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Purpose: This article highlights the contributions of three pillars of an evidence-
based practice approach (service providers, researchers, and families/clients) in the 
development of a framework to offer a way forward for professionals, families, and 
technology companies to support optimal visual and communication outcomes of 
individuals with cortical visual impairment (CVI) who use augmentative and alterna-
tive communication (AAC). By providing available research findings as well as prac-
tical information and lived experiences, the article offers clinical considerations and 
design features that can lead to addressing the unique needs of these individuals. 
Method: This article reviews literature concerning what is known about CVI and 
describes in detail and from multiple viewpoints important features required in AAC 
systems to support individuals with CVI and enable them to communicate effectively. 
Results: Components necessary for teams, communication partners, and AAC 
designers to optimize AAC systemdesign in CVI are presented using external research 
evidence as internal evidence from lived experience to support their importance. 
Conclusions: An AAC system design that is tailored to the unique visual pro-
cessing characteristics in CVI is likely to promote positive communication out-
comes. The presentation of the lived experience of an individual who has CVI 
themselves illustrates the need for individualized assessments and interventions 
that incorporate and reflect the research presented here. 
Supplemental Material: https://doi.org/10.23641/asha.23902239 
Emma, a young woman, age 20 years, withHNRNPH2, 
a rare genetic disorder, cortical visual impairment (CVI), 
communication support needs, and motor impairments, 
sits in her new power chair equipped with sensor technol-
ogy to assist with safe mobility and drives into her bed-
room. On her AAC device, she tells Alexa to turn on the 
TV and play one of her favorite TV shows, 

[Home Page, swipes up, swipes up, “Alexa. Turn 
on Fire TV,” taps and holds on Alexa icon, shows folder 
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opens, taps and holds Veggie Tales folder opens, 
touches image of Josh and the Big Wall, “Alexa, play 
Josh and the Big Wall on Prime Video.”], 

quickly followed by a shoutout to her Mom—who 
is in the kitchen—for a “snack of grapes, please” 
(because she knows Mom appreciates a polite 
request). 

[Touches small system default Home page icon, 
from the Home Page, touches want “I want,” Want folder 
opens, touches eat “to eat,” Foods folder opens, touches 
snack, “snack,” Snack folder opens, “grapes.” Touches 
small system default Home page icon, at Home Page, 
touches “Chat,” Chat folder opens, touches expressions, 
“Expressions,” Expressions folder opens, “please.”]
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Her robust system gives her access to hundreds of 
words in a visually accessible manner via swipe 
and folders for navigation. Emma’s device enters
the words chosen into the sentence strip (message 
window) as well as speaking them, giving her 
auditory confirmation of her word choice. She 
uses the smaller navigation buttons of the system 
without issue after explicit instruction on how to 
use them. She is lightening quick with familiar 
comments and requests, thanks to motor memory, 
and with system adaptations to meet her visual 
needs, she can find specific visual targets through-
out the day without tiring. When complex envi-
ronments impact Emma’s ability to use her vision, 
such as a loud ski lodge or a busy restaurant, she 
can rely on motor memory and auditory confirma-
tion of her selection. This combination of accom-
modations has given Emma access to her voice, 
something which eluded her for over 16 of those 
20 years. 
There is an increasing recognition in both research 
and clinical service provision of the critical need to 
explicitly and thoughtfully incorporate the voices, per-
spectives, and lived experiences of individuals and fami-
lies who participate in research and receive services. This 
emphasis can be seen in the recent priorities of the 
National Institutes of Health (Bernard, 2022) and in the 
arguments in favor of the inclusion of neurodivergent 
perspectives in research (Fletcher-Watson et al., 2021). 
Similarly, the American Speech-Language-Hearing Asso-
ciation (ASHA) has recommended using evidence-based 
practice that rests on three pillars: external scientific evi-
dence, clinical/professional expertise, and client/family 
perspectives (ASHA, n.d.). 

When an individual is impacted by multiple disabil-
ities limiting their ability to use expressive speech, the ques-
tion of how best to incorporate their perspective takes on 
even greater urgency. Such individuals often have commu-
nication needs that lead to implementation of supports such 
as augmentative and alternative communication (AAC). If 
AAC supports are to function in a way that effectively pro-
motes the contributions of the individuals who use them, 
they must be designed to be responsive to each individual’s 
needs and strengths. As noted by ASHA (n.d.), the most 
effective means to do this is not just to plumb the expertise 
of researchers and clinicians but also to solicit the insights 
of individuals who use AAC and their advocates (akin to 
the approach of participatory research; Donaldson, 2021). 
This approach allows for consideration of both external 
evidence as well as internal evidence, collected through sys-
tematic observation and dynamic assessment of the individ-
ual themselves. 
• •American Journal of Speech-Language Pathology Vol. 32 19
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A Team-Based Approach to Designing 
AAC for an Individual With CVI 

The aim of this clinical focus article is to offer service 
practitioners and researchers a framework for designing 
AAC supports that are responsive to the specific and 
unique needs of individuals who have CVI, a brain-based 
form of visual impairment that differs from ocular or eye-
based visual difficulties (described in detail below). This 
approach relies on the biopsychosocial approach to con-
sidering functioning and its direct application within AAC 
(e.g., see Pless & Granlund, 2012; Zerbeto et al., 2020). In 
particular, we consider how characteristics of functional 
vision interact with social support structures and visual 
communication supports. The nature of these supports 
and how communication partners implement them have 
the potential to either positively or negatively affect the 
activities and participation by individuals with CVI. 

Notably, the impetus for developing this framework 
arose initially from the journey of the two authors of this 
article who had lived experience of developing AAC sup-
ports that were responsive to the unique visual processing 
characteristics of CVI (authors Elko and Elko). These 
authors had developed AAC materials for Emma, who 
has CVI, and were sharing their experiences at a meeting 
with members of the team. As the researcher and clinical 
members of the team listened to the narrative, they real-
ized that the AAC supports that the Elkos were describing 
not only were consistent with what the research in CVI 
would suggest but also added to and enriched the research 
and clinical ideas. This narrative prompted the team to 
analyze existing research and develop the clinical frame-
work within the context of Emma’s journey. 

Because of this partnership, the applied recommen-
dations in the framework reflect the priorities of all of the 
authors. The team engaged in a cooperative learning expe-
rience that synthesized the contributions of members from 
each pillar of evidence-based practice. As just one exam-
ple, a recognized challenge in both research and clinical 
services in AAC is how to build a robust vocabulary, 
given that visual access for many individuals with CVI 
allows a limited number of items presented at any given 
time on a display. Most often, robust vocabulary is 
accomplished through presenting large numbers of sym-
bols on each display and having pages linked through 
dedicated navigation keys/buttons. However, research and 
clinical evidence suggest that arrays containing many sym-
bols may not be optimal for individuals with CVI, as 
crowded arrays may be poorly suited to their visual pro-
cessing (Blackstone & Roman-Lantzy, 2019; McCarty 
et al., 2021). Additionally, having to dedicate one or more 
symbol keys to navigation function takes valuable space 
on the display that might otherwise be used for content.
•39–1960 September 2023
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A solution to this research and clinical challenge 
was provided by authors Elko and Elko. Specifically, 
Emma has access to a vast vocabulary through an 
extensive network of interlinked pages, none of which 
contain more than five symbols. All five symbols are 
content symbols, and none serve a navigation function. 
How was this accomplished? Rather than navigating by 
using navigation keys or menus, Emma learned to use 
the touchscreen gesture of “swipe” to navigate between 
pages. Although swipe and other touchscreen gestures 
(two-finger pinch, double tap, etc.) are an integral fea-
ture of many tablet-based technologies and have been 
identified by clinicians as a potentially useful feature 
for navigation to vocabulary (Boster & McCarthy, 
2018), such touchscreen gestures are rarely considered 
or emphasized within AAC (Boster & McCarthy, 
2018). For instance, a general search of articles, manu-
facturer websites, and device defaults yielded few refer-
ences to the use of gestures in any quick reference 
guides, and minimal guidance is provided in only one 
of the full user manuals. Additionally, gesture capabil-
ity was not included on website landing pages where 
features were highlighted, even though other alternative 
access features were mentioned. 

