williams syndrome (WS), a rarec metabolic disorder lcading to mo
erate to scvere retardation and uncven cognitive profiles {c.g., Bellug
Birhle, Jernigan, Trauner, & Doherty, 1990; Bellugi, Marks, Birhie,
Sabo, 1988; Udwin, 1990; Udwin, Yule, & Martin, 1987). Such childre
begin with delayed syntactic development, but then move ahead to acqui




294 A F. FOWLER

full syntactic complexity despite preoperational functioning on Plagetian
tasks, and despite severely impaired spatal functioning. The three ado-
lescents presented in Bellugi et al. (1988) displayed extensive use and
comprchension of passives, questions, embedded clanses, conditionals,
and multiple’embeddings, with ncarly accurate grammatical morphology,
and age-appropriate receptive vocabulary. They could nnitate sentences
of almost any verbal complexity, produced o torrent of low-frequency
items in a verbal fluency task, and could detect and correct sentences
containing grammatical violations. These results have been interpreted to
suggest that “maturation ol language processes may not alwavs depend
on the maturation ol conceptual processes, since some children with de-
fective conceptual systems have nonetheless acquired grammar. The neu-

ral machinery for some syntactic operations docs scem  capable of

developing antonomously”™ (Damasio & Damasio, 1992, p. 89).

Even in Down syndrome, which is typically characterized by a failure to
acquire complex syntax, interesting exceptions do exist (e.g., Scagoe,
1964). Rondal (1994, 1995) presents the case of a mildly retarded young
woman named Franc¢oise whose production and comprehension of syntax
is accurate and complex (with a mcan length of utterance [MLU] of
12.24), whose grammatical morphology is consistently accurate, and
whose phonological skills arc excellent, including articulation, tluency,
and intonation patterns. Francoisc's nonlinguistic capacitics are markedly
below her grammatical achievement. She has not fully achieved concrete
operations, and carncd a nonverbal MA of 5 years, 8 months, in contrast
to her verbal MA of 9 years, 10 months. (For still further cases of spared
linguistic function together with severe rctardation, sce Curtiss, 1988a,
1988b; Yamada, 1990).

In summary, most persons with MR achieve language levcels either con-
sistent with or (morc commonly) below MA expectations, suggesting that
at least some aspects of language development share common resources
with general cognitive development. However, in some well-studied in-
stances, linguistic function cxceceds (or falls dramatically below) MA-level
cxpectations, indicating that at lcast some parts of language develop
independently of some parts of cognition. Notably, the association be-
tween MA and language development becomes considerabty weaker be-
yond an MA of 5 years. This point was made explicitly by Abbeduto et al.
(1989) and Miller ct al. {1978); it also appcars that those MR individuals
with “'spared’ language are functioning in the late preoperational period.
[t would, at the very least, appear that achicving concrete operations is
not required for higher-order syntax.* It must be acknowledged, however,
that general cognitive factors may play an important limiting factor earlier
in development, suggesting some threshold effects in language develop-
ment (e.g., Bates ct al, 1992). It must also be emphasized that much of
the linguistic “'sparing™ relates to morphosyntactic skill, rather than con-
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sidering language as some single dissociable funciion. In the remainder
of this chapter, rescarch is reviewed within the context ol individual lan-
guage components, in order to better deseribe how cach of these com-
ponents is or is not associated with other welldefined aspects of Tangnage
and cognition. With some important caveats, it will be suggested that prag-
matics and scmantics are more closely tied to MA/IQ than are phonology
and morphosyntax.

Pragmatics

The last 10 vears have witnessed considerable rescarch activity in pragnmaties
— or communication — which refers 1o the abitite 10 use language appro-
priately and in appropriate contexts, taking acconnt of the listener. Prag-
matics includes both nonverbal  communication (c.g., cye contact,
gestures, lacial expression, imtonation) and verbal interaction (.. turn
taking, topic maintenance, adaptatons to the listener). One reason tos
the recent interest in pragmatics is its potential separability from other
aspects of linguistic funcion. In particular, it is hypothesized byomany
investigators that the core deficit in autism is a failure to aKe account of
another's cognitive or mental state, or 1o construct what is known as a
“theory of mind™ (c.g., Baron-Cohen, Tager-Flusherg, & Cohen, 1992;
Frith, 1989; Leslic & Frith, 1988). Consistent with this account, persons
with autism demonsirate severe impairment in pragmatics relative 1o MA,
and perhaps even relative 1o other aspects of linguistic function (c.g.,
Tager-Flusberg, 1981). Other studies looking at relative weaknesses in
pragmatic function have focused on persons with Williams syndrome
(whosc morphosyntax is generally superior) and on males with fragile X
syndrome (who often have “audstic-like™ qualities).

A number of rescarchers have investigated pragmatics in its own right,
asking how it is that persons with MR manage the complex task of con-
versation, and how they might be more effective. This has particular rel-
evance as morce children and adulis with. MR enter the mainstream
community, where the social consequences ol MR arve great (e.g.. Tem-
phill & Siperstein, 1990). A betrer understanding of the communicative
competence of persons with MR is also relevant for assessing and reme-
diating language skill: Children with MR mav function far more effectvely
in some communicative settings than in others (e.g., Yoder & Davies, 1992
Yoder, Davies, & Bishop, 19494).

Communication interactions i pevsons with opild MR

In high-functioning MR adults with fullv developed phonology and mor-
phosyn(ax, conversational interactions mayv be the one feature that reveals
their underlving cognitive difficulties. Rosenberg and Abbeduto (1993)
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suggest this is hecause communication involves much more than the
knowledge of language, requiring cognitive and social skills as well as
knowledge about the communicative process itself. In an extensive review
of this topic. they report that in no study is there evidence tha Persons
with MR achicve communicative competence that exceeds expectations
bascd on MA, indicating that ““there are Important cognitive prevequisites
for many praginatic achievements” (p. 161). In additon 1o their more
obvious cognitive deficits, Beveridge and Conti-Ramsden (1987) stress the
fact that persons with MR also have social risk factors. They review data
suggesting a lack of ssnehrony in carhy parent=child interactions, the child
olten being passive and unresponsive, and the parent often adopting a
more dominant, tcacher-like role. They discuss research pointing 1o dil-
ferences in the schoolvard. where children with MR (end 10 engage in
solitary play entailing minimal social interaction. and where deficits in
peer-related social confidence exceed MA-hased expectations, They ve-
mind us of cvidence that children with MR 1end o be nonassertive and
deferental with their normal-IQ peers, who in trn tend o commanc,
Even those children who are verbally aggressive and hostile can be seen
as having difficaly understanding the social demands of different con-
texts. In the classroom, o, children with MR tend 10 be reluctant to
recruit a teacher’s assistance to solve problems, to ask for materials, or o
question assignments. In short, persons with MR have a host of social and
cognitive difficulties they must overcome in order to communicate offec-
tively.

In fact, persons with MR often do acquire extensive pragmatic compe-
tence (e.g., Bolognini, Guidoller, Plancheral, & Bettschart, 1988: Octting
& Rice, 1991; Roscnberg & Abbeduto, 1987). For example, in an exami-
nation of peer-group conversational behavior among mildly rctarded
adults, Rosenberg and Abbeduto found that they not only displaycd mas-
tery of the morphosyntax ol English, they also showed appreciable mastery
of conversation, including turn taking, expressing and CCCognizing asser-
tons, questions, and dircctives, topic introduction and maintenance, and
means for making and responding 1o requests for clarification.

If less effective, most children and adults with MR use communicative
strategies that are qualitatively similar 10 those of vounger normal chil-
dren. For example, although persons with MR have difficulty describing
referents in an unambiguous fashion (c.g., Rueda & Chan, 1980). and
rarely ask f{or clarification of ambiguous messages themselves, children
with mild to moderate MR can incorporate context to resolve referential
ambiguity much like MA-matched younger children (Abbeduto, Davies,
Soleshy, & Furman, 1991). In the relevant study, children plaved *‘store-
keeper,” responding (o the ambiguous requests ol a “customer.” When
the requests described two objects for sale equally well (c.g.. "give me the
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cup’), chitdren with MR, like VOLNEer controls, in(‘m'pnml('(l contextial
mtormation in making their response (c.g.. choosing the child’s cup il
the customer mentioned they were shopping for a child). Children with
MR also display normal pragmatic responses when asked a series of inter-
rogatives that could he mterpreted as having cither directive and/or a
question intent (Abbeduto, Davies, & Furman. T988). Like vounger chil-
dren nutched on MAL they interpreted guestions as divectives when the
ANSWET Was ()l)\'if)ll.\l)’ bascd on the prior context (c.g Could vou turn
the flashlight onz™ after having done so several times) mterpreted
them as questions when the answer was ot obvions, Ahbeduto o al. sug-
gest that knowledge of these communicative devices does ot depend on
synlax, hecanse pragmatic performance in his sample exceeded perfor-
mance on a structural language measure d(‘\'(‘lnp(-(l In Hi.\lml) (1082).

OF course, difficuliies exist even when patterns of communication are
quahtatively normal. Fop example, children and adolescents with mild MR
put in the position of asking tor art materials were able o vary the po-
liteness of their requests in accordance with the addressee’s allect (sacl/
happy) and activity (occupied/unoccupied), demonstrating that they
knew the polite forms. And vet (heir greater tendency overall 1o use the
less polite “Another one™ instead of “Can | have another?” mav mark
them as socially inept in comparisan o typically developing children of
comparable MA (Nuccio & Abbeduo, 1993y,

Onc arca of particular weakness for persons with MR coneerns the abil-
ity to establish o referent when retelling or creating a story. For example,
when children with mild MR and typically developing children matched
on MA were asked o tell a story from a wordless picture book, the chil-
dren with MR were less likely 1o use indefinite articles appropriately to
introduce new characiers, even after controlling for possible differences
in recalling the story (Hemphill, Picardi, & Tng('r-lfhHh('rg_ 1991). In con-
trast, the groups did nor difter in narrative length, morphological and
lexical diversity, or use of narrative devices, (See Kernan & Sabsiy, 1987,
for similar resulis in a study of adults with DS.)

