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Clinicians working with children who have significantly compromised speech
production capabilities and subsequent reduced intelligibility are often faced
with the question, What will happen to natural speech if an augmentative and
alternative communication (AAC) system is implemented? Typically, the ex-
tent of the individual’s speech production challenges influences the level of
concern regarding the impact of AAC intervention on natural speech.

For individuals who experience such severe impairments that they are
unable to voluntarily produce sound or can only produce gross undifferenti-
ated vocalizations, the decision to implement AAC intervention to enhance
communication effectiveness is usually eagerly endorsed by parents and pro-
fessionals. The opportunity to allow the individual to communicate with oth-
ers in order to participate in family life, express his or her wants and needs,
further develop language, and develop social relationships usually overwhelms
concerns about the impact of AAC on speech development. Due to the sever-
ity of the speech impairment, most stakeholders realize that the development
of functional speech is likely to be a therapy-intensive process that may not be
successful. Typically for such individuals, AAC interventions and natural
speech interventions continue simultaneously, at least until it becomes clear
that natural speech is not progressing, at which time the focus of communica-
tion intervention shifts primarily to AAC.

Others with significant communication impairments are able to speak
such that they can be partially understood by very familiar parters. For these
individuals, the decision to initiate AAC intervention is somewhat more com-
plex than for those with more severe impairments. For individuals who dem-
onstrate the potential to speak, even though their speech may not be func-
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tional to meet all communication needs, concerns that implementation of
AAG may result in an arrest in speech development or a reduction in desire
to use natural speech are often expressed. However, if AAC intervention is
withheld until the course of natural speech development is clear, these chil
dren may be forced to learn, participate, and develop their social roles with a
communication system that is minimally effective or that requires a caregiver
to serve as an interpreter for other family members, peers, teachers, relatives,
and so forth.

Finally, some individuals are able to use their disordered speech to meet
many of their communication needs with familiar people (i.e., family mem-
bers) in familiar contexts (i.c., home); however, the ability to meet their com-
munication needs is inconsistent with less familiar communication partners
(€., peers) and in less predictable contexts (i.e., community settings, school).
For these individuals, the decision to initiate AAC intervention is often diffi-
cult, with parents and professionals, again, concerned about the impact of
AAC on natural speech.

In summary, caregivers of individuals with moderately-severe and severe
communication disorders face several options regarding AAC intervention:

1. Allow the individual's communication to remain compromised in all or
most situations while waiting for his or her speech to develop through mat-
uration and/or aggressive speech intervention.

2. Provide AAC intervention to enhance communication concurrently with
speech intervention.

3. Provide AAC intervention to enhance communication while simultane-
ously providing less intensive speech intervention or discontinuing speech
intervention.

To date, there is little direct empirical evidence that addresses the effect
of AAC on natural speech. Consequently, AAC practitioners are unable to
provide accurate and satisfactory information to families and other profes-
sionals regarding this important concern. In the absence of definitive infor-
mation, clinicians may be tempted to turn to informal or anecdotal reports
such as those provided by Silverman (1995).

Following a review of the literature pertaining to AAC and motivation to
use natural speech, Silverman stated,

Teaching a severely communicatively impaired person to use augmentative communica-
tion does not appear to reduce his or her motivation for speech communication—a con-
clusion supported by more than 100 published and unpublished reports. (1995, p. 34)

Based on this same review of the literature, Silverman claims that using AAGC
“seems to facilitate speech (i.e., increase verbal output)” in at Jeast 40% of in-
dividuals who use AAC (p. 34). On the surface, this information is good news
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for advocates of AAC; however, it is important to note that Silverman’s con-
clusions were not drawn entirely from published research-based evidence but
rather from summary results from a number of sources, some of which were
anecdotal and unpublished. In addition, Silverman’s review encompassed in-
dividuals with aphasia, apraxia, dysarthria, autism, and mental retardation—
populations with very different underlying problems.

~ Inan attempt to determine the effect of AAC on natural speech produc-
tion in individuals with developmental disabilities, Millar, Light, and Schlosser
(2000) completed a formal meta-analysis of published literature in which doc-
umentation of speech production during and/or following AAC intervention
was reported. Ultimately, this meta-analysis included 50 studies that were pub-
lished between 1975 and 1998. Critical to note is that none of the available re-
search examined the effects of AAC on speech directly. Rather, information
about speech was reported secondarily to other research questions. Meta-
analysis results showed that across all studies, the majority of individuals
demonstrated limited increases or no change in speech use following inter-

" vention involving AAC. Again, this would appear to be relatively good news

to advocates of AAC; however, quantitative measures associated with speech
production including segmental analysis, speech intelligibility, and communi-
cation effectiveness when natural speech was employed are unknown. Simply
measuring the number of productions or verbal communicative attempts, as
was the case in many of the studies examined in Millar and colleagues’ meta-
analysis, provides a gross estimate of speech use but does not address any
changes in quality or accuracy of productions. These are important variables
to consider when assessing the impact of AAC on natural speech.

