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Efficacy Results of an Early Intervention Program on Language, Communication, and
Emergent Literacy for Preschool Aged Children with Developmental Digbilities

Margje Van Der Schuit, Hans Van Balkom, Judith Stoep, Eliane Segers, and Ludo ¥erhoev

Radboud University Mijmegen

Document Abstract

The aim of this study was to examine the effectiveness of an early imiervprogram
aimed at both home and day-care settings for preschoolers (age 2 to 6 y&are)npiex
communication needs. The intervention was designed to imgrev&oad spectrum of language
development, emergent literacy, and communication skillssasdased on several well
experienced and described methods combined in a play-learning environment; iie.HReitig
approach, anchored instruction, experiential learning, interactive stionyteli/namic
assessment and AAC. The large individual differences between children witbhpieeatal
disabilities were taken into account by developing activities in the zone of ptaerelopment
for each individual child, based on a Communication Competence Profilehiftheen had the
opportunity to make use of various modes of communication, as AAC was incorporated in a
natural manner. The first results showed that the intervention was effecgx@moting
children’s language development, as all children made significant prograss ither
intervention period.

Research Description

Children with developmental disabilities often experience delayanigulage acquisition.
Their language development is characterized by more variatigiming and outcome, and
individual differences exist between children in areas of lingutmmunication that do not
always keep up with their mental age (Kaiser, Hester, & Mi@®u2001). Furthermore, for
some children, their cognitive, motor or sensory disabilities farerwith their abilities to
acquire or adequately use spoken language. These children canattenise of Augmented or
Alternative means of Communication (AAC). This large variationlailguage development
between children with developmental disabilities makes it moreculiffto develop an
intervention for preschool children aimed at supporting language learasmgsuch an
intervention should best be tailored to the individual child’s strengitisv@aknesses (Gerber &
Kraat, 1992; Rondal, 2001). Furthermore, this intervention should not only focie @hitd,
but also take into account the communicative environment of the childcertheéir home or



child care settings. The interaction between children and the peopleir communicative
environment (e.g., parents or teachers) is of great importamcdafiguage development
(McCartney, 1984).

Therefore, an early intervention aimed at stimulation of langueg@munication and
literacy in both home- and day-care setting, tailored to the dewental strengths and
weaknesses of the individual child, may give the best resultsvénteéons for children with
developmental disabilities designed to improve language and commomickvelopment,
however, mostly aimed at just a part of this development. Some of these intervitimesl on
directly instructing the child (Charlop-Christy, Carpenter, Lodlaac, & Kellet, 2002), other
interventions tried to change the communicative environment of the ahiloly instructing
parents or teachers (Warren & Yoder, 2004). Many of these intemmsrgeemed to be quite
effective in stimulating the development of a particular skillttve participating children.
However, a thorough study of generalization to other settings atidglesffects of these
interventions are often lacking.

It is important that intervention programs are evaluated inrsistent manner, as this
will make it possible to implicate them in more clinical isgfs. Many interventions, especially
for children making use of AAC, are not evaluated properly, moathged by the small size of
the groups patrticipating, difficulties testing the children in an appropuiayeor limited time.

Purpose

The aim of the present study was to explore the effectiveniess combined intervention
designed to improve the broad spectrum of language development, emdéeyacy land
communication skills of children with complex communication needs. Woayéar intervention
program for preschool children, this special play and learning envirdnm@anset up, in which
children were introduced to (written) language and various mode®romanication. The
children were closely followed during the intervention, were reeteshe year after the end of
the intervention and their development was also compared with theopgeweit of a control
group of children not receiving the intervention. Following this set hp, dffects of the
intervention could be explored.

Methods

Ten pre-school children (age between 2;8 to 6;7 years) were idcindge intervention for a
period of two years. All children had an intellectual disabgityl severe speech- and language
disabilities. The children could be divided into two groups, a group of ehildho mainly used
speech to communicate and a group of children who did not speak and mauhlgneans of
alternative communication. Furthermore, 15 pre-school children with ahetttal disability
and severe speech- and language disabilities were also inctuttezl study as a control group.
These children did not receive the intervention under investigation.

The intervention under investigation is called the KtIStudio (KLINc: Kids Learning
to take Initiatives incommunication). The activities in the KLtNStudio were all centered on
one theme starting from a shared event (the anchor) for niekeswBuring these anchor based
cycles children engaged in activities all related to thenéhand they were introduced to a word
network with words belonging to the theme. In this way it was p@ssibo deeper into the
knowledge and vocabulary of the themes. Activities were designechiteciowith the child’s



abilities and his/her zone of proximal development (Vygotsky, 1986). Thdogevent of the
children during each anchored cycle was closely followed usinamic Assessment. In this
way the activities in each cycle could be tailored to the dpweéntal strengths and weaknesses
of the child and adaptations to changes in the child’s behaviour could bequatéb. To
follow children’s development during each anchored cycle a pre- antkgtosf receptive and
productive vocabulary of the anchor words were assessed. Along with dhegulum-based
vocabulary assessments, children’s development on nonverbal intelligeneptive language
and productive language (e.g., syntax and vocabulary) skills wasoltseed with standardized
tests. These were administered at the start of the intesmestid 12, 18 and 24 months later.
Children were also re-assessed one year after the end of the intervention.

In order to explore the effects of the intervention several seslwere done. First, the
development of the children during the anchored cycles was investilgg testing their relative
progress on the curriculum based vocabulary tests for each anchaled Tyen for the
standardized tests of nonverbal intelligence, receptive languaheraductive language skills
the children’s rates of development before, during, and after thevantean were compared.
Also, analyses were done to examine if there were differdvet@geen the group of speaking
children and the group of non-speaking children on the tasks and if thepmEealifferently
during the intervention. Furthermore, the development of the childrehei intervention was
compared with the development of a control group of children not receiving the ini@nvent

Results and Discussion

In this presentation, the first results of the efficacy study will be giveriaodssed. The data of
this study is currently being analyzed. Preliminary analyses, howeveredltbat all children in
the intervention made significant progress during the intervention period. Children not only
showed significant progress in receptive and productive vocabulary during eacheeke-w
anchored cycle, but also made significant gains in receptive and productguvedg
development, as measured with standardized tests.

The findings from this study will be discussed in relation to current researchguatse
development in children with disabilities and especially those children leamemnmunicate
through AAC. Clinical implications for preschool interventions aimed at languagéogdewnt,
emergent literacy and communication skills for children with complex commauimricneeds,
will be discussed in light of the findings of this efficacy study.
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Enhancing Entry Text Speed by Using an Encoding Keyboard

Yun- Lung Lin- National Taiwan Normal University
Ming Chung Chen- National Chiayi University
Katya Hill- University of Pittsburgh
Yao-Ming Yeh- National Taiwan Normal University
Chien- Chuan Ko- National Chiayi University

Abstract

This study aimed to design a chorded on-screendargbwith a customized alternative input deviceneet
the needs of a client with cerebral palsy. An emgtext entry system with visual cuing prompt wiaseloped. An
adolescent with severe cerebral palsy receivethtBevention. The results of intervention revedtieat the
encoding keyboard with a customized alternativesirgevice could significantly improve the text gntr
performance of the user and could efficiently lledimmunication tool.

Introduction

Information technology plays a significant role aur daily life. However, people with severe motor
disabilities cannot efficiently utilize a convental keyboard due to their motor limitations. Lofscerebral palsy
individuals who need computerized communicationictewtill do not have an adequate computer acagessk(
&Hussey, 2002).

For a user who has difficulty in accessing a steth@ayboard, many solutions to a better contrahef
computer could be applied. However, for some peuwjile severe motor disabilities, those productiand
creations of simple computer devices would notesdhe computer accessing problem. Encoding metasdéen
regarded as one useful solution to express mesattigeiigh the accuracy was not high and the amufuthie word
could be expressed was small(Beukelman & Miren@@52Light & Lindsay, 1992). Letter-by-letter sppd is a
slow process and an inefficient method for the gatien of text for communication, especially fodividuals with
upper limb motor disabilities. However, it could/sahat they want to say. Therefore, Letter-by lelt@sed
encoding system with visual cues might improvegédormance of an individual with severe cerebedsy.

The paper aimed to develop a encoding texyaystem to assist the individuals with severe lm@lepalsy to
entry text more efficiency.

