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Van Der Schuit, M., Van Balkom, H., Stoep, J., Segers, E., and Verhoeven, L. Efficacy Results of 
an Early Intervention Program on Language, Communication, and Emergent Literacy for 
Preschool Aged Children with Developmental Disabilities. Paper presented at the 2009 Clinical 
AAC Research Conference in Pittsburgh, PA.  

 

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

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

Radboud University Mijmegen 

 

Document Abstract 

The aim of this study was to examine the effectiveness of an early intervention program 
aimed at both home and day-care settings for preschoolers (age 2 to 6 years) with complex 
communication needs. The intervention was designed to improve the broad spectrum of language 
development, emergent literacy, and communication skills and was based on several well 
experienced and described methods combined in a play-learning environment; i.e. Reggio Emilia 
approach, anchored instruction, experiential learning, interactive storytelling, dynamic 
assessment and AAC. The large individual differences between children with developmental 
disabilities were taken into account by developing activities in the zone of proximal development 
for each individual child, based on a Communication Competence Profile. The children 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 effective in promoting 
children’s language development, as all children made significant progress during the 
intervention period. 

Research Description 

Children with developmental disabilities often experience delays in language acquisition. 
Their language development is characterized by more variation in timing and outcome, and 
individual differences exist between children in areas of linguistic communication that do not 
always keep up with their mental age (Kaiser, Hester, & McDuffie, 2001). Furthermore, for 
some children, their cognitive, motor or sensory disabilities interfere with their abilities to 
acquire or adequately use spoken language. These children can then make use of Augmented or 
Alternative means of Communication (AAC). This large variation in language development 
between children with developmental disabilities makes it more difficult to develop an 
intervention for preschool children aimed at supporting language learning, as such an 
intervention should best be tailored to the individual child’s strengths and weaknesses (Gerber & 
Kraat, 1992; Rondal, 2001). Furthermore, this intervention should not only focus on the child, 
but also take into account the communicative environment of the children, like their home or 



 

 7 

child care settings. The interaction between children and the people in their communicative 
environment (e.g., parents or teachers) is of great importance for language development 
(McCartney, 1984).  

Therefore, an early intervention aimed at stimulation of language, communication and 
literacy in both home- and day-care setting, tailored to the developmental strengths and 
weaknesses of the individual child, may give the best results. Interventions for children with 
developmental disabilities designed to improve language and communication development, 
however, mostly aimed at just a part of this development. Some of these interventions focused on 
directly instructing the child (Charlop-Christy, Carpenter, Loc, LeBlanc, & Kellet, 2002), other 
interventions tried to change the communicative environment of the children by instructing 
parents or teachers (Warren & Yoder, 2004). Many of these interventions seemed to be quite 
effective in stimulating the development of a particular skill in the participating children. 
However, a thorough study of generalization to other settings and lasting effects of these 
interventions are often lacking. 

It is important that intervention programs are evaluated in a consistent manner, as this 
will make it possible to implicate them in more clinical settings. Many interventions, especially 
for children making use of AAC, are not evaluated properly, mostly caused by the small size of 
the groups participating, difficulties testing the children in an appropriate way or limited time.  

Purpose 

The aim of the present study was to explore the effectiveness of a combined intervention 
designed to improve the broad spectrum of language development, emergent literacy and 
communication skills of children with complex communication needs. In a two-year intervention 
program for preschool children, this special play and learning environment was set up, in which 
children were introduced to (written) language and various modes of communication. The 
children were closely followed during the intervention, were re-tested one year after the end of 
the intervention and their development was also compared with the development of a control 
group of children not receiving the intervention. Following this set up, the effects of the 
intervention could be explored. 

Methods 

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

The intervention under investigation is called the KLINc Studio (KLINc: Kids Learning 
to take Initiatives in communication). The activities in the KLINc Studio were all centered on 
one theme starting from a shared event (the anchor) for nine weeks. During these anchor based 
cycles children engaged in activities all related to the theme and they were introduced to a word 
network with words belonging to the theme. In this way it was possible to go deeper into the 
knowledge and vocabulary of the themes. Activities were designed to connect with the child’s 
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abilities and his/her zone of proximal development (Vygotsky, 1986). The development of the 
children during each anchored cycle was closely followed using Dynamic Assessment. In this 
way the activities in each cycle could be tailored to the developmental strengths and weaknesses 
of the child and adaptations to changes in the child’s behaviour could be made quickly. To 
follow children’s development during each anchored cycle a pre- and posttest of receptive and 
productive vocabulary of the anchor words were assessed. Along with these curriculum-based 
vocabulary assessments, children’s development on nonverbal intelligence, receptive language 
and productive language (e.g., syntax and vocabulary) skills was also followed with standardized 
tests. These were administered at the start of the intervention and 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 analyses were done. First, the 
development of the children during the anchored cycles was investigated by testing their relative 
progress on the curriculum based vocabulary tests for each anchored cycle. Then for the 
standardized tests of nonverbal intelligence, receptive language and productive language skills 
the children’s rates of development before, during, and after the intervention were compared. 
Also, analyses were done to examine if there were differences between the group of speaking 
children and the group of non-speaking children on the tasks and if they developed differently 
during the intervention. Furthermore, the development of the children in the intervention was 
compared with the development of a control group of children not receiving the intervention.  

Results and Discussion 

In this presentation, the first results of the efficacy study will be given and discussed. The data of 
this study is currently being analyzed. Preliminary analyses, however, showed that all children in 
the intervention made significant progress during the intervention period. Children not only 
showed significant progress in receptive and productive vocabulary during each nine-week 
anchored cycle, but also made significant gains in receptive and productive language 
development, as measured with standardized tests. 

The findings from this study will be discussed in relation to current research on language 
development in children with disabilities and especially those children learning to communicate 
through AAC. Clinical implications for preschool interventions aimed at language development, 
emergent literacy and communication skills for children with complex communication needs, 
will be discussed in light of the findings of this efficacy study.  
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Pittsburgh, PA.  

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-screen keyboard with a customized alternative input device to meet 
the needs of a client with cerebral palsy. An encoding text entry system with visual cuing prompt was developed. An 
adolescent with severe cerebral palsy received the intervention. The results of intervention revealed that the 
encoding keyboard with a customized alternative input device could significantly improve the text entry 
performance of the user and could efficiently be his communication tool.  
 

���������	����
��

��

Introduction 
Information technology plays a significant role in our daily life. However, people with severe motor 

disabilities cannot efficiently utilize a conventional keyboard due to their motor limitations. Lots of cerebral palsy 
individuals who need computerized communication device still do not have an adequate computer access (Cook 
&Hussey, 2002). 
    

For a user who has difficulty in accessing a standard keyboard, many solutions to a better control of the 
computer could be applied. However, for some people with severe motor disabilities, those productions and 
creations of simple computer devices would not solve the computer accessing problem. Encoding method has been 
regarded as one useful solution to express message, although the accuracy was not high and the amount of the word 
could be expressed was small(Beukelman & Mirenda, 2005; Light & Lindsay, 1992). Letter-by-letter spelling is a 
slow process and an inefficient method for the generation of text for communication, especially for individuals with 
upper limb motor disabilities. However, it could say what they want to say. Therefore, Letter-by letter based 
encoding system with visual cues might improve the performance of an individual with severe cerebral palsy. 

 
    The paper aimed to develop a encoding text entry system to assist the individuals with severe cerebral palsy to 
entry text more efficiency.  
 

Method 
 

Participants 
Carl was 18 years old when the study began and was diagnosed with cerebral palsy, athetoid type. He used his 

left big toe as his control site. Carl had 5 years computer experience for the purposes of education, leisure and 
communication activities. Carl used no adaptive devices to access the computer keyboard. Carl could only use his 
left foot independently to control the QWERTY keyboard placed on the floor. However, unintentional pressing on 
keys occurred with this technique. A large numeric keypad was used by Carl in this study. The size of keypad is 
40cm x 20cm. The diameter for each key is 3.2 cm., with 1 cm. interval between two keys (see figure 1) .  
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System description 
The coded text entry (CTE) system was designed based on the combination of two Arabic numerals. This device 

independent design approach allows users to manipulate any device which could activate the number codes, either 
numeric keypads or alternative input devices to type characters. As the alphabetic layout shown in Figure 2, each 
character was generated by two numerals. For instance, the letter ‘i’ is generated when the number ‘4’ and ‘3’ are 
pressed in order (as shown in Figure 3). The ‘0’ is used as a cancel key when a typing error occurs. The CTE system 
allows users to send keystrokes to any Windows application programs. 

 
The CTE system embedded the visual strategies, including visual prompts and visual feedback on the monitor. 

When the CTE system is activated, the layout would display automatically with the visual prompts. As Figure 2 
shown, the visual prompts provide navigation mapping codes on the layout. The cues of each character are displayed 
transparently in the background. With the cues of number codes, the users are not required to learn or memorize the 
mapping rule of the CTE System. Employing the visual prompts, the users could ‘naturally’ and ‘intuitively’ follow 
the mapping codes with practice. In addition, the on-screen layout provides immediate visual feedback to the user’s 
key pressing by highlighting a group of letters. The participant can continue to press the next key or modify the first 
key press if an error is made.  
 

Experiment design 
 

An alternating treatments design (ATD) with baseline was adopted to compare the effectiveness of the 
participant's original text entry methods with the CTE system. The study was implemented in three phases: (1) 
baseline, (2) comparison, and (3) final. All three participants had 3 sessions per week with 45 minutes per session 
required in the comparison phase. 

 
Two text entry methods, CTE system and QWERTY keyboard, were manipulated as independent variables in 

this study. The dependent or outcome variables for the study were selected based on the performance of a text entry 
task: Numbers of correct characters per minute (CPM), accuracy, and selection rate (SR).  
 

Results 
 

The results of the accuracy, CPM, and SR were shown in Fgure 3. As Figure 3 indicates, the mean for accuracy 
was 79.2% during baseline with no trend. The accuracy for QWERTY keyboarding during the comparison phase 
remained less than 90% (mean=83.4%) For the CTE system, the accuracy of the first trial was 92.2% during the 
comparison phase. The mean of the first three trails was 91.3% while the last three trials was 95.3%. The mean of 
the phase was 93.1%. The accuracy of CTE maintained high in the final phase (mean=95.8%).  

 
   The CPM performance also shows that CTE was better than QWERTY. The mean of the QWERTY keyboard in 
baseline was 8.5 CPM. The CPM performance in the comparison phase improved from 8.7 to 9.9 CPM. Carl 
generated 6.9 CPM during the first trial of CTE system. His performance improved rapidly and at the third trail he 
achieved the rate of 10.8 CPM on the CTE system thus exceeding that of the QWERTY keyboard. The SR mean in 
the baseline was 0.73 bits/sec. and the variety was stable. In the comparison phase, the SR of the mean for 
QWERTY keyboarding was 0.79 bits/sec. On the other hand, the SR of using the CTE system was 0.76 bits/sec at 
the first trial and the SR improved over trials. The mean of the phase was 1.09 bits/sec. 
 

Conclusion 
 

This study demonstrated the effect of a CTE system using visual cues to facilitate learning and increase 
accuracy and typing rate for an adolescent with severe cerebral palsy. Although the participant was a novice to CTE, 
he could type almost totally correct in a few trials. Besides, he can try faster with CTE system than with their used 
QWERTY keyboard.  
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Figure 2. The CTE system embeds the visual cues. Each character is generated by two 
numerals and ‘0’ is used as a cancel key. The users are not required to memorize the 
mapping code initially. 
 
 

     
Figure 1.  Carl operates specific numeric keypad with his left big toy. 
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Figure 3. The accuracy, characters per minute, and selection rates of the two text entry systems 
during the three phase for Carl. 
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Helsel, W., Baker, B.R., Tenny, C. A Modest Proposal: Autoclitic Verbal Behavior as a Bridge 
to a Linguistic Conversation about Applied Behavior Analysis. Paper presented at the 2009 
Clinical AAC Research Conference in Pittsburgh, PA.  
 
 

 
 

A Modest Proposal: Autoclitic Verbal Behavior as a Bridge to a Linguistic Conversation 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 Spectrum Disorders (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 nests within the model of 
applied behavior analysis. Efforts to meld the seemingly different points of view -- linguistic 
analysis and verbal behavior analysis -- have been limited and have not gained wide- spread 
acceptance. It is hoped that the current efforts will be true to each of the disciplines to construct a 
clinically and theoretically useful bridge. 
 

The authors suggest that part of the incompatibility of the two approaches may come 
from the possibility that they have different objects of study. The slower unfolding of spoken 
language for many children diagnosed with ASDs may allow for an empirical evaluation 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. Linguistics, on the 
other hand, focuses on the structure and contents of the speech act itself, often ignoring an 
analysis of its functional relations. A typical linguistic analysis might state, “The therapist set up 
a communicative opportunity; the client uttered ‘Gimme it;’ and the utterance was followed by 
its natural consequences.”  
 

In a verbal behavior analysis, the communicative opportunity would be closely observed 
for its origin, e.g., was there something said prior or not – Mand, Echoic, Tact, or Intraverbal. 
The particularities of the actual consequence would be scrutinized – reinforcement, punishment, 
or extinction. A linguistic analysis would parse the utterance, analyze its word order 
(verb/object/object) and morphology (enclitic “-me” as indirect object), noting how the length of 
the utterance was or was not consistent with the expected mean length of utterance (MLU) for a 
child of this age. Any further analysis of the communicative opportunity or its consequences 
typically would not be addressed.  
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Verbal behavior analysis has discovered and empirically evaluated elementary verbal 
relations – Mand, Echoic, Tact, Intraverbal. A “Mand” occurs when a motivative condition exists 
without verbal stimuli, a request is made, and the request is met. An “Echoic” occurs when 
words are said (signed) and the same words are repeated (formal similarity, point-to-point 
correspondence). A “Tact” occurs when a physical sense – seeing, touching -- is contacted 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 words are uttered (no point-to-
point correspondence). Formal Similarity is a response-product in the same sense mode as the 
originating stimulus – the subject says a word he/she hears. Point-to-point correspondence occurs 
when the response is the same as the originating stimulus – the subject says a word he/she sees 
(reading).  
 