Clearly, the question of how AAC affects natural speech is complex, and
t‘.hc answer is not well understood. In part, this may be because the question
1s_too broad to answer without addressing several, more circumscribed, con-
stituent questions. This chapter provides a conceptual framework for consid-
ering the relationship between AAC and natural speech through examination
of five components, shown schematically in Figure 2.1, that pertain to natural
speech and AAC. These components are

L. Speech production characteristics: What do we know about the under-
lying speech production problems experienced by targeted populations
of individuals with developmental disabilities?

2. Speech intelligibility: Does use of AAC make natural speech more under-

standable to communication partners?

Use of speech: How does AAC affect modes of communication employed?

4. pommmﬁcadon effectiveness: How does AAC affect the individual’s abil-
ity to communicate effectively?

5. Integrating multiple modes of communication: In what ways can speech
and AAC be used together to enhance communication?
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Figure 2.1. Conceptual framework for considering the effects of AAC on natural speech.
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This chapter describes what is known about the effects of AAC on natu-
ral speech according to each of the five components outlined above and iden-
tifies directions for future research. Finally, a case example illustrating con-
sideration of each component is provided.

SPEECH PRODUCTION CHARACTERISTICS

To understand the impact of AAC on speech, it is important to examine spe-
cific speech characteristics and their underlying bases, both of which can have
important implications for intervention and long-term outcomes. This is par-
ticularly true with respect to expectations for changes in speech that might
occur with growth and development or with intervention. Three common, yet
very different, populations of individuals with developmental disabilities who
are frequent candidates for AAC will be addressed in this section. These are
ndividuals with cerebral palsy, Down syndrome, and developmental apraxia
of speech (DAS).

Cerebral Palsy

Cerebral palsy is a nonprogressive, neurologically based motor impairment
syndrome that is diagnosed in early childhood (Pellegrino & Dormans, 1998).
Prevalence estimates of dysarthria associated with cerebral palsy vary be-
tween 31% (Wolfe, 1950) and 88% (Achilles, 1955). Speech characteristics ob-
served in those with cerebral palsy are extremely heterogeneous in nature and
depend, to a great extent, on underlying pathology—specific muscles and
muscle groups that are affected and the physiologic involvement of each. Ac-
cordingly, generalizations across individuals, levels of severity, and physio-
logical types are somewhat difficult to draw. Research, although sparse, sug-
gests that speech problems experienced by people with cerebral palsy can
affect all speech subsystems—respiration, phonation, resonation, and articula-
tion. Specific effects on each subsystem follow.

In general, respiration is considered the driving force behind the pro-
duction of speech. It provides the energy source for the phonatory system,
which in turn provides the sound source that is filtered by the articulatory
and resonatory systems, resulting in the sounds and words of a language
(Kent & Read, 1992). Research suggests there are several respiratory prob-
lems that may occur in individuals with cerebral palsy, including:

* Respiratory patterns appear to be less flexible than those observed in typ-
ically developing children (Hardy, 1964).

* Use of a rapid inhalation and prolonged exhalation pattern of speech
breathing employed by speakers without disabilities may be difficult (Mc-
Donald, 1987).
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+ Antagonistic movements of the diaphragm-abdomen and thorax may be
more common, resulting in less efficient and reduced inhalatory volume
(McDonald, 1987).

+ Maintaining consistent subglottal air pressure for speech may be difficult,
thus resulting in loudness variation (McDonald, 1987).

Phonatory problems associated with cerebral palsy have received less at-
tention in the research literature; however, McDonald (1987) made the fol-
lowing generalizations:

+ Coordinating initiation of phonation with expiration may be difficult.

* Adduction of the vocal folds may be too forceful and regulation of vocal
fold tension may be difficult.

* Prevocalizations often result from difficulty with timing the onset of pho-
nation.

Velopharyngeal function in individuals with cerebral palsy has also re-
ceived little research attention; however, Kent and Netsell (1978) found that
individuals with athetoid cerebral palsy tend to have difficulty achieving con-
sistent velopharyngeal closure.

Of all speech subsystems, articulation appears to have received the most
attention. Research has demonstrated several different articulatory character-
istics of individuals with cerebral palsy. Collective observations across stud-
ies are as follows:

+ Sounds involving the anterior portion of the tongue tend to be frequently
misarticulated (McDonald, 1987; Platt, Andrews, Young, & Quinn, 1980).

+ Individuals tend to exhibit a large range of mandibular movements (Kent
& Netsell, 1978), including hyperextension (McDonald, 1987).

* Stops, nasals, glides, velars, and bilabials tend to be articulated correctly
(Platt, Andrews, Young, & Quinn, 1980).