True equity among the three pillars of evidence-based 
practice must go beyond just consultation by researchers 
and clinicians with clients/families to learn their opinions 
but rather, where appropriate, must demonstrate a commit-
ment to the inclusion of members of each pillar as authors. 
To this end, the authors of this article include researchers, 
clinicians, and an individual with CVI who uses AAC and 
her family advocate. Authors Wilkinson, Blackstone, and 
Roman-Lantzy bring extensive experience with the research 
concerning AAC and/or CVI and thus represent the pillar 
of “scientific evidence.” Authors Sowers and McCarty are 
clinicians with extensive experience providing AAC services 
for individuals with developmental disabilities, including 
those with CVI, and thus represent the pillar of “clinical/ 
professional expertise.” As noted already, authors Elko and 
Elko represent the “client/family perspective” pillar of 
evidence-based practice as contributors who have direct 
first-hand experiences with the process of developing effec-
tive AAC for an individual with CVI. These latter authors 
helped elucidate the limitations of the state of AAC service 
provision and offered positive solutions to some of the 
challenges that current research and clinical practice have 
not yet addressed. Given the importance of including the 
lived experiences of our two advocate authors, narration of 
Emma’s journey is threaded throughout the article, which 
also illustrates some of the external research findings. When 
this narrative is presented, the first-person voice (i.e., “we” 
or “I”) is occasionally used to indicate that this reflects the 
Elkos’ specific narrative contribution. 
Downloaded from: https://pubs.asha.org 107.13.240.74 on 03/06/2025, T
CVI 

CVI is the most common cause of pediatric visual 
impairment in developed countries (Merabet et al., 2017). 
CVI is a brain-based visual impairment resulting from 
damage to or atypicality in structures of the visual pro-
cessing centers of the brain (Huo et al., 1999). Advances 
in neonatal medical care have led to an increased number 
of children born with CVI (Chang & Borchert, 2020), as 
well as concomitant needs in other functional domains 
secondary to neurological impairment (Luo et al., 2022). 

CVI may be a suspected diagnosis when assess-
ment results from an ophthalmologist cannot explain 
an individual’s visual functioning behaviors and when 
an individual has a history of brain damage or neuro-
logical problems (Chang & Borchert, 2020; Roman-
Lantzy, 2018). The characteristics of CVI are not like 
those associated with visual acuity or ocular motor dis-
orders (e.g., strabismus and nearsightedness), although 
people with CVI may also have these conditions. CVI 
involves damage to the visual processing pathways in 
the brain (Jan & Groenveld, 1993). Two main path-
ways are associated with visual processing: the dorsal 
and ventral/central pathways. The dorsal pathway rec-
ognizes movement and provides information as to 
“where” things are in space. Early functional vision 
outcomes typically revolve around strengthening this 
pathway. The ventral/central or “what” pathway is 
involved in the identification of visual information, 
interpreting complex scenes, and distance vision. 

Jan et al. (1987) outlined visual behavioral charac-
teristics of CVI including, but not limited to, delayed 
visual response to stimuli (visual latency), difficulty using 
vision in certain visual fields (visual field loss or prefer-
ence), difficulties with visual complexity and novelty, 
absence of visually guided reach, and visual attention that 
may be drawn to movement and/or light. For a more 
comprehensive review of CVI, readers are directed to 
resources from CVI Scotland (2023), Perkins School for 
the Blind (2023), and Roman-Lantzy (2018). 

The visual behavioral characteristics indicative of 
CVI may improve over time when systematically targeted 
(Walker & Wegner, 2021). Certain environments may be 
more or less supportive of an individual’s visual function-
ing, resulting in what might appear to be visual fluctua-
tions; however, these differences should be systematically 
described to understand the impact of physical health or 
environmental factors on an individual’s vision (see sec-
tion on level of functional vision). Given the large range 
of visual differences encountered, there is not one answer 
or approach for how to best support communication for 
individuals with CVI.
Wilkinson et al.: AAC Design Considerations for CVI 1941
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Determining appropriate AAC options for individ-
uals with CVI is complicated given the traditional reliance 
on visual capabilities to interpret vocabulary representa-
tions and access to AAC systems (see Wilkinson & 
Jagaroo, 2004). In 2021, Blackstone, Roman-Lantzy, et al. 
reported on the lack of alignment between the levels of 
support needs and the levels of available services for indi-
viduals with CVI. As noted earlier, both Blackstone, Luo, 
et al. (2021) and Luo et al. (2022) reported that children 
with CVI predominantly used body-based means to com-
municate, rather than symbolic forms. Interviews with 
parents (McCarty & Light, 2023a) indicated challenges 
arising from service providers’ low expectations and lack 
of knowledge about CVI-appropriate interventions. Par-
ents described their role as advocates for their children’s 
best interests, including appropriate alternative modes of 
communication that often went against professional rec-
ommendations. Additionally, parents of children with CVI 
reported that their experiences with finding AAC for their 
children felt like “a guessing game all of the time” 
(McCarty & Light, 2023a). 

A scoping review by Boster et al. (2021) revealed 
the scarcity of information available to guide clinical deci-
sion making on AAC solutions for individuals with CVI. 
The review included 10 studies that described participants 
as having CVI and utilizing AAC. Boster et al. noted that 
there was no direct AAC research dedicated specifically to 
the issues unique in CVI, beyond studies that indicated 
that some participants had that diagnosis. Little to no 
information was provided in the studies on the selection 
of AAC systems, and instructional procedures were poorly 
described. The authors concluded, “As indicated by the 
review, there is a critical need for future research that spe-
cifically addresses children with CVI who require AAC” 
(Boster et al., 2021, p. 11). 

The impact of CVI on visual functioning has 
become better understood in recent years because of the 
emergence of clinically useful tools for characterizing 
visual functioning, such as the CVI Range (Chang et al., 
2022; Roman-Lantzy, 2018). The CVI Range is an assess-
ment tool composed of interviews, observations, and 
direct assessment that helps to classify the degree of 
impact of CVI. The CVI Range provides information on 
the presence and degree of impact of each visual behav-
ioral characteristic associated with CVI (Roman-Lantzy, 
2018). A completed CVI Range assessment results in three 
potential classifications: Phase I (earliest visual function-
ing), Phase II (integration of vision with function), and 
Phase III (latest visual functioning). 