As these elementary verbal relations build, the speaker begins to affect the listener 
through what Skinner called Autoclitic verbal behavior or what linguistics calls syntax, 
morphology, etc. It is at this point that verbal relations become part of a Natural Language (NL) 
environment “transmitted from one generation to another.” An examination of Autoclitic 
behavior is an analysis of speaker’s verbal relations that are aimed at being understood by 
potential listeners and coincides with a linguistic analysis of the utterance. When dealing with 
Autoclitic behavior, both applied behavior and linguistic analysis look carefully at the 
conformance of the utterance to the NL used in the community. It is here that the objects of the 
two theories come together because a comprehensible utterance (language) is what maintains 
verbal behavior and goes on to shape increasingly grammatical and syntactical elaborations.  
 

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 Mands, Echoics, Tacts, 
Intraverbal, Point-to-Point Correspondence, Formal Similarities, and other chains of motivation 
and reinforcement considerations and data. Linguistically-oriented treatment tended to gauge its 
successes and failures by measuring MLU and the promotion of grammatical and syntactical 
elaborations. Linguistically-oriented treatment tended to call success in providing 
communication opportunities for children with ASD as “good clinical judgment.” This phrase, 
though positive, in fact dismisses a more careful and scientific analysis of what these 
opportunities are and how they arise. Another phrase often used in language-oriented discussions 
of therapeutic intervention refers to the complexities of reinforcement as “natural consequences.” 
Again, this phrase is positive and accurate as far as it goes but does not permit a scientific 
measurement – neither the collection nor interpretation of the data comes from calling everything 
that happens after the speech act “natural consequences.” 
 

Linguistics and Applied Behavior Analysis also had a rough early acquaintanceship when 
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 both the Chomskian 
and Skinnerian approaches to language nest logically beside each other in Autoclitic verbal 
behavior. Linguistics fills a needed investigation of Autoclitic verbal behavior, and 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 alternative means or 
devices to communicate; these devices are called alternative and augmentative communication 
(AAC).    There is a need for increased understanding and knowledge in the area of providing 
counseling services to individuals who use alternative and/or augmentative communication.  Due 
to the intricacies and communication dynamics, mental health practitioners who are working 
with AAC users need to be skilled in their ability to modify their communication style, and 
psychological approaches and techniques to meet the unique needs of AAC users.  A training 
handbook will be developed to promote practitioner knowledge, skills and competence in 
meeting the needs of AAC users in a psychotherapeutic setting.  This handbook will integrate 
tips and practice guidelines from various disciplines.   
�
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 People with disabilities face many difficulties in their lives.  Those who are not able to 
verbally communicate with others and utilize an electronic device as their primary mode of 
communication are no exception.  Many individuals who are unable to communicate verbally 
may use an alternative or augmentative communication device (AAC).  Augmentative 
communication is defined by the American Speech and Hearing Association (2000) as non-
verbal techniques used to “augment” a person’s oral speech, which includes natural gestures, 
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. VonTetzcher and Jensen 
(1999) note that when working with AAC users, there are issues; the issues are not with the 
person with the disability or with the person which whom they are communicating, but within 
their relationship and interactions.   
 When an AAC user is communicating with a speaking (communication) partner, they are 
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, the possibility to 
receive what the disabled partner (AAC user) intends to communicate is negatively influenced.”  
When conversing with an AAC user, it is necessary for the speaking communication partner to 
interpret what the AAC user intends to communicate, as well as understand the AAC user’s 
limited expressive communication ability, because of their mode of communication.  In working 
with AAC users in a counseling or psychotherapeutic setting, with the mental health practitioner, 
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(the term used to describe a psychologist, psychotherapist, counselor, or the like) being the 
communication partner, it is necessary for the practitioner to take into account limited expressive 
communication ability.  They also play a key part in the correct interpretation of  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 AAC users.  
Moreover, because of the small percentage of AAC users and competent mental health 
practitioners trained or experienced as communication partners in a counseling setting, there is 
limited research and resources available to practitioners who are interested in further developing 
skills and competencies in this area. Although a set of practice guidelines have been developed 
by Speak Up, an agency advocating for the needs and safety of AAC users, training materials 
need to be developed to assist these practitioners in becoming skilled in working with AAC users 
in a counseling setting. The objective of this research study is to utilize the Speak Up practice 
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 and become 
competent practitioners in this area.   
 

Significance of the Problem/Clinical Implications 
 
A training handbook for competence and practice is necessary to ensure that AAC users 

are receiving psychological services from competent mental health practitioners.  This handbook 
could fill in gaps in the research on the provision of psychological services with AAC users, 
provide practitioners a means of increasing their proficiency and familiarity of the needs of AAC 
users, thus increasing the amount of competent practitioners with this area of specialization 
(Olkin & Pledger, 2003; Sigafoos, O’Reilly, 2004).  By utilizing the practice guidelines 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 decrease the range of the 
communicative differences.  

Therefore, AAC users who are experiencing psychological and/or emotional distress, and 
are seeking out counseling services, will be able to receive these services by a skilled and 
competent practitioner, as mandated by the American Psychological Association Ethical 
Principles of Psychologists and Code of Conduct  (2000,Part  2.01a), which states that 
“psychologists must provide services, teach and conduct research with populations and in areas 
only within the boundaries of their competence, based on their education, training, supervised 
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, specific therapeutic 
approaches and techniques for counseling AAC users, as well as other logistical and theoretical 
considerations.  By educating themselves in this area, practitioners will increase their 
proficiency, and be able to competently provide psychotherapeutic services to AAC users, 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 additional and 
relevant resources that may be identified, will be reviewed and integrated into a comprehensive 
list of practice guidelines for meeting the needs of AAC users in a counseling setting.  These 
guidelines may be multifaceted, in that they address general as well as specific topics, with a 
topic of therapeutic approaches, for example, being the general guideline, and the techniques of 
reflecting and paraphrasing being specific skills within that topic.   

Once each of these guidelines has been identified, thorough research will be conducted 
on each aspect of the guideline, to formulate a well-rounded synopsis of the skills and techniques 
required for practitioner competence in that particular competency area.  This, therefore will 
assist practitioners in meeting standards of practice of the American Psychological 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 for preparatory training does not 
exist, psychologists will take reasonable steps to ensure the competence of their work, 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 display samples.  
Since many of these topics may be vital parts of other disciplines, such as psychology, speech-
language pathology and disability studies, resources and teachings will be identified and 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 disciplines and areas.  
While the guidelines are being compiled, they will be compared and contrasted with each other, 
and other empirical data available within the discipline, to ensure validity of the 
recommendations.  Additionally, consultation will be occur with at least 2 psychological 
practitioners with experience with AAC users in a psychological setting, who can review the 
guidelines and tips for accuracy and reliability.   
 

Results/Conclusions 
 
Please note:  The above research is part of ongoing doctoral dissertation research, therefore, 
results and conclusions have not yet been reached, however, will be available by time of 
presentation. 
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Document Abstract 

 
Gestural imitation ability and communication skill were examined in 14 children with autism and 
17 typically developing children. Children with autism were found to display  impaired 
performance on the imitational task relative to the comparison group,  experiencing particular 
di%culty replicating the handshape and location aspects of gestures, and often omitting the 
second gesture of two-movement sequences. Moreover, the accuracy with which children with 
autism imitated gestures robustly predicted teacher-rated expressive and receptive language and 
communication ability, such that children who made more formational errors on the imitational 
task also received lower language scores.  
 

Research Description 
 

There is an increasing body of evidence that children's gestural imitation may facilitate 
their language development. Infants’ gestural inventory, for example, is positively correlated 
with later receptive language outcome (Watt, Wetherby, & Shumway, 2006); moreover, infants 
who receive training in the use of symbolic gestures often show an advantage in verbal language 
acquisition over peers without such training (Goodwyn, Acredolo, & Brown, 2000). Children 
with autism spectrum disorders (ASDs) frequently exhibit an imitational deficit; this deficit 
appears to be greater for gestures than for object-oriented actions (Williams, Whiten, & Singh, 
2004). The present study was designed to assess individual factors related to the accuracy with 
which children on the autism spectrum completed a gestural imitation task. It was hypothesized 
that greater gestural imitation accuracy would be positively correlated with both expressive and 
receptive language ability.  

 
 Fourteen children with ASD (3 – 16 years) and 17 typically developing preschoolers (2 – 
5 years) completed a gestural imitation task. Additionally, teachers rated the functional 
communication abilities of the students with ASD. Both groups of children were presented with 
modeled gestures that varied in handshape, movement type, location relative to the body, and 
sequence length, and asked to imitate these gestures.  Teachers of children with ASD rated their 
students’ expressive and receptive language skills on a five-point Likert scale, with “1” 
representing profound impairment and “5” an age-typical level of ability. These ratings were 
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determined collaboratively by at least two primary instructors. All 17 comparison children 
exhibited age-typical language; they were not rated.  
 
 Children with ASD made significantly (t = -2.41, p < .05) more formational (handshape, 
movement, and location) errors during the imitation task (M = 10.29, SD = 6.02) than did 
typically developing children (M = 5.82, SD = 3.76). As shown in Figure 1, the ASD group 
displayed considerably more variability in imitation performance as well.  Children with ASD 
were also significantly (t = -2.28, p < .05) less likely to imitate the second gesture presented to 
them in two-gesture sequences (M = 2.36, SD = 2.44) than were comparison children (M = 0.71, 
SD = 1.31). However, as shown in Figure 2, they were just as likely as controls to imitate the 
first or only gesture in a sequence. 
 
 Children’s imitation error rates were regressed on their mean language scores (average 
expressive and receptive ratings).  A clear, linear relationship is visually apparent in Figure 3.  In 
fact, gestural imitation (b = -0.79) accounted for nearly 60% of the variance in ASD children’s 
language scores (adj. R2 = 0.59), which was highly significant (F (13)= 19.38, p = .001).  
Among children with ASD, age was essentially uncorrelated with language score or performance 
in the imitational task (r = 0.17, p = .61 and r = -0.08, p = 0.8, respectively), suggesting that 
maturational factors played little role in mediating the relationship between language skill and 
imitational ability. 

 
A sample of children with ASD displayed impaired performance on a gestural imitation 

task relative to a typically developing comparison group.  Moreover, the accuracy with which 
children with ASD imitated gestures predicted teacher-rated expressive and receptive  language 
ability.  This finding complements those from typically developing populations that suggest that 
gestural imitation is associated with language development. Future research should explore 
whether providing gestural imitation training to children as a component of a broader therapeutic 
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 scores from 25th 
to 75th percentile, with a line representing the median.  Bars extend to scores of up to 1.5 times 
the interquartile 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 regression of imitational 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 System 

for Individuals with Functional Blindness 
 

Thomas Kovacs and Katya Hill 
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Document Abstract 

 
Individuals with visual and communication impairments typically receive augmentative 

and alternative communication (AAC) intervention using custom low-technology or light-
technology systems, not high-technology Speech Generating Devices (SGDs).  However, pre-
intervention assessments to identify viable AAC options for these individuals are not reported in 
the literature.  The option to use an SGD may be withheld based on authoritative models, rather 
than empirical evidence.  Some systems have keyboards or keyguards that help users isolate 
locations.  These systems may be learned using motor planning.  Others can be modified to 
support a static display of custom tactile symbols.  These modified systems can be learned using 
both motor planning and symbolic representation.  An experimental design comparing the 
trajectory of learning words on an AAC system using Motor Planning alone to the trajectory of 
learning words on an AAC system using Symbols + Motor Planning is described.  Feedback 
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-technology speech 
generating devices (SGDs).  A review of AAC interventions for individuals who are DeafBlind 
(Sigafoos, et al., 2008) reported unaided and low-tech strategies for basic communication used 
across studies.  All AAC systems across reviewed studies were custom-made.  Another review 
including studies with subjects with normal hearing (Kovacs & Hill, submitted) found similar 
use of custom symbols.  However, subjects with normal hearing had more advanced speech 
output systems and more complex expressive language goals.  Rationales for goals, and choices 
of AAC systems were not specified in source documents. 

 
One possible explanation for using low or light-technology AAC systems with minimal 

speech output is that available technologies are inaccessible to individuals with functional 
blindness, or those who rely primarily on auditory or tactile input to process their environment 
(Corn, 1996).  This theory may not have been tested empirically.  The review by Sigafoos, et al 
(2008) found that 0/17 studies reported pre-intervention assessment to identify viable AAC 
options.  The option to use an SGD may be withheld based on an authoritative model, 
particularly, what the team believes will be effective.  Research is needed to establish how 
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individuals with functional blindness can access the language available on SGDs, and determine 
what adaptations may be necessary for these populations. 

 
Commercial SGDs represent language content using visual (graphic) strategies.  This is 

true for all three language representation methods (Hill, 2001).  Graphic symbol systems may be 
inaccessible to individuals with functional blindness.  Language content may need to be 
represented in alternative sensory modalities.  Tactile representation is often the preferred 
modality when vision is insufficient, as evidenced by many individuals with Braille literacy 
skills. 

 
In a review of sensory characteristics of user interfaces on 21 commercial AAC devices 

from seven manufacturers, Kovacs & Lightner (2007) found no systems with pre-fabricated 
tactile symbol sets.  However, some overlay-based systems could be modified by end-users to 
support custom tactile symbol sets.  This strategy is commonly reported anecdotally, and at least 
once in the literature (Locke & Mirenda, 1988).  Other systems featured hardware keyboards or 
keyguards that allow users to isolate target locations, but provide no tactile feedback to convey 
the meaning of language content stored in individual locations (Kovacs & Lightner, 2007).  It 
may be possible for some users to learn to use these systems using motor planning strategies.  
The learning process may be scaffolded with tactile symbols. 

 
AAC instructional strategies focusing on learning unique motor plans for selecting each 

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 with autism (Halloran 
& Emerson, 2006).  In LAMP, children learn consistent and unique motor patterns to select 
words and practice these patterns in spontaneous interaction.  Automaticity develops through 
consistent, repeated exposure. 

 
There may be a difference between the trajectory of learning to use a system using motor 

planning alone, and the trajectory of learning to use a system with a tactile symbol base.  
Although instructional strategies to support the development of motor plans are frequently 
recommended, the contribution of motor plans to AAC language learning has not been directly 
measured.  Studying initial learning of AAC language for individuals with functional blindness 
may provide a unique opportunity to directly measure learning based on motor planning.  
Comparing the trajectory of learning with and without tactile symbols can help determine if the 
added application of tactile language representation improves user performance. 