Method

Participants

Carl was 18 years old when the study began andlisgsosed with cerebral palsy, athetoid type. Hallss
left big toe as his control site. Carl had 5 yeamnputer experience for the purposes of educatsyre and
communication activities. Carl used no adaptiveices/to access the computer keyboard. Carl coujduse his
left foot independently to control the QWERTY kewlod placed on the floor. However, unintentionakpieg on
keys occurred with this technique. A large numkegpad was used by Carl in this study. The sideegpad is
40cm x 20cm. The diameter for each key is 3.2 with 1 cm. interval between two keys (see figure 1)
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System description

The coded text entry (CTE) system was designeddbas¢he combination of two Arabic numerals. Théside
independent design approach allows users to matéahy device which could activate the number speither
numeric keypads or alternative input devices t@tgparacters. As the alphabetic layout shown inrfei@, each
character was generated by two numerals. For iostdhe letter ‘i’ is generated when the numberadd ‘3’ are
pressed in order (as shown in Figure 3). The ‘Oisied as a cancel key when a typing error occins. ATE system
allows users to send keystrokes to any Windowsiegtjin programs.

The CTE system embedded the visual strategiesidimg visual prompts and visual feedback on theitoon
When the CTE system is activated, the layout walidglay automatically with the visual prompts. Aglre 2
shown, the visual prompts provide navigation magmiodes on the layout. The cues of each charadeatisplayed
transparently in the background. With the cuesurfiber codes, the users are not required to leamearorize the
mapping rule of the CTE Systeamploying the visual prompts, the users could ‘rety’ and ‘intuitively’ follow
the mapping codes with practice. In addition, thesoreen layout provides immediate visual feedihadtke user’'s
key pressing by highlighting a group of letterseTgarticipant can continue to press the next keayadify the first
key press if an error is made.

Experiment design

An alternating treatments design (ATD) with baselras adopted to compare the effectiveness of the
participant's original text entry methods with €E system. The study was implemented in threegsh4$)
baseline, (2) comparison, and (3) final. All thpeaticipants had 3 sessions per week with 45 ménpée session
required in the comparison phase.

Two text entry methods, CTE system and QWERTY kaytpowere manipulated as independent variables in
this study. The dependent or outcome variablethfostudy were selected based on the performanedext entry
task: Numbers of correct characters per minute (LRBturacy, and selection rate (SR).

Results

The results of the accuracy, CPM, and SR were shiowigure 3. As Figure 3 indicates, the mean faueacy
was 79.2% during baseline with no trend. The aayufar QWERTY keyboarding during the comparisongsha
remained less than 90% (mean=83.4%) For the CTiersyshe accuracy of the first trial was 92.2% dgrthe
comparison phase. The mean of the first threestredls 91.3% while the last three trials was 95.BB&. mean of
the phase was 93.1%. The accuracy of CTE maintdiiggdin the final phase (mean=95.8%).

The CPM performance also shows that CTE wasbian QWERTY. The mean of the QWERTY keyboard in
baseline was 8.5 CPM. The CPM performance in tinepasison phase improved from 8.7 to 9.9 CPM. Carl
generated 6.9 CPM during the first trial of CTEteys. His performance improved rapidly and at thegttrail he
achieved the rate of 10.8 CPM on the CTE systems ¢xaeeding that of the QWERTY keyboard. The SRmea
the baseline was 0.73 bits/sec. and the varietystedde. In the comparison phase, the SR of thenrfoea
QWERTY keyboarding was 0.79 bits/sec. On the offaerd, the SR of using the CTE system was 0.76bitst
the first trial and the SR improved over trialseTihean of the phase was 1.09 bits/sec.

Conclusion
This study demonstrated the effect of a CTE systsimg visual cues to facilitate learning and inseea
accuracy and typing rate for an adolescent witleisegerebral palsy. Although the participant waswce to CTE,

he could type almost totally correct in a few siaBesides, he can try faster with CTE system @igmtheir used
QWERTY keyboard.

11



Reference
Beukelman, D. R., & Mirenda, P. (2008Jugmentative and Alternative Communication: Managremof
severe communication disorders in children and &d{8rd. ed.) Baltimore: Paul H. Brookes.
Cook, A. M. and Hussey, S. M. (2003ssistive Technologies: Principles and Practized ed. St. Louis:
Mosby Press.
Light, J., &, Lindsay, P. (1992). Message-encodemhniques for augmentative communication systéines:

recall performances of adults with severe speegairments. durnal of Speech Language and Hearing Research,
35(4), 853-864.

12



Figure 1. Carl operates specific numeric keypad with hitsbi toy.

Figure 2. The CTE system embeds the visual cues. Eachatbara generated by two
numerals and ‘0’ is used as a cancel key. The @sersot required to memorize the
mapping code initially.
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Figure 3. The accuracy, characters per minute, and seledtes of the two text entry systems
during the three phase for Carl.
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A Modest Proposal: Autoclitic Verbal Behavior as a Bridge to a LinguXticversation about
Applied Behavior Analysis

William Helsel- The PLEA Agency
Bruce R. Baker- University of Pittsburgh
Carol Tenny- Semantic Compaction Systems

Linguistically-based intervention for individuals with Autistic Spectrumoders (ASD)
finds a common ground with applied behavior analysis through B.F. Skinner’s concept of
“Autoclitic” verbal behavior (Skinner, 1957). The purpose of this presentation is to show how
linguistic information, such as Brown’s Stages (Brown, 1973), readily neststhi#nimodel of
applied behavior analysis. Efforts to meld the seemingly different points ofvlgguistic
analysis and verbal behavior analysis -- have been limited and have not gained \emtk- spr
acceptance. It is hoped that the current efforts will be true to each of theikésctplconstruct a
clinically and theoretically useful bridge.

The authors suggest that part of the incompatibility of the two approachemay
from the possibility that they have different objects of study. The slower umgoddispoken
language for many children diagnosed with ASDs may allow for an emgxialuation of the
proposed nesting of these two different magisteria.

Skinner, in his process of looking at how humans come to use language, focused on the
chain of motivational mediations behind the speech act as his object of study. tigegaisthe
other hand, focuses on the structure and contents of the speech act itself, ofteg agmori
analysis of its functional relations. A typical linguistic analysis mggate, “The therapist set up
a communicative opportunity; the client uttered ‘Gimme it;” and the utteramas followed by
its natural consequences.”

In a verbal behavior analysis, the communicative opportunity would be closely abserve
for its origin, e.g., was there something said prior or not — Mand, Echoic, Tactawehbial.
The particularities of the actual consequence would be scrutinized — reinfatcpom@shment,
or extinction. A linguistic analysis would parse the utterance, analyze itsoxaer
(verb/object/object) and morphology (enclitic “-me” as indirect object), notingthewength of
the utterance was or was not consistent with the expected mean length of aifiehiady for a
child of this age. Any further analysis of the communicative opportunity or its comsegue
typically would not be addressed.
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Verbal behavior analysis has discovered and empirically evaluatednegeyneerbal
relations — Mand, Echoic, Tact, Intraverbal. A “Mand” occurs when a motivative mneiists
without verbal stimuli, a request is made, and the request is met. An “Echoic” ot@ns w
words are said (signed) and the same words are repeated (formal tyinuitant-to-point
correspondence). A “Tact” occurs when a physical sense — seeing, touchiogntaisted by an
object, property, or action and named or labeled with no previous verbal stimuli given. An
“Intraverbal” occurs when words are said (signed) and different wordstaredu{no point-to-
point correspondence). Formal Similarity is a response-product in the saseensede as the
originating stimulus — the subject says a word he/she hears. Point-to-poinp@od&sce occurs
when the response is the same as the originating stimulus — the subject says e shear sees
(reading).

As these elementary verbal relations build, the speaker begins to affestaherli
through what Skinner called Autoclitic verbal behavior or what linguistics sgiitax,
morphology, etc. It is at this point that verbal relations become part of a Naangalage (NL)
environment “transmitted from one generation to another.” An examination of Aigtocl
behavior is an analysis of speaker’s verbal relations that are aimedgubderstood by
potential listeners and coincides with a linguistic analysis of the utterdfiten dealing with
Autoclitic behavior, both applied behavior and linguistic analysis look carefulheat t
conformance of the utterance to the NL used in the community. It is here that the objhet
two theories come together because a comprehensible utterance (lamgud@ge maintains
verbal behavior and goes on to shape increasingly grammatical and syhétetbiceations.

For many years, there has existed a polarization in the treatment and support of
communication for children with ASD. On one wing, the Applied Behavior Analysis (ABA)
approach stressed a terminology and strict measuring system involving MamaissE€acts,
Intraverbal, Point-to-Point Correspondence, Formal Similarities, and othaes @dfanotivation
and reinforcement considerations and data. Linguistically-oriented gratended to gauge its
successes and failures by measuring MLU and the promotion of grammaticghtaudical
elaborations. Linguistically-oriented treatment tended to call suat@ssviding
communication opportunities for children with ASD as “good clinical judgment.” This @hras
though positive, in fact dismisses a more careful and scientific analysisbthese
opportunities are and how they arise. Another phrase often used in language-orgenissiahs
of therapeutic intervention refers to the complexities of reinforceménbagral consequences.
Again, this phrase is positive and accurate as far as it goes but does not peentifecsci
measurement — neither the collection nor interpretation of the data comesfiiomeverything
that happens after the speech act “natural consequences.”