Recent descriptions of educational and clinical prac-
tices that are sensitive to visual functioning have docu-
mented positive changes across a range of developmental 
• •1942 American Journal of Speech-Language Pathology Vol. 32 19
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and educational outcomes (Blackstone et al., 2022; Walker 
& Wegner, 2021). A case study conducted by Walker and 
Wegner (2021) determined the effectiveness of an eye gaze 
training program. The program included two phases for 
teaching eye gaze access of an AAC system, with a focus 
on visual skills first and functional communication skills 
second. By drawing on the participant’s visual strengths, 
needs, and preferences, the training program was personal-
ized to the participant. Visual data indicated an improve-
ment in visual attention, length of fixation, and visual 
field access, whereas communication outcomes indicated 
improvement in communicative functions, vocabulary 
accessed, and length of utterance. Blackstone et al. (2022) 
completed a retrospective examination of student records 
for 13 students at an integrated academic program during 
their first year in the program. Both similarities and unique 
differences among the learners highlighted the importance 
of an individualized approach to education. There appeared 
to be a relationship between the communication profile 
(emergent vs. context dependent; Dowden, 1999) and visual 
functioning levels of the learners, with higher communica-
tion skills related to later levels of visual functioning. 

Despite this progress, service provision still may 
not be meeting all of the needs of these individuals 
(Blackstone et al., 2021; Luo et al., 2022). This may be in 
part because there is little guidance for developing AAC 
systems that are responsive to the unique visual function-
ing in CVI. Parents report many challenges to securing 
appropriate aided AAC options, including conflicting pro-
fessional advice, limited available AAC technologies to 
support their child’s unique visual and communicative 
characteristics, and a “mismatch between AAC system 
design and the visual behavioral characteristics of their 
children (i.e., visual complexity of symbol arrays)” 
(McCarty & Light, 2023a, p. 15). Furthermore, parents 
cited intrinsic attributes of their child that contributed to 
aided AAC success or failure, including motivation, the 
child’s readiness to learn, and acceptance of AAC systems. 
When aided, AAC has been successful; it has been due to 
the unique adaptations that families have experimented 
with across time. Speech-language pathologists (SLPs) 
echo the need for guidance in developing AAC systems 
that are responsive to the unique characteristics of CVI. 
Specifically, SLPs working with individuals who have CVI 
and motor impairments report that they need more infor-
mation as to the best way to support vision and communi-
cation, often resorting to experimentation based on experi-
ences in an attempt to ascertain appropriate supports 
(Sowers & Wilkinson, under review). 

There is clearly an urgent need to align AAC service 
provision to the skills and challenges of individuals with 
CVI. The issues discussed in subsequent sections follow 
the framework illustrated in Table 1, which presents a
•39–1960 September 2023
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(table continues)

Table 1. Augmentative and alternative communication (AAC) system considerations for individuals with cortical visual impairment (CVI). 

Domain Characteristic(s) Diagnostic questions to consider Assessment information needed 

Skills brought by the individual Physical and emotional well-being What is impacting the individual’s ability to 
engage/interact/use vision at time of 
assessment/intervention? 

Medical status, medications, variations in alertness based on 
time of day, preferences, interests 

Level of functional vision What functional vision does the individual 
have (and how was it assessed)? What 
co-occurring ocular or ocular motor 
conditions exist? 

CVI Range score, CVI Range questionnaire, ophthalmologist 
report, parent input, teacher of the visually impaired input 

Visuomotor integration How well does the individual use their 
vision to guide their reach? 

Visual field deficits, fine/gross motor abilities, observation of 
sequential vs. simultaneous visually guided reach 

Use of auditory cues What auditory/partner-assisted strategies 
are currently in use, and how might 
exploration of voice output from aided 
AAC or partners assist with learning of 
the AAC layout? 

Auditory/hearing function, receptive language, use of scanning, 
use of exploration activities of voice output 

Strategic competence What idiosyncratic skills, if any, have the 
individual developed to aid them in 
visual engagement (e.g., rocking, 
pushing away, resetting the screen, and 
leaning in toward AAC)? 

Systematic observation 

Domain Partner response to individual’s 
CVI characteristic 

Aided AAC consideration (all ages/CVI 
Range phases) 

Measure latency and duration of visual engagement when. . .  

Responsibilities of the 
communication partner 

Manage environmental complexity What is the impact of multisensory 
environmental factors on visual function 
(e.g., overhead lights, decorated walls, 
ceiling fans, teacher clothing, sounds/ 
noise level, and movement of people/ 
things in visual field)? 

. . .unnecessary distractions in the environment are reduced. 

Consider placement in visual field How does the location in which the 
stimulus appears in the visual field 
influence visual engagement? 

. . .stimuli are presented in different visual fields, including left/ 
right, upper/lower quadrants, and periphery. 

Consider distance from individual What is the optimal distance of the 
stimulus from the individual to maximize 
visual engagement (inclusive of any 
coexisting ocular needs such as 
nearsightedness)? 

. . .the distance of presentation of the stimulus is varied. 

Use movement to present What is the effect of adding movement 
cues during stimulus presentation on 
visual engagement? 

. . .the stimulus tracks from one side to the other side (left to 
right, right to left) or the stimulus grows/recedes in size upon 
presentation. 

Provide wait time to assist with 
visual latency 

How long should the partner wait after 
presenting a stimulus to support the 
individual’s visual engagement? 

. . .presenting stimuli of different complexity, contrast, lighting, 
etc., given the different design considerations in the rest of 
this table.
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ble 1. (Continued).

omain Characteristic(s) Diagnostic questions to consider Assessment information needed

•
•

•

Ta

D

Domain Design feature in response to 
individual’s CVI characteristic 

Aided AAC consideration (all ages/CVI 
Range phases) 

Measure latency and duration of visual engagement when. . .  

Design choices for the AAC 
system 

Complexity of symbol and array 
Internal symbol complexity What level of complexity within the symbol 

can the individual engage with? 
. . .simple vs. complex (based on size and number of items) and 

varying representations (object, photograph, and colored line 
drawing) of stimuli are presented. 

Number of symbols presented on 
the array 

How is visual engagement affected for 
large arrays vs. small ones (one to two 
symbols)? 

. . .symbols are presented one by one, in pairs, or within larger 
arrays. 

Symbol characteristics 

Familiarity of symbols What is the impact of familiar vs. novel 
symbols on visual engagement? 

. . .stimuli of familiar vs. unfamiliar partners, settings, objects are 
presented. 

Symbol background and 
foreground 

How do characteristics of the symbol 
impact visual engagement? 

. . .symbols with black vs. other backgrounds, or symbols with 
the Roman bubble are presented. 

Color What impact do color cues have for 
promoting visual processing? 

. . .different colors are used to highlight salient features of a 
symbol, such as the shape of a whole target word. 

Internal symbol movement Does internal movement within the symbol 
improve visual engagement, and does 
the type of internal movement (change 
in size, tracking, luminance) matter? 

. . .animated symbols are presented one at a time or symbols 
using different animation are used. 

Display characteristics 
Symbol arrangement relative to 

one another 
How does the spacing between symbols 

or clustering of symbols affect visual 
engagement? 

. . .symbols are presented close to one another (traditional grid) 
vs. in more judicious spatial arrangements. 

Similarity of symbols adjacent to 
one another, given the symbol 
arrangement 

How does the similarity of items (color, 
shape, and size) in an array impact the 
ability to visually discriminate between 
the items? 

. . .visually similar vs. visually discrepant stimuli are presented. 

Backlighting Does backlighting in symbols or systems 
draw visual engagement? 

. . .stimuli are presented with and without backlighting. 

Navigation and operation 
System navigation and/or 

operation 
How can navigation or operational 

functions be enhanced by using 
“touchscreen gestures” (swipe, whole 
hand, and single finger) to navigate 
between pages or to control other 
outcomes, such as speak display, error 
correction, or access/translation of 
messages to social media and apps? 