 
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 by a keyguard but no 

symbols provided (Motor Planning Only condition), and 
B. Physical location and tactile symbols, where physical locations are separated by 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 improving this 
experimental design. 
 
Hypotheses: 
�  Null: There is no difference between the trajectory for learning an AAC system using 

Symbols + Motor Planning and for learning an AAC system using Motor Planning Only 
�  Alternative: There is a difference between the trajectory for learning an AAC 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.  All subjects 
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 word at each 
location.  Two communication boards with similar vocabulary will be used.  Communication 
Board A includes vocabulary that allows sentences to be generated in agreement with first 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 produce single 
words named by the researcher in random sequence.  Direct instruction will be provided with 
intermittent reinforcement.  Subjects will be required to accurately acquire or identify 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.  Subjects will be trained to 
use two AAC systems, one in each condition. 

 
Subjects will be trained to use the AAC system at the single word level.  Generalization 

to production of longer, more complex utterances will be measured during probe tasks (Sentence 
Copying, and Spontaneous Novel Utterance Generation) administered between training sessions.  
Sessions will continue until either 95% accuracy on the Sentence Copying task is achieved 
across three consecutive sessions, or asymptotic performance is demonstrated for both 
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 communication boards 
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will be counterbalanced.  Two subjects will be trained to use Communication Board A in the 
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 after 
each training session: 
�  Sentence Copying; subjects will repeat sentences using the AAC system.  Sentences will be 

presented verbally. 
�  Spontaneous Novel Utterance Generation; subjects will answer questions by generating 

sentences with the words available on the communication device. 
Dependent variables on both tasks will include: Accuracy, Average Communication Rate 

(words/minute), Selection Rate (bits/second), and Bit Rate (words/bit).  On the Spontaneous 
Novel Utterance Generation task, Mean Length of Utterance in Words will also be measured. 
 
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 and the Percent of 
Non-over lapping Data will be used to identify the method that achieved the best performance 
for the individual.   The data from this pilot study will support future work in a larger study. 
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Abstract 

 
This paper describes the research design and process of translating the Computerized 

Revised Token Test (CRTT) into the Computerized Revised Token Test-Mandarin Chinese 
(CRTT-Mandarin). The aim of this research is to generate psychometric data for evaluating the 
validity (and eventually, reliability) of the CRTT-Mandarin and 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 years of 

age (20 with aphasia and 20 normals) on the Concise Chinese Aphasia Test (CCAT), and the 
CRTT-Mandarin. The future goal will be completing and publishing the CRTT-Mandarin for clinical 
use and creating an instrument that can be validly administered in both English and Mandarin 
Chinese to assess auditory comprehension impairments across both languages. In the future, the 
CRTT-Mandarin could 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 Taiwanese speech-language 
pathology clinics. With this lack of available tests, there is no reasonable way to make informed 
clinical decisions using any of them. Therefore, creating an array of standardized tests is 
imperative in the development of the relatively new profession of speech-language pathology in 
Taiwan. 

 
 
No single diagnostic tool can help clinicians identify the precise mechanisms and levels of 

impairment, measure performance change as a result of intervention or additional impairment, 
and differentially diagnose aphasia. One strategy that has proven valid and efficient in test 
development is to use existing tools that have been developed in other languages and translate 
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 Chinese. It includes 9 subtests to 
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test all language modalities. The Revised Token Test (RTT; McNeil & Prescott, 1978) is one of 
the most well-researched assessment tools for auditory comprehension in English (Arvedson 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 colleagues (McNeil et al, 2008a, 
2008b). 
 
There are several ideal characteristics desired when selecting an assessment tool for translation 

and further development. The translated test is most productive when it: A) fills an unmet need such 
as that left by other tools extant within that given language community (i.e. Chinese), B) is shown to 
be a valid and reliable tool in the original language (i.e. English), C) is linguistically and culturally 
neutral in its native language, and D) can be easily translated into the target language without 
substantial changes that would challenge its validity, reliability or utility. The CRTT offers all of 
these characteristics, with the added benefit of computerized automaticity that further increases the 
practicality and reliability of administration and scoring. 

 
Objective 

 
The objectives of this paper are to 1) report the procedures of translating and recording and 

2) report the design of the research that is being employed to meet the long term goal of 
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. The age range will be 38years old to 
80 years old. They should have elementary education level or higher. All of the participants with 
aphasia will have a left-hemisphere cerebral infarct verified by medical diagnosis, as well a 
diagnosis of aphasia from a qualified speech-language pathologist.  Exclusionary criteria will 
include self reported surveys of (1) acquired premorbid history of speech, language, hearing, or 
learning disorders, (2) a concurrent medical diagnosis of cognitive or psychiatric disorders (or as 
documented in medical records), (3) known uncorrected hearing or visual deficits that would 
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 CCAT within 10 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 Chinese speaker. 
The speech rate will have been controlled from 3.5 to 4.0 syllables per second. The recording 
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 judges disagree on any 
word in the translation, it will be replaced and judgments will again be made until 9 or more of 
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the ten judges agree on all words. After the stimuli are recorded, the CRTT-Mandarin stimuli will be 
listened to by 10 native Mandarin speakers to note articulation or prosodic speech production 
errors. If errors are noted by two or more listeners, that stimulus will be re-recorded and again 
that stimulus will be listened to by the judged until they are judged to be free from speech 
production errors by 9 or more of ten judges. 
 
Procedures:   

The participants will first be given a survey. The survey will determine the biographical 
(e.g. age, language history, etc.) eligibility (inclusion and exclusion criteria) of the participants. 
When the participant is eligible, a survey of history of bilingualism, the Computerized Revised 
Token Test-Mandarin and the Concise Chinese Aphaisa Test will be administered in random order 
to each qualified participant. All participants will finish the two tests within a ten day period. 

�� All participants will complete the CRTT pretest before starting the test. The pretest 
ensures that the participants’ hearing, vision, motor skills and knowledge of the linguistic stimuli 
are adequate to complete the CRTT.  If a participant is unable to complete the pretest, testing 
will be aborted and no further data will be collected on that individual. The auditory stimuli will 
be presented from the speaker and the participants will be asked to response to the commands. 
Participants will use their left 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 possible, but not 
longer than ten days. Each response will be scored using the12-point multidimensional scoring 
system. The experimenter will administer and score the CCAT.  
�

&
�
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Data will be categorized according to overall and subtest scores, for both the CRTT and the 
CCAT.  A Spearman rank-correlation coefficient will be used to determine significant (p< 0.05) 
and high (r >0.7) correlation coefficients in both overall and subtest scores derived from the 
CRTT and the CCAT in both the normal group and the group with aphasia.  
The Wilcoxon Signed-Rank test will be performed to determine significant (p< 0.05) differences 
between normal and aphasic participants in CRTT overall and subtest scores.   
 

Conclusion 
 

This study will have important ramifications not only for the Chinese population in Taiwan 
but also for the entire Chinese-speaking population world-wide.  Because the CRTT is unbiased 
in terms of age, gender, educational and language level, the CRTT- Mandarin that is validated on a 
Taiwanese population will also have transparent application to Mandarin speakers in China. The 
test designed for mouse access method, which means any alternative access method that use 
direct selection, for example, head pointers, or joysticks can be use when people with AAC need 
a language assessment. The appropriate access method can help clinicians or educators receive 
the precise assessment results, then provide appropriate to the AAC population in Chinese 
community. The test will therefore have broad applicability to a very large population. The test 
will therefore have broad applicability to a very large population.  
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Abstract 
 

In this paper, we describe the preliminary results of a study to identify the vocabulary 
frequency of native Mandarin Chinese speakers during a dyadic conversation.  The language 
samples based on twelve (N=12) participants were analyzed to report the total number 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 vocabulary for MC to use for 
augmentative and alternative communication (AAC) interventions. 
 

Research Description 
Introduction 

Vocabulary selection and organization has been central to making AAC decisions for any 
language (Baker, Hill, Amato, & Menna, 2000; Baker, Musselwhite, & Kwasniewski, 1999). 
Studies of the most frequently occurring words from language samples of different populations 
have been used to support pre-stored vocabularies for English (Balandin & Iacono, 1999; 
Beukleman, Jones, & Rowan, 1989; Hill, 2000; Stuart, Beukelman, & King, 1997) The language 
samples revealed how a relatively small number of words (approximately 250-400 words) occur 
consistently across English speakers. Statistically, the high frequency words 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 conversations 

are not available for Mandarin Chinese (MC).  MC studies (Hwang, et al., 2004; Tseng, 2004) 
have reported MC character or “unit of meaning” frequencies, but not word frequency (Liu & 
Zachary, 2006). Word frequency is critical to selecting a core vocabulary for AAC interventions, 
because high frequency words are common to topics, situations, environments, and activities.  
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 identifying the vocabulary 

that will result in the best fluent communication. Simply translating the “gloss” (printed word) 
associated with the graphic symbols used in the United States to provide a “set of symbols” 
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representing the vocabulary of a language, e.g. French, German, Spanish, or in this case, 
Mandarin Chinese does not support vocabulary selection and access needed for communication 
competence. The development and introduction of most graphic symbol-based AAC 
interventions starts with identifying high frequency vocabulary and defining the core vocabulary 
of a natural language (Baker & Chang , 2006). 

 
The purpose of this investigation was two fold: 1) to demonstrate reliable transcription and 

word segmentation methods for MC, and 2) to identify the vocabulary frequency used by native 
MC speaking adults during dyadic conversations. Specifically, we sought to determine the 
frequency and commonality of vocabulary (words) used by MC speakers. The establishment of a 
high frequency word usage list can be used to select a core vocabulary for an augmentative and 
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 Mandarin Chinese were 
recruited for the study. The average chronological age of the participants was 39.8 (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 harvesting conversational 

samples in closed environments (Graham & Hill, 2007; Stuart, et al., 1997). An interview was 
conducted in the Performance and Testing Lab at the University of Pittsburgh. The language 
samples were collected after the participants became accustomed to talking under the condition 
of wearing the microphone. The investigators started with introductory comments, explained the 
basic procedure, assured them that at any time they may stop the procedure, and offered that they 
may request a break during the one (1) hour if necessary. No specific topics were prompted 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 microphone was used to 

record the language sample. The recorded voice file was exported into a laptop with Microsoft 
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 system 
developed by the Institute of Information Science and the Institute of Linguisticser of Academia 
Sinica in Taiwan (http://ckip.iis.sinica.edu.tw/CKIP/ wordsegment.htm) was used to segment 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. We selected the sample for 



 

 40 

transcript to purposefully exclude introductory and closing remarks. We want the participants 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 characters in both transcripts of a 

participant divided by the number of characters in the first transcript multiplied by 100.  The 
percentage agreement based on 16% of the samples was 92% (range 90-94%).     

 
Each participant's transcript was automatically segmented to generate the word list using the 

CKIP system. This system segments words using criteria such as word length, morphemes, and 
probability (Ma & Chen, 2003). The results from the CKIP segmentation step were saved and the 
word and its grammatical category were imported into SPSS 16.0 for data analysis. A text file of 
the word list for each participant was calculated. The frequency of each word was counted and 
the words were sorted by frequency. The cumulative percentage for word frequency was 
tabulated also to show the number of different words that represented a given percentage of the 
language sample. 

 
 

2. Results 
 

2.1 Number of words used in the dialogue 
The Results of calculating the words spoken by the twelve participants during the 20 minute 

conversation using automated tools are shown in Table 1. The average number of total words 
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 the total words 
used by participants.  Finally, an average of 164.6 words (SD=33.7) was found to make up both 
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 in Table 2. As 

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 the participants. 
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 Total 
words 

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 57 100 171 

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 vocabulary using 

automated approaches or MC databases. This early data analysis shows that a relatively small 
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 frequency studies in European 
languages and demonstrate that high frequency words or core vocabulary is consistent across 
different speakers and topics. The MC core vocabulary can be used as the foundation to support 
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 I� (DE)�ì"š (GE)�ì4  (I, me)�ìc2 (that)�ì8¾(to be)�ì.À (just, 

then)�ì!� (LE)�ì2� (very)�ì • (a, one)�ìb¨ (this) 
29.2 

2 4  (I, me)�ìI� (DE)�ì8¾(to be)�ì"š (GE)�ìc2 (that)�ì.À8¾(it 

is)�ì.œ (right, yes)�ì9˜ (to have)�ì.À (just, then)�ì'Ù (ah) 
24.7 

3 I� (DE)�ì"š (GE)�ìb¨ (this)�ì!e (he, him)�ì8¾(to 28.8 
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be)�ì.À (just, then)�ìc2 (that)�ìL½(kind)�ì • (a, 

one)�ì!ï (you) 

4 
I� (DE)�ì"š (GE)�ì8¾(to be)�ì4 "  (we, 

us)�ì!ï (you)�ì4  (I, me)�ìc2 (that)�ìb¨ (this)�ì9˜ (to 

have)�ì • (a, one) 

25.3 

5 
.À(just, then)�ì'Ù (ah)�ìI� (DE)�ì&J (to 

go)�ì]9 (said)�ì8¾(to be)�ì.œ (right, yes)�ì4 "  (we, 

us)�ì"š (GE)�ì!e"  (they, them) 

22.5 

6 
I� (DE)�ì.œ (right, yes)�ì'Ù (ah)�ì8¾(SHI)�ì9˜ (to 

have)�ì.À8¾(it is)�ìc2 (that)�ì4  (I, me)�ì"š (GE)�ì.À (just, 
then) 

29.3 

7 
4  (I, me)�ìI� (DE)�ì.À (just, then)�ì8¾(to be)�ìcŒ(all, 

both)�ì'Ù (ah)�ì!ï (you)�ì\� (want)�ì4 "  (we, 

us)�ì'õ (LA) 

24.1 

8 
I� (DE)�ì8¾(to be)�ì4  (I, me)�ì!ï (you)�ì!e"  (they, 

them)�ìc2 (that)�ì!e (he, him)�ì.œ (right, yes)�ì9˜ (to 

have)�ì"š (GE) 

28.4 

9 4  (I, me)�ìI� (DE)�ì.À (just, then)�ìCÅ2� (then)�ì8¾(to 

be)�ì&J (to go)�ì"š (GE)�ìc2 (that)�ì\� (want)�ì2� (very) 
23.1 

10 
I� (DE)�ì8¾(to be)�ì9˜ (to 

have)�ì î (also)�ì(~ (um)�ì.œ (right, 

yes)�ì'Ù (ah)�ìc2 (that)�ì"š (GE)�ì!ï (you) 

26.6 

11 
I� (DE)�ì4  (I, me)�ì.À (just, 

then)�ìc2 (that)�ì!ï (you)�ì8¾(to be)�ì.À8¾(it is)�ì9˜ (to 

have)�ì(~ (um)�ì œ (not) 

26.7 

12 
I� (DE)�ì(~ (um)�ì.œ (right, yes)�ì4  (I, 

me)�ì9’ (will) �ì8¾(to be)�ì"š (GE)�ìc2 (that)�ì.À8¾(it 

is)�ì.À (just, then) 

28.9 

*capitalized letters in parentheses indicate pronunciation of MC character; 
English word for MC character(s) provided in parentheses were appropriate. 
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Document Abstract 
 

The purpose of this platform is to present the findings of a pilot survey investigating 
employment experiences of persons who use AAC.  Participants were recruited from a state 
office of Vocational Rehabilitation.  Preliminary results include descriptions of demographics, 
disability type, physical abilities, professional services and service provider knowledge, 
communication preferences, employment description, and access. Supports and barriers to 
employment of individuals who use AAC and factors that predict rehabilitation outcomes for 
those individuals will be discussed.  A model of rehabilitation and employment outcomes is 
proposed using the World Health Organization International Classification of Functioning, 
Disability, and Health (WHO ICF).  