Linguistics and Applied Behavior Analysis also had a rough early acquaistaneehen
Noam Chomsky (1959) wrote his famous critique of B.F. Skinner’s book Verbal Behavior
(1957). The authors feel that data currently being gathered may indicate that bdtbrieki@n
and Skinnerian approaches to language nest logically beside each other Iiiduesbal
behavior. Linguistics fills a needed investigation of Autoclitic verbal behaarat Applied
Behavior Analysis provides a needed understanding of good clinical judgment and natural
consequences.
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Working with Augmentative Communication Users: A Training Handbook
for Mental Health Practitioners

Karen Freed
University of St. Thomas

Abstract

Some individuals with disabilities are unable to speak, and require alternatins pre
devices to communicate; these devices are called alternative andndatyreecommunication
(AAC). There is a need for increased understanding and knowledge in the areadfigrovi
counseling services to individuals who use alternative and/or augmentative caatmouani Due
to the intricacies and communication dynamics, mental health practitiwherare working
with AAC users need to be skilled in their ability to modify their communicatida,sand
psychological approaches and techniques to meet the unique needs of AAC usersnA trai
handbook will be developed to promote practitioner knowledge, skills and competence in
meeting the needs of AAC users in a psychotherapeutic setting. This handboolegnitet
tips and practice guidelines from various disciplines.

People with disabilities face many difficulties in their lives. Those wlamat able to
verbally communicate with others and utilize an electronic device as thaargrimode of
communication are no exception. Many individuals who are unable to communicate verbally
may use an alternative or augmentative communication device (AAC). Augiventat
communication is defined by the American Speech and Hearing Association (2000) as non-
verbal techniques used to “augment” a person’s oral speech, which includesgestunads,
sign language, photographs and other kinds of pictures, and spelling out words on alphabet
displays, as well as “higher tech” devices such as voice output devices. \@reFetnd Jensen
(1999) note that when working with AAC users, there are issues; the issues aré tiog¢ wit
person with the disability or with the person which whom they are communicating,tbut wi
their relationship and interactions.

When an AAC user is communicating with a speaking (communication) partner, ¢hey ar
not on a “level playing field.” With the AAC user, according to vonTetzcher and Jensen (1999,
p. 454), “the possibility for expression is reduced, and for the speaking partner, thdifyossibi
receive what the disabled partner (AAC user) intends to communicate isyaggatiluenced.”
When conversing with an AAC user, it is necessary for the speaking communicatrear pa
interpret what the AAC user intends to communicate, as well as understand@hesAAs
limited expressive communication ability, because of their mode of communicétiarrking
with AAC users in a counseling or psychotherapeutic setting, with the merital veatitioner,
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(the term used to describe a psychologist, psychotherapist, counselor, or thariehde
communication partner, it is necessary for the practitioner to take into acicoiied lexpressive
communication ability. They also play a key part in the correct interpmetati what the AAC
user intends to communicate. Because of the limited amount of AAC users in the nation,
approximately 1% of the population, (US Census Bureau, 1996) few practitioners have basic
knowledge and understanding of AAC, or experience in interacting or counseling ABSC use
Moreover, because of the small percentage of AAC users and competent mental health
practitioners trained or experienced as communication partners in a counstiimgy there is
limited research and resources available to practitioners who aresiatene further developing
skills and competencies in this area. Although a set of practice guidelinesdeavdeveloped

by Speak Up, an agency advocating for the needs and safety of AAC users) traaterials

need to be developed to assist these practitioners in becoming skilled in workingA@itisArs

in a counseling setting. The objective of this research study is to utilize the Sp@aactice
guidelines (Speak Up, 2004) to develop a training handbook for mental health practitioners to
learn about the intricacies of providing psychological services to AAC users andebecom
competent practitioners in this area.

Significance of the Problem/Clinical Implications

A training handbook for competence and practice is necessary to ensure thatek&\C us
are receiving psychological services from competent mental healthtipreaas. This handbook
could fill in gaps in the research on the provision of psychological services with A€, us
provide practitioners a means of increasing their proficiency and fatyildithe needs of AAC
users, thus increasing the amount of competent practitioners with this areaalizstien
(Olkin & Pledger, 2003; Sigafoos, O'Reilly, 2004). By utilizing the practicegjines and
handbook, practitioners would be better able to meet the unique needs of AAC users, and could
facilitate the “leveling of the communication field”, or at least de@¢ls range of the
communicative differences.

Therefore, AAC users who are experiencing psychological and/or emotiomesslisand
are seeking out counseling services, will be able to receive these sbyaekilled and
competent practitioner, as mandated by the American Psychological AssoEittical
Principles of Psychologists and Code of Conduct (2000,Part 2.01a), which states that
“psychologists must provide services, teach and conduct research with populatiamsueas
only within the boundaries of their competence, based on their education, training, sapervis
experience, consultation, study or professional experience.”

Purpose

The purpose of this research is to draw upon the practice guidelines for providing
psychotherapy to AAC users (Speak Up, 2004; ASHA, 1997) to develop a training resource for
mental health practitioners, educating them on the needs of AAC users, speafeiie
approaches and techniques for counseling AAC users, as well as other logstitteeoretical
considerations. By educating themselves in this area, practitioners wekhsectheir
proficiency, and be able to competently provide psychotherapeutic servicAStasgrs, in
turn, developing an additional specialization to add to their clinical repertoire.
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Method

Each guideline and tip from the ASHA and Speak Up, as well as any other additidnal
relevant resources that may be identified, will be reviewed and integratesl goiprehensive
list of practice guidelines for meeting the needs of AAC users in a counsettigy. These
guidelines may be multifaceted, in that they address general as wpéa@asc topics, with a
topic of therapeutic approaches, for example, being the general guideline, adhthigues of
reflecting and paraphrasing being specific skills within that topic.

Once each of these guidelines has been identified, thorough research will be ebnducte
on each aspect of the guideline, to formulate a well-rounded synopsis of thengkikslaniques
required for practitioner competence in that particular competency ares.threfore will
assist practitioners in meeting standards of practice of the AmericamaRgyical Association’s
Ethical Principles of Psychologists and Code of Conduct. (2002, 2.01c), which states that “in
those emerging areas in which generally recognized standards forapoep#maining does not
exist, psychologists will take reasonable steps to ensure the competémnzie wbrk, and
protect others from harm.”

Examples of skill areas will be demonstrated in the handbook via various modes of
media, including photos, videos, step-by-step descriptions, and communication displassampl
Since many of these topics may be vital parts of other disciplines, suctchslpgy, speech-
language pathology and disability studies, resources and teachings wilhtigeidend utilized,
to ensure that the comprehensive guidelines and subsequent training handbook is empirically
grounded and supported.

Validity

The comprehensive guidelines will be compiled from a variety of disciplimkar@as.
While the guidelines are being compiled, they will be compared and contraste@etitoteer,
and other empirical data available within the discipline, to ensure validity of the
recommendations. Additionally, consultation will be occur with at least 2 psydtalog
practitioners with experience with AAC users in a psychological setting,can review the
guidelines and tips for accuracy and reliability.

Results/Conclusions
Please note: The above research is part of ongoing doctoral dissertatiochyeékegefore,

results and conclusions have not yet been reached, however, will be availatle b i
presentation.
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Gestural Imitation Accuracy Associated with Language Ability in
Children with Autism

Allison Jack, John D. Bonvillian and Herbert C. Richards
University of Virginia

Document Abstract

Gestural imitation ability and communication skill were examined in 14 childitbresrtism and
17 typically developing children. Children with autism were found to display intpaire
performance on the imitational task relative to the comparison group, expegieaciicular
di%culty replicating the handshape and location aspects of gestures, and oftery ahatt
second gesture of two-movement sequences. Moreover, the accuracy with whiem ehilr
autism imitated gestures robustly predicted teacher-rated exprassiveceptive language and
communication ability, such that children who made more formational errors on thtanat
task also received lower language scores.