. . .a navigation/operational key is present vs. when a “touchscreen 
gesture” is used for access.
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comprehensive set of information to obtain in three 
domains: (a) the skills brought by the individual; (b) the 
responsibilities of the individual’s communication part-
ner; and (c) design choices for the AAC systems, whether 
two- (2D) or three-dimensional (3D; objects, photo-
graphs, line drawings, written words, etc.) and across the 
range of visual functioning. The role of these factors on 
visual engagement, defined as the speed with which an 
individual engages with a visual stimulus and the length 
of time spent looking at the stimulus, will need to be con-
sidered by teams, communication partners, and clinicians. 
Table 1 is intended to be of clinical use to anyone who is 
working on developing AAC for an individual with CVI, 
from SLPs to teachers of the visually impaired, occupa-
tional or physical therapists, educators, family members, 
and so forth. Measurement of the relevant behaviors will 
involve comparisons of the individual’s latency and 
engagement across the different dimensions listed in Table 
1 (Is latency reduced when the stimuli are in one visual 
field vs. another? Is visual engagement quicker with famil-
iar vs. novel symbols? Is greater visual attention paid to 
simple stimuli as compared to complex ones?).
Individual Considerations in Designing 
AAC for CVI 

As with any AAC service provision, determining 
appropriate supports for an individual with CVI should 
involve a strength-based approach. Readers are referred to 
Beukelman and Light (2020) for a comprehensive discus-
sion of AAC decision making, in general. Specific to CVI, 
Table 1 presents considerations regarding the characteris-
tics associated with CVI that may matter for AAC ser-
vices, including (a) physical and emotional well-being, (b) 
level of functional vision, (c) visual–motor integration, (d) 
use of auditory cues, and (e) strategic competencies. 

Physical and Emotional Well-Being 

According to Roman-Lantzy (2018), an individual’s 
internal state can impact their functional vision. This may 
be thought of as similar to the way a headache may 
impair a person’s ability to concentrate. Seizures may 
occur in individuals with CVI; thus, monitoring vision 
function in relation to the timing or intensity of recent sei-
zure activity is important (Chang & Borchert, 2020). Med-
ications and dosage schedules may impact pain, overall 
well-being, alertness, and fatigue levels. Pain and fatigue 
levels should be monitored for their potential to impact 
vision function. Roman-Lantzy (2018) recommends the 
use of a CVI Schedule to identify which aspects of an 
individual’s day are more visually demanding and what 
accommodations, adaptations, and methodologies provide 
Downloaded from: https://pubs.asha.org 107.13.240.74 on 03/06/2025, T
access to support their use of vision across the day. Typi-
cally, the person’s activities on a given day are listed and 
described relative to the task and environment. Alongside 
each listing, the factors that may impact (positively or 
negatively) the use of vision are added. Once those have 
been determined, appropriate supports are then described 
that should be made available to the individual during 
that time of the day. A sampling of Emma’s CVI schedule 
can be found in Supplemental Material S1 illustrating 
how a plan has been developed to support and balance 
Emma’s use of vision across her day. 

Another factor to consider is the individual’s moti-
vation with the activity, the communication partner, or 
the environment. Teams may find it useful to complete a 
preference inventory, if that is possible with the client 
(Green et al., 2008; van der Meer et al., 2012), or to ask 
caregivers who are familiar with the client to provide rele-
vant information that can be the basis for the creation of 
meaningful communication opportunities around the iden-
tified items or activities. If the activity is not motivating, 
engagement may not provide an accurate reflection of an 
individual’s overall abilities, especially if the activity 
includes novel tasks or vocabulary (Roman-Lantzy, 2018). 
In addition, it is not enough that the individual complete 
a task but that activities are integrated into their everyday 
experiences. This integration allows for the visual experi-
ence to be connected to cognitive and language processes, 
not merely visually performed in isolation (Roman-
Lantzy, 2018; Roman-Lantzy & Tietjen, 2020). Often, 
adults working with Emma thought she lacked the ability 
to participate, especially with regard to communicating 
beyond body-based methods. We came to realize the sub-
ject or activity we used to engage Emma in using an AAC 
system to communicate required that it be highly motivat-
ing for her to put forth the effort to use her vision. In the 
beginning, using an AAC system was work, and she needed 
to see how it benefited her, as she had lived 16 years using 
mostly body-based communication. Teams need to ask: 
“What physical or emotional state may be impacting the 
individual’s visual  engagement  at  this time?” 
Level of Functional Vision 

CVI cannot be described by a solely objective quan-
titative measurement (e.g., 120/20 acuity vision) or a 
general/casual description (e.g., lazy eye). Instead, describ-
ing the person’s current level of functional vision is largely 
informed by detailed observations about how their vision 
is used functionally. To obtain a complete picture, it is 
imperative to capture how vision is used and in what envi-
ronments over time. This is best done with parent input, 
teacher report, and the assistance of specialists, including 
a teacher of the visually impaired (TVI). The CVI Range
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assessment and subsequent score is a useful clinical tool 
that can be used by a team to gather essential informa-
tion to establish a person’s level of functional vision 
(Roman-Lantzy, 2018); recently, a version has been devel-
oped for use in clinical trials (Chang et al., 2022). It 
includes interview questions and direct assessment activi-
ties, as well as observation in the full CVI Range, to help 
in determining the use of vision, including the use of dor-
sal and ventral streams, any visual field deficits, optimal 
viewing distance, and the impacts of perceptual cues such 
as color on a person’s visual processing. These descriptions, 
coupled with any ophthalmologist or neuro-ophthalmologist 
reports, should provide a wealth of information as teams try 
to develop a successful communication system. As noted, in 
CVI, functional vision is expected to improve with use (for 
instance, Walker & Wegner, 2021). Clinicians should expect 
that an AAC system developed for an individual with CVI 
will also require changes as their use of functional vision 
increases. Emma’s system, for example, started off with 
two words displayed, then four, and rapidly grew to over 
40 in just a few weeks. Emma’s ability to manage more 
vocabulary was facilitated with preteaching words and 
images and communication partner modeling. 

Noting and planning for other visual deficits is also 
necessary. Acuity deficits such as near- or farsightedness 
or an oculomotor disorder such as nystagmus or strabis-
mus will impact vision at the ocular level. This means 
that, in addition to the unique processing of visual input 
at the level of the brain, the visual input itself may be dis-
torted in some way. For further information, readers are 
encouraged to review portions of a tutorial by Fried-Oken 
et al. (2020) on many of the visual deficits that may 
impact AAC design. Emma, for example, has strabismus 
and experiences alternating exotropia, where on occasion 
the tracking of one eye will drift outward. When this 
occurs, she will often cover one eye, typically her right, to 
alleviate double vision and lean in toward her device to 
better use the vision of her left eye. Teams working with 
these individuals need to ask: “What functional vision 
does the individual have (and how was it assessed)? What 
co-occurring ocular or ocular motor conditions exist? 
How will that impact the individual’s use of vision?” 

Visual–Motor Integration 

Up until now, the discussion about vision has 
largely revolved around perception or what the person is 
seeing at any given time. A related, but distinctly separate, 
use of the visual system involves how vision directs move-
ments (Goodale, 2014). Vision for action, or the integra-
tion of visual and motor skills to perform a skill, uses dif-
ferent parts of the brain’s visual system than merely using 
vision to perceive. Absence of visually guided reach is 
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included in Roman-Lantzy’s (2018) list of 10 characteris-
tics most associated with CVI. Selection on an aided AAC 
system, whether with 3D objects or 2D symbols, requires 
some type of motor action. It is important to assess 
visual–motor integration when designing an AAC system. 