Pragmatic deficits in antism

As noted carlicr, a defining feature of autism includes an inability to take
another’s perspective or appreciate another’s thoughis or intentions, as
assessed on a variety of thcory-of-mind tasks (c.g., Wimmer & Perner,
1983). Consistent with this conceptual deficit, many studics have docu-
mented pragmatic weaknesses in autism incommensurate with MA. For
example, when asked to explain 10 a listener the rules of a board ganme
they themsclves had just learned, high-functioning adolescenis with autism
were signilicantly tess effective than adolescents with DS maiched on ver
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bal MA (lLoveland, Tunali, Mclyoy, & Kelly, 1989). Given a general
prompt, the group with DS produced more adequate responses, including
effective use of gestures; the group with autism required significantly morce
and more specific prompting to produce target information and used
gestured ineffectively.

The communicative patterns of persons with autism arce also character-
ized by several unusual features, including repeating another’s witerances
exactly without altering the pronouns, pronoun reversal, reliance on stock
phrases, and talk irrelevant to the topic of conversation. In onc well-
documented case, a 9-vear-old with autism (IQ 58, MLU 2.5, Social Age
6.2) repeated the phrase U Can T alk?’ 618 tmes, comprising 28% of his
utterances 1o his father, and 12% of his uuwerances 1o the experimenter
in recordings made over a 9-month period (Coggins & Frederickson,
1988). It was argued that Bryan did not so much avoid mteractions as
lacked the necessary linguistic skills 1o regulate them cffectively, This
phrase provided a means to manipulate and maintain social interactions,

An obviously important question concerns how much of these prag-
matic deviances arc a means of overcoming structural linguistic problems.,
[t has been noted, for example (Roberts, 1989), that autistic children with
poor receptive language skills produced significantly more cecholalic ut-
terances i spontancous speech than those children whose recepuve skills
were more age-appropriate. Autistue children with better receptive lan-
guage ability produced fewer echolalic ntterances and a higher proportion
of mitigated ccholalia (e.g., echo plus atfirmation or denial), independent
of CA. Other studies note a strong association between syntactic ability
and performance on theory-of-mind tasks among children with autism
(Tager-Flusberg, 1992; Tager-Flusherg & Sullivan, 1994}, In a recent re-
view of the cvidence, Happe (1995) points out that verbal skills are
relevant to performance on theory-of-mind tasks, but that the verbal age
required for success in autism (MA 9 yecars) is much higher than in typi-
cally developing children (MA 4 ycars).

Notwithstanding this association between receptive language and the-
ory-of-mind tasks, there is some evidence that pragmatic function can be
separated from morphosyntactic form, especially in language use. In spon-
tancous question asking (Tager-Flusherg, 1994), children with autism pro-
duced questions that were formally adentical 1o those produced by
MLU-maiched children with DS, but used them o serve quite different
communicative functions. The children with DS asked far more questions
secking external information, agreement, and clarification, whercas the
children with antism used questions primarily to seck attention or assis-
tance, including some, such as “'Do I need help?” that were “distinetly
odd.” Whereas children with DS demonstrated awareness of other minds
and opinions, the children with autism were expressing their own needs.
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Further evidence of a split between intact syntactic funcion and im-
paired pragmatic skill derives [rom a study by Thurber and Tager-Flusherg
(1993) investigating story narratives produced by autistic (1Q 58 CA 12.1).
mentally retarded (1Q 60; CA T, 3) and normal (CA 3, 9) children
matched on verbal and mental age (PPVI-R 6.8 1o 7,3). When asked to
tell the story depicted in a wordless picture book, the stories of the chil-
dren with autism were significantly less complex than those of the other
children, suggesting minimal investment of effort as well as delicits in
social and cognitive functioning. And veo children with audsm displaved
considerable sensitivity to syntax, producing significantly fewer nongram-
matical pauses; even then, their nongrammatical pausing was not random,
but was correlaied with measures of story fength and complexity, This
sensitivity to syntax is also evident in the frequency of repairs and gram-
matical pausing, which were similar across the three groups. The anthors
suggested that autismy involves a specific impairment in pragmatics (sec-
ondary 1o social cognition deficits), but not a specific impatrment in syn-
tax or phonology (ct. Paul et al., 1987; Tager-Flusberg, 1981, 1989). It is
generally agreed that persons with antism have pronounceed pragmatic
deficits, but it is not yet entirely clear whether to atribute them entirely
to social cognitive dehicits. Further imvestigation is necessary 1o better dis-
entangle pragmatics and syntax.

Pragmatic skills in pevsons with fragile N syndvome

A second group with unusual pragmatics are males with fragile X svn-
drome, now recognized as the most common inherited form of MR (for
an overview, sce Dykens, Hodapp, & Teckman, 1984). Although level of
cognitive impairment can range from severe to bhorderline or even low-
normal, it is generally agreed that language deficits are present in all
affected males (Hagerman & Sobesky, 1989) According to Mckvoy (1992),
severity of delay can range from an cntire absence of speech to a more
subtle commumnication difficultyv. These authors characterize the speech of
high funcuoning males as cluttered.” in(’lu(ling dvsfluencies, rapid
speech rate, frequent tangential remarks. and poor topic naintenance.
Moderately and severely retarded males speak in phrases with a charac-
teristic pattern that has been deseribed as jocular, litanv-like, or staccato.

When compared to males with DS of comparable age and levels ol cog-
nitive impairment, males with fra(X) manifested significantly imore jargon,
perseveration, and ccholalia; were more inappropriate and tangential; and
talked 1o themselves more than the males with DS (Woll=Schein et al.,
1987). Whercas the males with DS used appropriate veferential gestures
and facial and head movemenis, the males with fra(X) did not use ref-
erential gestures and factal movements o further communicative tent.
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In sum, despite having excluded any males with a diagnosis ol autism,
Woll-Schein et al. found evidence of “autistic-like™ characteristics in males
with fra(X).

Despite these apparent similaritics in autism and fra(X), further re-
search suggests that cach group may havce its own pragmatic peculiarities.
In a direct comparison among CA-matched persons with {ra(X), autism,
and DS at comparable levels of cognitive function, Sudhalier, Cohen, Sil-
verman, and Woll-Schein (1990) tound that the males with fra(X) pro-
duced significantly more deviant repetitive language than did males with
DS, but Iess than males with awtism, Echolalia was the predominant (79%)
type of deviant repetitive language act in the autistic group, but accounted
for only 10% of deviant repetitive linguage in the group with fra(X). In
fra(X), perseverative language of all kinds, including direct sclf-repetition,
made up most of the deviant repetitive language (86%). What males with
autism and ra(X) shared was an insensitivity to referential gestures;
they were significantly less likely to read referential gestures than males
with DS.

Ferrier, Bashir, Mecryash, Johnston, and Wollf (1991) also studicd the
conversational skills of individuals with fra(X) syndrome when compared
to individuals with autism and DS, matching the three groups on both 1Q
(mecan = 52-54) and language tevel (MLU). As in the Sudhalter ct al.
study, the group with fra(X) made more [requent use of self-repetition o
maintain conversation than cither of the other two groups. The autistic
group produced significantly more “muliiply inappropriatc’ responses
than the others, and the group with DS were least likely o produce ut-
terances such as questions that serve to continue the conversation. Persons
with DS produced more dysfluencies than those with autism, but not more
than those with fra(X). All three groups tended to take on passive roles,
producing descriptions and atfirmations more than other speech acts.

Further cmphasizing the distinction between fra(X) and autism, Sud-
halter, Scarborough, and Cohen (1991) point out that syntactic skills were
not associated with pragmatic abnormalities (such as perseveration) in
their group with fra(X), whereas pragmatic and syntactic function appear
to be more closely associated in autism. In sum, pragmatic [unction in
fra(X) is certainly an arca of major concern, but the difficulties observed
do not appear 1o siem from coexisting syntactic dilficulties, nor do they
closcly resemble the difficultics tound in autism.

Pragmatic skills in Williams syndrome and spina bifida

As noted earlier, persons with Wiliams syndrome (WS) provide evidence
of linguistic sparing in the face of scvere cognitive difficulties. This is most
obvious {or morphosyntactic and semantic function, but pragmatic func-
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tion may also be sparced as well. This was the conclusion of Reilly, Klima,
and Bellugi (1991), who examined the storviellimg abilittes of children
with DS and WS by asking them to narrate a wordless picture book. Con-
sistent with their superior morphosyntactic abilities, the children with WS
used spontancous language that was both phonologically and svntactically
sophisticated, with extensive use of subordinate clanses 1o foreground and
background information. They produced three times as manv utierances
as the children with DS and spoke in sentences 3 or 4 times as long. Al
a pragmatic level, the children with WS created “well-formed stories, with
a well-formed story grammar and w varicn of narrative enrichment de-
vices,” including allective enhancers 1o contribute (o the drama and -
mediacy of the story. The children with WS were desceribed as extremely
expressive,” ceven more so than normal children of higher MAL In con-
rast, the children with DS provided minimal desc riptions ol individual
pictures, often using simple fragments that were not well-formed  sen-
tences. In addition 1o these morphosyniactic ditficuliies, they also failed
to establish an oricntation for the story and provided no cohesion from
one picture to the next, sceming o ““miss the point” of the storv.