Research Description

There is an increasing body of evidence that children's gestural imitatjofacildate
their language development. Infants’ gestural inventory, for example, ts/plyscorrelated
with later receptive language outcome (Watt, Wetherby, & Shumway, 2006); moredets
who receive training in the use of symbolic gestures often show an advantadsinareguage
acquisition over peers without such training (Goodwyn, Acredolo, & Brown, 2000). Children
with autism spectrum disorders (ASDs) frequently exhibit an imitationatitjehis deficit
appears to be greater for gestures than for object-oriented actidhian(d/iWhiten, & Singh,
2004). The present study was designed to assess individual factors related ¢ardmeyagith
which children on the autism spectrum completed a gestural imitation task.Hypabesized
that greater gestural imitation accuracy would be positively cteckilgith both expressive and
receptive language ability.

Fourteen children with ASD (3 — 16 years) and 17 typically developing presch@ler
5 years) completed a gestural imitation task. Additionally, teachexs tta¢ functional
communication abilities of the students with ASD. Both groups of children werenpedswith
modeled gestures that varied in handshape, movement type, location relative to the body, and
sequence length, and asked to imitate these gestures. Teachers of childfe®Dmviited their
students’ expressive and receptive language skills on a five-point Likézt vath “1”
representing profound impairment and “5” an age-typical level of ability. Thésgs were
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determined collaboratively by at least two primary instructors. All 17 casgwachildren
exhibited age-typical language; they were not rated.

Children with ASD made significantly € -2.41,p < .05) more formational (handshape,
movement, and location) errors during the imitation td4k(10.29,SD= 6.02) than did
typically developing childrenM = 5.82,SD= 3.76). As shown in Figure 1, the ASD group
displayed considerably more variability in imitation performance as v@Hildren with ASD
were also significantlytE -2.28,p < .05) less likely to imitate the second gesture presented to
them in two-gesture sequencés £ 2.36,SD= 2.44 than were comparison childréi = 0.71,
SD= 1.31). However, as shown in Figure 2, they were just as likely as controlsateithe
first or only gesture in a sequence.

Children’s imitation error rates were regressed on their mean langoags (average
expressive and receptive ratings). A clear, linear relationship is yisymdarent in Figure 3. In
fact, gestural imitationb(= -0.79) accounted for nearly 60% of the variance in ASD children’s
language scores (ad@2 = 0.59), which was highly significanf (13)= 19.38p = .001).

Among children with ASD, age was essentially uncorrelated with language @cperformance
in the imitational taskr(= 0.17,p = .61 and = -0.08,p = 0.8, respectively), suggesting that
maturational factors played little role in mediating the relationship betleeguage skill and
imitational ability.

A sample of children with ASD displayed impaired performance on a gestutation
task relative to a typically developing comparison group. Moreover, the ageuthavhich
children with ASD imitated gestures predicted teacher-rated expressiveaeptive language
ability. This finding complements those from typically developing populationstiggfest that
gestural imitation is associated with language development. Futurectesbauld explore
whether providing gestural imitation training to children as a component of deloribeerapeutic
program has beneficial effects on expressive language development.
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Figure Captions
Figure 1. Frequency of errors committed by formational type. Boxes enclose sare25th
to 75th percentile, with a line representing the median. Bars extend to scores of uprtesl.5 t
the interquatrtile range.

Figure 2.Frequency with which children omitted either the first or second gesture of the
modeled sequence from their imitational attempts.

Figure 3.The frequency of ASD children’s formational errors on the imitation task, plotted

against average language score. The solid line depicts the linear mrgodssiitational errors
on language ability; dashed lines indicate its 95% con dence interval.
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A Proposed Method for Determining Trajectory of Learning Language on an AAC $8stem
for Individuals with Functional Blindness

Thomas Kovacs and Katya Hill
University of Pittsburgh

Document Abstract

Individuals with visual and communication impairments typically receive augtnent
and alternative communication (AAC) intervention using custom low-technologyhor |
technology systems, not high-technology Speech Generating Devices (SGD&veH pre-
intervention assessments to identify viable AAC options for these individuals aepoded in
the literature. The option to use an SGD may be withheld based on authoritative mduls, rat
than empirical evidence. Some systems have keyboards or keyguards that befplager
locations. These systems may be learned using motor planning. Others can el rtoodifi
support a static display of custom tactile symbols. These modified systarhe tearned using
both motor planning and symbolic representation. An experimental design comparing t
trajectory of learning words on an AAC system using Motor Planning alone t@jbetdry of
learning words on an AAC system using Symbols + Motor Planning is described. Feedbac
from conference participants will be considered in refining this methodology.

Research Description

Background

Individuals with visual and communication impairments often do not receive
augmentative and alternative communication (AAC) intervention using high-teciregegch
generating devices (SGDs). A review of AAC interventions for individuals whDeaéBlind
(Sigafoos, et al., 2008) reported unaided and low-tech strategies for basic comoprunsed
across studies. All AAC systems across reviewed studies were custden-mnother review
including studies with subjects with normal hearing (Kovacs & Hill, submittae)d similar
use of custom symbols. However, subjects with normal hearing had more advanchkd spee
output systems and more complex expressive language goals. Rationales f@angbet®ices
of AAC systems were not specified in source documents.

One possible explanation for using low or light-technology AAC systems witmmaini
speech output is that available technologies are inaccessible to individualsnetibrial
blindness, or those who rely primarily on auditory or tactile input to process thermemneint
(Corn, 1996). This theory may not have been tested empirically. The review byoSjgeztfal
(2008) found that 0/17 studies reported pre-intervention assessment to identify viéble AA
options. The option to use an SGD may be withheld based on an authoritative model,
particularly, what the team believes will be effective. Research i®d¢edstablish how
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individuals with functional blindness can access the language available on $@Mdstermine
what adaptations may be necessary for these populations.

Commercial SGDs represent language content using visual (graphic)isgatéhis is
true for all three language representation methods (Hill, 2001). Graphic synteohsysay be
inaccessible to individuals with functional blindness. Language content maymee
represented in alternative sensory modalities. Tactile representadivenishe preferred
modality when vision is insufficient, as evidenced by many individuals withl8faéracy
skills.

In a review of sensory characteristics of user interfaces on 21 comimekCladevices
from seven manufacturers, Kovacs & Lightner (2007) found no systems with pieafatri
tactile symbol sets. However, some overlay-based systems could be mogd#iedHbsers to
support custom tactile symbol sets. This strategy is commonly reportatbtaligc and at least
once in the literature (Locke & Mirenda, 1988). Other systems featured markigydoards or
keyguards that allow users to isolate target locations, but provide no taatdib&é to convey
the meaning of language content stored in individual locations (Kovacs & Lightner, 2007)
may be possible for some users to learn to use these systems using motor pleateggsst
The learning process may be scaffolded with tactile symbols.

AAC instructional strategies focusing on learning unique motor plans foriagleeich
word rather than learning the combinations of symbols used to represent each word have been
described. The Language Acquisition through Motor Planning program (LAMP) is an
instructional strategy focused on motor planning that is used with children witin gti#gloran
& Emerson, 2006). In LAMP, children learn consistent and uniqgue motor patterns to selec
words and practice these patterns in spontaneous interaction. Automaticity ddvelogk t
consistent, repeated exposure.

There may be a difference between the trajectory of learning to usen sy8hg motor
planning alone, and the trajectory of learning to use a system with a tactbeldyase.
Although instructional strategies to support the development of motor plans are firequent
recommended, the contribution of motor plans to AAC language learning has not beiiy direc
measured. Studying initial learning of AAC language for individuals with fonatiblindness
may provide a unique opportunity to directly measure learning based on motor planning.
Comparing the trajectory of learning with and without tactile symbols carde&tpmine if the
added application of tactile language representation improves user perfarmance

Purpose

The purpose of this paper is to describe a methodology for a planned experiment
comparing the trajectory of learning a set of words represented by:
A. Physical location alone, where physical locations are separated pguake: but no
symbols provided (Motor Planning Only condition), and
B. Physical location and tactile symbols, where physical locations arextspay a
keyguard and custom tactile symbols are positioned in each button location (Symbols
+ Motor Planning condition).
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Conversation generated with conference participants will be considered in ingptiog
experimental design.

Hypotheses:
Null: There is no difference between the trajectory for learning an AA@syusing
Symbols + Motor Planning and for learning an AAC system using Motor Planning Only
Alternative: There is a difference between the trajectory for leaamm§AC system using
Symbols + Motor Planning and for learning an AAC system using Motor Planning Only

Subjects:

Four adults with normal cognition, language, and hearing will participate.ubjkcsts
will be blindfolded to simulate visual impairments.