An occupational or physical therapist can assess fine 
and gross motor abilities related to shoulder stability, arm 
and hand range of motion, and dexterity. This informa-
tion can help determine the size and orientation of the 
overall display, in conjunction with information from a 
TVI to help inform placement with regard to preferred 
field of vision, as well as size and spatial arrangement of 
cells available (Treviranus & Roberts, 2003). Specific to 
people with CVI, the ability to simultaneously look and 
reach is often impaired (Jan & Groenveld, 1993; Milner & 
Goodale, 1993), and these individuals tend to do these 
acts sequentially. They first look at the desired object, dis-
engage, and then begin the reaching behavior. The team 
can assess this by noting the lag time between looking and 
reaching and use this information to set communication 
partner expectations or system settings appropriately. 
Emma, like many individuals with CVI, did not have a 
simultaneous look and reach until her vision progressed 
into middle Phase II of the CVI Range assessment. Lack-
ing awareness of CVI, her picture cards choice was not 
considered valid because she did not display eye-to-object 
direct select. Not recognizing her choices had a lasting 
impact on Emma’s willingness to engage with this type of 
activity for many years. Teams working with these indi-
viduals need to ask: “How well does the individual use 
their vision to guide their reach?” 

Use of Auditory Cues 

It may seem reasonable to conclude that the use of 
auditory cues would be beneficial to a person experiencing 
some type of visual deficit. However, the usefulness of 
auditory information needs to be determined directly for 
individuals with CVI. For some, auditory stimuli may 
actually detract from their visual engagement since it can 
contribute to the overall complexity of the environment 
and/or interrupt the individual’s processing of visual mate-
rials (Roman-Lantzy, 2018). This may include general 
classroom noise or a communication partner that talks 
too much. These types of auditory interruptions may actu-
ally disrupt visual processing, causing the individual to 
have to “restart” their visual system. 

For other individuals, auditory cues may actually 
serve to increase visual engagement (McCarty et al., 2021). 
The team should consider what types of auditory cues are 
already in use with regard to communication (e.g., limited, 
specific labeling of the object choices) and how they may be 
built on to increase communication. In earlier phases of
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visual function, auditory cues may be beneficial to support 
learning of AAC language organization and the visual input 
of the symbol system itself. For example, a recent longitu-
dinal study of children with CVI found that 69% used 
partner-assisted auditory scanning to communicate and an 
additional 31% used partner-assisted auditory scanning in 
addition to other access methods (Blackstone et al., 2022). 

The use of auditory information directly from the 
AAC system should be explored as a means to support 
understanding and expression. Teams should consider the 
type and volume and timing of auditory information that 
could be used. To supplement the visual information, the 
individual may find it useful to support their selections with 
an auditory prompt. Auditory prompts typically will pro-
vide a spoken cue at a lower volume or different voice (per-
haps delivered through headset) when a choice is selected, 
allowing the individual to confirm that is what they 
intended to select. To confirm, they reselect the choice, and 
it is spoken aloud to the communication partner. In design-
ing Emma’s system, we chose to have the system speak each 
cell’s label to give Emma auditory confirmation of her selec-
tion. While she doesn’t need this level of support in most sit-
uations, it provides support to her when she is visually 
fatigued or in complicated sensory environments. Teams 
need to ask: “What auditory/partner-assisted strategies are 
currently in use? When are they used? How might explora-
tion of voice output from aided AAC or partners assist with 
learning vocabulary and the layout of the AAC system?” 

Strategic Competencies 

For Emma, and others like her, idiosyncratic per-
sonal strategies develop to support their use of vision. To 
a bystander/communication partner, these may seem unre-
lated to the task and may be regarded as a hindrance or a 
distraction. In actuality, it may be a strategic support for 
visual engagement. Movement of a particular object is 
often thought of as a way to engage vision toward that 
object (Jagaroo & Wilkinson, 2008; Roman-Lantzy, 
2018). An uninformed bystander may not interpret the 
motion, movement, or averted gaze correctly and try to 
minimize it. For this reason, it is important to observe 
individuals with CVI and note behaviors that may happen 
just before or during visual engagement. Systematic obser-
vation to identify these behaviors may be useful. For 
instance, Emma has developed her own methods of visual 
support using the swipe feature to create movement on 
her screen when she loses her place in a message, needs to 
correct an error, or resets when interrupted in communi-
cating a message. Teams need to ask: “What idiosyncratic 
skills, if any, has the individual developed to aid them in 
visual engagement (e.g., rocking, pushing away, averting 
gaze, and leaning in toward the display)?” 
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Considerations of the Responsibilities of 
the Communication Partner(s) 

Many people may serve as communication partners 
to an individual with CVI who uses AAC, including fam-
ily members and AAC facilitators (SLPs, personal care 
assistants, etc.). It is critical to remind all communication 
partners of the significance of presuming the potential for 
competence from the individuals they are supporting by 
designing supports that build on specific strengths and tar-
get areas of limitation (Mirenda, 2008). This is possible if 
communication partners question what they can person-
ally do better to contribute to communicative success for 
an individual with CVI who uses AAC. 

First, communication partners should prioritize col-
laboration with related service providers such as TVIs to 
help them better understand the individual across all 
domains of function. Second, communication partners 
must develop and maintain AAC supports for specific 
individuals, troubleshoot as needed, and use appropriate 
interaction strategies to support individuals who use AAC 
(Beukelman & Light, 2020). For individuals with CVI, 
additional considerations involve the environment, mate-
rials, and methods used to support visual functioning 
(Blackstone & Roman-Lantzy, 2019). In addition to 
understanding the individual’s current level of visual func-
tioning (Chang & Borchert, 2020), it is critical for partners 
to understand that the current level of visual functioning 
may itself be impacted by the surrounding environment 
or their own internal states (hunger, fatigue, illness, post-
seizure, etc.; Roman-Lantzy, 2018). The use of a CVI 
Schedule described earlier can offer communication part-
ners insight as to how the individual’s use of vision is 
impacted by these factors. 

Table 1 outlines five partner responsibilities that will 
assist with success with either 3D objects or 2D symbols 
for individuals with CVI: (a) manage environmental com-
plexity, (b) consider placement in visual field, (c) consider 
distance of the AAC materials from the individual, (d) use 
movement, and (e) provide wait time to assist with visual 
latency. Partners should systematically observe and mea-
sure the individual’s visual engagement to the materials or 
AAC by collecting data on the following questions: (a) 
How long does it take the individual to visually engage? 
(b) For what amount of time is the individual able to sus-
tain engagement with the stimulus? 

Manage Environmental Complexity 

Individuals with CVI live and function in complex 
multisensory environments such as homes, schools, work-
places, and various community settings. Multisensory 
inputs such as visual and auditory stimuli are naturally
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present in most settings and can negatively impact visual 
engagement of individuals with CVI. Overhead lights, wall 
decorations, ceiling fans, conversations occurring overhead 
or nearby, communication partner clothing, ambient back-
ground noise, and movement of others are a few examples 
of such environmental factors. Many of these, however, 
are modifiable by a partner. Consideration of inputs 
within those environments are especially important for 
individuals at the earliest level of visual functioning (i.e., 
CVI Phase I; Roman-Lantzy, 2018). Partners should con-
sider if there is a potential positive impact on visual 
engagement measures when environmental distractions are 
reduced. 