+ Voiceless sounds tend to be misarticulated more frequently than voiced
cognates (McDonald, 1987).

+ Errors tend to occur more frequently in the word-final than word-initial
position (Platt, Andrews, & Howie, 1980; Platt, Andrews, Young, & Quinn,
1980).

* Abnormalities in the timing and range of tongue movements tend to occur
(Kent & Netsell, 1978).

* Articulatory transition times tend to be prolonged (Kent & Netsell, 1978).

» Individuals with spasticity and athetosis evidence differing error patterns
(Platt, Andrews, & Howie, 1980; Platt, Andrews, Young, & Quinn, 1980).

+ Fricatives and affricates are often misarticulated (Platt, Andrews, Young, &

Quinn, 1980).
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* Vowel productions are often inaccurate (Platt, Andrews, Young, & Quinn,
1980).
+ Coarticulation may be problematic (McDonald, 1987).

The constellation, severity, and functional manifestation of subsystem
deficits are highly variable among individuals with cerebral palsy. Problems
with any one or all of the speech subsystems can result in functional limita-
tions, typically measured by intelligibility and rate of speech (Yorkston, Beukel-
man, Strand, & Bell, 1999). The relationship among speech subsystems is com-
plex, and problems with a greater number of subsystems do not necessarily
constitute greater functional limitations. Some individuals may experience
problems primarily with the articulatory system and consequently have pro-
found functional limitations, whereas others may have problems with all of
the subsystems and have only mild functional limitations.

Perhaps the most important point regarding speech production in indi-
viduals who have cerebral palsy is that the underlying cause is neuromuscular
in nature. Consequently, although these individuals may experience some
changes in speech with growth, development, and aging, for the most part,
problems are static, and gross functional changes without the use of compen-
satory AAC strategies are not likely.

Down Syndrome

Individuals with Down syndrome present with a unique set of speech pro-
duction differences relative to those associated with cerebral palsy. Research
suggests that 95% of parents of children with Down syndrome sometimes or
frequently have difficulty understanding their children’s communication at-
tempts (Kumin, 1994). Speech problems appear to be associated with anatom-
ical and neurological differences along with mental retardation. Specific prob-
lems include

* Central nervous system structures may differ in size relative to age-
matched peers (Florez, 1992; Scott, Becker & Petit, 1983) and consequently
may be associated with reduced accuracy, timing, and sequencing of
speech movements (Leddy, 1999).

* Larger tongue size in relation to the oral cavity (Arden, Harker, & Kemp,
1972) may affect tongue placement for articulation. Attempts to correct this
anatomical difference have included tongue resections, which seem to re-
sult in little if any improvement in speech intelligibility (Parsons, lacono, &
Rozner, 1987).

* Abnormal development of the facial bones, including smaller skull (Fro-
stad, Cleall, & Melosky, 1971; Kisling, 1966; Roche, Roche, & Lewis, 1972;
Sanger, 1975), may result in a smaller oral cavity.
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* Midfacial muscles tend to be poorly differentiated and may result in lim-
ited elevation of the upper lip and corners of the mouth for facial expres-
sion (Leddy, 1999).

* Hypotonia may make it more difficult for individuals with Down syn-
drome to control both fine and gross motor movements (Yorkston et al.,
1999). Because speech production involves the coordination of many
muscles within the four subsystems (i.e., respiration, phonation, resona-
tion, articulation), hypotonia may play a role in decreased speech intelligi-
bility in individuals with Down syndrome.

In addition, problems with articulatory, phonatory, and resonatory sub-
systems are also characteristic of individuals with Down syndrome {Lcddy,
1999). Articulatory problems, in particular, appear to be associated with ana-
tomical and neurological differences outlined previously, as well as a wide
range of cognitive abilities. Articulatory characteristics that affect some, but
not all, individuals with Down syndrome are as follows:

* Articulation and phonological processing disorder patterns are similar to
those of younger children without Down syndrome and include initial
cluster reduction, stopping, and final consonant deletion (Bleile & Schwartz,
1984; Iacono, 1998).

* Range and frequency of speech errors seems to be greater for children
with Down syndrome than for typically developing children (Parsons &
lacono, 1992) '

* Dysarthria orverbal apraxia may influence overall intelligibility (Yorkston
etal., 1999) and can compound the effects of an existing phonological pro-
cessing disorder.

+ Tongue thrust patterns may influence both mastication and articulation
(Kumin, 1994),

Problems with the phonatory system are most commonly manifest as
a hoarse vocal quality (Leddy, 1999). Leddy suggested that anatomical dif-
ferences, endocrine dysfunction, and an abnormal vocal fold structure may
contribute to this percept in the speech of individuals with Down syndrome.
Resonatory problems seen in individuals with Down syndrome include hypo-
nasality or hypernasality. Hyponasality may be due to enlarged adenoids or al-
lergies, and hypernasality is often due to flaccid muscle tone (Leddy, 1999).