Research Description 

Individuals with severe speech disabilities present distinct needs in all aspects of their 
lives. Communication and employment are two aspects where that uniqueness is evident. The 
American Speech-Language Hearing Association (ASHA) estimates that approximately two 
million Americans have such severe communication impairments that they are unable to use 
speech and or handwriting to meet their daily communication needs (ASHA, 2006). An 
augmentative and alternative communication (AAC) system is one method individuals with 
severe speech disabilities may use to accomplish the complex process of human communication 
(Beukelman & Mirenda, 1998). AAC refers to electronic or nonelectronic systems designed 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 participation in all desired activities 
(Beukelman & Mirenda, 1998).  
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The Americans with Disabilities Act of 1990 (ADA) mandates equal opportunities for 
individuals with disabilities in all facets of life, including employment. Despite this law, the 
National Organization on Disability (2000) estimates that more than 11.3 million people with 
significant disabilities are not employed. Similarly, employment remains a substantial barrier for 
many individuals who use AAC (McNaughton & Bryen, 2002). For example, Blackstone (1993) 
reported that only 14% of 5,333 people who rely on AAC worldwide were in some way 
employed.  In a recent literature review of AAC and employment, Pugh & Capilouto (2007) 
suggested that while AAC is a support to employment, access in the form of reliable 
transportation, attendant care, and technology support are also necessary.   

 
One responsibility of the World Health Organization (WHO) is to shape the world health 

research agenda.  The WHO structure for disability and the basis for the scientific 
standardization of data on health and disability is the International Classification of Functioning, 
Disability, and Health (ICF). The purpose of this pilot study was to investigate the employment 
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 survey of the 

employment experiences, characteristics, and opinions of individuals who use AAC who have 
been served by vocational rehabilitation (VR) in a rural state.  Further, we identify supports and 
barriers to the employment of individuals who use AAC.  Factors that may help predict 
rehabilitation outcomes for individuals who use AAC are applied to the WHO ICF model in light 
of the most current literature.   
 

Methods 
 

Ten individuals who use AAC served as the participants for this initial research phase. 
Each participant completed an employment survey designed to address all domains of the WHO 
ICF model.  Following initial contact, participants received a 48-item survey that included short 
answer questions as well as Likert-type questions.  Participants had the option of completing a 
hard copy of each survey (with or without assistance) or using a web-based survey form created 
with Survey Monkey.com ®.  Results were collected and tabulated using SPSS, v16.  
Additionally, themes from open-ended responses were coded and analyzed for themes and 
checked for reliability between the PI and faculty advisor.   

 
Results 

 
Participants ranged in age from 36 to 67 years (X = 54.75, SD = 14.08) and 80% were 

male.  Eight percent of participants reported cerebral palsy as their primary disability with the 
remaining 20% sited cerebral vascular accident (CVA).  Seventy-five percent of the respondents 
did not report a secondary disability while 20% reported CVA or seizure disorder.  Participant 
educational level ranged from “not receiving a high school diploma” to “bachelor’s degree”.   

Preliminary data analyses indicate that respondents felt they could tolerate four to eight 
hours of daily work and 80% revealed their gross physical coordination was “poor” or “awkward 
and unsteady”.   All participants felt they could follow most instructions “fairly well”.   
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Professionally provided services were questioned as part of the survey.  All responding 

individuals had previously received physical therapy, speech-language pathology, and 
rehabilitation counseling.  The knowledge of the service providers was ranked on a scale of 1 to 
5 (1 being poor, 5 being excellent) per discipline respectively:  physical therapy, X = 3.75 (range 
3-5); speech-language therapy, X = 4.50 (4-5); and rehabilitation counseling, X = 3.75 (range 2-
5).  None of the individuals surveyed were currently receiving physical therapy, occupational 
therapy, speech-language pathology, or rehabilitation counseling.  None were currently receiving 
services related to AAC.  One individual was participating in a job coaching situation.   

 
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 communication aid 
(VOCA).  AAC users reported using their system between “some” and “most of the time”.  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 employment dreams such as 
working for an architect or becoming known as an inventor.   In addition, all participants 
indicated that their employment situation did not match their dream.  At least 80% were not 
satisfied with their current employment situation.  Fifty percent reported a minimum 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, and education were 
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 of individuals who 
provided services within the educational systems high, X =  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 that attaining 
employment remains a substantial obstacle for individuals who use AAC.  Participants in this 
study felt they had been served by knowledgeable providers, but they lacked adequate work 
experiences and employment specific training.  Therefore, they were not employed.  
Additionally, the results may suggest that employers are reluctant to hire individuals who use 
AAC.  Further, research into the attitudes of employers toward individuals who use AAC and a 
more sensitive survey is needed. The ongoing survey will be modified to collect the additional 
information from future respondents. 
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Figure 1.  Employment survey questions/topics as ap plied to the WHO ICF model 
 

Environmental Factors: (Device/system)
Knowledge of service providers current & previous?
When were you first exposed to AAC?
When were you first used attendant care?
When were you first used alternate transportation?
Current form of transportation.
Have you received training specific to employment? 
If so what? 

What experiences have you had in the 
public/private educational systems?
What are your previous work experiences?

Personal Factors : (preferences & attitudes 
toward using device)
What is your preferred mode of communication?
Does your preferred mode of communication 
change with communication partners?
Frequency of reliance upon AAC device.
Environments in which device is used.
Reasons other than pay to work.
Motivation to use device.
Work attendance.
Dependability.
Initiative.

Contextual 

Factors

Severe expressive communication deficit 

Activity : (accomplish job 
essential functions) 
Please list the exact 
duties of your job.

Work quality.

Work independence.

Body functions/structures:
(Anatomy & physiology of 
body) 
Tolerance for work?
Gross physical coordination?
Ability to follow verbal 
instruction.

Participation : (getting involved 
in life at the same level as 
everyone else) 

Are you satisfied with your job?

What would make you more 
satisfied with your job?

Rate the quality of the work you 
perform.

Rate your overall work 
performance.

What helps you maintain your 
job?

Do you communicate differently 
at work than in other 
environments?

Do you have difficulty access the 
workplace?

Do you difficulty getting to 
the workplace?
What supports are 
available to you while at 
work? 
Does the potential exist 
for you to advance?
Description of work place.
Employment dream.
Professional goals.
Acquire job. 
Maintain job.
Social interaction at work.
Architectural access. 
Transportational access.
Supports at work.
Potential for 
advancement.

 

�
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Abstract 

 We analyze WAB (impairment level) and CETI (functional level) assessment data for 
twenty persons in chronic global aphasia who used a Speech Generating Device at home for 
therapy and communication.  We use matched t-tests to determine magnitude and significance of 
differences of means following SGD use, and one-way ANOVAs to compare those who moved 
to Broca’s aphasia following use versus those who didn’t.  Data analyses reveal that the two 
groups show very similar patterns of improvement overall after SGD use.  However, on a few 
key items, they differ significantly: we identify these, report difference particulars, and discuss 
implications. 
 

 
3.1.4 Research Description 

 In a 1999 article in the journal Stroke, analysis of data from 46 persons in chronic aphasia 
showed that – across the range of diagnostic categories of aphasia – not only did subjects show 
significant quantitative improvements in all measures assessed following Speech Generating 
Device (SGD) use, but that a substantial minority – approximately 37% – evolved to less severe 
diagnostic categories of aphasia, with correspondingly greater than mean improvements 
registered.1   In this paper, we examine a larger data set from a single diagnostic category, 
chronic global aphasia. 
 
 

Methods 
Subjects 
 Subjects were patients diagnosed with aphasia who were participants in aphasia 
rehabilitation programs using the Lingraphica SGD.  Subjects used the SGD in scheduled 
treatment and training sessions with Speech Language Pathologists, and also took them home 
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.  To qualify 
for inclusion in this study, subjects had to meet four program criteria:  i) assignment at Intake to 
one of the diagnostic categories of aphasia by the Western Aphasia Battery (WAB);2,3  ii) 
completion of at least one month of program participation;  iii) assessment at intake and 
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discharge using the language subtests from the WAB; and  iv) assessment at intake and discharge 
using the sixteen items of the Communicative Effectiveness Index (CETI).4  Twenty patients 
meeting these four criteria, who were also at least six months post-onset an intake and were 
assigned following WAB administration at intake to the diagnostic category of global aphasia, 
comprise the sample of this study.  Demographic, diagnostic, and treatment characteristics of the 
subject sample are presented in Table 1. 
 
Treatment 
 The aphasia rehabilitation programs, the SGD used in it, and participant benefits and 
outcome improvements are described elsewhere.5-10  Generally during treatment sessions, 
subjects and clinicians used the portable computer-based system for material presentation and 
interaction, then between sessions subjects took their systems home to complete assigned 
exercises, to explore, practice, rehearse on their own, and to facilitate functional communication.  
Program participation continued as long as significant functional improvement could be 
documented monthly; then subjects were discharged.  Mean duration of program participation 
was 20.6 weeks, with a mean frequency of 2.0 sessions/week. 
 
Tests 
 WAB language subtests were administered by the SLP clinicians to all subjects at intake 
and at discharge.  CETI ratings were completed at intake and discharge by family members or 
close friends.  All testing and ratings were all done in standard ways, absent the SGD 
technology, with the goal of assessing subjects’ unaided impairment-level and functional-level 
performances.  
 
Data Analysis 
 Using raw WAB scores, derived WAB Aphasia Quotients (AQs), and raw CETI scores, 
we calculated and compared pre-treatment and post-treatment means with one-tailed, matched t-
tests to establish statistical significance of differences of means.  We then used one-way 
ANOVAs to compare items at intake, during participation, and at discharge, to characterize 
significant differences between two sub-groups – (i) Gl:Gl, comprising 12 subjects who received 
WAB assignment to global aphasia at intake and discharge both, and (ii) Gl:Br, comprising 8 
subjects who received WAB assignment to global aphasia at intake but to Broca’s aphasia at 
discharge.   Level for rejection of the Null Hypothesis was set at p = .05.11 

 
Results 

 
 For the overall sample of 20 subjects, analysis of WAB data shows significant 
improvement (p < .05) in the AQ and in two language subtests, namely Auditory Verbal 
Comprehension (AVC) and Naming.  Table 2 provides details, with initial and final mean scores, 
differences of those means, standard deviations, and the associated tobs and p values for the 
differences of means. 
 For the overall sample of 20 subjects, analysis of CETI data shows significant 
improvement (p < .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, with initial and final 
mean scores, differences of means, standard deviations, and associated tobs and p 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 intake, during 
participation, and at discharge – to investigate significant differences between the Gl:Gl vs. the 
Gl:Br groups.  Most generally, the findings show that the two groups do not differ significantly – 
neither on most of the assessed items, nor at any of the assessment times.  There are, however, a 
handful of items on which the two groups do differ significantly. 
 At intake:  Significant differences all favor the Gl:Br group.  At the impairment level 
(WAB), the the Gl:Br group scores significantly higher than the Gl:Gl group in AVC (diff. = 
13.7, F = 7.41, p = .014), and in Naming (diff. = 7.5, F = 5.92, p = .026).  And in functional 
communication, the Gl:Br group scores significantly higher on CETI Items #1 (“getting 
somebody’s attention”), #7 (“having a one-to-one conversation with you”), and #11 (“responding 
to or communicating anything without words”).  Details are given in Table 4. 
 Improvements during participation:  At the impairment level, the Gl:Br group improves 
significantly more than the Gl:Gl group in AVC.  In functional communication, they Gl:Br group 
is favored on CETI Item #10 (“having a spontaneous conversation”).  The Gl:Gl group, on the 
other hand, improves significantly more than the Gl:Br group on Item # 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 now greater, and the 
spread in AVC is now particularly striking (diff. = 31.7, F = 36.50, p << .0001).   At the 
functional level, but Gl:Br group scores significantly higher than the Gl:Gl group in just two 
items rather than three, but the skills involved are now more demanding – #7 (“having a one-to-
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 subjects with 
chronic global aphasia, mean scores are shown to improve – following SGD use – only modestly 
and occasionally significantly at the impairment level, but with greater magnitudes and more 
frequent significance at the functional communication level.  On most items assessed, there is no 
significant difference between the Gl:Gl and Gl:Br groups, but with a few important exceptions.  
For example, at intake, subjects in the Gl:Br group scored significantly higher in the mean on 
AVC than subjects in the Gl:Gl group.  This suggests that AVC may have prognostic value in 
helping identify persons with chronic global aphasia who may yet be candidates for movement to 
Broca’s aphasia.  For their part, people in the Gl:Gl group improved significantly more than the 
Gl:Br group after SGD use in responding to or communicating things – including yes and no – 
without words; this improvement can contribute importantly to better functional communication 
in global aphasia.  Findings such as these should help us refine and further develop:  (i) 
prognostic tools and procedures;  (ii) identification of improvement profiles; and (iii) 
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  13.4    (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 

Item  n    Initial Mean (SD)  Final Mean (SD)     Diff (SD)        tobs              p 

Spontaneous 
 speech  20 2.4  (1.5)      2.8  (2.0)     +  0.4    (1.5)     +1.22      =  .2371 