Many studies have cited the importance of decreas-
ing visual clutter or extraneous visual input in the environ-
ments of individuals with CVI (e.g., Fisher et al., 2014; 
Good et al., 2001; Jan et al., 2013). McDowell and Budd 
(2018) studied the impact of classroom clutter on learning. 
Educational professionals concluded that visually cluttered 
classrooms may have contributed to difficulties with visual 
functioning for students with CVI. Despite creating “black 
hubs” in the learning environment with reduced visual 
clutter, students with CVI continued to demonstrate 
decreased visual engagement due to sounds and move-
ments of others in the room (McDowell & Budd, 2018, 
p. 248). This finding highlights the importance of partners’ 
consideration for not only visual input but auditory input 
as well. For Emma, environmental complexity has come 
in the form of children on the playground outside her 
classroom window, a person walking around the room, 
adults having a conversation near her, and colorful class-
room displays around the room. Consequently, communi-
cation partners should ask, “What is the impact of multi-
sensory environmental factors, including one’s own behav-
iors, on this individual’s visual function?” 

Consider Placement in Visual Field 

Partners are also responsible for considering the pre-
sentation of either 3D objects or 2D materials on AAC 
displays. One characteristic associated with CVI is atypical 
visual field function, which describes the loss of visual 
fields and is especially common in the lower quadrants 
(Roman-Lantzy, 2018). Almost all individuals with CVI 
experience visual field preferences (Jan & Groenveld, 
1993). This loss may impact an individual’s regard to 
communication partners, access to information, and abil-
ity to see obstacles in the external environment or food on 
their plate (Dutton, 2013). Partners should systematically 
observe and assess how the location of presentation of 
materials or AAC displays impacts visual engagement. 

While the presentation of stimuli at midline may be 
typical for many individuals, presentation in the periphery 
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or upper quadrants may be preferred for an individual 
with CVI (Roman-Lantzy, 2019). Parents of children with 
CVI reported accommodations for visual field loss as an 
important consideration for their child’s access across all 
environments and settings (McKillop et al., 2006). 
Roman-Lantzy (2018) suggests ongoing trialing of the 
placement of materials in a child’s visual field. As an indi-
vidual’s visual functioning progresses, visual fields are 
likely to expand, but for challenging tasks or environ-
ments, the preferred field will still play an important role. 
Larger fields can be encouraged as functional vision 
improves by placing highly motivating materials in the 
greater fields. 

For years, assistive devices were placed on the table-
top for Emma to use. However, she never did. We were 
unaware of her lower field of vision loss until 2017. It was 
generally thought she had no interest in using communica-
tion devices to engage with others and disregarded them 
for that reason. Recognizing Emma’s field preference, her 
system is mounted in her preferred field on her power 
chair and at her desk/table. With her increased functional 
vision, Emma can use her device in most fields, but in a 
complex environment or when physically taxed, she will 
have still the greatest success when it is placed in her pre-
ferred field. Partners should ask, “How does the visual 
field in which the stimulus appears influence visual 
engagement?” 

Consider Distance From Individual 

Partners are also responsible for considering the dis-
tance between the AAC symbol and the individual with 
CVI. A known visual characteristic of CVI is difficulty 
with distance viewing, which may also be related to diffi-
culty with complexity of array (Roman-Lantzy, 2018). 
When stimuli are presented farther away, more of the 
background context is visible; this adds to the complexity 
of the scene. When stimuli are presented in closer proxim-
ity, more of the background is concealed, decreasing the 
visual complexity. Individuals who require the use of eye 
gaze systems requiring greater distances between the AAC 
user and the device would benefit from reducing the com-
plexity of the environment behind the device to accommo-
date for this need. Partners should examine an individual’s 
medical history to determine if they have any coexisting 
ocular impairments that may also contribute to necessary 
accommodations for distance (e.g., nearsightedness). 

Utley (2002) outlined procedures for determining 
optimal presentation distances for individuals with visual 
impairment and cautioned the presentation of materials 
too close to the individual’s eyes. Recommendations were 
made to systematically assess the distance at which an 
individual ceases to visually regard a stimulus as it is
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brought toward their face (Utley, 2002). For individuals 
with CVI, after accounting for visual field preferences, 
partners can distribute assessment opportunities of optimal 
distance across several sessions or days. Observation of 
individuals who can manipulate items to accommodate 
for their vision may provide insight into what is most 
comfortable to them. Emma does this independently and 
will move items into her best field for viewing or move 
her body to adjust to the item/object if she is unable to 
manipulate it. Careful observation can aid a partner in 
determining, “What is the optimal distance of the stimulus 
from the individual to maximize visual engagement (inclu-
sive of any coexisting ocular needs)?” 

Use Movement When Presenting Stimuli 

“Movement continues to attract attention across the 
lifespan” (Roman-Lantzy, 2018, p. 36). Movement cues 
such as measured movement of a targeted object or mov-
ing a stimulus across the field of vision may serve to 
attract visual attention and is a method used clinically by 
educators for individuals at all phases of the CVI Range, 
though more so with those in the earlier phases of visual 
function development (Blackstone et al., 2022). Partners 
can capitalize on the early development of motion percep-
tion systems (Braddick et al., 2005) to determine whether 
movement aids in visual engagement. It may be possible 
to activate the visual system by presenting objects with 
movement qualities (Roman-Lantzy, 2018). Partners can 
observe whether certain movement cues (i.e., movement 
into preferred visual field from left to right, movement 
toward the individual so the stimulus grows in size) aid in 
visual engagement. 

McCarty and Light (2023b) developed a strategy for 
adult partners to structure opportunities to communicate 
choices to students with CVI. Within the strategy, partners 
were taught to offer objects for choices one at a time. 
Movement (i.e., bring the object toward the student) or 
object activation cues (i.e., turn a rain stick, stretch a pop 
tube) were taught to partners to increase students’ visual 
engagement to the object. For one student participant at 
the earliest level of visual functioning, the partner utilized 
movement and sound cues in every presentation following 
training of the strategy to help establish visual engagement 
to the object. The student made a choice in 100% of 
opportunities provided. Similarly, partners of individuals 
with CVI may need to utilize movement or object activa-
tion cues to promote visual engagement. 

Movement impacts Emma positively and negatively. 
Movement in the environment can interrupt her ability to 
complete a message, whereas targeted movement can be 
used to engage her. We created a wand with a red foil 
box the size of her cells to engage her vision on a target 
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word/photo. The light reflecting off the foil coupled with 
movement of the wand engaged her visually. As her vision 
and use of her device increased, a general hand movement 
or wiggling a finger is all that is needed. Partners should 
ask, “What is the effect of adding movement cues during 
stimulus presentation on visual engagement?” 

Provide Wait Time to Assist With 
Visual Latency 

One characteristic of CVI is visual latency, which 
Roman-Lantzy (2018) described as “a delay in visual 
response from the time a target is presented to the time 
the target is visually regarded” (p. 38). This characteristic 
may be most obvious in individuals at the earliest levels of 
visual functioning but remains an important consideration 
for all individuals with CVI. Partners have direct control 
over the amount of wait time they provide. Determining 
an appropriate amount of wait time should be individual-
ized to the person, setting, and context. Paying attention 
to the onset and duration of visual engagement when pre-
senting stimuli of different complexities, arrays, lighting, 
and so forth will help partners make informed decisions 
about the appropriate wait time. 