Finally, fluency disruptions occur in approximately 45%-53% of individ-
uals with Down syndrome (Devenny & Silverman, 1990; Preus; 1990), with
dysfluencies tending to be more common among those who have better ex-
pressive language skills (Kumin, 1994). Given the wide range of structural and
neurological differences, it is not surprising that some researchers believe indi-
viduals with Down syndrome have fluency disruptions due to motor-based
difficulties, whereas others believe that dysfluencies are linguistically based.
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Similar to interventions with individuals with cerebral palsy, AAG inter-
ventions do not necessarily have a direct effect on speech production in indi-
viduals with Down syndrome. For those with Down syndrome who evidence
phonological disorders, particularly children, traditional speech intervention
should not be completely abandoned, as there is ample evidence that this type
of remediation is effective for other children with phonological disorders
(Gierut, 1998); however, generalization of phonological treatment efficacy to
individuals with Down syndrome remains largely speculative, and progress is
likely to be slow because of cognitive limitations, with changes in speech pro-
duction that result in functional improvements in spoken communication tak-
ing months or even years for some individuals. Consequently, it is important
that AAC be implemented for those with reduced intelligibility to enhance
functional communication,

Developmental Apraxia of Speech

Developmental apraxia of speech (DAS) is a disorder that is poorly understood
and highly controversial in the field of communication disorders (Marion,
Sussman, & Marquardt, 1993). “Most definitions of DAS . . . focus on the in-
ability or difficulty with the ability to perform purposeful voluntary move-
ments for speech in the absence of paralysis or weakness of the speech mus-
culature” (Caruso & Strand, 1999, p. 14); however, researchers disagree as to
what causes the disorder, with perspectives including motor-level impairment,
linguistic deficits, and auditory processing deficits (Strand & Skinner, 1999).

Unlike individuals with cerebral palsy and Down syndrome, those with
DAS may seem to be developing typically with the exception of speech pro-
duction abilities. Although there do not appear to be any anatomical differ-
ences, children with DAS may exhibit what some describe as “soft neurologi-
cal signs,” which are characterized by an overall clumsiness or awkwardness,
and/or mild sensory aversions to tasks such as brushing their teeth or wash-
ing their faces.

Because children with DAS have an outward appearance of being typi-
cally developing, their parents and caregivers may resist the implementation
of AAC systems and strategies that would make them visibly different to the
world around them. Clinical observations suggest that children with DAS
sometimes devise their own elaborate signs or gestures to help them communi-
cate. These compensatory strategies may also contribute to parents’ resistance
to implement AAC. Parents may feel that their child is already using other
means to communicate and additional “formal” strategies are not necessary.

The specific speech production characteristics of children with DAS
vary among individuals; however, children with DAS generally tend to have
particular difficulty with articulation and prosody, which appear to be caused
by motor planning deficits. These problems may lead to significantly reduced



50 HusTAD AND SHAPLEY

intelligibility and difficulty with functional communication. Specifically, artic-
ulation skills of children with DAS may be characterized by some or all of the
following: |

« Both consonant and vowel phonemic repertoires are limited (Chappell,
1973; Davis, Jakielski, & Marquardt, 1998; Edwards, 1973).

« Errors are predominantly characterized by omissions, cluster simplifica-
tion, and assimilation (Davis et al., 1998; Rosenbek & Wertz, 1972; Smartt,
LaLance, Gray, & Hibbert, 1976).

+  Vowel errors are numerous, and patterns are sometimes different from
children with functional articulation disorders (Crary, 1984; Davis et al.,
1998; Rosenbek & Wertz, 1972; Smartt et al., 1976; Yoss & Darley, 1974).

+ Artculation errors are not consistent (Davis et al., 1998).

« Children with DAS often rely predominantly on simple syllable shapes,
and errors increase on longer units of speech output (Davis et al., 1998).

+ Reduced diadochokinetic rates, articulatory groping, and impaired voli-
tional oral movements are present (Chappell, 1984; Davis et al., 1998;
Rosenbek, Hansen, Baughman, & Lemme, 1974).

+ Imitating words and phrases is difficult (Davis et al., 1998).

Prosodic disturbances in children with DAS may include monotony, rate
that is too rapid, or rate that is too slow (Davis et al., 1998). Research by
Shriberg, Aram, and Kwiatkowski (1997) suggests that inappropriate stress
patterns may be a diagnostic marker for DAS. In addition, dysfunctions in
speech production may be related to perceptual problems (Shriberg et al.,
1997) such as impaired temporal perception of the durational aspects of
sounds (Robin, Hall, & Jordan, 1986).