Despite this dramatic contrast with DS, other investigators have pointed
to pragmatic abnormalitics in persons with WS, suggesting, for exampile,
that the cxtreme expressivity obscrved in the study by Reitty et al. (1991)
might actually be “aberrant” (Bellugi, Wang, & Jerigan, 1994, p. 35).
Similarly, the use of low-frequency words, for example, “I'll have to evac-
uate the glass™ in place of the more prosaic forms (c.g., “empty’') speaks
to advanced semantics but curious pragmatics. Gosch, Stacling. and Pan-
kau (1994) remark on the overabundance of stereotvpes and the use of
social phrases and cliches; Udwin et al. (1987) describe childhren who
“chatter excessively’ and are Poverfriendly to adults”; Meverson and
Frank (1987) refer o pragmatic difficubiics such as poor turn taking and
topic maintenance, inappropriate responses, repetitive phrases and hy-
perverbalization (sce also Bradiev & Udwin, 1989y,

These features are highly reminiscent of deseriptions of the “cockiail
party syndrome™ obscrved in children with spina bifida and associated
hydrocephalus. According to Tew (1979). diagnostic criteria for cockuail
party syndrome inclade perseveration of responses, excessive use of social
phrases, overfamiliarity of manner, and introduction of personal experi-
ence into irrclevant and inappropriate contexts, together with fluent and
normally well-articulated speech. Curiously, this pairing of unusual prag-
matics with spared morphosyntactic function is evident in only o subsct of
children with spina bifida and hydrocephalus; Tew found that those who
display cocktail chatter are characterized by overall 1Q scores significantly
(26 to 30 points) lower than those who are not affected. Stough, Netle-
beck, and Iretand (1988) obscerved excessively irrelevant speech in 4 out
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of 14 children with spina bifida, who were not distinguishable from the
others in respect to memory, vocabulary, or verbal output; Stough et al.
suggest that the syndrome stems from dyslunctoning brain structures
thought to govern exccutive sclf-regulaung and sell-correcting behavior.,
It wou[d seem that pragmatics, more so than morphosyntax, is dependent
on general intelligence and exccutive function.

In summary, children with WS (and some cases ol spina bifida) are
highly socal and have an impressive mastery ol pragmatic skills such as
are capturcd in intonation patterns and common conversational gambits.
At the same ume, they appear to lack the ability to apply these skills in a
manner appropriate to their listener. Although it remains for comparisons
to be made with normal children matched on MA (or language level),
these observations may support the hypothesis of Rosenberg and Abbe-
duto (1993) that children will not rise above their cognitive level in prag-
matc skill.

Semantics

Semantics refers o the meanings encoded within language ar hoth the
sentence and the word level. Although most studies of MR Tanguage fre-
quently include a standardized measure of receptive vocabulary, few make
semantics their primary focus. From these stuches, it is now clear that
persons with MR apply normal strategies for comprehending sentences
and organizing thenr lexicon, and often develop extensive vocabularies.
Common arcas of weakness include abstract vocabulary, relational terms
such as before/after, and idhoms, as well as more in-depth knowledge about
verbs. As one would expect. semantic knowledge is highly correlated with,
and somecumes serves as a measure of, overall cognitive function, Cogni-
ton and scmantics can, however, be dissociated, as is made cspecially
salicnt in rccent comparisons (e.g., Bellugi ct al,, 1990) of adolescents
with DS and WS matched on MA and overall 1Q (FSIQ 50, CA 15 ycars).
In adolescents with WS, receptive vocabulary age (8.4 years) exceeded MA
expectations: in the adolescents with DS (vocabulary age 5.3 ycars), it was
uniformly below MA expectations. Differences in semantic fluency were
even more striking. When asked to generate names of animals, the group
with WS listed an average of 26.8 items over trials, compared to a mean
of 15.8 for those with DS. Adolescents with DS produced high-frequency,
typical names such as cat, pig, and dog; those with WS gencerated names
such as unicom, tyrandon, hrontosaurus, yak, ihex, and so on. In short, the
evidence for spared semantics in WS cuts across both receptive and pro-
ductive vocabulary knowledge.

Both semantics and morphosyntactic function are spared in WS, but
evidence from other subgroups suggests that these 1oo can be dissociated.
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For example, despite being low relative 1o MA expectations, receptive vo-
cabulary in persons with DS often exceeds morphosyntactic function (e.g.,
Chapman, 1993, Fowler, 1990; Mitler & Chapiman, 1984). This dissoctanon
will be further discussed in the section on syntax.

Especially interesting are recent studies suggesting that specitic deficits
in other components ol language or cognition will be rellected within the
lexical system. For example, persons with autism show specilic deficits in
intentional terms; syntactically impaired persons with DS have underspe-
cified verbs, and phonologically impaired persons with fra(X) have dithi-
culties with lexical retrieval.

Fuvidence that semantics is acquived. vefpesented, and processed in
normal fushion

There is, as in other aspeas of linguistic processing, a sizable hterature
suggesting that persons with MR develop, represent. and apply semantic
knowledge in much the same wav as vpically developing children
younger ages (for recent reviews, see Memvis & Bertrand, 1993; Rosenberg
& Abheduto, 1993). In particular, persons with MR acquire carly vocab-
ulary and semantic relations in the same order as do vounger tvpicatly
developing children, (c.g., Cardoso-Martins, Mervis, & Mervis, 1985 Du-
chan & Erickson, 1976 Fowler, Gelman, & Gleitman, 1994; Mcevis, 1987);
apply similar strategies when acquiving novellexical items (e.g.. Chapman,
Raining-Bird, & Schwartz, 1990; Mervis & Bertrand, 1993); and show sim-
ilar effects of prototypicality in fexical tasks (c.g. Tager-Flusberg, 1985,
1985b). In other rescarch reviewed by Rosenberg and Abbeduto {1993),
persons with MR also show cvidence of normal semantic priming effects,
such that when asked 10 name two pictures, they are faster at naming the
second object when it was in the same category as the first (cat, horse) than
when it was in a different category (cup, horse).

Persons with MR also apply typical sciantic strategios in sentenee com-
prehension. In two separate studics, adolescents with DS or unspecified
MR were morce accurate in understanding semantically plausible than im-
plausible constructions, with semantic sensitivity exceeding svntactic sen-
sitivity in comparison o vounger language-matched samples (Dewart,
1979; Fowler, 1984). Further evidence for normal semantic strategies
derives from a study by Bilsky, Walker, and Sakales (1983) comparing
adolescents with mild MR (CA 16 years, 1Q 62) with wpically developing
10-year-olds matched on MA. Although sentence recall performance was
relatively poor in the adolescents with MR, inferential processes were sin-
ilar across the two groups, each heing as sensitive to particular cues (e.g..
horse) as they were to general cues (e.g., animal) i retricving target sen-
tences.
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These normal semantic processes inomental retardation coexist with
obvious limitations in the accuracy and cfficiency ol indervenaal processing,.
Young acults with MR, for example, are significanty less able than CA- or
MA-matched conwols to recall the final word of agent-action-object sen-
tences presented at dscecond intervals, when retrievat is cued with the
subjectverb (Merrilt & Bilsky, 1990). When, however, there s only a
t-sccond pause between sentences, the three groups performed equiva-
lently, suggesting that antomatic semantic processing is comparable across
groups and that differences at the 3-second interval might arise from stra-
tegic and cffortful processes Jacking i the group with MR On the other
hand, participants with MR performed as well as the comparison groups
when sentences were originally presented with pictures depicting their
meaning; the pictures apparently aided semantic retrieval (Merrill & Jack-
son, 1992). Young adults with MR were also significantly aided in recall
(and in speed of sentence verihication) when the words in the sentences
were strongly related (c.g.. hanter shot vabbit versas photographer chased rab-
biny (Mcerrillt & Jackson, 1992). In summary, despite slower and fess stra-
tegic retrieval processes, persons with MR seem to encode semantic
information in much the same way as persons without MR,

Some specific effects of mental vetavdation on lexical kuowledge

Investigators have recently moved bevond sole velianee on ommibus s¢-
mantic meastures such as the PPVT-R (Dunn & Duann, 1981 1o understand
more specific effects of MR on lexical development. For example, Fazio,
Johnston, and Brandl (1993) assessed lexical knowledge in school-age chil-
dren with mild MR, using both the PPVT-RO which mcasures Taniharity
with labels for objects and activities, and the Boehm “Test of Basic Con-
cepts (Bochm, 1971), which focuses on relational terms such as nearest or
between. Performance on a general cognitive measure, the Columbia Men-
tal Mauurity Scale (Burgemecister, Blum, & Lorge, 1972) was strongly re-
lated to the Boechm (r = .72%%%) hut not related 10 the PPVT-R (v = .27),
suggesting that MR exerts a more specific effect on abstract relational
terms than on absolute number of labels recognized. Shmilarly, Natsopou-
los and Xcromeritou (1988) found that schoolchildren with MR (VIQ 63)
were significantly less able to comprehend the abstract semantic relations
encoded by hefore and after than were typically developing children-(CA 4;
3) matched on MA.'

Detailed study of semantic skills in WS has also yiclded interesting splits
in knowledge. Wherceas adolescents with WS obtain far higher scores on
receptive vocabulary measures and generate far more labels in semantic
fluency tasks than adolescents with DS, the groups perform equivalently
when asked to define terms on the WISC-R vocabulary subtest. Those with
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WS provided lots of situational or ancedotd information in anempting
defintiions but were no more able (o identify criterial teatures than |)('|"—
sons with DS (Bellugi e al., 1993%), Similarly, despite an extensive vocab-
alary for animals, adulis with WS have no more mnderstmding of such
biological concepts as “alive.” “animisi.” ar Upeople-as-one-animal-
among-many™ than do Gyear-olds at a preoperational stage ol cognitive
development {Johnson & Carey, 1995). And vel, on anasual vocabulary
items that do not require conceptual change, the adults with WS |)(‘|:-
formed as well as wpically developing -vear-olds matched for MAL Ac-
cording 1o Johnson and Carey, this discrepancy hetween preoperational
conceptual knowledge and advanced vocabulay results in “large. adult-
like Texicons mapped onto child-like coneepis.”’ .