Aud. verb. 
 comprehen. 20       60.7 (12.8)    72.8 (19.4)     +12.1* (14.4)    +3.77      =  .0013 

Repetition 20         9.2 (14.4)    13.8 (14.3)     +  4.6º  (11.5)    +1.82      =  .0852 

Naming 20         4.2   (5.6)      7.5   (8.4)     +  3.3*   (4.6)    +3.07      =  .0068 

Aphasia 20       13.4   (5.2)    17.0   (6.1)     +  3.6*   (3.9)    +4.14      =  .0006 
Quotient (AQ)  
__________ 

*p < .05;   ºp < .10 

• 



 

 55 

 

Table 3:  CETI (Functional Communication) Changes 

in Chronic Global Aphasia Following SGD Use 

 CETI 
Item Nº n    Initial Mean (SD)  Final Mean (SD)     Diff (SD)        tobs              p 

     1  20       58.8 (31.4)    71.4 (23.2)     +12.6* (20.1)    +2.79      = .0117 

     2  19       30.0 (18.4)    42.6 (23.2)     +12.6* (10.2)    +5.37      < .0001 

     3  20       37.8 (22.2)    56.9 (20.5)     +19.1* (11.7)    +7.33      < .0001 

     4  20       42.1 (23.3)    59.1 (20.2)     +17.0* (10.3)    +7.38      < .0001 

     5  20       51.4 (21.8)    65.8 (19.3)     +14.4* (15.3)    +4.22      = .0005 

     6  20       37.2 (29.0)    48.0 (27.7)     +10.8* (15.7)    +3.07      = .0062 

     7  20       31.8 (22.5)    41.0 (25.3)     +  9.2*   (8.3)    +4.99      < .0001 

     8  20       18.2 (21.2)    31.1 (23.1)     +12.9º  (28.2)    +2.04      = .0552 

     9  20       26.5 (18.4)    43.6 (20.7)     +17.1* (17.4)    +4.39      = .0003 

   10  20       22.1 (21.8)    33.5 (24.1)     +11.4* (13.8)    +3.71      = .0015  

   11  20       43.7 (30.4)    60.2 (24.7)     +16.5* (22.3)    +3.32      = .0036 

   12  20       22.2 (25.7)    31.8 (25.8)     +  9.6* (12.2)    +3.51      = .0023 

   13  19       27.7 (26.6)    45.8 (31.8)     +18.1* (17.2)    +4.58      = .0002 

   14  19       15.1 (15.1)    18.6 (20.4)     +  3.5   (11.3)    +1.36      = .1904 

   15  20       15.3 (20.1)    20.1 (20.3)     +  4.8*   (6.8)    +3.15      = .0052 

   16  20       11.1 (13.4)    15.9 (15.1)     +  4.8*   (5.7)    +3.74      = .0014 

 1–16  20       30.8 (13.3)    42.8 (14.4)     +12.0*   (7.3)    +7.39      < .0001 
Overall 

 

__________ 

*p < .05;   ºp < .10 

• 
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Table 4:  Significant Initial Differences from One-Way ANOVAs Comparing 

Global:Global (12) vs. Global:Broca’s (8) 

 
—  SCORES AT INTAKE    (italics = higher initial scores)  — 

 
       Items              Gl:Gl       Gl:Br           Diff     F-ratio            p 
 
 
      WAB: 

  Auditory verbal 
  comprehension              55.2          68.9          13.7*             7.41 = .014 

  Naming                   1.9               7.5              6.6*             5.92 = .026 

 

      CETI: 

  1.  Getting somebody’s 
       attention       46.3          77.6           31.3*         6.07 = .024 

  7.  Having a one-to-one conversation 
       with you       23.1          44.9           21.8*         5.57 = .030 

11.  Responding to or communicating anything (including yes or no) 
       without words      30.5          64.4           32.9*         7.53 = .013 

__________ 
  * p < .05 
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Table 5:  Significant Improvement Differences from One-Way ANOVAs Comparing 

Global:Global (12) vs. Global:Broca’s (8) 

 

—  IMPROVEMENTS    (italics = greater improvements)  — 

 
        Items              Gl:Gl       Gl:Br           Diff     F-ratio            p 
 
 
      WAB: 

  Auditory verbal 
  comprehension            +   4.9      + 22.9          18.0*           11.70 = .003 

 

      CETI: 

10.  Having a spontaneous conversation (i.e., starting the conversation and/or changing 
       the subject)              +   5.4      + 20.3           14.9*             7.66 = .013 

11.  Responding to or communicating anything (including yes or no) 
       without words     + 26.0       +   2.2           23.8*         7.29 = .015 

 

__________ 
  * p < .05 
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Table 6:  Significant Final Differences from One-Way ANOVAs Comparing 

Global:Global (12) vs. Global:Broca’s (8) 

 
—  SCORES AT DISCHARGE    (italics = higher final scores)  — 

 
       Items              Gl:Gl       Gl:Br           Diff     F-ratio            p 

 
      WAB: 

  Auditory verbal 
  comprehension              60.1          91.8          31.7*           36.50      << .0001 

  Naming                   3.9             12.8              8.9*             7.08 = .016 

      CETI: 

  7.  Having a one-to-one conversation 
       with you       31.2          55.8           24.6*         5.62 = .029 

10.  Having a spontaneous conversation (i.e., starting the conversation and/or changing 
       the subject)              + 24.7      + 46.6           21.9*             4.77 = .042 

__________ 
  * p < .05 
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Appendix 1:  Items Rated on the Communicative Effectiveness Index (CETI)  

 

  1.  Getting somebody’s attention. 

  2.  Getting involved in group conversations that are about him/her. 

  3.  Giving yes and no answers appropriately. 

  4.  Communicating his/her emotions. 

  5.  Indicating that he/she understands what is being said to him/her. 

  6.  Having coffee-time visits and conversations with friends and neighbors (around the 
       bedside or at home). 

  7.  Having a one-to-one conversation with you. 

  8.  Saying the name of someone whose face is in front of him/her. 

  9.  Communicating physical problems such as aches and pains. 

10. Having a spontaneous conversation  (i.e., starting the conversation and/or changing the 
      subject). 

11.  Responding to or communicating anything (including yes or no) without words. 

12.  Starting a conversation with people who are not close family. 

13.  Understanding writing. 

14.  Being part of a conversation when it is fast and there are a number of people involved. 

15.  Participating in a conversation with strangers. 

16.  Describing or discussing something in depth. 

 

• 

 
 
 
 
 
 



 

 60 

Garrett, K.L., and Lasker, J.P. Validation of the AAC-Aphasia Categories: Partner Dependent 
and Independent Communicators. Paper presented at the 2009 Clinical AAC Research 
Conference in Pittsburgh, PA.  
 
 

 
Validation of the AAC-Aphasia Categories: Partner Dependent and 

Independent Communicators 
 

Kathryn L. Garrett- Alternative Communication Therapies 
Joanne P. Lasker- Florida State University 

 
Document Abstract 

 
The AAC-Aphasia Categories of Communicators is a tool for categorizing interactive 

communication ability and patterns of AAC strategy use in individuals with severe aphasia.  The 
major delineation in the AAC-Aphasia classification system is between partner-dependent 
communicators, or those who require cueing or assistance to utilize strategies in addition to or 
other than speech, and independent communicators, those who can access and utilize strategies 
without assistance. The current validation asked two groups of raters – speech language 
pathologists (SLPs) with AAC expertise versus SLPs with limited AAC experience – to classify 
communicators with aphasia as either partner-dependent or independent. Both groups viewed 
videotapes, written samples, and communication samples generated by six partipants with 
aphasia. Preliminary results suggest that both expert and naïve SLPs consistently identified 
communicators with severe aphasia in terms of their membership in either the partner dependent 
or independent groups.  
 

Research Description 
 
Introduction 

Aphasia is a loss of ability to comprehend and use language that results in reduced ability 
to communicate or understand information, establish and maintain relationships, and fulfill social 
roles in life (Lasker, Garrett, & Fox, 2007).  From a neurogenic perspective, it is caused by a 
pathology affecting the language-competent half of the brain (Brookshire, 2003).  Aphasia 
ranges widely in severity -- from mild difficulties in conversation to a complete inability to use 
and understand natural speech.  
 

People with severe aphasia have successfully learned to access, manipulate, and combine 
graphic symbols (Koul & Harding, 1998; Steele, Weinrich, Wertz, Kleczewska, & Carlson, 
1989). In addition, the use of graphic supports and tangible objects has improved the quality of 
conversation for some people with severe aphasia (Garrett & Huth, 2002; Ho, Weiss, Garrett, & 
Lloyd, 2005). Some studies have described technology that has been successful in improving 
conversations and daily interactions for people with aphasia (Lasker & Bedrosian, 2001; Lasker, 
LaPointe, & Kodras, 2005; McKelvey, Dietz, Hux, Weissling, & Beukelman 2007; van de 
Sandt-Koenderman, 2004; Waller, Dennis, Brodie, & Cairns, 1998). Inspection of the participant 
profiles in these studies revealed that frequently, people with a wide range of internal language 
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competence were recipients of the treatment interventions, thereby making it difficult to draw 
conclusions about the appropriateness of any particular AAC approach for a particular person 
with aphasia. 
 

It would be useful for clinicians to describe the communication behaviors of people with 
aphasia who are most likely to benefit from a particular AAC approach or strategy.  However, 
only recently has there been an effort to systematically select the most appropriate strategies for 
individual profiles of language and communication abilities. 
 

The authors of this proposal developed the AAC-Aphasia Categories of Communicators 
(Garrett & Lasker, 2005; available online at http://aac.unl.edu) to facilitate the process of 
systematically matching alternative communication strategies to the competencies of individual 
communicators with severe aphasia. The system was first introduced in 1992 (Garrett & 
Beukelman, 1992) and, based on feedback from an informal network of experienced aphasia 
clinicians, was recently reorganized into two broad tiers: A) Partner Dependent, and B) 
Independent communicators (Garrett & Beukelman, 2005; Lasker, Garrett, & Fox, 2007). Each 
of these primary categories is further divided into three subcategories based on behavioral 
descriptors of  individuals with similar profiles.  The three subcategories that comprise the 
Partner Dependent Cluster are:  A1) Emerging Communicator, A2) Contextual Choice 
Communicator, and A3) Transitional Communicator.  Three additional subcategories comprise 
the Independent cluster:  B1) Stored Message Communicator, B2) Generative Communicator, 
and B3) Specific Need Communicator.   
 
 
 

Purpose of the Study 
 

The purpose of this study was to empirically validate the Partner Dependent and 
Independent tiers from the AAC-Aphasia Categories of Communicators.  To this end, we are 
investigating the consistency with which experienced speech-language pathologists categorize 
participants with aphasia after viewing videotapes of them engaged in a variety of 
communication tasks, both with and without the assistance of AAC  The primary research 
question is:  
 
Will experts and naive speech-language pathologists consistently classify communicators with 
aphasia as either partner-dependent or independent  (according to the definitions used to create 
the AAC-Aphasia framework) when shown videotapes, written samples, and communication 
samples generated by people with aphasia?  
 

We hypothesized that both experts and speech-language pathologists who are less 
familiar with AAC would be able to classify communicators with aphasia into the categories of 
Partner Dependent and Independent given brief instructions, definitions of the categories, and 
sample materials for each case.  We also hypothesized that the percentage of agreement would be 
greater than 95% when data for the 16 raters and 12 cases were aggregated.  
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Methods 
 

Our rater pool of 16 speech-language pathologists consisted of two groups: (1) 8 expert 
speech-language pathologists with at least 5 years of experience with adult neurogenics, aphasia, 
and AAC assessment and intervention, and (2) 8 speech-language pathologists who defined 
themselves as generalists in adult rehabilitation.  This latter group had to have worked with 
clients with aphasia for at least 3 years but self-identified as having limited knowledge in the 
area of AAC (i.e., no more than 1 graduate level course in AAC, no specific experience as an 
AAC clinician, no mentoring in the area). 
 

Six participants with aphasia, whose videotaped interactions, test data, and writing 
samples comprise the materials used in the classification task, are adults ranging in age from 25 
to 85 years. They were diagnosed with aphasia based on neurologic examination, results of brain 
imaging, and testing with a standardized test of aphasia (e.g., score of < 93.8 on the Western 
Aphasia Battery (Kertesz, 1982, 2008). All participants were also rated by the principal 
investigators as meeting the criteria for a severe communication disorder according to a three-
part rating scale developed by Garrett and Seale (2006). The individuals were also classified, a 
priori, into the categories of Partner Dependent and Independent by the investigators who served 
as the gold standard for this initial round of standardization testing; 3 samples were designated as 
partner dependent and 3 as independent. The investigators made a purposeful effort to select 
samples that represented a range of abilities within each of these categories. 
 

Participants reviewed our existing definitions of partner-dependent and independent 
communicators. They then viewed 2 sets of sample videos and case materials and participated in 
a practice categorization task involving medicated discussion with the investigators.  Each rater 
then received the 6, randomly-ordered case studies that include the following information: 
medical information related to diagnosis, needs assessment results, test scores, written samples, 
videotapes of conversation (supported and unsupported), specific subtests of the Multimodal 
Communication Screening Test for People with Aphasia, and AAC systems trials. After 
reviewing both the definitions and case study materials, participants completed forms classifying 
communicators as either partner-dependent or independent.  Rating revisions were allowed as the 
task progressed, and raters were also allowed to re-watch video segments as often as needed to 
make a valid judgment. 
 