Independent Variables
AAC Systems:

The AAC systems in both conditions will be 15-location SGDs with static displays,
automated language activity monitoring, and a high frequency core vocabulary wanth at
location. Two communication boards with similar vocabulary will be used. Communication
Board A includes vocabulary that allows sentences to be generated in agneémérsgt and
second person pronouns, and Communication board b includes vocabulary that allows sentences
to be generated in agreement with third person pronouns.

Training Tasks:

During training sessions, subjects will practice using the AAC system to preihgbe
words named by the researcher in random sequence. Direct instruction will loke@neith
intermittent reinforcement. Subjects will be required to accurately &quidentify each of the
15 target words on the AAC system twice in each training session.

Methods

An alternating treatments single subject design will be used. Subjeldie wihined to
use two AAC systems, one in each condition.

Subjects will be trained to use the AAC system at the single word level. aBzakgon
to production of longer, more complex utterances will be measured during probe ta&adSe
Copying, and Spontaneous Novel Utterance Generation) administered betieeg sessions.
Sessions will continue until either 95% accuracy on the Sentence Copying telsieied
across three consecutive sessions, or asymptotic performance is deedhstriadth
conditions.

One training session and one probe session for each condition will be completed during
each day of data collection. The order of presentation of conditions and communicatitsn boa
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will be counterbalanced. Two subjects will be trained to use Communication Boarithé\ i
Symbols + Motor Planning condition and Communication Board B in the Motor Planning Only
condition, and vice versa.

Dependent Variables:

Dependent variables will be measured in the following probe tasks, administered af
each training session:
Sentence Copying; subjects will repeat sentences using the AAC sySartences will be
presented verbally.
Spontaneous Novel Utterance Generation; subjects will answer questions [atiggner
sentences with the words available on the communication device.
Dependent variables on both tasks will include: Accuracy, Average CommuniBaitien
(words/minute), Selection Rate (bits/second), and Bit Rate (words/bit)lhedBpbntaneous
Novel Utterance Generation task, Mean Length of Utterance in Words wilbbalmeasured.

Data Analysis:

Data will be gathered, plotted and reported following ATD procedures based on an
intervention phase probes with pre and post phase testing. A visual analysis andethieoPerc
Non-over lapping Data will be used to identify the method that achieved the best paderm
for the individual. The data from this pilot study will support future work in a latgdys
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Translating and validating a Mandarin Chinese version of the Computerized Bvised
Token Test
Kay (Szu-Han) Chen, Katya Hill, Malcolm McNeil, and Sheila Pratt
University of Pittsburgh

Abstract

This paper describes the research design and process of translating theeGnaaput
Revised Token Test (CRTT) into the Computerized Revised Token Test-Mandarin Chinese
(CRTT-vandarin- The aim of this research is to generate psychometric data for evalhating t
validity (and eventually, reliability) of the CRTJandarin@nd for its eventual standardization for
use as an assessment instrument.

The study will analyze the data of 40 native Chinese speakers between 38 and 80 year
age (20 with aphasia and 20 normals) on the Concise Chinese Aphasia Test (CCAT), and the
CRTT-vandarin The future goal will be completing and publishing the CREdgarinfor clinical
use and creating an instrument that can be validly administered in both EnglishradatiMa
Chinese to assess auditory comprehension impairments across both langubgdstune, the
CRTT-vandarincould be used to support the assessment of adults with aphasia who may benefit
from augmentative and alternative communication (AAC).

Keywords: Chinese, assessment tools, aphasia, RTT, CRTT, and CCAT.

Background

There is a paucity of standardized assessment tools available in Taiwpeesk-language
pathology clinics. With this lack of available tests, there is no reasonable wakédimormed
clinical decisions using any of them. Therefore, creating an arraynofestiized tests is
imperative in the development of the relatively new profession of speech-langaihglogy in
Taiwan.

No single diagnostic tool can help clinicians identify the precise mechaarsirisvels of
impairment, measure performance change as a result of intervention or atiitgmeanent,
and differentially diagnose aphasia. One strategy that has proven validieleatefh test
development is to use existing tools that have been developed in other languages atel transl
them into the language that does not have such measures.

The Concise Chinese Aphasia Test (CCAT; Zhong, Li & Zhang, 2003) is the only
standardized test available for assessing aphasia in Mandarin Chinesledis 9 subtests to
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test all language modalities. The Revised Token Test (RTT; McNeil & &te$678) is one of
the most well-researched assessment tools for auditory comprehensionsh Exgyledson et
al, 1985; McNeil et al, 1989; Park et al, 2000). It has been developed into a computerized
assessment tool, Computerized-RTT (CRTT) by McNeil and colleaguesegiMatiNil, 2008a,
2008b).

There are several ideal characteristics desired when selectagg@ssment tool for translation
and further development. The translated test is most productive when it: Apfilismet need such
as that left by other tools extant within that given language communitfiieese), B) is shown to
be a valid and reliable tool in the original language (i.e. English), C) is lingaligtand culturally
neutral in its native language, and D) can be easily translated into thdaagyetge without
substantial changes that would challenge its validity, reliabilityibtyufThe CRTT offers all of
these characteristics, with the added benefit of computerized automiatifyrther increases the
practicality and reliability of administration and scoring.

Objective

The objectives of this paper are to 1) report the procedures of translating anchgeaarti
2) report the design of the research that is being employed to meet the tomgg &t iof
producing a standardized test in both English and Mandarin Chinese. 3) Obtain feedback on the
research design and methods.

Research Methods

Participants: The participants will be 20 persons with aphasia, and 20 normal individuals, the
latter without a self-reported history of neurological disease. Theaage will be 38years old to
80 years old. They should have elementary education level or higher. All of theppatSaiith
aphasia will have a left-hemisphere cerebral infarct verified bycakdiagnosis, as well a
diagnosis of aphasia from a qualified speech-language pathologist. Exclysiotesia will

include self reported surveys of (1) acquired premorbid history of speech,danpearing, or
learning disorders, (2) a concurrent medical diagnosis of cognitive or psictisbrders (or as
documented in medical records), (3) known uncorrected hearing or visual de&tigould
interfere with performance of the experimental tasks.

Material : A self-report survey and a survey of history of bilingualism will be given to

participants. The participants will complete the CRTT-Mandarin and the CGNinvi0 days

of one another. Equipment will include a standard mouse (Logitech, M-BJ79), a laptop computer
with 15.4"-diagonal widescreen (Compaq, C771US). SPSS 16.0 will be used to perform the data
analysis.

Acoustic stimuli
The acoustic stimuli will have been recorded by a male native Mandarin Chieedeis
The speech rate will have been controlled from 3.5 to 4.0 syllables per second. Tdhegecor
will have been completed in a sound attenuated IAC booth. Before the recording, the Chinese
translation will be read by 10 native Mandarin speakers. If two of more judggsedisan any
word in the translation, it will be replaced and judgments will again be made until @em
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the ten judges agree on all words. After the stimuli are recorded, the GRaLJ-stimuli will be
listened to by 10 native Mandarin speakers to note articulation or prosodic speech gmoducti
errors. If errors are noted by two or more listeners, that stimulus wi-ecorded and again
that stimulus will be listened to by the judged until they are judged to be freesheach
production errors by 9 or more of ten judges.

Procedures:

The participants will first be given a survey. The survey will determinbitdgraphical
(e.g. age, language history, etc.) eligibility (inclusion and exclusicgriajtof the participants.
When the participant is eligible, a survey of history of bilingualism, the CompedeRevised
Token Testnandarinand the Concise Chinese Aphaisa Test will be administered in random order
to each qualified participant. All participants will finish the two testfiwia ten day period.

All participants will complete the CRTT pretest before starting thie Tde pretest
ensures that the participants’ hearing, vision, motor skills and knowledge of thetimsfinisuli
are adequate to complete the CRTT. If a participant is unable to conmglgestest, testing
will be aborted and no further data will be collected on that individual. The auditonylistvill
be presented from the speaker and the participants will be asked to response toniedsom
Participants will use theleft hand with the mouse. The responses and scores will be recorded by
the computer program online. Upon the completion of the CRTT, those participants who did not
first undertake the CCAT will be scheduled to complete the CCAT as soon as pdmsibiet
longer than ten days. Each response will be scored using the12-point multidimertsiangl s
system. The experimenter will administer and score the CCAT.

& ]

Data will be categorized according to overall and subtest scores, for both Tiea@G& the
CCAT. A Spearman rank-correlation coefficient will be used to determindisant (p<0.05)
and high (r >0.7) correlation coefficients in both overall and subtest scores deoivetthé
CRTT and the CCAT in both the normal group and the group with aphasia.

The Wilcoxon Signed-Rank test will be performed to determine significard.(b) differences
between normal and aphasic participants in CRTT overall and subtest scores.