The semantics of verbs s also complex. Whereas recognizing actions
depicted in the PPVT-R correlates well with MA, knowledge about how
verbs assign argument struchire is more closely associated with syintactic
kn()wl(‘(lg('. As discussed in detail below, Naigles, Fowler, and Helm (1995)
observed schoolchildren with DS (MA 6 vears) who, like much vounger
preschoolers, were largely insensitive 1o grammatical ('()ns|r;linl.\“spc(‘iﬁ(
to verbs they can recognize. According 1o Cromer (1987). where persons
with MR do have knowledge about syntactic constraints on specific verbs
and adjectives, that knowledge is correlauted with the lrequencey with which
a given verb is used, suggesting this knowledge may be acquived verb-hy-
verby in contrast, verb knowledge in voung children withont MR s unre-
lated to verh Trequencey,

Finally, specific semantic delicits are frequenty observed in persons
with autism, ine Inding curtous use of provouns (I/7von) and ditficnlv with
other 1erms involving perspective kg A\ different kind of semantic
weakness is evident in fragile N svndiome, relating more 1o rewrieval pro-

cesses. These two phenomena e discussed in the sections below.,

[solated semantic deficits in autism?

Inan c¢ffort 1o beter document clinical reporis that childre n o with autism
tend to confuse personal provouns, Lee, Hobson, and Chiatr (1994) com-
pared autistic teenagers with MR (MA =6 vears) with wepicallv developing
children matched on CA and MA, using a series of tasks r('([uirin‘gr
the comprehension and production of 1, “vou,” and el ,‘\gklin;l
expectations, there were few instances of pronoun reversal within the
experimental paradigm and all participants demonstrated accurate com-
prehension. And yet, teachers (rating the children independently) re-
ported that 17 of the 25 partcipants with autism reversed pr()n(mhs on
occasion, whereas no child without antism was reported as having reversedd
pronouns. Consistent with this split bemween performance in and out of
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experimental condinons, the anthors commented on o voung man who,
after succeeding on all experimental measures, ended the visit with,
“Thank vou for coming. Tonv™ (his own name). In spontancous specch
samples coltectied from voung autistic children, Tager-Flusberg (1989) re-
ports that pronoun-reversal errors comprised about 12% of pronoun
usage, but never occurred in the ranseripts of nonautistic voungsters with
DS,

Consistent with a lack of insight into another’s mental state, voung au-
tistic children make significanty fewer veferences to cognitive mental
states i evervday discourse than do Linguage-matched voungsters with DS,
despite comparable usage ol terms reterrmg to (the speaker’s own) per-
ception, desire, and emotion (Tager-Flushberg, 1992). Autistic adolescents
also used few mental-state terms (22%) in a pictre-sequencing task that
served 1o evoke psychological-intentional terms in children with DS (of
lower MA) and in wypically developing preschoolers (Baron-Cohen, Leslic,
& Frith, 1986). In contrast, when the sequences could be undersiood in
terms of causal-mechanical or simply descriptive-hehavioral eriteria, the
autistic children produced appropriate causal and behavioral language
between 78% and 95% of the time.

It has been more difficult 1o document parallel defions in semantic
camprchension. Although children with autism (CA 8 years) display less
understanding of emotional adjectives (e.g.. mean) than CA-matched con-
trol groups (one with typical development, one with schizophrenia), they
perform as well as typically developing children matched on MA (Van
Lancker, Cornclius, and Necedleman, 1991). Ignoring the finding that the
antistic group was as accurate as CA-matched comparison groups on non-
emotional adjectives (c.g., old), the authors atributed abnormal perfor-
mance on cmotional adjectives to language delav. Though it is clear that
poor performance on mentakstate tasks cannot be attributed solely o
language delav (c.g., Leslic & Frith, 1988), performance on mental-state
tasks 1s highly correlated with measures of syntactic (though not vocabu-
farv)y comprehension in auntistic subjects (CA 7-22 vears, 1) 68-72), sug-
gesting close connections between linguistie ability and theory ol mind
(Tager-Flusherg, 1994).

Choosing from sceveral possible explanations for this assoctation, Tager-
Flusberg (1993) suggests that some autistic individaals mav use their
knowledge of Lhinguage 1o bootstrap thenr understanding of mental states,
In this regard, it is interesting to note carlier reports stressing the signif-
icance of lingnage for the social development of children with autism.
Note, for example, Rutter’s (1978) pronouncement that autistic children
who devetop useful language by 5 years of age have a much bhetter prog-
nosis for social adjustment than those who have developed linde or no

language.
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Lexical vetvieval in fragile N syudyome

Even when receptive vocabulary is consistent with MAL the ability 1o re-
ieve semantic information accnrately andd clficiendy mav not I)(‘.. Partic-
ularly severe dexical retieval ditficuliies have been noted in persons with
fra(X). When asked 1o complete sentences whose MCANINES Were Con-
strained (Meal s ent with ) or nne onstramed (., Coonrips think aboui

)emades with [ra(N) (CGA S vears to adul; Vineland conmmunication
age .25 vears) commitied signific antlvanore seniantic ervors (fur grows on
a trees) than Ivpically developig bvear-olds, The groups dlid m'rl chifer
I nnber of syntactic errors, vague responses, or Lailure 1o vespond. The
males with tra(N) were also dispn)pm‘li()n;n('l_\' hampered by reducion in
contextual constraint (1.9 crrors in constraineed (’()n(liliun;lklﬂ in uncon-
strained condition) (Sudhalier, Maranion, & Brooks, 19992).

Sudhalter ¢t al, (1992) hypothesize that these semantic retrieval prob-
!ctxr]x may explain the extreme levels of perseverative language observed
lh fra(X) speech. THowever, the fact that afTecied in(li\'i(l.u;lls‘ sulfer mul-
l}plC language impairments makes it difficult o distinguish semantic dif-
ficulties from pragmatic or phonological weaknesses. Ina further attempt
l()‘ tease apart some ol these mulaple factors, Spinelli, Oliveria Rocha,
Gl.él(‘h(‘li, and Richicri-Costa (1993 made a detailed study of the nature
of speech errors in spontancous diadlogue, \‘\’()r(l—lin(linﬁ difhiculiv (de-
fincd as impaired flucncey with deliberate attemplis to \(';u’(‘ hftorthe .\\"m(l)
was clearly indicated in hall of their sample (two females, three males),
but was not evident in the remaiming three males. alt of whom preseniedd
much more severe verbal dyspraxia (inconsistent articulatory Crrors, -
appropriate siress and intonation). These results SUEEesL it m‘.x\" he possible
o separate semantic from phonological crrors, but furthes research s
clearly required to beter understand (andd remedhate) the complex lan-
guage mmpairment in (ra(X).

Sty

The smallish hody of rescarel on semantics in persons with MR suggests
%1 complex svstem. Not onlv does omprehension of sentences m\()li’(" the
mrersection of swntan and semantics, but lexical knowledae varies de-
pending on which and how items are assessed. Within Hu-'l(‘xium. per-
formance on individual terms depends cructadv on how ey relate o
th(rr aspects ol inguistic or cognitive fund Gan, People with avitisny displas
1§()|e1l0(l delicits in producing (il not necessartly understaneing) inl('|1'~
tonal terms: people with DS show dilTiculties with grammatc al ;‘1.\;)(‘('1.\ of
verbs; people with WS have difficalty with concepts dependent on cogni-

tve reorganization. In persons with WS, senantic production is closely
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ted 1o receptive vocabulary: in other subgroups, production s distined
from comprehension, porentially sharing more resources with phonology.

Morphosyntactic function

Rescarch over the last decade has extended and confirmed a large bodv
of prior rescarch demonsirating that maorphossntactne development in
persons with MR Largely parallels that observed in tvpicadly developing
children, though often stopping short of full mastery. Inaddinon . detailed
case studhies ol sophisticared grammatical tunction in the face of severeh
impaired general cognitive function has suggested that Later morphosyn-
tactic development is largelv autonomous from other aspects of cognition
(Cromer. 1994; Curtiss. TO88a, 1988h: Rondal, 19944, 1994h Yamada,
1990). Finally, evidence of dramatie variation in syntactic skilb wmong sim-
ilar-1Q persons with MR makes it increasingly possible to speculate about
what (if not general 1Q) underlies these individual differences. Why does
one person with an 1Q ol 50 master the granmumar of English while another
stalls at carly preschool levels? Several explanations have been advanced
for why syntax mav be differentally impaired or spared in individuals of

comparable intelligence.