The importance of wait time in communication 
interactions is well established in the AAC literature 
(Beukelman & Light, 2020). For individuals with CVI, 
however, wait time may be critical for the presentation of 
any stimulus. Two studies evaluating eye gaze patterns in 
individuals with CVI reported increased visual engagement 
to simple stimuli (i.e., pictures with one large target) in 
comparison to more complex stimuli (i.e., pictures with an 
increased quantity of small targets; McCarty et al., 2021; 
Wilkinson & Wolf, 2021). The participants in the studies 
may have exhibited increased visual engagement to the 
complex stimuli if they had been provided with increased 
wait time rather than a standardized presentation time for 
each stimulus. A focus group with parents of children with 
CVI found that providing extra time for shifting visual 
attention and presenting auditory and visual information 
sequentially rather than simultaneously were useful accom-
modations for their children (McKillop et al., 2006). 

Emma historically benefited from quiet wait time 
during which no verbal cues were offered. To account for 
Emma’s visual latency, she was first given adequate quiet 
wait time and then partners added movement of the target 
stimulus to engage her use of vision. This wait time varied 
in length based on the environment, how compelling the 
subject was, and Emma’s level of visual fatigue. Still, in 
complex environments and when Emma is fatigued, wait 
time and movement support her communicative engage-
ment. Partners should ask, “How long should I wait after 
presenting a stimulus to support visual engagement?”
Wilkinson et al.: AAC Design Considerations for CVI 1949

erms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



Considerations of the Design of the AAC 
Display Itself 

As noted, a robust AAC system for any individual 
with CVI must be designed to accommodate their func-
tional vision and unique visual processing characteristics. 
This means that the design must be tailored to each indi-
vidual; a design that works well for one person may over-
whelm the visual functioning of another, and the system 
will likely change along with the individual’s improvement 
in functional vision. A thorough assessment is needed to 
determine the impact of each design component listed in 
Section 3 of Table 1 on the speed with which a client with 
CVI engages with the display (visual latency) and the 
length of time the client maintains attention on the display 
(visual attention). The design considerations were selected 
to reflect current knowledge of the visual functional char-
acteristics of individuals with CVI, informed primarily 
from publications from several of our authors (Blackstone 
& Roman-Lantzy, 2019; Roman-Lantzy, 2007, 2018, 2019) 
as well as other sources (Baker-Nobles & Rutherford, 
1995; Good et al., 2001; Jan et al., 1990; Tietjen, 2019). 
Related research from AAC or other fields is considered 
in support of the importance of each design consideration, 
where available. 
Complexity of Stimulus and Array 

One of the primary characteristics of visual function-
ing in CVI concerns the ability to engage with stimuli of 
varying complexity. The ability to engage with increas-
ingly complex stimuli is linked to the level of functional 
vision of an individual (Roman-Lantzy, 2018, 2019), 
meaning that the level of complexity that is suitable for 
one person may be too complex for an individual at an 
earlier level of visual functioning. 

Complexity can be a feature of either an individual 
AAC symbol or the entire symbol array. When consider-
ing 3D objects as AAC materials, complexity has received 
little attention. However, as noted by Roman-Lantzy 
(2018), the definition of complexity of objects may be sim-
ilar to those for individual 2D symbols that might appear 
on an AAC grid. In this context, symbol complexity has 
typically been defined as the number of elements or 
strokes that make up the symbols (e.g., Barton et al., 
2006; Fuller, 1997; Fuller & Lloyd, 1987). 2D symbols 
that contain greater numbers of elements are considered 
to be more complex than symbols that contain fewer ele-
ments. Similarly, objects with multiple parts, or even mul-
tiple colors, could be considered highly complex. Tietjen 
(2019) developed a framework around the 10 visual char-
acteristics of CVI entitled “What’s the Complexity.” While 
Teitjen’s framework was developed to address the use of 
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vision across an individual’s day, it could be used as a 
tool for clinicians to consider how “comfortable, challeng-
ing, or frustrational” the symbols in a device, as well as 
the complexity of the array, are for the individual. 

When considering the array complexity, a similar 
logic has been applied; arrays with greater numbers of 
either 2D symbols or 3D objects are more complex than 
arrays with fewer symbols or objects. Various outcomes 
such as perceived complexity, learnability, and memory 
have been reported to correlate with level of symbol or 
array complexity (Fuller & Lloyd, 1987; Mizuko et al., 
1994; Soto et al., 2009), though this was not the case for a 
small sample of children with language disorders (Barton 
et al., 2006). 

Preliminary research directly with children and ado-
lescents with CVI has indicated that complexity of 2D 
stimuli, at the level of both the individual symbol and the 
array size, impacts visual latency and visual attention. 
These studies used stimuli from the CVI Range assessment 
tool (Roman-Lantzy, 2018), as one goal of the studies was 
to evaluate whether visual attention to simple and com-
plex stimuli correlated with the clinical evaluation of level 
of functional vision. Thus, while the stimuli were not ones 
that would be used in AAC, the findings were relevant to 
decision making on AAC displays. One study (Wilkinson 
& Wolf, 2021) used automated eye-tracking technology to 
record visual attention, and the other used hand coding of 
gaze behaviors from videotapes collected over Zoom 
(McCarty et al., 2021; this was necessitated due to 
COVID-19). In both studies, the level of visual engage-
ment was greater to simple stimuli than to complex ones, 
and the likelihood of engaging with more complex stimuli 
was associated with level of visual function as measured 
on/by the CVI Range. 

Because they used automated research eye-tracking 
technology, Wilkinson and Wolf (2021) were able to mea-
sure the speed with which their participant engaged with 
the stimuli and noted that the fastest engagement was to 
the simplest stimuli. McCarty et al. (2021) had four partic-
ipants; two of those participants showed systematic visual 
engagement when only one stimulus was presented but 
reverted to side bias (gazing at whatever stimulus was on 
the left or on the right) when two stimuli were presented 
together, suggesting that the increase in array size dis-
rupted the systematic gaze behavior that was seen with 
just a single symbol. 

These studies suggest that assessment for AAC 
design in CVI must examine visual engagement to stimuli 
at different levels of complexity and arrays of different 
sizes for each individual client. This finding is confirmed 
in Emma’s story, in which a too sudden shift to larger 
arrays interfered with functional use of her AAC, but
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when the design was tailored to Emma’s skills, the num-
ber of symbols presented was able to grow from two to 
five. Clinicians must therefore ask, “What level of com-
plexity within the symbol can the individual engage with?” 
and “How is visual engagement affected for large arrays 
versus small ones (one to two symbols)?” 

Symbol Characteristics 

Other characteristics of the symbols must also be 
considered in a comprehensive assessment for AAC in 
CVI, including the familiarity of the symbol, symbol back-
ground and foreground, color cues, and the use of move-
ment within the symbol to attract attention. As noted by 
Roman-Lantzy (2018), symbols that are already familiar 
and that represent familiar concepts will promote visual 
engagement. The benefits of personalized or familiar 
images on AAC have research support for individuals 
with a variety of diagnoses and across the life span (e.g., 
for reviews, see Light et al., 2019; Thiessen & Brown, 
2021). Emma’s experience again underscored this. As we 
sought to understand how best to accommodate her CVI, 
we began teaching 2D photo representations of Emma’s 
known 3D items and words (explained in more detail 
below). We offered her two choices at a time. Within 
6 months, Emma learned the 2D photo representations of 
many items and more than a dozen sight words. This 
teaching time likely launched Emma’s rapid success when 
we finally introduced her new adapted AAC system. The 
system was new to her, but the 2D images and sight 
words were not. The manner of display, within the AAC 
system, was the only novel element. Clinicians must there-
fore ask: “What is the impact of familiar versus novel 
symbols on visual engagement?” 