Percentages of agreement, range, and standard deviations were calculated for each of the 
raters and rating tasks. Nonparametric statistics were employed to determine if ratings were 
consistent enough within each of the two divisions to achieve significance.  Post hoc focus group 
interviews further aided the investigators to identify critical behaviors that aided viewers to 
discriminate between the two groups. 
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Summary and Conclusions 
 

Preliminary data indicated that both experienced speech-language pathologists and those 
with minimal AAC experience consistently identified communicators with severe aphasia in 
terms of their membership in either the partner dependent or independent groups. This initial 
validation study will be followed by similar investigations into raters’ ability to differentiate 
between the 6 subcategories of communicators on the AAC-Aphasia Categories of 
Communicators checklist.  Clinically, this tool may provide a simple means of guiding 
interventionists into selecting potentially useful AAC strategies for people with aphasia who 
cannot communicate via natural language modalities alone. 
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APPENDIX A -  COMPONENTS OF CASE PROFILES FOR CATEGORIZATION TASK 
 
1. Read the (Categorical Assessment form?) document -  describes types –category  

chart – checklist 
2. Personal Information on Client 
3. Aphasia Quotient, MCST-A Score Sheet, Needs Assessment Info, Written Sample by 

Client 
4. MCST-A  [serve as a gift] 
5. Clip of Single Hit Message on One Page 
6. Clip of Single Hit Message Requiring Page Turn 
7. 2-3 symbol Hit 
8. Partner Dependent Strategy 
9. Independent Strategy Trial 
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Abstract 
  

This single case research study investigates the use of a communication aid, known as a 
Sensory Resource Guide, in persons with Alzheimer’s disease and related disorders.  A Sensory 
Resource Guide is an external communication aid set-up in the participant’s home environment 
to stimulate conversations about self and family. Four to five participants will be recruited. 
Through clinician-directed training of a Sensory Resource Guide, it is predicted that participants 
will efficiently and effectively communicate more information about self and family members as 
measured in a higher rate of verbal and/or gesture responses. Results will be discussed in terms 
of low technology augmentative communication aids for persons with dementia as a means to 
promote social communication exchange to reduce social isolation. 
 

Research Description 
 

Introduction and Background Information 
Despite an aging population and increased incidence of progressive of memory loss due 

to Alzheimer’s and related diseases, few known studies address ways to maintain communication 
function in aging adults with dementia.  However, evidence supports the potential for positive 
treatment outcomes (Bourgeois, 1991).  Because communication difficulties are observed in 
most individuals with dementia during the disease process (Nicholas et al., 1985), it makes sense 
for researchers to explore communication interventions designed to elicit more effective and 
efficient spoken and gestured responses, while providing external cues for support.  

 
 One such communication treatment is the use of external memory aids (e.g. personalized 
picture and word books; Bourgeois, 1990; 1992; 2003).  Bourgeois (1990; 1992) reported 
improvements in the factual content of conversations of persons with dementia through the use 
of memory books.  Persons with dementia have also demonstrated increased engagement in 
sensory-based activities when structured in everyday environments (Orsulic-Jeras, Judge, & 
Camp, 2000; Camp, 1999).    
 
 In a related study, participants with possible or probable dementia were observed 
engaging in activities structured using the Montessori Method of instruction (Judge, Camp, & 
Orsulic-Jeras, 2000).  This method used materials from the natural environment, and activities 
were matched to each participant’s ability.  Relative to participants in regular programming, 
participants involved in Montessori-based activities demonstrated significantly greater amounts 
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of constructive engagement, defined as motor or verbal behavior exhibited in response to the 
activity in which the client was participating. This is important because materials that provide 
sensory and cognitive stimulation may be set-up in home environments to facilitate verbal and 
gesture responses. 
 

We developed a communication aid, which we call the Sensory Resource Guide that 
combines the work of Bourgeois (i.e., memory books; 1990; 1992; 2003) and Camp (i.e., 
Montessori-based activities; 1999).  The Sensory Resource Guide has two major components.  
The first component is the poster-sized, glass framed family tree. It displays photographs of 
family members that are outlined in solid colors and connected by simple lines showing family 
organization.  The second component is the real object boxes.  Each person on the family tree 
has a corresponding ‘shoe-box’ size box. The number of boxes depends on how many family 
members the family tree features (i.e., about 8-10 members recommended). Further, the solid 
color outline around each person’s photograph on the pedigree matches the color of his or her 
respective box. Each box contains carefully selected real objects that are based on the family 
member’s reported interests and personality.  Objects feature tactile, visual, auditory, and/or 
olfactory sensory components and can be manipulated by the participant.  

 
Purpose 

 
The aim of the study is to investigate the use of a Sensory Resource Guide in persons 

with Alzheimer’s disease and related disorders.  A Sensory Resource Guide is an external 
communication aid set-up in the participant’s home environment to stimulate conversations 
about self and family. Data will provide preliminary evidence to support or reject the use of a 
Sensory Resource Guide in assisting individuals with dementia in expressing key information 
about their family through verbal and gestural communications.  
 

Methods 
 

Participants. Approximately 4-5 individuals over the age of 65 years with memory loss 
due to Alzheimer’s disease and related disorders will participate in the study (i.e., early and 
middle stages of disease progression).  During the initial visit each participant will complete a 
cognitive screening (i.e., Mini-Mental State Examination; MMSE; Folstein et al., 1975) and 
language measure (i.e., Western Aphasia Battery-Revised; WAB-R; Kertesz, 2006) to determine 
participation eligibility.  

 
Data Collection. Data collection will occur over 17 visits during a three-month period. At 

the first visit, the caregiver will complete the Communicative Effectiveness Index (CETI-adapted 
from original work by Lomas et. al., 1986) as a measure of the participant’s communication 
effectiveness.  For the creation of an individualized Sensory Resource Guide, information 
regarding self and family will be gathered through informal caregiver interviews.  Caregivers 
will also provide materials (i.e., pictures and real-life objects) to be combined with purchased 
items to construct each participant’s Sensory Resource Guide.  

 
During the baseline procedure the Sensory Resource Guide will be displayed and the 

participant will be asked to “Tell me about yourself and your family,” for up to 10 minutes.  
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Communications regarding about 40 targeted nouns related to self and family will be counted 
(i.e., verbal and/or gesture responses).   

 
After three baseline procedures (approximately 3-4 days apart), the treatment intervention 

will follow over 10 visits (scheduled 2 times per week) and consist of training the participant to 
use the Sensory Resource Guide as a communication aid in the home environment.  Training is 
clinician-directed, focusing on the sensorimotor experience and social communication exchange 
that emphasizes the use of targeted nouns. Immediately following the intervention, a videotaped 
assessment of the participant’s communication efficiency and effectiveness regarding self and 
family will be completed using the same procedure as the baseline.  

 
Following the intervention phase, treatment will be withdrawn.  Three maintenance visits 

will then be scheduled about 3-4 days apart, following the baseline procedure. During the final 
visit the participant will complete the MMSE for post-measurement. Further, the caregiver will 
complete the CETI to examine perceived changes in the participant’s communication 
effectiveness from pre- to post-treatment.  

 
Data Analysis. Through visual data inspection, we will examine slope duration to 

compare the relative efficiency of the treatment.  To quantify the magnitude of change between 
baseline and maintenance performance, we will use the effect-size statistic (Busk & Sterlin, 
1992).  To measure perceived changes in communication effectiveness, caregivers’ CETI 
responses will be compared between pre- and post-treatment.   
 

Results 
 

Data collection is expected to continue from June 2009 until December 2009.  Relative to 
baseline, it is predicted that participants with Alzheimer’s or related diseases will efficiently and 
effectively communicate more information about self and family members immediately 
following the Sensory Resource Guide intervention as measured in a higher rate of verbal and/or 
gesture responses (i.e., number of target words produced in speech and gesture divided by 
talking time in minutes).  It is also expected that caregivers will report enhanced communicative 
efficiency and effectiveness in conversations regarding self and family when utilizing the aid in 
the home environment.  

 
Conclusions 

 
 Results will be discussed as single case studies in terms of low technology augmentative 
communication aids for persons with dementia as a means to promote social communication 
exchange to reduce social isolation.  The results are expected to show that gesture and verbal 
language are tightly linked systems, and gesture is used to augment speech when expressive 
language is impaired.  An increased rate of gesture production (i.e. pointing to pictures and 
iconic production related to real objects) may be facilitated through the composition of the 
Sensory Resource Guide.  For conversations centering on a Sensory Resource Guide, gesture 
may augment speech and serve to move the conversation forward when words are unavailable.   
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Clinical Implications 
 

Many persons with Alzheimer’s disease and related disorders experience social isolation 
given their cognitive-communicative disability.  For some, communication lacks content and/or 
organization, and well-meaning family and friends may lack the necessary skills to structure 
communication exchange.  Clinicians may be able to assist caregivers in designing and 
implementing a low technology communication aid for individual’s experiencing communication 
challenges. Aside from the home environment, the communication aid may be structured for 
communicative use in other social networks, such as Senior Center groups or Cognitive-
Communication group interventions.   
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Rethinking AAC in Acute Care Settings:  An Update on the Effectiveness of a Nursing 
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Document Abstract 

A review of the literature suggests there is a strong need to enhance nurses’ knowledge 
base regarding communication and interaction with non-oral patients.  The Joint Commission on 
Accreditation of Healthcare Organizations (JC) regulation (IM.6.20; January 2006) stipulates the 
need to document all patients’ language/communication needs to promote early rehab and 
increase patient-nurse interactions.  This session will review on-line tutorials and in-service 
training implemented with acute care nurses at our facility designed to enhance the strategies 
acute care nurses can use with their non-oral patients to reduce any frustration the nurse or 
patient may experience. 

Research Description 

Introduction 
The ability to communicate with health professionals during any encounter is critical to 

the patient’s overall recovery.  Despite an increased focus on communication abilities of 
nonverbal individuals in the field of speech-language pathology, many hospitalized nonverbal 
patients continue to experience problematic instances of communication.  Ineffective 
communication results in increased anxiety and frustration for the patient and can have 
significant adverse effects on the patient’s relationship with their caregivers and family 
members.  Feelings such as frustration and anxiety may result in depression or a sense of 
hopelessness.  A million or more Americans undergo surgical intervention which results in 
temporary intubation and instances of ineffective communication.  This common occurrence 
leaves individuals with intact language systems experiencing an inability to communicate 
effectively with their family members or medical providers due to temporary ventilation.  This 
common scenario tends to be ignored in the field despite the advances in the area of 
augmentative/alternative communication (AAC).  Analyzing and understanding these issues, and 
acquiring information on the uses of AAC in acute care settings that enhance efficacy and 
minimizes negative feelings patients may experience, is paramount for improving patient 
outcomes.   
 

At our tertiary level facility we have developed working protocols that take advantage of 
both low and high tech AAC solutions and provide a starting point for individualized 
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programming to meet the specific needs of the patients. We have been successful implementing 
the use of assistive technology with a variety of patients across the lifespan with various 
etiologies and prognoses. At Iowa we have implemented the assistive technology protocol in all 
of our intensive care and step down units (i.e. PICU, MICU, SICU, IPCU & Burn).   
 

We relied heavily on nursing staff to alert us to patients who would benefit from low to 
high communication device.  We, as well as others, have recognized the importance of the role 
nurses play (Happ, 2001; Dowden, Beukelman, Lossing, 1986).  Recently, the Joint Commission 
on Accreditation of Healthcare Organizations (JC) also has recognized the patient’s need for 
communication.  The JC regulation (IM.6.20; January 2006) stipulates the need to document all 
patients’ language/communication needs, promote early rehab and increase nursing interactions.  
This echoes the recurring theme noted in literature highlighting the importance of nursing in the 
implementation of AAC in acute care settings and the need for nurse training as it relates to AAC 
implementation.  The need to assist the nurse in understanding how to communicate with a 
nonoral patient is paramount to the implementation of any AAC system.  Particularly, when we 
consider that nursing is the discipline on the frontline and the professional with the most 
opportunity and/or need for the greatest amount of direct patient communication.  To proceed in 
the implementation of any form of AAC in the acute care setting without the active participation 
of the “nurse” would be less than optimal. 
 

The purpose of this study was to develop and assess the effectiveness of an on-line 
tutorial for teaching nurses strategies for enhancing communication with acute care patients who 
may not be able to talk. 
 
Participants  
Approximately 277 nurses or advance practice nurses from the following units at UIHC were 
asked to participate :( PICU 50, MICU 48, IPCU 20, SICU 110, Neuro Step Down 49) 
  
These units were targeted as they typically serve individuals who experience temporary 
ventilation resulting in limited communication by the patient.   
 
The nurses’ level of experience was categorized into the following categories: 
1.)  1 year or less 
2.)  2-5 years 
3.)  6-10 years 
4.)  11-15 years 
5.)  16-20 years, and  
6.)  +20 years. 
 
Method 

Participants were asked to participate in anonymous on-line assessments related to 
communication options with nonoral patients.  The study design calls for half the nurses to also 
have access to an on-line tutorial. The study was divided into phases. 
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Phase 1:  

Participants were sent an email detailing the study and inviting them to participate.  
Participants were randomly assigned to one of two training groups.  Group A was designated as 
the control group and was not exposed to the on-line training tutorial.  Group B was exposed to 
the on-line tutorial that provided basic theory and strategies for improving bedside 
communication with nonoral patients.  The tutorial was available to the nurses for approximately 
14 days.   
   

Both groups were asked to take a multiple choice pre-test (10 question test). The pre-test 
questions probed knowledge concerning the following: 

 
1.) Is the use of lip reading an effective strategy for communication with nonoral patients?  
2.) Is there need for a patient to have an accessible nurse call unit at all times? 
3.) Is the inability to communicate for the nonoral patient a significant factor in the patients 
overall psychological well being? 
4.) Does the patient’s sensory status affect their ability to communicate? 
5.) Is it important for the patient to be able to read in order to benefit from an AAC system? 
6.) Is the length of an AAC evaluation typically 60 minutes or longer? 
7.) Is it important for the patient to be able to point in order to use a communication system? 
8.) Is it appropriate to develop a reliable yes/no response for the patient? 
9.) Is it appropriate for the patient, who is unable to see, to use a communication system? 
10.)Is the use of gestures a good strategy?  
 

The participants received feedback regarding their performance in the form of a test 
score. Following the pre-test, the experimental group was given the option of completing the on-
line tutorial. Both groups also completed a post-test (20 item test).   
 
Phase 2 

One month following completion of the on-line tutorial, both groups of nurses were asked 
to work through 3 different scenarios regarding communication options with nonoral patients.  
Six different scenarios were designed to track retention and learning from exposure to the 
anonymous on-line tutorial.  Each scenario was scored on a 10 point scale each.  Nurses were 
randomly assigned 3 of the 6 scenarios to work through.  The nurses were asked to order the 
steps or list the steps necessary to address the communication needs of the patient in a given 
scenario.  The participants received feedback regarding their performance in the form of a test 
score.  
 
Statistical Design 
Parametric statistics were used to compare the mean group scores for assessments in each phase. 
 