Dhupact of cognitioe impairnient on synlax: Delay soithout deviance

Across a large number of studies, syntactic function in persons with MR,
whatever the source or extent of the retardation, looks like syntactic func-
ton in vounger (sometimes much vounger) typically developing children
(c.g.. Fowler, 1990). That is. when children with MR are compared with
vounger typically developing children, they use sentences similar in kind
(if not in complexity) and make similior errors, Complexity increases in a
similar fashton iy hoth groups, with no evidence for deviant constructions
in MR children not found also in tvpically developing children, Tnan carly
demonstration of these phenomena, Lackner (F968) wrote grammars 1o
describe the Tanguage “competence™ of five retarded children suffering
from encephalopathy (CA 6 to 4 vears., MA 23 1o 810 vears). These
granumars were based on an extensive data base. including 1,000 sponta-
necous utterances per cliuld, supplemented with probes lor specific struc-
tures using clicited repetition and comprehension procedures. Not only
was development normal and grammars systematic in all respects, but MA
predicted syntactic complexity: Tvpically developing children individually
matched on MA could comprehend sentences constructed from the gram-
mar of the child{ren) with MR at or below their own MA but could not
comprehend sentences from higher MA children.
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Although lew subsequent studies have supparted Lackner’s assertion
that MA is 2 good predicior of linguistic complexive many studies have
replicated his findings vegarding order of complexitv and regarding nor-
mal steategios lor production comprehension (e (.I(HII(‘I'.' LOS87:
Nernan, 1990, Nasopoulos & Nerameriton, 1990: see Fowler, 1990, and
Raosenbery & Abbeduto, TOY% for recent reviews). Fon example.atthough
it s logicalh possible for Tengih 1o OUISTEID svyniact complexity, 1n(".m
utevance tength (MEU)Y is nehihassociated with sentenee complexinv, up
unih MU 1 mosd groups with MR (c.g.. RKamhi & Johinston, 1982:
Scarborangh, Rescorla, Fager-Flasberg, Fowler, & Socdhalier 1991, In
males with ANy the correlation hetween MU anil grammatcal com-
plexitvis 88 much like the normal case (r = .96) (Sudhalter e al, 1991,
In longitudinal rescareh 100 (c.g., Fowler, 1981 Fowler, Gelman, & Gleit
man, 19949 Marcell, Croen., Mansker, & Stzemore, 19094 Tager-Flusherg
ct al., 1990) . the order of mastery ol syntactic structires closely |);n'.||l(‘i.\
the patterns observed in the normal case. It has heen ;n'gn(‘(i that this
nondeviant development is consistent with o modet of language acquisi-
tion that is heavily constrained by the brain that is acquiring the kinguage
(c.g., Newport, 1990). S

In recent vears, much of the work on syiax has focused on compre-
hension, with particular attention to three granumancal constructions: (1)
comprehension of active and PASSIVE VOIce constructions: (2) comprehen-
sion ol refative clause construdtions: and (3) sensitiviy 1o verb-dictated
assignmment ol agents 1o verbs, Farbh on, Dewart (1979) focused on the
strategies brought 1o bear ininterpreting active and Passive constructions
(The dog bit/was bat by the cary. She fomnd tha high-functioning children
with MR comprehended active sentences as well as MA-maiched normal
children but performed significantly less well with the passive voice. De-
wart atiribuates this poor performance on PASSIVEVOICC SCREenees to an
abnormal relimce on word order, In subsequent rescarch ivolving sim-
ilar constructions, Bridges and Smith (198:4) also found tha ("1i|(ll'(‘;l with
MR performed equivalently o tvpicallv developing children matched on
MA on actives and worse on passives, However, thev abserved that over-
reliance on word order was common in both groups of children, and
hence a normal language Ustage™ rather than a deviant sirategy, Similar
results were fonnd by Fowler (198:4), who presented active ;Il\r(l passive
sentences inan act-out task o children with DS, and 1o MT.U-maiched
preschoolers without MR (CA 92 1o 8 vears. ). The two groups did not differ
on senuanticatlv neutral sentences, but did differ in sensitivite 1o semantic
plausibilitv. The preschoolers conformed rgridivito word-order constraints
(hence failing the passive, and passing the active). The adelescents al-
lowed semantic consirin 1o supersede word order when in conflics
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Overall. these three studies suggest that Tanguage stage is a good predictor

of svntactic comprehension strategices, whercas MA is a better predictor of

semanuc sensitivity,

To further evaluate whether childeen with MR (CA 8 1o I8 yeary; 1Q
67) rcly more on word-order strategics than on syntax in sentence inter-
pretation, Natsopoulos and Xeromeritou (1990) examined comprchen-
sion of complement clauses embedded into four sentence (rames:

1. John asked Mary what groceries (o buy
2o John promised Mary o buy groceries
S0 John asked Mary 1o buy groceries

4. John told My what groceries 1o buy

These constructions are especially challenging because the granumatical
subject of the complement clause is missing from the surface structure,
Although some theorists have suggested that novice speakers will always
assign the verb in the complement phrase 1o the closest noun (i.c.. Mary
buys the groceries) in accordance with the “minimal distance principle,”
i this study, the children with MR, and MA-matched groups of children
without MR (CA 69 months: VIQ T10: MA 7 years) consistently assigned
agent status to the first noun (e.g.. John buvs the groceries), Both £roups
were more accurate ontypes and 2 than on 3 and 4, leading the anthors
to conclude, like Bridges and Smith (1984), that both groups use syntax
to a similar extent.

As mentioned earlicr, Cromer (1974) also found that children with MR
used comprehension strategies much like those of younger normal chil-
dren when asked to act owt constructions varying in whether the sentence
subject is the subject (S-type) or object (O-tvpe) of the embedded verl:

O-types The duck is easy (o bite
Saypes The duck is glad 1o bite,

Focusing on these same constructions, Cromer (1987) wracked develop-
ment over tme in two groups of children (one with mild MR, one without
MR) sclected for being at an “intermediate’ stage ol syntactic develop-
ment. Whereas linguistically “immatare™ ehildren consistently interpret
the sentence subject as the agent of the embedded verb in both O-tvpe
and S-type sentences, children who quahty as “intermediate™ interpret
these sentences in more inconsistent fashions, without achieving full ac-
curacy. In this study, intermediate-level children with MR were just as
accurate and consistent on the more dilticul O-type constructions as
intermediate children without MR; however, the group with MR was sig-
nificantly less accurate and less consistent on the simipler S-ivpe construc-
tions. Whereas the errors of the children with MR were highly correlated
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with word frequency (0 = 74}, inconsistencies were unrelatedt to word fre-

quency in children withour MR (= .05), . »

Further rescarch on the grammatical marking of individual lexical sems
was carricd out by Naigles et al, (1995), focusing on children’s knowledge
of the act that some verbs (e.g., dring) arc obligatorily transitve, whereas
others (c.g., fall) arc intransitive. In typical development, children begin
with the hias that those verbs which occur in transitive frames (/ Imng «
book) require an object; whercas those in intransitive frames (1 fell) chisallow
objects: only over considerable tme and experience (l‘() they come to
acquire knowledge specific to individual verbs, To determine whether ('In?-
dren with DS rely more on general syntactic principles (lrame compli-
ance)  consistent with  their morphosyntactic level, or \'(-x'l)-s;p('('ili(
knowledge (verb compliance) consistent with their verbal MA. Naigles et
al. presented famitiar verbs in novel frames (c.g.. the //.'nn_ [ell the gm/fﬂ):
Despite recepuve vocabulary levels of 5t years, schoolchildren with DS
(CA 9 to 11:8 years) were almost entirely swayed by the sentence eru(‘luf'c
in which the verh was placed, using comprehension strategics common in
young preschoolers, interpreting the sentence as “the .Ii<:r.1 caused the
giraffe o fall” rather than “the lon fell {to] the giraffe. Adolescents
with DS (MA 6:6, CA 12 10 1711 vears). like typical 3- and dvcar-olds,
relicd somewhat more on verb-specific information, but only in the sim-
plest of the syntactic frames presented,

In sum, recent studies of morphosyntactic function converge o suggest
that persons with MR are systematic in their grammatical kn()vxfl('(‘lgfr, fol-
low the normal course of development, show similar order ol difficulty,
and often can handle only mited fevels of svintactic complexity.

The basis of III()‘I'/)/IH\'_\‘H/fl(/lr' deficils

Onc of the most striking obsenvations about MR Linguage is the remen-
dous variability in linguistic function within and across subgroups of per-
sons with MR that cannot be atributed 1o genceral cognitive factors, On
onc hand, as reviewed in Rosenberg and Abbediio (1993) 0 many adults
with mild MR speak in svntactically complex sentenees, with .\ppr(?prial(‘
use of grammatical morphology. suggesting that it is certainty |)()ssul_)|f' Lo
achicve ultimate levels ol grammatical knowledge with Timited cogninon,
Full mastery of morphosyntactic function (after initial debaved (l('\'('l(_)p—
ment) also scems to be the case in more severely impatredd persons with
WS (c.g., Bellugi, Bihrle, Nevitle, Jermigan, & Doherty, 19493), in some
rare chromosomal disorders {(c.g., Borghgraef, Fryns, & Van der Bcrghct
1988), and in several other wellstudied (though ill-understood) cases of
organic pathology paired with exceptional tanguage development (e.g.,
Curtiss, 19884, [988h). On the other hand, it is also cear (and, T would
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arguc. cven more sarprising) that other adulis of cquivalent cognitive
status acquire only limited Tevels ol morphosvnacice function, as is olien
reported for persons with DS or fra(X) syndrome (c.g., Paul coal,, 1987,
Sudhalter ¢t al., 1992). As noted by Abbeduto ¢t al. (1989), beyond an
MA level of b years the relationship between language and cognition is
“heterogencous™; Rao and Srinivas (1988) used the term varied ™ 1o de-
scribe the Tack of correspondence hetween speech and langnage delav and
severity of MR in their stady of 300 disabled children i India.

What is most provocative of all are extreme variations within a single
well-understood syndrome. For example, although granumatical levels are
frequenty fow in DS, there are alsa cases ol exceptional Tanguage (Fowler,
1995: Rondal, 1994). In autism 100, welldeveloped grammar is possible
but far less common than a total fack of language (Tager-Flusberg, 1994,
n. D). This variability precludes any simple story, but it is just this selective
sparing or impairment of morphosyntactic function that provides a win-
dow into the cognitive, linguistic, and ncurological bases of individual
diffcrences in language function, and to the separability and interde-
pendence among language components.