The effect of AAC intervention on speech production in children with
DAS is completely unknown and speculation is particularly difficult because of
the motor planning problems characteristic of this population. Research with
this population is critical to determine the influence of AAG on speech pro-
duction. In addition, efficacy research examining the effects of traditional
speech-oriented therapy on speech production is also necessary because there
is little published empirical evidence.

SPEECH INTELLIGIBILITY

Speech intelligibility is often defined as the degree to which a message pro-
duced by a speaker is recovered by a listener (Kent, ‘Weismer, Kent, & Rosen-
bek, 1989; Yorkston & Beukelman, 1980; Yorkston, Strand, & Kennedy, 1996).

Although the integrity of speech subsystems plays an important role in intel-
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ligibility, a direct one-to-one relationship does not exist because a number of
Ot.hcr variables, in addition to the integrity of the speech subsystems, con-
tribute to speech intelligibility (Yorkston et al., 1999). These include the lis-
tener’s ability to apply his or her inherent top-down knowledge of the lan-
guage and shared context between speaker and listener (Hustad, Beukelman,
& Yorkston, 1998). -

The ability of parents and other highly familiar caregivers to understand
young children, often in spite of compromised intelligibility, illustrates the im-
portance of context and predictability to intelligibility. Parents have shared
knowledge regarding such things as the child’s experiences, preferences, com-
munication partners, and the general routine of each day. This shared knowl-
edge enables parents to develop expectations for the content of the child’s
message and, in essence, compensates for the child’s reduced intelligibility, en-
abling an understanding of the intent of the child’s message.

In his model of mutality, Lindblom (1990) discussed the role of two
sources of information, signal-dependent and signalindependent informa-
tifnn, that conwribute to mutual understanding between speaker and listener.
Signal-dependent information consists of the speech signal itself, which for
many individuals with cerebral palsy, Down syndrome, and DAS is compro-
mised. Li.pdblom conceptualized signal-dependent information on a contin-
uum ranging from poor to rich, depending on the quality of the acoustic signal
produced by the speaker. Signal-independent information consists of knowl-
edge that the listener possesses. Examples include knowledge of the language
(i.e., semantics, syntax, morphology, phonology, pragmatics), world knowl-
edge, knowledge of the speaker and the contexts of his or her life, and shared
kncmtlcdgfe between speaker and listener (Hustad et al., 1998; Hustad, Jones,
& Da:l?y, in press). Signal-independent information, like signal-dependent in-
fozmau::m, is also conceptualized on a continuum ranging from poor to rich.
:Accordn-fg to Lindblom, signal-dependent and signal-independent sources of
mfon'_nauon are inversely related. If signal-dependent information is com-
promused (as is the case with individuals who have reduced intelligibility),
richer signal-independent information is necessary to compensate so that
speaker and listener can achieve mutual understanding. Conversely, when
signal-dependent information is rich, little signal-independent information is
necessary for speaker and listener to reach mutual understanding because the
speech signal is sufficient to carry the communication load.

_ As children grow older, the signal-independent knowledge specific to the
child and all of the contexts of his or her life that communication partners
Possess may change. Partners may no longer know all of the contexts and sit-
uations 1in a child’s life. In addition, as language development proceeds, chil-
C!mn may begin to talk about topics and events that are removed in space and
time and for which partners do not have shared knowledge or experience. One
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AAC intervention that shows promise for increasing intelligibility through en-
hancement of signalindependent knowledge possessed by listeners is known
as speech supplementation (Hustad & Beukelman, 2001; Hustad et al., in
press). AAC strategies that can be used to supplement speech include alpha-
bet cues in which the speaker points to the first letter of each word while si-
multaneously saying the word, topic cues in which the speaker indicates the
topic or main idea of a forthcoming message prior to producing it, and com-
bined cues in which both topic and alphabet cues are employed together. A
small preliminary body of research suggests that when individuals with re-
duced intelligibility use these supplemental AAC strategies together with nat-
ural speech, intelligibility can be significantly improved, even for those with
severe impairments (Beliveau, Hodge, & Hagler, 1995; Beukelman & Yorks-
ton, 1977; Crow & Enderby, 1989; Hustad & Beukelman, 2001; Hustad et al.,
in press). Although speech supplementation strategies are intended to increase
intelligibility by enhancing signal-independent listener knowledge, a byproduct
of alphabet supplementation seems to be that speakers reduce their rate of
speech and increase word segmentation, thereby modifying production char-
acteristics of speech and making it more intelligible (Beukelman & Yorkston,
1977; Crow & Enderby, 1989; Hustad et al., in press). Consequently, this type
of AAG strategy would seem to have a positive effect on both signal-dependent
and signal-independent factors. (See Hustad, Morehouse, & Gutmann, 2001,
and Hustad & Beukelman, 2000, for detailed discussion of speech supple-
mentation strategies and their implementation.)