Results and clinical implications will be presented.  Additionally, a detailed outline of the tutorial 
will be shared. 
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Changes in ICU Communication Following Nurse  
Education and AAC Interventions 

 
Mary Beth Happ, Kathryn L. Garrett, Susan Sereika, Dana DiVirgilio-Thomas,  

Judy Tate, Elisabeth George 
 

Document Abstract 
 
This research presentation will summarize key results from a 5-year funded study (SPEACS) 
investigating the impact of an educational inservice for study nurses, provision of AAC 
materials, and SLP intervention on nurse-patient interaction in two medical ICUs.  This study 
was conducted in three sequential phases to assess the impact of the intervention components in 
an additive manner (Condition 1: Baseline; Condition 2:  Basic Communication Skills training + 
Low Tech AAC; Condition 3: Addition of High Tech AAC and SLP intervention).  Four 
interaction sessions (3 minutes each) were videotaped for 30 nurse-patient dyads in each 
condition (120 dyads total); sessions were transcribed and coded for frequency and success of 
communication.  This report presents comparison between conditions 1 and 2. Preliminary data 
suggest that frequency and successfulness of communication improved within some topics given 
inservice training only; comprehensive analyses across the three conditions will follow. 
 

Research Description 
 
Introduction 
 
Patients in intensive care units are frequently intubated and unable to communicate via natural 
speech. Their overall health is generally fragile, and many individuals experience cognitive or 
motor limitations as a results of complex medical conditions.  In the absence of formal 
communication intervention, some intubated patients use nonvocal techniques such as mouthing 
words, gestures, writing, and head nods (Menzel, 1998), whereas others make minimal attempts 
to communicate. Despite the high incidence of compromised natural speech in ICUs, 
communication interactions between nonspeaking patients and health care providers do occur. 
Communication between ICU patients and nurse caregivers is typically characterized as brief, 
focusing primarily on the immediate health care needs of the patient. However, no prior research 
has empirically measured what critically ill individuals and their caregivers talk about. In 
addition, no quantitative analyses of the frequency of communicator initiations or rate of 
communication have been conducted. 
 
This presentation summarizes the first round of data derived from the Study of Patient-nurse 
Effectiveness with Assisted Communication Strategies (SPEACS, #5R01 HD043988: Happ, 
Garrett, Sereika, George, Donahoe, 2003-2008) following completion of active phase of the 5-



 

 76 

year investigation.  Specifically, nurse-patient communication performance in the usual care 
(baseline) condition is compared to nurse-patient communication performance when nurses 
received Basic Communication Skills Training and low tech communication materials.  
 

Purpose 
 
To test the impact of two levels of nurse training and support on the communication performance 
(ease, quality, frequency, success) between nurses and nonspeaking ICU patients compared to 
usual care.  
 

Methods 
 
Design:  Quasi-experimental 3-group sequential cohort design consisting of:  Condition 1) 
control/ usual care (C/UC); Condition 2) nurse training in 4-hour Basic Communication Skills 
Training (BCST) program along with the provision of “low tech” materials (e.g., communication 
boards, writing materials); Condition 3) AAC + SLP Phase – Nurses were again trained in the 
use of low tech materials that were made available on the floor. In addition, they received 2 more 
hours of training in the use of electronic communication devices with nonspeaking ICU patients, 
for a total of 6-hours of inservice time.  Patients also received an individualized SLP assessment 
and, if appropriate, communication devices or low tech strategies with setup; additional coaching 
and instruction was provided for the nurse as needed within the patient’s communication context. 
  
Sample/Setting:  Participants were 89 adult ICU patients unable to speak due to respiratory tract 
intubation/mechanical ventilation who were responsive as measured by a score of <13 on the 
Glasgow Coma scale.  Patients demonstrated a wide range of etiologies and medical histories; 
patients with cognitive and motor impairments were included in the sample. 30 randomly 
selected ICU nurses (10 nurses/phase) were assigned to 3 study patients each. One nurse-patient 
dyad was unable to complete the study. The study was conducted in a tertiary care hospital 
medical ICU and cardiovascular-thoracic surgical ICU. 
 
Measures:  The pertinent unit of communication measurement was the nurse-patient dyad.  
Nurse-patient communication performance outcomes were measured by having trained raters 
transcribe and code videotaped communication interactions (3 minutes) obtained at 4 time points 
for each dyad over 2 consecutive days (morning and afternoon).  Dependent variables included:  
number and percentage of patient versus nurse initiations, frequency of communication 
exchanges, mean number of communication acts within an exchange (a measure of density of 
communication as well as frequency and length of communication breakdowns), frequencies of 
positive and negative nurse communication behaviors, “success” of message transference (by 
exchange), and mode of communication. Topic of each exchange was also coded.  Ease of 
communication was determined by patients’ self-ratings of communication difficulty on a 5-
point Likert-type scale after each session. Descriptive and comparative analyses were obtained 
via hierarchical generalized linear modeling.  The present analysis compares Condition 1 
(Baseline) to Condition 2 (BCST) data (results presented next). Video coding for the third group 
(Condition 3 – AAC + SLP) is concluding this month and analyses will be completed shortly 
thereafter.  Data will by further analyzed by co-variates and patient/nurse characteristics (e.g., 
severity of illness, length of illness, number of years nursing experience, etc.) 
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Preliminary Results 
 
The mean number of communication acts 
within a communication exchange was higher 
for the BCST group than for the control group 
(b=0.165; F=8.54, p=.0050), indicating greater 
“density” of communication in the intervention 
group [BCST: Mean=8.2, 95%CI=(5.9, 10.4);  
C/UC: Mean=6.36, 95%CI=(4.9, 7.8)]. The 
BCST group exhibited a greater percentage of 
successful communication exchanges about 
pain regardless of unit type (b=-2.61; F=4.36, 
p=.042) [BCST: Mean=92.9, 95%CI=(79.1, 
100.0);  C/UC: Mean=79.8, 95%CI=(51.3, 
98.4)] and a significantly greater number of positive nurse communication behaviors within the 
MICU setting (b= 0.451; t=2.30, p= .0350) [BCST: Mean=1.34, 95%CI=(1.00, 1.68);  C/UC: 
Mean=0.89, 95%CI=(0.56, 1.22)] than the control group.   
 

 
 
Conclusions and Clinical Implications 
 
The BCST intervention resulted in significantly 
greater communication density (mean ratio of 
communication acts within an exchange), 
which may have corresponded with both the 
increased complexity of communication 
questions from nurses and/or the increased time 
spent resolving communication breakdowns 
(analysis to follow).  Significant treatment 
effect also found for successfulness in 
communication about pain symptoms, and 
quality in terms of positive communication 

behaviors. These early data suggest that provision of an interactive and evidence-based in-
service alone facilitated positive changes in some nurse-patient interactions in the ICU.  Further 
analyses comparing these data with those from Condition III, in which the SLP was an integral 
component of the intervention, will follow.  Clinical implications will be proposed following 
data analysis and comparison among all three conditions. 
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Verbal and Simplified Sign System Treatments in Adults with Acquired Anomia of Speech 

 
Kara Morgenstern, Barbara Braddock, John Bonvillian, Richard Steele, &  

Filip Loncke 
University of Virginia 

 
      Abstract 

 
This exploratory study investigates Simplified Sign System and Verbal Only treatments 

in persons with Alzheimer's Disease (AD).  Two participants with AD were recruited to 
participate. A single case study design was used to train picture naming over 7 separate visits:  1) 
Verbal Only and 2) Simplified Sign System.  For Verbal Only, participants verbally named target 
nouns and answered yes/no questions about semantic and phonological word relationships.  For 
Simplified Sign, participants verbally named target nouns and produced associated Simplified 
Sign gestures. Preliminary results indicated a large effect for Verbal Only, and medium effect for 
Simplified Sign System, with no generalization to untrained words.  Preliminary data provides 
evidence to support the hypothesis that naming skills may be enhanced through increased input 
(semantic, phonological, gestural), however, neither approach generalized to untrained words.  
Results will be discussed in terms of the benefit of gesture as an augment to speech when words 
are unavailable. 
            Research Description 
 
Introduction and Background Information 

One common symptom in persons with Alzheimer’s Disease (AD) is difficulty in the 
activation of semantic information in the retrieval of phonological word forms in naming.  Few 
studies have addressed strategies, such as training manual signs or gestures, to improve word-
finding and communication effectiveness in persons with AD.  Faced with an aging population 
and increased incidence of dementia, researchers need to examine treatment strategies to 
determine which strategies assist persons with AD communicate more effectively with others 
and which strategies help them maintain their present level of communication function.  

 
Much of our knowledge of naming abilities in persons with AD is taken from the 

literature in adults with aphasia.  For example, in aphasia, both semantic and phonological 
cueing treatments lead to improved naming of trained words for individuals with semantic, 
phonologic, and mixed anomia (Wambaugh et al., 2003).  Past studies have also shown that the 
production of manual signs and gestures are largely beneficial to communication in persons with 
anomia (Rose & Douglas, 2001; Rose, 2006; Pashek, 1997).  More recently, the Simplified Sign 
System was developed by Dr. John Bonvillian as a means to provide persons with 
communication disability an easier way to communicate.  The Simplified Sign System is 
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characterized by highly iconic signs (i.e., transparent gestures; Bonvillian, 2009). Past studies 
have also shown that the production of manual signs and gestures frequently facilitates 
communication in persons with anomia. (Bonvillian, Kissane, Dooley, & Loncke, 2009). 

 
In a preliminary study, an adult with Broca’s aphasia learned to use the Simplified Sign 

System and an electronic communication device following a systematic training program 
(Braddock, et al., 2008).  Although the electronic communication device was more readily 
trained (i.e., BA Barr, Loncke at al., 200), the participant also effectively used the Simplified 
Sign System to communicate action and affective information.  These results are important 
because augmentative strategies used in adults with aphasia may also be beneficial. 

 
In particular, strategies considered more naturalistic, such as manual sign and gesture, 

may offer persons with AD a portable and more flexible augmentative communication system.  
In persons with AD, the Simplified Sign System may provide a compensatory strategy to 
circumvent blocks in communication.  Given the close link between language and gesture, the 
Simplified Sign System may provide for a reorganization approach to facilitate improvement in 
language abilities (i.e., reinforce semantic and/or phonological word relationships over 
treatment). 

 
Purpose 
        This exploratory study investigates the use of the Simplified Sign System and Verbal Only 
treatments in persons with moderately severe AD.   For some individuals with AD, motor 
movements practiced through the Simplified Sign System may provide for a reorganization 
approach to facilitate language abilities.  At the very least, the Simplified Sign System, given its 
high iconicity, may act as a compensatory strategy to stand in the place of speech when spoken 
words are unavailable.   
 

Method 
 

Two participants with AD were recruited into this study.  Potential participants 
completed two standardized language tests:  Western Aphasia Battery-Revised (WAB-R; Kertesz, 
2006), and the Boston Naming Test (BNT; Goodglass, Kaplan, & Barresi, 2001).  All participants 
scoring less than 20% on the BNT were eligible for participation.   In addition, caregivers were 
asked to rate their perception of the participant’s communication ability (Communication 
Effectiveness Index, CETI; Lomas et al., 1989). 

 
Sixty nouns balanced in the frequency of word occurrence in everyday communications 

were preselected for baseline.  Following 3 baseline naming trials, Vocabulary Sets were 
established for each participant (i.e., nouns maintained in Vocabulary Set if named incorrectly at 
least one time).    

 
The following 3 Vocabulary Sets were established:  1) Untrained Vocabulary Set 1 ; 2) 

Verbal Only Vocabulary Set 2; and 3) Simplified Sign System Vocabulary Set 3.   The single 
case study was organized in the following manner:  1) Baseline Vocabulary Sets 1, 2, 3 
(presented over 3 visits); Treatment Verbal Only Vocabulary Set 2 (treatment over 7 visits); 3) 
Maintenance Verbal Only Vocabulary Set 2 (presented over2 visits); 4) Treatment Simplified 
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Sign System Vocabulary Set 3 (treatment over 7 visits); and 5) Maintenance Simplified Sign 
System Vocabulary Set 3 (presented over 2 visits).   Data collection for the Untrained 
Vocabulary Set 1 was completed at each visit (i.e., 21 visits). Participant 1 received the Verbal 
Only treatment first; followed by the Simplified Sign System treatment.  The order of treatment 
presentation was rotated for Participant 2.     

 
All stimuli were presented through the Lingraphica Communication device 

(www.aphasia.com) in order to provide for consistency in picture and Simplified Sign System 
presentation.    

 
Treatment Intervention (adapted from Raymer et al., 2006).  For Verbal Only, the 

investigator presents the picture and models the target word, and the participant repeats the word 
3 times.  Next, the participant answers a series of four yes/no questions about the semantic 
features of the word and phonological features (sounds like rhyming word, starts with the initial 
phoneme).  If the participant answers the question incorrectly, the investigator repeats the 
question and supplies the answer.  After a few seconds delay, the investigator asks the participant 
to name the picture again (and the response is modeled correctly if in error, or reinforced if 
correct). 

 
For the Simplified Sign System, the investigator presents the picture and models the 

target word with the Simplified Sign production, and asks the participant to produce the word 
with Simplified Sign three times.  Next, the investigator presents the Simplified Sign and asks 
the participant to imitate it 3 times.  The investigator asks the participant to repeat the word 3 
additional times.  After a few seconds delay, the investigator asks the participant to produce the 
word with its Simplified Sign equivalent three times. 

 
Videotaped assessment for practiced Vocabulary Sets followed intervention, and the 

percentage of correct responses was scored.  A correct verbal response is scored if the participant 
named the picture correctly without cues from the investigator.  All manual hand gestures 
representing the pictured item are further described by type (i.e., iconic naturalistic gesture, or 
Simplified Sign System production) and co-occurrence with speech  (produced with or without 
speech).  