Conclusion

This study will have important ramifications not only for the Chinese populationwama
but also for the entire Chinese-speaking population world-wide. Because theiC&®ibiased
in terms of age, gender, educational and language level, the GRJFnthat is validated on a
Taiwanese population will also have transparent application to Mandarin speakensanTiei
test designed for mouse access method, which means any alternativeretbesisthat use
direct selection, for example, head pointers, or joysticks can be use when peo@ld@iheed
a language assessment. The appropriate access method can help cliniclaoatorsereceive
the precise assessment results, then provide appropriate to the AAC population se Chine
community. The test will therefore have broad applicability to a very [aogelation. The test
will therefore have broad applicability to a very large population.
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Preliminary Vocabulary Frequency Findings for Mandarin Chinese AAC Treatments

Ming Chung Chen — National Chiayi University
Katya Hill — University of Pittsburgh

Tianxue Yao — Carnegie Mellon University

Abstract

In this paper, we describe the preliminary results of a study to identify theulaoa
frequency of native Mandarin Chinese speakers during a dyadic conversatioandurege
samples based on twelve (N=12) participants were analyzed to report tmeitokedr of words,
total number of different word roots (TND), and number of spoken words used to make up 50%,
60%, 70% and 80% of the sample. Reported are the top 10 most frequently used MC words for
each participant. The results will provide a high frequency or core vocabulargfto Mse for
augmentative and alternative communication (AAC) interventions.

Research Description

Introduction

Vocabulary selection and organization has been central to making AAC decisiong for a
language (Baker, Hill, Amato, & Menna, 2000; Baker, Musselwhite, & Kwasnied3RD).
Studies of the most frequently occurring words from language samples ofrdiffepmulations
have been used to support pre-stored vocabularies for English (Balandin & lacono, 1999;
Beukleman, Jones, & Rowan, 1989; Hill, 2000; Stuart, Beukelman, & King, 1997) The language
samples revealed how a relatively small number of words (approximate§0@6@ords) occur
consistently across English speakers. Statistically, the high frequemdg or “core”
vocabulary make up 80-85% of the total words used in a language sample.

Current frequency studies based on word usage patterns during face-to-face tonsersa
are not available for Mandarin Chinese (MC). MC studies (Hwang, et al., 2004}, P&94)
have reported MC character or “unit of meaning” frequencies, but not word frequeady (Li
Zachary, 2006). Word frequency is critical to selecting a core vocabulary foridtA@entions,
because high frequency words are common to topics, situations, environments, amesactivit
Individuals who rely on AAC need access to the core words in order to build language
competence and optimize communication.

For AAC interventions, a critical clinical question focuses on identifyiegvtitabulary

that will result in the best fluent communication. Simply translating the sgigsinted word)
associated with the graphic symbols used in the United States to provide asigabofs”
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representing the vocabulary of a language, e.g. French, German, Spanish, omlasethis ¢
Mandarin Chinese does not support vocabulary selection and access needed for communicat
competence. The development and introduction of most graphic symbol-based AAC
interventions starts with identifying high frequency vocabulary and defihengdre vocabulary

of a natural language (Baker & Chang , 2006).

The purpose of this investigation was two fold: 1) to demonstrate reliable tpgioscand
word segmentation methods for MC, and 2) to identify the vocabulary frequency usdivéy na
MC speaking adults during dyadic conversations. Specifically, we sought to ithetdinm
frequency and commonality of vocabulary (words) used by MC speakers. The estatliehen
high frequency word usage list can be used to select a core vocabulary for an atigensmd
alternative communication (AAC) system and to support AAC treatment decisions.

Method

1.1 Participants

Twelve adults (six male and six female) whose native language was Mantdaras€were
recruited for the study. The average chronological age of the participa8v8a(SD=18.4)
with a range from 26 to 67 years. They all had a minimum of a high school diploma. No
disabilities were reported.

1.2 Procedure of language sample collecting

The language sampling procedure was typical of previous studies harvestiegsational
samples in closed environments (Graham & Hill, 2007; Stuart, et al., 1997). An interagew
conducted in the Performance and Testing Lab at the University of Pittsburglangbade
samples were collected after the participants became accustomédhtp dalder the condition
of wearing the microphone. The investigators started with introductory comneaptained the
basic procedure, assured them that at any time they may stop the procedureraddrett they
may request a break during the one (1) hour if necessary. No specific topiggoevepted for
the conversation, but topics were self-selected, spontaneous, and independent of the
environment. The conversation was conducted exclusively in Mandarin Chinese.

1.3 Instrumentation

A digital voice recorder equipped with a tie-clip omindirectional microphorgeusad to
record the language sample. The recorded voice file was exported into a laptopasatsofti
Window XP (Mandarin version). The Mandarin Chinese version of Microsoft Word (Version
2003) was used to transcribe the audio tapes. In addition, an online word segmentation syste
developed by the Institute of Information Science and the Institute of isticper of Academia
Sinica in Taiwan (http://ckip.iis.sinica.edu.tw/CKIP/ wordsegment.htm) wed tassegment the
sentence into words.

1.4 Data analysis

The middle 20 minutes of each conversation were transcribed by the third author and a
graduate student from the Department of Communication Science and Disorders at the
University of Pittsburgh. Both transcribers are native MC speakers. Witeskthe sample for
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transcript to purposefully exclude introductory and closing remarks. We want tiogopats to
be relaxed and comfortable with the surroundings and not thinking about the vocabulary they
were using or could use while carrying on a conversation.

Inter-rater reliability was calculated has the number of chasictdroth transcripts of a
participant divided by the number of characters in the first transcript medtipyi 100. The
percentage agreement based on 16% of the samples was 92% (range 90-94%).

Each participant's transcript was automatically segmented to generaterthest using the
CKIP system. This system segments words using criteria such as wgtta limorphemes, and
probability (Ma & Chen, 2003). The results from the CKIP segmentation step werkaathe
word and its grammatical category were imported into SPSS 16.0 for data aatgsitsfile of
the word list for each participant was calculated. The frequency of each woocduvded and
the words were sorted by frequency. The cumulative percentage for word frggusenc
tabulated also to show the number of different words that represented a giverageroétihe
language sample.

2. Results

2.1 Number of words used in the dialogue

The Results of calculating the words spoken by the twelve participants duri2@ nhieute
conversation using automated tools are shown in Table 1. The average number airttstal w
was 2329.9 (SD=536.6.) with a range from 1567 to 3225 spoken words. The total number of
different word roots (TND) used by the participants ranged from 380 to 718 word roots with a
mean of 539.8 root words (SD=113.8)

The data revealed that 50% of the TND consisted of an average of 33.9 words (range of 29-
39) for the participants. An average of 57.2 words (range 44-75) made up 60% of therdsal w
used by participants. Finally, an average of 164.6 words (SD=33.7) was found to make up bot
70% and 80% words used in the language samples.

2.2 Example for the high frequent words
The results of the top ten high frequency words by participants were shown ir2Takle
the table indicated, these top 10 words made up 22% to 29% of the words used by the participant
in the 20 minute conversation. The results show that there is high overlap among tipaptstic
Also, none of the top 10 words are nouns.
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Table 1.
Word frequency results for participants (N=12) for 20 minute language sample.
subject ‘ol | TND 50% 60% 70% 80%

1 2596 644 38 64 113 199
2 2445 640 33 59 107 206
3 3225 642 35 56 98 170
4 2744 615 36 59 98 175
5 2273 518 36 56 89 152
6 1709 453 34 54 90 158
7 2875 585 35 57 10( 171
8 2233 430 29 46 74 124
9 2741 718 39 63 118 226
10 1618 415 33 53 88 148
11 1567 380 29 44 71 117
12 1933 437 30 75 75 129

3. Conclusions

Our preliminary findings support the earlier attempts to identify MC vocapbutang
automated approaches or MC databases. This early data analysis showsldtiaeh/ ismall
number of words (less than 200 words in this sample) will make up 80% of the spoken words
used in conversation. These findings are similar to the vocabulary frequeneyg stuluropean
languages and demonstrate that high frequency words or core vocabulary iecbasiess
different speakers and topics. The MC core vocabulary can be used as the dowodaipport
building language fluency using an AAC system.