Research on the efficacy of speech supplementation strategies has pri-
marily addressed adults with cerebral palsy and other acquired dysarthrias
(Beliveau, Hodge, & Hagler, 1995; Beukelman & Yorkston, 1977; Hunter, Pring,
& Martin, 1991; Hustad & Beukelman, 2000, 2001; Hustad et al., in press), al-
though preliminary case descriptions suggest that speech supplementation
strategies hold promise for children with DAS (Hustad et al., 2001). Addi-
tional research is necessary to validate the effectiveness of these strategies
with other populations of individuals who have developmental disabilites, in-
cluding those with Down syndrome.

USE OF SPEECH

One of the obstacles in addressing the impact of AAC on the use of speech is
the lack of a consistent operational definition of speech use. In the sparse exist-
ing literature, this term has been used interchangeably to address the fre-
quency of productions and the complexity of spoken messages. Frequency of
productions refers to the number of vocalizations produced and is assessed by
counting the number of utterances in a given period of time. Complexity, how-
ever, refers to the length and the form of the utterance (consonant-vowel ver-
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sus consonant-vowel-consonant productions; word-level utterances versus
sentence-level utterances).

In general, research examining frequency of speech productions has sug-
gested that availability of AAC does not preclude the use of natural speech
and other unaided modes of communication. For example, following imple-
mentation of AAC systems and strategies with individuals with mental retar-
dation, Calculator and Dollaghan (1982) found that other, unspecified, modes
of communication were used more frequently than AAC systems and strate-
gies for initiating and responding. Similarly, Light, Collier, and Parnes (1985)
found that children with severe physical disabilities who used AAC employed
vocalizations more frequently than any other communication mode. Further,
Beck (1988) reported increases in the frequency of word-level speech produc-
tions for children with various developmental disabilities following AAC in-
tervention.

In a study examining the effects of AAC on communication interactions
of children with suspected DAS, Cumley (1997) found that AAC did not de-
crease the frequency of speech use; however, there seemed to be a decrease
in the quantity of gestures employed by children who were deemed “high-
frequency” users of AAC. Cumley interpreted this as a positive finding be-
cause the communication boards employed in this study involved symbols
that were more readily understood by a variety of communication partners
than gestures.

Less research has focused on changes in the complexity of spoken mes-
sages following AAC intervention. However, in a case study, Romski, Sevcik,
and Pate (1988) found that complexity of spoken utterances increased from ex-
clusively monosyllabic productions to some bisyllabic productions following
ntervention emphasizing use of graphic symbols in communicative contexts.

Existing research seems to support the notion that implementation of
MC systems and strategies with individuals who have developmental dis-
al?lh'tics does not hinder the use of speech as a mode of communication. Ad-
ditional research is necessary to further explore the impact of AAC on use of
speech. In particular, research should systematically examine individuals with
different underlying etiologies, speech impairments of varying severity, dif-
ferent types of AAC systems, and different intervention approaches to further
understand the effects of AAC on use of speech.

COMMUNICATION EFFECTIVENESS

ponnnunication effectiveness is a construct that has recently begun to receive
Increasing attention (Hustad, 2001; Hustad et al., 1998; Yorkston et al., 1999).
In general, communication effectiveness refers to the success with which a
speaker is perceived to interact, or exchange information, in various commu-
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nication situations compared with speakers without disabilities of similar age,
background, and experience (Hustad et al., 1998). Communication effective-
ness is'largely a subjective social construct that is measured on the basis of
speaker and partner perceptions of success in various communication situa-
tions. Yorkston and colleagues (1999) provided an instrument for assessing
communication effectiveness in which speakers and partners independently
rate success in specific communication contexts using Likert-type rating
scales. This type of instrument is useful for systematically determining situa-
tions in which the speaker experiences less success, indicating the need for dif-
ferent communication strategies to enhance effectiveness. In addition, the in-
strument developed by Yorkston and colleagues is useful for determining
whether discrepant perceptions between speakers and their communication
partners exist. Clinical experience suggests that some individuals may have
unrealistic beliefs regarding their own communication effectiveness in differ-
ent situations and this, in turn, may influence the AAC strategies those indi-
viduals choose to employ. For example, those who believe themselves to be ef-
fective communicators using speech alone may refuse to use AAG strategies
such as alphabet or topic supplementation because they do not see the need.
Many of these speakers seem to lack insight into their speech intelligibility
challenges and their own behaviors that may propagate reduced communica-
tion effectiveness. To some extent, this may be influenced by feedback pro-
vided by communication partners.