 
Results 

 
        Preliminary results for Participant 1 indicate a large effect for naming following Verbal 
Only treatment (Mean Baseline   = 10.67, SD = 4.62; Mean Maintenance = 83.00, SD = 0.00; d = 15.66), 
and medium effect for Simplified Sign System treatment (Mean Baseline  = 18.0, SD = 8.66; Mean 
Maintenance  = 73.5, SD = 16.26; d = 6.41). The magnitude of the effect size was interpreted using 
benchmarks from previous studies in lexical retrieval treatments (Beeson & Robey, 2006).   Data 
for Participant 2 has not been fully collected and analyzed.  Analysis of manual gesture type and 
co-occurrence with speech will follow for Participants 1 and 2. 
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Conclusion and Clinical Implications 
 

These preliminary data provide evidence to support the notion that naming skills can be 
enhanced following training (semantic, phonological, gestural) in individuals with AD; however, 
little generalization is evident to untrained words.  Medium to large effects found for treated 
words is important clinically, in that clinicians and caregivers may choose to target a few 
functional words for improved communication effectiveness.  Family and caregivers may be 
easily trained in the use of the Simplified Sign System and Verbal Only treatments to ease the 
burden of communication in expected caretaking situations.  Further, the Simplified Sign System 
may be helpful to augment spoken language when speech is difficult or unavailable. 
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Document Abstract 
 

Most AAC applications use multiple representations of concepts: orthographic, 
pictographic, auditory, and gestural information are often combined. The underlying hypothesis 
is that multimodality facilitates learning and processing. Clinicians want to use multimodality in 
strategic ways to increase learning and speed of processing. The present study looks at learning 
curves of pseudo-words that have been associated with different types of additional modalities. 
The study explores if the associated modality will be stored as attached information to the 
international presentation of the words. If this is the case, it is important to know which 
modalities provide (or hinder) effective learning. If auditory feedback (provided by a speech-
generating device) helps to learn and remember new words, then it may be recommendable to 
use speech-generating devices for establishing and reinforcing an internal phonology as part of 
internal lexical representation. Furthermore, it is important to explore if gestural modalities 
(gestures and/or manual signs) have a similar reinforcing effect, which would give strength to the 
hypothesis of a multimodal nature of the internal lexicon. It would add evidence to the practice 
of using manual signs as part of Augmentative and Alternative Communication (AAC). 
 

Research Description 
 
Introduction/ background 

Multimodality is the term used to describe the practice of communicating through a 
combination of natural speech, written language, gestures and manual signs, device-generated 
speech output, and graphic symbols. Typical communicators have been described as on-line 
detectors of which configuration of communication modes works best at any given time for a 
direct person-to-person communication. Augmentative and Alternative Communication (AAC) 
seeks to maximize the human potential of flexibility in modality use by determining which 
modalities are accessible and learnable by individuals with limited natural speech. 

Related to this description, multimodality also refers to an internal network of symbols in 
multiple modalities. Typical language users who are literate have developmed mental 
representations of written words connected with those of spoken words. AAC users capitalize on 
this potential by extending this modality with other graphic symbol as well as gestural 
representations.    
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A preliminary study was conducted in 2008 by our team in the United States and France 

(we reported on this study in a poster at ASHA 2008). That study was limited to the effects of 
auditory speech input (through a speech-generating barcode reader (an AAC device)) and was 
focused on determining the probability that speech/auditory input would facilitate internal 
phonological representations - hence better recall. We found a strong positive effect of the 
auditory feedback on recall of complex words. The effect on recall of simple words was not 
clear, probably because learning reached ceiling after few probes. 
 

Gestures, by definition, are complex hand movements that convey communicative signals 
during message exchanges between senders and recipients. Gestures serve internal and external 
functions that both have a significant impact on communication skills (Lozano & Tversky, 
2005). There is a growing body of research on how gestures internally facilitate spoken language 
for speakers.  In contrast, relatively limited research has been done to investigate the role of 
gestures from the recipients’ perspective— how gestures utilized by message senders (i.e. 
communicative partners, such as parents, therapists, or teacher) affect their recipients (such as 
children or second language learners) in language developing and learning.  Clinically, gestures 
provide valuable information in diagnosis, prognosis, goal selection, and intervention.  
Therefore, viewed as a facilitator of language learning, gestural inputs have been used to 
facilitate children’s language learning in some clinical practice, such as direction following, 
word retrieval, or development of an idea (Capone, 2004). In addition, there is a vital connection 
between language and gesture not only in children language development, but also in second 
language acquisition, (McCafferty & Stam, 2008). Therefore, this study is proposed to shed light 
on external functions of gestures in language acquisition and learning from (language) recipients’ 
perspective. 
 
 
Purpose 

The purpose of this study is to investigate the effects of multimodality inputs (auditory 
and visual stimuli) on orthographic recall of pseudowords. Additional modalities are 
demonstrating favorable effects on language learning. Therefore, this study is proposed to 
investigate to what extent the combination of additional modalities can produce maximal 
facilitation. Two types of additional modalities, auditory (i.e., pronunciations of the psedowords) 
and visual aids? (i.e, gestures) are utilized in this study. In addition, two types of gestures, iconic 
and phonological gestures, are employed to further examine which types of gestures will yield a 
greater effect on orthographic recall. The auditory and gestural stimuli correspond with 32 
pseudowords to generate six different modalities, (1) no auditory input  nor gesture, (2) auditory 
input only, (3) iconic gesture only (4) phonological gesture only, (5) auditory input and iconic 
gesture, and (6) auditory input and phonological gesture. The study is run parallel and 
simultaneously with participants in the United States, France, and Belgium. The multi-national 
(cross-linguistic) approach allows us to investigate the robustness of multimodality phenomena 
across languages and countries (culture?).  
 

Each participant is asked to learn 32 pseudowords presented via six levels of modality 
conditions during each of four trials. Orthographic recall will be assessed to measure 
pseudoword learning outcomes following each of the four consecutive learning trials.  
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Research questions: 

1. Whether providing supplemental modalities (e.g., visual and/or acoustic input) facilitate 
novel word learning? 

2. Which additional modality or combination of two modalities yields greater effects on 
word learning? 

3. Do learning outcomes indicate a significant difference between the employment of two 
types of gestures (iconic or phonology-related)  

4. Does learning outcome show significant differences between three language groups? 
5. What are the learning curves of the words (throughout 4 sessions) among different 

additional modalities?  
 
 

Methods 
 

The study is designed to investigate the effects of six conditions on word learning. All of the 
twenty student participants were exposed to all 6 treatment conditions (described below) to learn 
32 printed pseudowords over four consecutive sessions.  Each pseudoword is linked with a 
picture of a concrete object and one of the six treatment conditions, shown as follows.  
 

1. Condition 1: printed words and pictures presented incorporating neither auditory input (the 
sounds of the pseudo words) nor gestures. 

2. Condition 2: printed words and pictures presented with auditory input only. 
3. Condition 3: printed words and pictures presented with iconic gestures only.  
4. Condition 4: printed words and pictures presented with phonological gestures only. 
5. Condition 5: printed words and pictures presented with both auditory input and iconic 

gestures simultaneously. 
6. Condition 6: printed words and pictures presented with both auditory input and 

phonological gestures simultaneously. 
 
The following are the descriptions of two types of additional modalities.  
 
Auditory input: Words are generated with freeware speech-generated software that emulate a 
female Romanian speaker. The Romanian speaker is selected because we want a phonology and 
articulation system that is not English (nor French or Dutch, the languages in which we 
anticipate to conduct future comparative research)  
 
Visual input: Two types of gestures will be employed as visual inputs in this study, including (1) 
iconic gestures corresponding to the picture/semantics of words, and (2) phonological gestures, 
which has a correspondence to the initial and last phoneme (letter) and the syllable structure. The 
two types of gestures are demonstrated by the same person and recorded onto video clips, which 
allows us to standardize the given stimuli.  The iconic gestures adopted in this study are selected 
from the simplified sign system, a highly iconic gestural system developed by Bonvillian and his 
associates.    
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All stimuli in the four conditions are presented through PowerPoint slides to provide consistency 
of all treatment conditions to all participants in all settings. 
 
 

Results 
 

Previous results had shown that a multimodality effect varies depending on the 
complexity of the words. The results of the study indicate that all participants did make 
significant learning gains in all conditions – at the fourth probe, many of the participants had 
learned all the words. The first results showed an advantage of the speech-generated auditory 
feedback. This advantage is more pronounced for the phonologically complex word (four-
syllables) than the less complex words. The more challenging the structure of the word is, the 
more the learner seems to benefit from acoustic-phonological information. Initial inspection of 
the results indicates that there is no significant effect of the phonology of the participants’ native 
language (English vs. French). These limited data favor the hypothesis that an internal 
phonological representation can be built based on the auditory feedback from the device.  

 
Result analysis of the present study is under way at the moment of submission of this proposal. 
 
 

Conclusions 
 

The present study intends to provide evidence for a model of multimodality and our 
understanding of its effects on Augmentative and Alternative Communication. The data seem to 
suggest that multimodality effects on learning will vary depending on degrees of complexity of 
the stimuli.  
 

Clinical applications 
 

This study provides evidence for the potential of auditory feedback in establishing an 
internal phonology. The use of speech-generating devices may therefore be beneficial for more 
than direct person-to-person communication. The use of speech devices could be integrated in 
therapeutic and educational activities that are geared at reinforcing internal phonological 
representations (including literacy-oriented activities). 
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Document Abstract 

Individuals from five diverse cultural and ethnic groups in Chicagoland rated 275 Picture 
Communication Symbols (PCS) on a 7-point Likert-type scale. The PCS symbols included 
nouns, adjectives, and verbs. Using the revised version of the Benet-Martinez Acculturation 
Scale, each participant’s acculturation level was determined. The reliability of the participant’s 
ratings was calculated. Results were analyzed using statistical analysis to determine the 
differences among cultural and ethnic groups and the translucency ratings of the PCS from 
different word classes. Results are discussed, with future directions. 

Research Description 

Augmentative and alternative communication (AAC) has opened opportunities for meeting 
the communicative needs of individuals with severe disabilities. About 49% of speech-language 
pathologists in schools serve individuals who are nonverbal or in need of AAC. Several studies 
suggest that 8 to 12 people per 1,000 experience severe communication impairments that need 
AAC.  
INFLUENCE OF CULTURE ON SYMBOL SELECTION 

Culture can be described as a unique and progressive set of beliefs, values, traditions, 
attitudes, social behaviors, and communication styles that influence the interaction of an 
individual or a group of individuals within and across different societies. Culture influences our 
thinking, feeling, and actions. For an AAC user to communicative effectively, he or she should 
have access to a culturally valid lexicon and its corresponding graphic symbols. 

Graphic symbol selection is important in implementing an AAC system. The AAC users 
depend on graphic symbols on their AAC system. The communicative ability of AAC users will 
depend on the type and diversity of graphic symbols on their AAC system. In addition, new 
graphic symbols should be added periodically, depending on currently changing communication 
needs. For example, if the AAC user was going to a specific function, such as a sports bar or a 
trip to Las Vegas, new graphic symbols related to the specific environment would be needed. 
The graphic symbols that are specific to an environment or individual depend on the social-
cultural background of that individual. Lack of culturally valid graphic symbols to meet 
individual communication needs could result in a communications breakdown. There are graphic 
symbols that are common to most cultures; however, there are also graphic symbols that are 
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culturally specific. For example, the graphic symbol for lexical item such as roti (a type of bread) 
might be more important for an individual from an Asian-Indian culture to meet the 
communication needs in his or her social-cultural environment. If culture-specific graphic 
symbols are not available in an AAC system, an individual will not be able to communicate 
effectively. In selecting lexical items and their corresponding graphic symbols, one must 
consider the social and cultural background of the individual 

Knowledge about the individual’s culture is most critical when developing intervention 
techniques for AAC users. Some of the commonly used symbol sets, such as Picture 
Communication Symbols developed mainly in North America, represent symbols that are 
suitable to the mainstream middle-class culture. 

Little research has confirmed whether a particular symbol set and its underlying lexicon 
is culturally and ethnically meaningful to a particular group outside the dominant culture. Huer 
(2000) reported that adults from four separate ethnic groups (African-American, Chinese, 
European-American, and Mexican) assigned different translucency ratings to two target symbol 
sets (PCS and DynaSyms) and a symbol system (Blissymbols). Since there was no significant 
interaction (Ethnicity X Symbol), the results did not provide sufficient empirical evidence to 
support the theory that individuals from different cultural and ethnic groups perceive graphic 
symbols differently (Nigam 2003). It is important to know if diverse cultural and ethnic groups 
perceive or provide different translucency rating to graphic symbols.  

The research questions explored in this study are: (1) What are the translucency ratings of 
PCS across diverse cultural and ethnic groups (2) Does the translucency vary within cultural and 
ethnic groups, depending on the word class? 
 

Methods 
Participants 

To get the representative sample, cultural informants1 representing different cultural and 
ethnic groups in Chicagoland recruited a group of 20-25 individuals. These individuals 
participated in the rating of graphic symbols and are referred to as “participants.” Although the 
participants might be communicating using different primary languages (native language), their 
knowledge of functional English language skills was determined by a quick checklist completed 
by the coordinator. The culturally and linguistically diverse groups included, but not be limited 
to, European-American, Black or African-American, Hispanic or Latino, Asian and Native 
American or Alaska Native. All participants completed a demographic form that included 
information about cultural and ethnic group, gender, primary language, hearing and vision.  
Stimuli 

A data booklet was designed with 250 symbols. Randomly, 10% of the symbols from the 
booklet (i.e. 25 symbols) were repeated in the booklet to check the intraparticipant reliability of 
the participants’ responses. The first page of the data booklet collected demographic information; 
the second page asked some simple questions to check the acculturation level of the participants; 
the third page had instructions and examples of the rating task. Five practice items with high, 
medium, and low translucency was selected. From the fourth page onward, there were 10 PCS 
symbols on each page. Each symbol had a Likert-type rating scale from 1 to 7 (1 = No 
relationship; 7 = Very strong relationship).  

 
 

                                                 
1 Undergraduate and graduate students in CDIS program served as cultural informants. 
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Procedures 
 

Each coordinator explained the purpose of the study and the rating task to the participants 
and answered any questions. Participants were instructed to rate each item on how closely the 
symbol and its meaning were related. They were told that a rating of 1 indicates “no relationship 
between the symbol and its meaning,” whereas a rating of 7 indicates “a very strong 
relationship,” and they were told to use the numbers between 2-6 to “indicate some degree of 
relationship between none and very strong.” Participants were encouraged to complete the rating 
task in the presence of the coordinator. The estimated time to complete the rating task was 
approximately 10-12 minutes.  

Data Analysis 
Data analysis is in progress. Intraparticipant reliability will be assessed by comparing the 

score for the first occurrence of an item with the score for its second occurrence. Statistical 
analysis will be performed, using ANOVA with cultural and ethnic groups and word classes as 
effects, and the results will be discussed, with directions for future research. 

 


