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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 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).

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 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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