Several distinct hypotheses about morphosyntactic variability in syntactic
development have been gencerated, not only through rescarch on persons
with MR, hut also through study of children with SLI or dyslexia. The frst
three hypothescs introduced helow are more descriptive than explanatory;
these attribute morphosyntactic deficits 10 inconsistent application of
rules, critical period factors, or a specific morphemic deficit. Two addi-
tional applications deserve more extensive discussion: memory, because it
is so frequentdy correlated with language in MR; and phonology, because
it could simultancously account for both grammatical and memory crvors,

Inconsistent application of rules. Farly rescarchers (e.g.. Lackner,
1968) chose 1o ignore inconsistent application of linguistic rules as mask-
ing true linguistic “'competence.”” However, the observation that persons
with MR continue to make crrors on long acquired suructures is striking.
Recall, for example, that children studied by Cromer (1987) were signif-
icantly morce inconsistent on the carlier acquired constructions than lan-
guage-matched controls. Similarly, adolescents with DS studied by Fowler
ct al. (1994) were producing later emerging grammatical morphemes
(e.g., verbal auxiharies), while stll erring on those morphemes which
appeared hrst (c.g., plural). This pattern was confirmed both cross-
scctionally and longitudinaily. Because inconsistent rule learning/appli-
cation is probably an important descriptor of MR language, and resonates
well with clinical reports, it deserves further study in its own right.
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Critical period factors. Curtously, many adolescents and adulis
with DS Ll to master morphosyntactic skilt that is typically acquired by 3
or 4 years ol age, well below MA expectations, One possible explanation,
first proposed by Lenneberg (1967) Cis that language learning dramatically
stows after a biologically inmposed shutdown ol the critical perod for lan-
guage acquisition. Recent estimates, looking at CA effects on first and
sccond fanguage learning (including sign language) . place the end of thas
hvpothencal crinical per toel at approximateh 7 or 8vears ol age (Newport,
1990), cmphasizing that the shutdown is not absolute, The himited lon-
gitudinal dat corvently available Tor children with MR suggrese relatively
rapicd growth in the preschool vears, followed by maore limited growth in
the schoolaged years and bevond (Dvkens, Hodapp, & Fvans, 1994
Fowler, 1988: Fowler cval., 1994; Miller, 1988; Tager-Flusherg ctal., 1990).
Consistent with a slowdown rather than shuitdown, Fowler (1988) observed
a modest merease i syntactic comprehension and production during late
adolescence among persons with DS (sce also Chapman, 1993; Marcell ¢t
al.,, 1994). Also consistent with a critical period explanation is the obser-
vation in cross-scctional studies that, relative to MA, morphosyntactic def-
icits often become more pronounced with increasing CA,

Newport (1990) raises the possibility that these critical period phenom-
ena may stem from changes in overall cognitive function: Whercas voung
children are forced to analyze utterances to accommodate their cognitive
limitatuons. older children are more Tikely to store unanalvzed utterances.
Such an explanation cannot, however, account for the stowdown in chil-
dren with MR, who, by those standards should be open o language learn-
ing for many more vears. In a somewhat ditfferent approach o critical
period [)Iu'nnn\('n.l. Locke (1990 has argued tha imlm\‘('x'i.\lu-(l language
results when the child is deprived of a full data base (by cither environ-
mental or cognitive factors) during what he refers to as a “critical period
for activation ol species-ovpical lingniste mechanisms™ (p. 37). Bevondd
Sutterances,” which Locke
describes as a right-brain function, but these will not undergo the kind of
analysis that characterizes carly language learning.

Clearly, more definitive data are needed to better evatuate these hy-
pothescs. looking bevond the relatively well-studied case of IS, The grow-
ing disparity between MA and language level even in children without DS
is of interest (e.g.. Abbeduto et al, TO8D) | but it would also e worthwhile
to learn just when highly verbal children with DS, or WS, or autism
achieved their impressive skills. Needing further investigation are clinical
accounts of children with rarer forms of MR, who reportedly have Tan-
guage and speech difficultics that are pronounced around 4-6 years of
age but disappear within a few vears {c.g., Borghgracf ¢t al., 1988; Tilstra,

that time, the child can continue to acquire
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Grove, Spencer, Norwood, & Pagon, 1993). It would also he of greart in-
terest to examine susceptibility to language therapy as a function of CA
and language status.

’ Specific morphosyntactic deficit. Gopnik (1990) has speculated
that some cases of specific language impairment may stem from a (ge-
netically ransmitted) insensitiviny to grammatical fearmures (phural, gender,
tensc). As cvidence, she cites data from an extended family of allected
individuals, none of whom produced morphological overgeneralizations.
Unfortumately the evidence Tor such anisolated deheitis not well sub-
stantiated: Other investigators Fmiliar with the familv sindied by Gopnik
report both that some grammatical morphemes are acquired and that the
deficits extend well bevond grammatical morphemes to allect other as-
pects ol syntax, semantic naming, phonological memaory, and receptive
vocabulary (Flewcher, 1990; Vargha-Khadem & Passingham, 1990).

Making a somewhat different hypothesis about specific syntactic deficits,
Clahsen and colleagues (Clahsen, 1989; Clahsen, Rothweiler, Woest, &
Marcus, 1992) point to p;u‘licular problems with establishing agreement
relations in grammar. According to that view, plurals (which arc a seman-
tce marker not dependent on agreement within the sentence) should not
he problematic for language-impaired children, despite their status as a
syntactic-semantic feature and despite their low acoustic salience. In con-
tast, the theory would anticipaie difficulty with verbal auxiliary markers,
gender agreement within noun phrases, and subject-verh agreement.
Clahsen reports just such a pattern in German-speaking children with SLI,
suggesting they do not have a general morphological deficit. At the same
time, the results cannot be explained on the basis ol a simple phonolog-
ical account according o which all elements of low acoustic salience
would be omitted.

Memory difficulties. Difficulty with verbal working memory has
long been hvpothesized to play an important role in language difficulties
in persons with MR (c.g., Cromer, 1974; Ellis, 1970; Graham, 1974; Hulme
& MacKenzie, 1992). Some investigators, however, have rejected this ex-
planation on the grounds that they failed to find a correlation between
digit span and syntactic comprechension (e.g., Dewart, 1979; Natsopoulos
& Xcromeritou, 1990) or because the memory levels attained by hyper-
verbal individuals appear to be limited in some absolute sense (e.g.,
Cromer. 1994 Rondal, 1994). These studies have {laws, however, and the
hvpothesis has recently been revived (e.g.. Hulme & Mackenzie, 1992),
aided by more sensitive memaory measures, a more solid theoretical foun-
dation, and related rescarch on children with SLI or dyslexia. Notably, in
rescarch on children with SEEF and dyslexia, Gathercole and Baddeley
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(1990) obscrved that phonological memory, indexed by the ability to ac-
curately repeat back multisyllabic pscudowords, was the single most pow-
erful predictor of Tanguage deficits among normal-1Q children.

Among persons with MR it is interesting that those individuals whose
morphosvitax is Uspared™ wend also 1o have rebatively intact verbal work-
ing memory. This is triue not only in comparisons across svndromes (c¢.g..
Crisco. Dobbs, & Mulhern, TO88: Hodapp et al.. 19920 Wang & Bellugi,
1994) . bhut mav adso explain some individual variation within svondromes
(Fowler, 1995 Marcell, Croen, & Sewelll T9O0Y. Both Rondal (1995) and
Cromer (1990 express surprise that then hvperverbal adults with MR
manage 1o acquire complex svntax with a digie spanas low as b oand ver
it should be kept in mind that a digit span ol 4 iy the norm Tor 3- and 4-
year-olds with full linguistic competence (sce Racette, 1993, for relevant
data). In her stndy ol 33 voung adults with DS, Fowler (1999) Tound that
only those persons with digit spans ol 4 or morc achicve complex svntax.
In short, a littic memory may go a long way, but more severe memory
impairment may prove 1o be an important obstacle 1o Synlactic acquisi-
tion.”

Recent observations about memory derived from an in-depth study of
children with moderate levels of MR (7 = 55 with DS, n = 55 without DS)
suggest striking paratlels between memory development and morphosyn-
tactic development. In that study by MacKenzie and Hulme (1987), digit
span (like morphosyntax in other studies) was only modestly correlated
with MA in the group with DS (r = 41 and in the group without DS (r
= .43). There was a significantly higher correlation between MA and STM
(r=".71) in typically developing children (CA 4 to 8 vears) of comparable
MA (6 vears). In both groups, digit span (like language) was generally,
though not always, below MA expectations. As MA increased, so did the
lag between MA and memory span: MA increased over time, but there
were only minimal gains in digit span in cither of the groups with MR, in
dramatic contrast to gains made in typically developing children. In the
group with DS followed over time (n = 8), the digit span began at 3.1
five years later, when subjects were aged 14 1o 19 years, the mean span
had increased only to 3.6, with only two subjects able to reliably recall 4
digits in order. MA scores in the mixed etiology group (n = 8) increased
at the same rate as in the group with DS, with mean MA increasing by 16
months over B years, In that group, mean span increased from 3.5 w0 4.1
digits; one subject finished with a span of 6 digits, 3 with a span of 4 digits,
and the remaining 4 could recall 3 digits. In short,as is true for morpho-
syntax, relatvely few cases of maoderate 1o severe retardation exist in the
presence ol comparatively well-preserved shortterm - memory perfor-
mance.

Given a4 number of reasons to believe that memory plays an important
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role in syntactic development among persons with MR, it becomes im-
portant to understand the source ol the wmemory diflicalties, One conclu-
sion on which most investigators agree is that the memory deficits that
appear o be related to Linguage are specifically verbal. In DS, for ex-
ample,”severe Iimitattons in verbal short-term memory deficits are in
marked contrast to relatively intact skills in visual or motor sequencing,
ruling out a giobal deficit in sequental processing (Bilovsky and Share,
1965; for supporting data, sce Doherty, 1993; Marcell & Armstrong, 1982,
Marcell & Weceks, 1988; Pueschel, 1988). Whercas typically developing
children (and adolescents with WS) displav an advantage for retaining
verbal over visuospatial stimuli, this pattern is reversed in persons with DS
(Fowler, 1995; Wang & Bellugi, 1994). That the ditficulty is verbal, rather
than auditory or articulatory, derives from observations that the deficits
in DS are evident whenever verbal coding is involved, independently of
whether the sumuli (e.g., letters) were presented visually or orally (e.g.,
Varnhagen ct al.,, 1987), or whether the response to be made required
speaking or only pointing (Marccll & Wceks, 1988).