Table 2.
Top 10 high frequency words/units of meaning used by the participants.
sub Top 10 words/units of meaning* %

1 | (DE)i"$ (GE)i4 (I, me)ic2 (that)i8¥%(to be)i.A (just, 292
then)i! (LE)i2 (very)is (a, one)lib” (this) '

5 4 (1, me)il (DE)i8%(to be)i"$ (GE)ic2 (that)i.A8%a (it 4.7
is) i.ce (right, yes)i9™ (to have)i.A (just, then)'U (ah) '

3 || (DE)i"§ (GE)ib" (this)ile (he, him)i8%(to 28.8
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be)i.A (just, then)ic2 (that)iL¥(kind)ie« (a,

one)ili  (you)

| (DE)I"S (GE)i8%(to be)i4" (we,
4 us)ili (you)i4 (I, me)ic2 (that)ib™ (this)i9™ (to 25.3

have)i « (a, one)

A(just, then)'U (ah)il (DE)i&J (to
S go)i]9 (said)i8%(to be)i.ce (right, yes)i4 " (we, 22.5
us)i"s (GE)ile" (they, them)

| (DE)i.ce (right, yes)'U (ah)i8%(SHI)i9™ (to

5 | have)i.A8%(itis)ic2 (that)ia (I, me)i"s (GE)IA (just, | 29-3
then)
4 (1, me)il (DE)i.A (just, then)i8¥%(to be)icE(all,

7 both)i'U (ah)ili (you)i\ (want)i4" (we, 24.1
us)i'é  (LA)
| (DE)i8%(to be)i4 (I, me)ili (you)ile" (they,

8 them)ic2 (that)ile (he, him)i.ce (right, yes)i9™ (to 28.4

have)i"s (GE)

9 4 (I, me)il (DE)1.A (just, theniCA2 (then)i8¥(to 931
be)i&J (to go)i"s (GE)ic2 (that)i\ (want)i2 (very) '

| (DE)i8%(to be)i9™ (to
10 | have)ii (also)i(~ (um)i.ce (right, 26.6
yes)i'U (ah)ic2 (that)i"s (GE)ili (you)

| (DE)i4 (I, me)i.A (just,
11 | then)ic2 (that)ili (you)i8%(to be)i.A8%(itis)i9~ (to  |26.7

have)i(~ (um)i ce (not)

I (DE)i(~ (um)i.ce (right, yes)i4 (I,
12 1 me)i9 (will) i8%(to be)i"s (GE)ic2 (that)i.A8% (it 28.9
is)1.A (just, then)

*capitalized letters in parentheses indicate pronunciation of MC characte

r
ite.

English word for MC character(s) provided in parentheses were appropria
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Employment Survey of Individuals Who Use Augmentative and
Alternative Communication

Barbara Pugh and Gilson J. Capilouto
University of Kentucky

Document Abstract

The purpose of this platform is to present the findings of a pilot survey invegiigatin
employment experiences of persons who use AAC. Participants werigeckfrom a state
office of Vocational Rehabilitation. Preliminary results include desonptof demographics,
disability type, physical abilities, professional services and servicedamokmnowledge,
communication preferences, employment description, and access. Supports argltbarrier
employment of individuals who use AAC and factors that predict rehabilitation outéomes
those individuals will be discussed. A model of rehabilitation and employment outcomes is
proposed using the World Health Organization International Classificatianztioning,
Disability, and Health (WHO ICF).

Research Description

Individuals with severe speech disabilities present distinct needs in allsasptwtir
lives. Communication and employment are two aspects where that uniqueness is evelent. T
American Speech-Language Hearing Association (ASHA) estimateappeaiximately two
million Americans have such severe communication impairments that they ate tmase
speech and or handwriting to meet their daily communication needs (ASHA, 2006). An
augmentative and alternative communication (AAC) system is one method intiwdta
severe speech disabilities may use to accomplish the complex process of bommamiation
(Beukelman & Mirenda, 1998). AAC refers to electronic or nonelectronic systesngned to
meet the spoken communication needs of individuals (Vandervelden & Siegel, 1999). AAC
encompasses sign language, picture communication boards and books, both digitized and
synthesized speech output devices, or any combination of these (Pugh & Huebner, 2004). Thus,
the primary role of AAC is to facilitate an individual's active partitipain all desired activities
(Beukelman & Mirenda, 1998).
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The Americans with Disabilities Act of 1990 (ADA) mandates equal opportunaties f
individuals with disabilities in all facets of life, including employment. Diesttiis law, the
National Organization on Disability (2000) estimates that more than 11.3 milliorepeuipl
significant disabilities are not employed. Similarly, employment nesna substantial barrier for
many individuals who use AAC (McNaughton & Bryen, 2002). For example, Blackstéas)(
reported that only 14% of 5,333 people who rely on AAC worldwide were in some way
employed. In arecent literature review of AAC and employment, Pugh &dDé&pi{2007)
suggested that while AAC is a support to employment, access in the form loerelia
transportation, attendant care, and technology support are also necessary.

One responsibility of the World Health Organization (WHO) is to shape the wadith he
research agenda. The WHO structure for disability and the basis for thiiscie
standardization of data on health and disability is the International Gtasisifi of Functioning,
Disability, and Health (ICF). The purpose of this pilot study was to investigatemployment
of individuals who use AAC and propose a model of employment for AAC users using the WHO
ICF classification system.
Purpose

This purpose of this presentation is to report the preliminary results of a suthey of
employment experiences, characteristics, and opinions of individuals who use WAGawe
been served by vocational rehabilitation (VR) in a rural state. Furthedenwgfy supports and
barriers to the employment of individuals who use AAC. Factors that may helptpredic
rehabilitation outcomes for individuals who use AAC are applied to the WHO ICF modagitin |
of the most current literature.

Methods

Ten individuals who use AAC served as the participants for this initial researsé pha
Each participant completed an employment survey designed to address all dortteend/biO
ICF model. Following initial contact, participants received a 48-itemeguihat included short
answer questions as well as Likert-type questions. Participants hadidmeasmiompleting a
hard copy of each survey (with or without assistance) or using a web-basedfstrvereated
with Survey Monkey.com ®. Results were collected and tabulated using SPSS, v16.
Additionally, themes from open-ended responses were coded and analyzed ferahdme
checked for reliability between the Pl and faculty advisor.

Results

Participants ranged in age from 36 to 67 yedrs 64.75, SD = 14.08) and 80% were
male. Eight percent of participants reported cerebral palsy as thearpmiisability with the
remaining 20% sited cerebral vascular accident (CVA). Seventy-five pefceat respondents
did not report a secondary disability while 20% reported CVA or seizure disordéicipaat
educational level ranged from “not receiving a high school diploma” to “bachel@reaie

Preliminary data analyses indicate that respondents felt they coultédi@ur to eight
hours of daily work and 80% revealed their gross physical coordination was “poor” low&aayv
and unsteady”. All participants felt they could follow most instructions yfaigll”.
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Professionally provided services were questioned as part of the surveyspaihdéeng
individuals had previously received physical therapy, speech-languageoggthaoid
rehabilitation counseling. The knowledge of the service providers was rankedabde afdcto
5 (1 being poor, 5 being excellent) per discipline respectively: physicapthera 3.75 (range
3-5); speech-language therapys 4.50 (4-5); and rehabilitation counselidgs 3.75 (range 2-
5). None of the individuals surveyed were currently receiving physical therequpational
therapy, speech-language pathology, or rehabilitation counseling. None werdlgueceiving
services related to AAC. One individual was participating in a job coachuagisit.

When asked about preferred communication modes, all respondents indicated that they
used multimodal forms of communication. However, preferred communication modes were
equally distributed between speech, writing, sign language, and voice output ccatroaraid
(VOCA). AAC users reported using their system between “some” and “mtst tme”. Fifty
percent of the respondents reported that they used AAC at home, work, and in the community.

Although some individuals reported using AAC in the work environment, none were
working at the time of the survey. All participants described employmenhdraach as
working for an architect or becoming known as an inventor. In addition, all partgipant
indicated that their employment situation did not match their dream. At least 8@tote
satisfied with their current employment situation. Fifty percent regp@rt@inimum of one prior
work experience and eighty percent reported that they had worked or would work for reasons
other than pay. Personal satisfaction, experience, social interaction, aaticedwere
identified as specific reasons to work other than pay.

In this survey we were also interested in the age of exposure to AAC, education, and
employment related training. Although participants rated the knowledge ofdadisiwho
provided services within the educational systems Mgh,4.33 (range 4 - 5), most individuals
(80%) were not exposed to AAC until after the age of twelve. In addition, only 20% had
received employment specific training.

Conclusions

Preliminary results confirm McNaughton & Bryen (2002) findings thatrattgi
employment remains a substantial obstacle for individuals who use AAC. particin this
study felt they had been served by knowledgeable providers, but they lacked adergkate
experiences and employment specific training. Therefore, they were piatyech
Additionally, the results may suggest that employers are reluctant tiodiveluals who use
AAC. Further, research into the attitudes of employers toward individuals who useddh&
more sensitive survey is needed. The ongoing survey will be modified to codeadditional
information from future respondents.
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Figure 1. Employment survey questions/topics as ap

plied to the WHO ICF model
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Movement from Global to Broca's Aphasia in the Chraic Stage:
Who Moves, and How?