Skills that seem to be vitally important to effective communication in in-
dividuals who use speech that is reduced in intelligibility include the abilities
to monitor partners for comprehension, ask partners for feedback, and accept
feedback from partners. Conversely, it is critical that communication partners
provide honest feedback to speakers with reduced intelligibility, indicating
when messages were not fully understood. All too often, listeners of individ-
uals who use speech as a mode of communication are unwilling or uncom-
fortable indicating that they did not understand the message. As a result,
many listeners nod their heads in agreement with the speaker, suggesting that
they understand. The consequences of this inaccurate feedback may have far-
reaching effects for individuals with speech intelligibility challenges. First,
they may fail to develop insight into their intelligibility problems. Second,
they may realize that partners did not understand them and come to believe
that what they say is not important. Third, they may not learn to look for in-
dicators of comprehension in their communication partners. A quotation
from one adult with cerebral palsy illustrates her experiences:

1 know how I feel. I don't like people to say “yeah, yeah” when they really didn't know
what I said. I know better than that and I don't like that. I always tell everybody, if you
don't know what I said, please just ask me to stop and I will. I will tell you again and again.
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It is important to realize that speakers, particularly those who are adoles-
cents and adults, can effect change in their listeners’ behavior. Communica-
tion, by its very nature, is dyadic. Returning to Lindblom’s (1990) model of
mutuality, communication or mutual understanding is achieved when the
speaker produces a message and the listener processes that message using any
and all information available to aid in doing so. When the listener does not
have sufficient information to process the message, additional information
can be provided by the speaker via AAC strategies. However, the speaker
needs to know whether this information is necessary, which can be deter-
mined by asking for feedback if it is not provided. It would seem that this type
of communication monitoring between speaker and listener should begin
carly in communication development and continue throughout the life span
for individuals who have chronic speech intelligibility challenges. The sooner
children learn to identify communication breakdown and acquire tools to re-
pair it, the more effective communication will be.

-~
/

INTEGRATING MULTIPLE
MODES OF COMMUNICATION

The ulimate outcome of any communication intervention should be improve-
ment of the individuals’ ability to communicate effectively using any and all
means available. For many, this means that both speech and AAC are primary
modes of communication, depending on the communication partner and the
context. For example, in some situations, exclusive use of AAC may be nec-
essary; however, in other situations, the same person may rely exclusively on
speech. Finally, in different situations, this same speaker may benefit from the
use of speech supplementation strategies to enhance intelligibility as discussed
previously. Often, the mode of communication employed is determined by
the communication partner’s skill in understanding the message, further il-
lustrating the importance of honest feedback.

Other ways that AAC and speech can be used together include the use of
AAC to organize speech. For example, individuals with cognitive disabilities
may use low-technology AAC books or boards to structure the content of
messages that are then spoken. Finally, AAC can also be used for speech train-
Ing purposes, serving as a practice partner ora production model. In this type
of application, individuals may activate messages stored in a voice output
communication device and then repeat those messages using natural speech.
The following case example describes a child who benefited from multi-
modal communication incorporating natural speech, speech supplementation
strategies, voice output AAC, and AAC for speech training,
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Case Example: Sandy

Sandy was a child with a diagnosis of DAS when she was referred for a speech,
language, and AAC assessment at 5 years, 9 months of age. She was just com-
pleting kindergarten in a regular education setting and school personnel re-
ported that she was having significant difficulty with communication due to
speech intelligibility challenges. Sandy’s speech and language intervention to
this point had focused primarily on traditional speech-oriented objectives with
a strong empbhasis on motor planning drill-and-practice activities. Sandy’s par-
ents were hesitant to consider AAC options because they felt her speech pro-
duction was not impaired enough to warrant this. There was also some con-
cern that others weren't “trying hard enough” to understand her. School
personnel believed that Sandy’s parents did not have a realistic picture of their
daughter’s communication impairment and her communication needs.

To determine the adequacy of Sandy’s speech, quantitative intelligibility
measures were collected. This was accomplished through tape recording
Sandy’s production of a series of structured utterances that were appropriate
for her age and language skills. Family members and school personnel were
asked to estimate how much of Sandy’s speech they thought they typically
understood. In addition, they were asked to transcribe the speech sample,
writing down each word that they were able to understand. Intelligibility was
scored for each listener as the number of words identified correctly divided by
the total number of words possible. Results for three family members (mother,
father, and a grandparent) showed they estimated that they understood 80%-
90% of Sandy’s speech. However, transcription intelligibility scores indicated
that when signal-dependent information was presented in isolation and fam-
ily members did not have the full benefit of signal-independent context, quan-
titative scores ranged from 9% to 35%. For the six school personnel, estimates
of intelligibility ranged from 20% to 30% and quantitative measures ranged
from approximately 18% to 25%.