One account of individual differences in verbal working memory fo-
cuses on spced of articulation, which sets a limit on the amount of infor-
mation that can be stored and rehearsed within an articulatory loop
(Gathercole & Baddeley, 1990). Although icis certainly true that persons
with DS do have slowed articulation, and even that their rate of articula-
tion is associated with verbal memory scores (c.g., Racette, 1993), perhaps
more striking 15 a [requent failure to rehearse verbally ac all (c.g., Com-
blain, in press; Llhis, 1970; Hulme & MacKenzie, 1992; sec Broadley, Mac-
Donald, & Buckley, 1995, for contradictory findings). This failure, oo,
scems (o be specifically verbal, as persons with MR who fail 1o use verbal
rehearsal strategics will use nonverbal strategies such as pointing to aid
memory (Fletcher & Bray, 1995). Investigators have advocated training
(e.g., Hulme & MacKenzie, 1992), but attempts to train rchearsal strate-
gies have not yet proven very successlul or long-lasting (c.g.. Comblain,
in press). To make a convincing case that verbal rehearsal underlics mem-
ory deficits, and hence syntax comprehension and production, it will be
necessary to demonstrate that rchearsal in strategies leads to improved
language. This remains to be done, convincingly, in any population.

A somewhat distinct account of verbal memory deficits auributes indi-
vidual differences to variation in speed of lexical storage and retrieval
(e.g., Varnhagen et al, 1987). Although they also failed to find cvidence
of verbal rehearsal strategies, Varnhagen ct al. focused on severe deficits
in the speed of lexical rewrieval from a long-lerm store in persons with
DS, reporting significant correlations between retrieval speed and memory
span not found in non-MR children. Their observation is consistent with
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recent accounts ol verbal memory that depend impm'l;mlly on lexical ac-
coss {(Gathercole & Adwms, 1993 Thalme, Mangham, & l"nm.w.\‘ l(')('”)_'..
Whatcever the |)l’(‘('is(' mechanism, it seems clem |l‘|'.ll indivichiod dudfer-
ences in short-term “ph(m()l()gical” memory depend 111“)(.)1‘1(\1111?' ()nlsmnc
aspect of phonological processing — be it encoding ,()( information ln-l(). Al
lexical store, rchearsing this information in an articulatory lf’()})' f)l re-
trieving this ph()n()]()gica] information rapidly and Ql'licicnlly. }"m this rea-
son, there is considerable overlap between attributing syntacuc problems
to a memory problem and attributing them to a phonological problem,

as discussed next.

Phonological /perception deficit. [n addition 10 the ml((‘ that pho-
nology plays in memory, there are a number (){lﬂr(';lsnn.\ o llnnk»I_)l-\(.:?;;-
logical variation also contributes to individual (hll('r‘cn('('s l(n Synlaciic l\-l., .
For one thing, consistent with Gleitman & Wanner's (1‘982) ])‘}1()]1()1(()?;1‘( al
salience hypothesis, the very markers that are mns:l often ()mlllc'(l .m‘ »nn-
mature speech, and about which agrecement rclations musl.hc n‘ﬂc:n'cd,
are just those that are acoustically l’l()nﬂk\“(‘ﬂl\.‘f\i l.h(‘ same Hme. I»l 1% im-
poriam to keep in mind that phonological difficulties are hightv prevalent
in the language-delayed population (c.g.. Leonard, M('(.r.c_gor,l;uul All‘(‘n-,
1992). just as language problems are higllly'pl‘('\';\l('n'l in (hll(ll"(‘ﬂ( first
diagnosed for ph()n()l()gi(‘z\l impairments (Shriberg & l\\}«/l;\(k()\vskf. l‘)&‘%.).
Arguing that specific language mpairment may have ils roots In mTl.—C
basic I)h(nml()gi(‘nl skill, Leonard ot al. (1992) (onn(lA(hnl cven 4 and H-
year-olds with Sl .1 who produced appropriate phonemic contrasts in .\p().n-
taneous speech were less able to discriminate such ('().IHX“‘ISIS as das/ dash,
ba/ da, ov dabiba/ dabuba than |\’|)i(‘;|ll\' developing chitdren n\;\l(:h('(l on
CA. Conversely, unexpected strengths i syntax often co-oceur with \V(‘ll—.
developed phonology, as Is Lrue in Persons wilthh and other (:;ff(‘\ n.l
exceptional language recently discussed i the 'Ill(‘l"dllll’(‘ {c.g.. Cromer,
1994: Curtiss, 1988a, 1988h; Rondal, 19940, 1994b). N

In evaluating a phonological defici hypothesis, it is critical lhl;}l we
come to some consistent agreement regarding what qualifics as a pho-
nological™™ deficit. Is. for example, the hypolh'csns Ill\'zlll(lkl‘l(ff‘l by up;)rl(;
that syntactic skill can coexist with marked articulatory (Fch('us (1CS‘(H)L4
by Lebrun and Van Borsel (1991)? And how ;1r(? .we Lo ml.crprcl l(‘p(?l[S
that children with Prader-Willi syndrome uniformly (llsplay marked
deficits in articulation and morphology, but only one-hall of 'xhe sam-
ple present clear evidence for syntactic (lvhmg (Klcppe, Katayama,
Shipley, & Foushee, 1990)> Clearly, o ascertain whether Ph()nolotg-
ical and syntactic skills are associated will depend on well-defined mea-
sures of what is meant by morphosyntax (separate from secmantics),
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as well as on o much cleaner separation of arnicaladon and phonological
deficis than s carrently avaidable.

In secking the source of deficits in morphosyntactic function, an im-
portant goal for future rescarch is to assess more accurately any syntacuic
competence that may be masked by processing difficulties, drawing on
recent advances in the study of carly language development. One possi-
bility is to examine sensitivity to grammaticality, such as has proved ellec-
tive in looking at morphosyitactic abilitics in agrammatic aphasics (e.g.,
Lincbarger, Schwartz, & Saffran, 1983). Ahthough the ability 1o make
grammaticality judgments has previoushy been restricted to schoolchildren
of normal 1Q and only high-functioning persons with MR (e.g., Bellugi,
Wang, & Jermigan, 1994; Cromer 1994), the serendipitous results of a
recent study (Naigles et al., 1994) suggest that it may he possible to asscss
sensitivity to different gramimatical structures in more typical persons with
MR I that study, it became obvious over the course of testing that chil-
dren (both normal-IQ and those with DS) took significantly longer to
begin acting out those sentences which violated constraints on verb ar-
gument structure (c.g., the lion fall the giraffe) than i did 1o enact gram-
matical sentences. Both schoolchildren and adolescents with DS showed
this sensitivity to grammatical stuicture, even though it was less clear in
cither their comments or their interpretation.

Phonology

Phonological difticultics arc commonly reported in descriptions of the
language of persons with MR, but few studies have focused on phonology,
and most of those have stressed the normaley of phonological develop-
ment. There are, however, reasons to believe that phonological skill may
be extremely relevant to understanding the ennre language profile of the
person with MR, For one thing, as discussed above, |)I|(m<)l()g\' mav he a
crucial factor in limitung syntactic development, cither through rendering
unstressed functors nonsalient or, indirectly, via the role that phonology
plays in short-term “phonological” memory. It may also be that what ap-
pears to be a semantic production problem (c.g., Spincili et al., 1995;
Sudhalter et al,, 1992) may ultimately depend on well-specified phonolog-
ical representations (sce Katz, 1986, for rclevant data from persons with
reading disability).

Phonological skill also plays a crucial role in determining successful
communicative interactions. Even children who test “‘normal’™ on a test
of articulation, by virtue of being able to produce all phonemic segments
in isolated words, may have serious difficulties in intelligibility, resulting
perhaps from the stresses placed on the phonological system in fast-
moving exchanges with lTong, complicated utterances (c.g., Crosley &
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Dowling. T989: Paul, Cohen, Breg, Warvon, & Herman, 1984, Recogniz-
g the complexing of phonological skill, investigators are augmenting
measures of Carticulation” with measures ol intelligibihine, defined as the
percentage of words that are terpretable to a listener (eg., Kent, 1993).
Similarly, it is clear from work with other populations that differences in
articulation do not acconunt for variability in encoding or retrieving pho-
nological information in memony (see Gathercole & Baddeley, 1989, vis-
a-vis children with SLI or Brady, 1901, vis-d-vis children with reading
difficulties). Finallv v must be kept in mind that communicative difficul-
tes may stem from factors quite distinet from structural phonology, as
may be the case for the dyvsfluendies and dyspraxias obscerved in fra(X)
syndrome (Paul et al., 1984). In short, 1o cexplore cither the causes or
consequences of individual differences in phonology, rescarchers on MR
language will have 1o be very sensitive to assessment issues, huilding upon
the rapidly changing body ol rescarch on normally inteligent children
with specific language or reading problems.

l’/z,mm/ngir/l,/ weakness in Down syndrome: Marked delay
withou! deviance

It bas been observed that persons with DS make far mare phonological
errors than other persons with MR matched on MA (c.g., Dodd, 1976),
and that the errors produced are qualitatively similar to those produced
by much younger children matched on language age (MLU) (Smith &
Stoel-Gammon, [983; Stocl-Gammon, 1480). Supporting this view, Van
Borsel (1988) obscerved that the speech errors produced by five Dutch-
speaking adolescent givls with DS were nerly identical 1o the error pat-
terns  observed in voung normal childven,  suggesting  that these
misarticubations result rom delay in speech development.