Richard D. Steele
Lingraphica

Abstract

We analyze WAB (impairment level) and CETI (functional level) assessdata for
twenty persons in chronic global aphasia who used a Speech Generating Devicefatr home
therapy and communication. We use matdhiests to determine magnitude and significance of
differences of means following SGD use, and one-way ANOVAs to compare those whi move
to Broca’'s aphasia following use versus those who didn’t. Data analysesthexe¢hé two
groups show very similar patterns of improvement overall after SGD use. Howe\gefew
key items, they differ significantly: we identify these, report differgraxgiculars, and discuss
implications.

3.1.4 Research Description

In a 1999 article in the journ8&ltroke analysis of data from 46 persons in chronic aphasia
showed that — across the range of diagnostic categories of aphasia — not only did slibyect
significant quantitative improvements in all measures assessed foll®pewrh Generating
Device (SGD) use, but that a substantial minority — approximately 37% — evolved sevese
diagnostic categories of aphasia, with correspondingly greater than meamempnts
registered. In this paper, we examine a larger data set from a single diagnostjorgat
chronic global aphasia.

Methods

Subjects

Subjects were patients diagnosed with aphasia who were participantaaieap
rehabilitation programs using the Lingraphica SGD. Subjects used the SGizduked
treatment and training sessions with Speech Language Pathologists, and alsenobé&rme
between those sessions for completion of assigned exercises, for use in supporting
communication, for practice and exploration, and for other uses of interest to them. T qualif
for inclusion in this study, subjects had to meet four program criteria: gnassnt at Intake to
one of the diagnostic categories of aphasia by\thstern Aphasia BattefYWAB);2:3 ii)
completion of at least one month of program patrticipation; iii) assessmatsdla and
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discharge using the language subtests from the WAB; and iv) assessme&kiesaind discharge
using the sixteen items of ti@®mmunicative Effectiveness INnd&ETI)# Twenty patients
meeting these four criteria, who were also at least six months post-onsttkanand were
assigned following WAB administration at intake to the diagnostic catefjaipbal aphasia,
comprise the sample of this study. Demographic, diagnostic, and treatmactehstics of the
subject sample are presented in Table 1.

Treatment

The aphasia rehabilitation programs, the SGD used in it, and participant berkfits a
outcome improvements are described elsewh&résenerally during treatment sessions,
subjects and clinicians used the portable computer-based system for mateaatairon and
interaction, then between sessions subjects took their systems home to cossgatza
exercises, to explore, practice, rehearse on their own, and to facilitaiediahcommunication.
Program participation continued as long as significant functional improvement could be
documented monthly; then subjects were discharged. Mean duration of program participati
was 20.6 weeks, with a mean frequency of 2.0 sessions/week.

Tests

WAB language subtests were administered by the SLP clinicianssiabgdicts at intake
and at discharge. CETI ratings were completed at intake and discharge lgyriambers or
close friends. All testing and ratings were all done in standard ways, dies&GD
technology, with the goal of assessing subjects’ unaided impairmengala/élinctional-level
performances.

Data Analysis

Using raw WAB scores, derived WAB Aphasia Quotients (AQs), and raw Storés,
we calculated and compared pre-treatment and post-treatment means wiedneratched-
tests to establish statistical significance of differences of meaesh&i used one-way
ANOVAs to compare items at intake, during participation, and at discharge, totehias
significant differences between two sub-groups — (i) GI:Gl, comprising 12 ssiljbo received
WAB assignment to global aphasia at intake and discharge both, and (ii) @hirising 8
subjects who received WAB assignment to global aphasia at intake but to Bxolcassa at
discharge. Level for rejection of the Null Hypothesis was geta0511

Results

For the overall sample of 20 subjects, analysis of WAB data shows significant
improvementf < .05) in the AQ and in two language subtests, namely Auditory Verbal
Comprehension (AVC) and Naming. Table 2 provides details, with initial and final sceses,
differences of those means, standard deviations, and the asstgizedp values for the
differences of means.

For the overall sample of 20 subjects, analysis of CETI data shows sigifica
improvement f < .05) on fourteen of the sixteen items assessed and in the CETI Overall, and a
trend towards significance on one additional item. Table 3 provides details, wahandifinal
mean scores, differences of means, standard deviations, and assggjatetp values. For
reference convenience, Appendix 1 lists the sixteen items rated on the CETI.
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Tables 4 through 6 show the results of applying one-way ANOVAs — at intakeg durin
participation, and at discharge — to investigate significant differences Ipetinee&I:Gl vs. the
Gl:Br groups. Most generally, the findings show that the two groups do not diffeicagtyf —
neither on most of the assessed items, nor at any of the assessment timegarel hewever, a
handful of items on which the two groups do differ significantly.

At intake Significant differences all favor the GI:Br group. At the impairmerelle
(WAB), the the GI:Br group scores significantly higher than the Glr@ligin AVC (diff. =
13.7,F =7.41p =.014), and in Naming (diff. = 7.5,=5.92,p = .026). And in functional
communication, the Gl:Br group scores significantly higher on CETI Items #tti(lge
somebody’s attention”), #7 (“having a one-to-one conversation with you”), and #1gaficsg
to or communicating anything without words”). Details are given in Table 4.

Improvements during participationAt the impairment level, the GI:Br group improves
significantly more than the GI:Gl group in AVC. In functional communication, thegr@roup
is favored on CETI Item #10 (“having a spontaneous conversation”). The GI:Gl group, on the
other hand, improves significantly more than the GI:Br group on ltem # 11 (“responding to or
communicating anything without words”). See Table 5.

At discharge Impairment items on which the two groups differ significantly are the very
same ones as those at intake; however, the magnitudes of differences are teoyageéhe
spread in AVC is now particularly striking (diff. = 31F = 36.50,p << .0001). At the
functional level, but GI:Br group scores significantly higher than the GI:GI growgsirtvyo
items rather than three, but the skills involved are now more demanding — #7 (“havintpa one
one conversation with you”) and #11 (“having a spontaneous conversation”). See Table 6.

Discussion and Clinical Implications

Several points emerge from this study. First, for the sample of twenty suljdtt
chronic global aphasia, mean scores are shown to improve — following SGD use — onlyymodest
and occasionally significantly at the impairment level, but with greatenitags and more
frequent significance at the functional communication level. On most itenssedsthere is no
significant difference between the GIl.Gl and GI:Br groups, but with a few iargagkceptions.
For example, at intake, subjects in the GI:Br group scored significantly higties mean on
AVC than subjects in the GI:GI group. This suggests that AVC may have progralggadrv
helping identify persons with chronic global aphasia who may yet be candidates/Ement to
Broca’s aphasia. For their part, people in the GI:GIl group improved significaatky than the
GIl:Br group after SGD use in responding to or communicating things — includirangeno —
without words; this improvement can contribute importantly to better functional aoroation
in global aphasia. Findings such as these should help us refine and further deyelop: (i
prognostic tools and procedures; (ii) identification of improvement profiles; and (i
characterizations of clinical outcomes and their likelihoods.
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Table 1: Demographic / Clinical Data Summary
for SGD Users in Chronic Global Aphasia (n = 20)

Characteristic Mean (SD) Range No. (%)
Gender

male 12 (60.0)

female 8 (40.0)
Age (y) 67.2 (9.7) 44-85 20 (100)
Handedness

right 9 (45.0)

unknown 11 (55.0)
Time postonset (y) 2.70 (2.35) 0.52-8.97 20 (100)
Etiology

L-CVA 20 (100)
Intake Assessments

WAB AQ 134 (5.2) 4.4-25.3 20 (100)

CETI Overall 30.8 (13.3) 7.6-61.9 20 (100)
Treatment

frequency (sess/wk) 2.0 (0.5) 0.8- 3.0 20 (100)

duration (wks) 20.6 (7.8) 10.4-45.9 20 (100)
Assessments at Intake and Discharge

impairment level (WAB) 20 (100)

functional level 20 (100)
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Table 2: WAB (Impairment Level) Changes in Chronic Global Aphasia
following SGD Use

Ite n Initial Mean (SD)Final Mean (SD) Diff (SD)  tobs p
Spontaneous

speech 20 2.4 (1.5) 2.8 (2.0) + 04 (15 +1.22 = .2371
Aud. verb.

comprehen. 20 60.7 (12.8) 72.8 (19.4) +12.1* (14.4) +3.77