These data, displayed graphically in Figure 2.2, illustrate several impor-
tant points. First, when parents have maximal access to signal-independent in-
formation, as they would in a real communication situation, they probably
do, in fact, understand 80%-90% of Sandy’s messages. Markedly lower esti-
mates of intelligibility by other communication partners who did not have the
same comprehensive signal-independent knowledge that her parents have
suggest that this signal-independent information is very important for suc-
cessful communication. Quantitative intelligibility measures of Sandy’s speech
across school personnel and family reveal that her speech alone is probably
not functional when signal-independent information is constrained. In real
communication situations, signal-independent information may be limited
with unfamiliar communication partners, in situations where the topic or ref-
erent is unknown, and in situations where partners do not have shared knowl-

School School School School
staff 3 staff 4 staff 5 staff 6

School
staff 2
Listener

School
staff 1

Family
member 3

Family
member 2

Family
member 1

100

Q (=] = o o o o
-

Aunqibieiut jo ebejuscied

percent of words identified correctly.)

estimate of intelligibility; [

Figure 2.2. Estimated and measured intelligibility by individual speaker for Sandy. (Key: D
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edge or experience. This is corroborated by responses from a communication
effectiveness survey that family and school personnel completed.

In response to the question In what situations can you understand Sandy’s speech
best? answers included the following:

* During routine activities in the classroom
*  When the topic is known
*  When she is working together with other children on a joint project

In response to the question Jn what situations is it hardest to understand Sandy’s
speech? answers included the following:

*  When no referent is available

*  When rate of speech is rapid

*  When the general content or topic is unknown
*  When there is other noise in the room

Given this information, it seemed very important to provide Sandy with
AAQC strategies for use when communication partners failed to understand
her. Parent education was an important component of intervention for Sandy.
When faced with data illustrating the discrepancy between their perception of
Sandy’s speech and actual performance in decoding her messages without
benefit of context, Sandy’s family began to see the need for AAC. In addition,
comparing intelligibility data from school personnel with their own suggested
that difficulty understanding Sandy was probably not associated with failure
to try. Sandy’s parents continued to advocate for traditional speech therapy;
however, they also now agreed to intervention focusing on functional com-
munication via AAC strategies. The suggestion that AAC strategies, in partic-
ular use of a voice output communication device, could be used to facilitate
speech by providing a production model that Sandy imitated was especially
appealing to her parents.

Sandy’s intervention focused on use of multiple modes of communica-
tion including speech, supplemental AAC strategies, gestures, and voice out-
put communication options. For.example, Sandy continued to use speech as
her primary mode of communication at home with her family; however,
Sandy and her family learned to follow a hierarchy of AAC strategies includ-
ing use of topic boards and a voice output AAC system for resolution of
communication breakdown. At school, Sandy used topic boards in conjunc-
tion with her natural speech, and if this was not successful, she employed her
voice output device as a backup communication strategy. Speech-language
therapy continued to focus on improving speech production as a secondary
objective, and use of AAC strategies to enhance functional communication
became the primary objective.
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SUMMARY

This chapter focused on the relationship between AAC and speech in indi-
viduals with developmental disabilities through discussion of five, more cir-
cumscribed, issues: underlying speech production variables, effects of AAC
on speech intelligibility, effects of AAC on use of speech, communication ef-
fectiveness, and the integration of AAC and speech for multimodal commu-
nication. Research examining these issues has been somewhat sparse and ad-
ditional investigation is necessary to fully understand the impact of AAC on
each of these speech-related variables. Single-subject and group research de-
signs would both be beneficial in addressing questions identified throughout
this chapter so that the effects of AAC on natural speech can be characterized
more clearly. Future research is urgently needed to advance understanding in
the field and to improve outcomes for individuals with developmental dis-
abilities who have significant speech impairments.

-
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Toward Linguistic Competence

Language Experiences and Knowledge
of Children with Extremely Limited Speech

Susan Blockberger and Ann Sutton

Behind the eyes full of life

Thinking many thoughts

Thinking if just. . .

If just these thoughts could become words
(Dalhoff, 2000)

Light's (1989) influential definition of communicative competence for indi-
viduals who use augmentative and alternative communication (AAC) systems
proposed that knowledge, judgment, and skills in four domains contribute to
communicative competence in individuals who use AAC. One of these four
key domains is the linguistic domain, which includes comprehension and ex-
pression of the spoken language or languages of the community as well as
the conveying of language through the medium of the individual’s AAC sys-
tem(s). Although it is possible to communicate without linguistic competence,
such communication is limited in both scope and precision of content and is
likely to be ineffective with unfamiliar partners. To avoid these significant lim-
itations, people who use AAC must develop knowledge, judgment, and skill
in interpreting and producing the linguistic code or codes of their community,
and they must also master how language is represented and produced by their
AAC systems.

CHILDREN WITH EXTREMELY LIMITED SPEECH

This chapter explores the language experiences and developing linguistic
knowledge of children who use AAC or may potentially use AAC, that is, chil-
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