With all this emphasis on “normaley,” only recently have investigators
turned their attention to documenting the extent of the difficulties ox-
pericnced in persons with DS, One hint derives from the observation of
Smith and Stock-Gammon (1983) that children with DS showed a slower
rate of improvement over time, lagging further and further behind the
language-matched controls on which they were inidally matched. In a re-
cent study directing attention to the severity of phonological deficits in
DS, Kumin (1994) analyzed data [rom 937 parent questionnaires regard-
ing intelligibility of their children. Looking across all ages, 58% ol the
parents answered that their children frequently had difficalty making them-
selves undersiood and 37% reported that their difficulty occurred some-
times; only 5% reported that their children rarely or never had difficulty
in being understood; this was true for at least 85% of the children in each
age group. (Kumin notes that nondisabled children grpically achicve
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100% intelligibility by 4 vears ol age). Acknowledging that the self-selected
nature of the sample may not accurately veflect the true population dis-
tribution, these findings are consistent with more informal obscervations
and may suggest that we have underestimated the extent of phonological
diffrculdes in DS, (Sce Miller, 1987, and Rosenberg & Abbeduto, 1993,
for similar scnuments.)

Fuidence that phonology is a separable module

There is considerable evidence, from normal and atvpical populations,
that phonological skill is a separate cognitive module not closely ass0Ci-
ated with g(‘ncr;ll cogmitive function (sce Studdert-Kennedy & Mody, 1995,
for a recent discussion). This point is well documented in children with
SL1 (e.g.. Rapin etal. 1992) but evidence for such separability within MR
is still being gathered, Inan least some persons with MR (1Q H0 1o 70, CA
5 vear, MLU 3.6), phonological development is impaired (o the same
extent as it is in ML U-matched children with S (1Q 100, CA L years).
Both groups cvidence o more phonological processes (e.g.. phoncme
deletion, simplification, cte)  than wypically developing |)|('>(‘I1()()I('rs
matched on MLU (1Q 114, CA 3.6 vears) (Klink, Gersiman, Raphael,
Schlanger, & Newsome, 1986). Further evidence for specilic phonological
problems is provided by Lebrun and Van Borsel (1991), reporung on a
17-year-old with DS. Despite fair language comprchension and simple,
grammalic;\lly correct sentences, her phon()logicul development was poor,
with “slurred’ articulation and numerous phoneme substitutions and de-
letions. Prolongations and repetitions of sounds were evident in sponta-
neous specch as well as in naming and in repetition tasks.

Sowrces of phonological deficits
g

There is a growing and contentious literature regarding the source of
phonological deficits, much of it turning on the question of whether the
deficitis language-specific or whether the difficulies stem from more gen-
eral difficulties in auditory processing. Despitc little explicit data from
persons with MR, there are provocative coincidences. Consistent with a
general auditory processing view is the observation that persons with DS
arc not only characterized by phonological difficuliics, but by a high in-
cidence of otitis media and hearing loss. In contrast, the hyperverbal chil-
dren with WS arc marked by hyperacusis so extreme that families need to
regulate environmental noise to alleviate their child’s discomfort (Udwin
ot al.. 1987). Evidence contrary to a general auditory account include
Miller, Leddy, Miolo, and Sedey's (1995) finding that rate of carly lan-
guage development in young children with DS is completely independent
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of individual differences in hearing. In adulis with MR oo, theve does
not scem 1o be a significant association between hearing ieasures and
tanguage skill (Marcell, 1992). Finally, - sizable literature suggests that
normal-1Q children with SLE or reading disabiliny [reguenthy have speech
perception problems, but without accompanying weaknesses i the non-
linguistic processing (see Mody, Studdert-Kennedy. and Brady, in press,
for a revicw).

Fortunately, phonological development, perhaps more than other as-
pects of language, lends itself to remediation. Cholmain (1994) for in-
stance, describes a therapy program to remediate anintelligible speech of
six children with DS, using amplification and structured exposure to con-
trastive values of phonemes. She reports that a major restructuring oc-
curred within short time spans, with increased intelligibility and growth
in expressive svntax, Buckley (e.g., T993) . also working with children with
DS, has conducted a series of studies using printed Linguagre 1o enhance
the spoken representation ol speech: this oo appears (o ofler promising
results in aiding phonology and syntax. T these suecess stories can be
replicated in well-controlled studies, ey would have important imphca-
tions for our understanding ol the underiying bases ol language mpair-
ment.

Implications

In the last 10 vears, rescarch on language in persons with mental retar-
dation has become increasingly analytic, focusing not only on distinct sub-
components of language, but also on well-defined ctiologics, aided in
identification by rapid progress in biology. Advances in our understanding
of other subgroups with language impairment (children with SLIT or dvs-
lexia) have been and will continue to be important, both in cfforts toward
creating an overarching theory of language impairment and in providing
tools for assessment. :

Rescarch over the last decade has clear and important implicauons for
intervention. First, it makes it cver more essential 1o assess pragmatics,
semantics, morphosyntax, and phonology separately 1o ascertain the needs
of the individual child. Sccond, within a given language component, it
remains important 1o adopt a developmental approach, working with the
child 1o move through the subsequent stages. Third, the data regarding
critical period issues, though stll inconclusive as vet. suggest that we
should invest considerable resources in enhancing language input and
language therapy in the preschool and carly elementary years; at the same
time, it is clear that therapy should continue well into and beyond ado-
lescence. Furthermore, it is now clear that children should not be denied
access Lo speech services merely because there is not a large discrepancy
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hetween measures of cognitive and linguistic funcion. Lspeciatly as chil-
dren move bevond the carlicst stages of language acquisition, there s
sufficient independence between language and cognition that all children
whe arc not vet fullv (luent should be given assistance to move them
forward. Finally, although cach language component carrics its own jus-
tiication for remediation, the rescarch outlined here points o phonology
as plaving an especiatly important vole in Tanguage more generadly.,

I is also possible that the enhanced understanding of kimguage profiles
which characterize specilic etiologies will prove helpfual for remediation
purposes, directing clinicians toward arcas of greatest vulnerabitity and
alerting them o look bevond appearances to underlving competencies. It
would, however, be a mistake 1o expect that ctiology is decisive regarding
ultimate language status. This point is made especially salient in the case
of DS, where increasing numbers of voung adulis are achieving language
tevels previously undreamed of.

A revolutionary change in the last decade concerns rapid advances in
neuroscience: MRI PET scans, and EEG measures offer outstanding op-
portunitics to test owr hypotheses about the cognitive and neurological
basis of language impairments, and about the separability of Tanguage
componcnts. This new technology, il'.\I)pl’nln'i.\l('ly combined with carelul
behavioral analyses of the siructure of language difficulties in well-defined
subgroups with MR, should lead to great advances in the decade ahead.

Notes

1. According to Cantwell and Baker (1987) of children (CA 2-18 vears old)
brought 1o a psvchiatrie clinic, MR was present in 43% ol those presenting a
language delay (o= 250), but in only 13% of cases without clear Tanguage delay
(n = 100}, Stevenson and Richman (1976) found mental deficieney in close 1o
halt of 3-ycar-old children with expressive binguage delays. fnarecent Phillip-
pine study (Ledesma cval, 1992) 0 MR was evident in 63% ol children with
language delav. In longitidinal research, Sitva, McGeeo and Williams (19833)
found that over 8% of children with delays in both verbal comprehension and
expression at age 3 carned 1Qs helow 77 atage 30and below 89 avage 7. These
resudts suggest that language deficits may he one manifestation of more general
delay.

2. Although children with MR clearly vary in how discrepant linguage funcuon is
from general cognitive Tunction, the wility of such a comparison for imterven-
tion has been questioned. In a two-vear racking of the stability of the relation-
ship bewween fanguage and cognition, Cole. Daleand Mills (1992) cvaluated
125 children envolled in o special education program (CA 3=7 vears, McCarthy
1Q 77, PPVT-R 76, TLLD 77). Substantial changes i the cogmuve-language
relation over time led to considerable fluctuations in cligibility for language
intervention, which often requires evidence tor a preestablished discrepancy
between cognitive and linguistic function.

3. Maratsos and Matheny (1994) argue that the data from WS fail 10 invalidate
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. YVt el .
the cognition hvpothesis on the grounds that tpically develaoping preschoolers

w are 1 . . . . I P M N

h.n e highly fluent speakers also lail Piagettan concrete operational tesis. His
pomnt is that such l,qhm may vervowell stiem from memon or attentional de-
mands vather han from a lack of hasic cognitive skills

This is possibly, ;
cven probabl mrae. ! ' and

' pr . On ||1‘(' other hand. this disjuncnon benween hsghlv thuent
syntax and limited cognitive skills i the npical .
turned around to suggest that (nmpl('x svntactie
dent of such cognitive fictons,

preschooler could alvo be
sl maw indeced be mdepen-

4. (:.lII'I()|I\|\. comprehension of sdioms (c.g. bl the hooky)
differentially affecied m MR (Fzell & Goldsicin, 19a1)
(W”,h, MR Q) 62y (()Ill})l("?(_‘ll('('(l siwntheanth fewer whioms (17% corvect) than
Gvear-olds without MR (67% correct). they wer e Just as acenrate as npicatly
developing Gvear-olds matched on MA (9% COrrecty; ;|H‘lhr('(: e vonld
select prcares to maieh lieral mceammnges, and the :
exclusively literal, One might qm-.\linln whethes
heart, it the sack,

does not seem to he
Mthongh Svear-olds

groups could

voungest children were almost

the dcioms acquared {reak my

_ et carmed away) were acquired as unanalvzed whales, aned
h.(‘n((' Inll(.|l hhe velerennal vocahuban generallv, Farther intenvention \\'«;xl‘\ by
Lsell flll(l Goldstem (1992) suggesis that ehildren with MR can be tanght liceval
meaning. essentially by monitoring for IApProprite meaning I ‘

o B(’_\’nn.(l an MA of 4 or 5, chgitspan scores wpically depend not onl on pl
nological memaory but also on attentional Taclors ‘ o
be considered the hest measure ( .
Baddeley, 198y,

. Digit span alone should no
for discussion see Bradv, 1991; Gathercole &
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