Characteristics of the background and foreground of 
the symbol, as well as the use of color cues to attract 
attention, also warrant evaluation for either 2D or 3D 
symbols. A common recommendation for individuals with 
CVI is to use black backgrounds with colored symbols on 
top (Roman-Lantzy, 2018). The power of color as a cue 
to attract attention and to facilitate processing is well 
established in the visual cognitive sciences (e.g., see 
Wilkinson & Jagaroo, 2004, for an overview). Other rec-
ommendations include highlighting features of symbols 
using color outlines, such as the shape of a target sight 
word symbol (the Roman “bubble”; Roman-Lantzy, 2007, 
2018, 2019). 

Emma’s story also illustrates the impact of these 
design elements in her struggle to use a book-style commu-
nication system with similarly colored, less discriminate, 
high-contrast symbols, followed by her success with an 
adapted system of words with a Roman word bubble and 
2D photos. Clinicians must ask: “How do characteristics of 
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the symbol impact visual engagement?” and “What impact 
do color cues have for promoting visual processing?” 

It is worthwhile noting that within AAC, studies 
with populations with Down syndrome or autism, as well 
as children without disabilities, have demonstrated that 
clustering symbols by their internal color (placing red 
things together), where possible, promotes accuracy and 
speed of locating symbols within arrays (Wilkinson & 
Madel, 2019; Wilkinson & McIlvane, 2013; Wilkinson 
et al., 2014). This strategy will likely be less effective for 
CVI, as discussed below, because of the need to physically 
distinguish symbols from one another in their placement 
and shape. This is an example of how the characteristics 
of CVI may preclude generalization from other popula-
tions and why it is necessary to characterize functioning at 
the individual level. 

As noted earlier, one of the most powerful attracters 
of visual attention in CVI is the presence of motion 
(Roman-Lantzy, 2018). Although the earlier discussion 
focused on motion during presentation of a stimulus by a 
partner, motion or movement can be integrated both into 
3D objects and is available also in many available 2D 
symbol sets/apps. For instance, the stimulus itself can be 
made to shake, to grow or shrink, or to have other 
motion cues. However, in addition to attracting attention, 
movement can also be used to promote interpretation of 
the stimulus for those individuals who may with more 
developed functional vision. For instance, a brief simple 
image of a child kicking a ball can promote understanding 
of its meaning of “kick” in a way that is difficult in static 
images (e.g., see Jagaroo & Wilkinson, 2008, for discus-
sion of the various potential applications of motion in 
AAC). Within AAC, a recent program of research has 
established that animated symbols promote understanding 
of symbol meanings, particularly of symbols for verbs 
(Schlosser et al., 2012, 2014, 2019). Because this means of 
promoting comprehension requires more complexity within 
the stimulus itself, however, it will be important for clini-
cians to choose motion stimuli that are within the visual 
functioning level of each individual or to make adjust-
ments to the movement to play for a longer time. Clini-
cians must ask: “How does movement within the symbol 
improve visual engagement, and what is the impact of the 
type of internal movement (change in size, tracking, 
luminance)?” 

Display Characteristics 

Display characteristics could be considered for 3D 
objects; however, the following discussion focuses largely 
on displays of 2D line drawings or photographs. Histori-
cally, AAC grid displays have been arranged in symmetri-
cal row–column layouts of same-sized symbols, most
Wilkinson et al.: AAC Design Considerations for CVI 1951
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typically with a left-to-right arrangement that echoes 
English grammatical structure (at least, for speakers of 
English), that is, people/subjects in the left-most col-
umn(s), followed by action/verbs, then objects, and then 
descriptors. These symbols are often placed close together 
to maximize the vocabulary on any given page. However, 
as Wilkinson et al. (2022) pointed out, “From the perspec-
tive of human visual processing . . .  this standard-of-care 
arrangement of close-set symmetrical row–column grids 
risks introducing what is called visual crowding, or visual 
clutter” (pp. 712–713). In visual crowding, the presence of 
flankers (symbols set close by to a target symbol) results 
in a reduction in the viewer’s ability to distinguish any 
individual symbol. Indeed, a symbol of a certain size that 
is readily identified when presented alone or far away 
from other symbols may not be readily distinguished when 
presented with multiple other symbols close by. 

Wilkinson et al. (2022) examined whether displays 
that arrange grammatically related symbols into physically 
distinct spatial areas (such as small clusters of symbols in 
each of the four corners of a grid) resulted in more effi-
cient visual search than traditional row–column grids in 
adolescents and adults with Down syndrome. Efficiency of 
search was measured via automated eye-tracking research 
technologies that obtained samples of visual gaze every 16 
ms. This allowed the researchers to identify where visual 
attention was allocated during search. When symbols on 
displays were organized into distinct spatial groupings, 
visual attention was significantly narrowed toward the 
symbol that was the target of the search, and far less 
visual attention was allocated to nonrelevant symbols than 
on the traditional grid layout. 

This suggests that spatial arrangement may be an 
important factor to consider, in general, on AAC displays. 
Judicious use of space will likely be of particular impor-
tance for individuals with CVI, as the potential detrimen-
tal effect of placing symbols too close to one another will 
likely be magnified if the individual has visual processing 
difficulties. This suggestion is borne out in Emma’s case, 
where her success at developing a robust vocabulary 
depended not on having many symbols all visible on one 
page but rather having a substantial network of intercon-
nected pages, each of which had a small number of sym-
bols. Assessment will therefore need to determine not just 
how many symbols might appear on an array but also 
what is the most effective spatial arrangement of those 
symbols. Clinicians will need to ask: “How does the spac-
ing between symbols or clustering of symbols affect visual 
engagement?” 

An additional display consideration is the physical 
similarity of symbols that appear on the array, in terms of 
their shape, color, size, and so forth. It is, in general, more 
• •1952 American Journal of Speech-Language Pathology Vol. 32 19
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difficult to distinguish items that resemble one another 
than to distinguish items that are quite different. More-
over, whereas Wilkinson et al. studies (Wilkinson & 
Madel, 2019; Wilkinson & McIlvane, 2013; Wilkinson 
et al., 2014) indicated that clustering symbols by their 
internal color promoted search for a target, those studies 
involved individuals with diagnoses other than CVI. Based 
on Emma’s willingness to engage with previous communi-
cation systems developed for her, with varying number of 
icons in an array, we believe she struggled to discriminate 
among the symbols. When we moved to 2D photos and 
words, which were unique from one to another, Emma 
began to engage and experience success in both the 3D 
and 2D presentations. Clinicians must ask: “How does the 
similarity of items (color, shape, and size) in an array 
impact the ability to visually discriminate between the 
items?” 

Finally, the use of backlighting must be considered. 
Individuals with CVI will often gaze at light (Jan et al., 
1990), and light is a powerful attractor of attention for 
individuals at all phases of visual functioning, particularly 
early phases (Roman-Lantzy, 2018). Backlit devices have 
had a positive impact on Emma’s engagement and ability 
to sustain her use of vision, not only for communication, 
but for her learning media as well. When presented with 
an AAC device or low-tech option, Emma will unequivo-
cally choose the backlit device. Clinicians will want to 
consider: “What is the impact of backlighting in symbols 
or systems on visual engagement?” 

Navigation and Operation (2D Symbols) 

A final design consideration concerns methods for 
navigating across pages and operational functions such as 
“speak display,” error correction, or access/translation of 
messages to social media platforms. In this section, we 
focus specifically on navigation in high-tech devices, as 
there is some relevant research in that domain. Issues of 
importance regarding operational functions are raised in 
the following section and warrant direct research attention. 

Traditionally, navigation between pages on dynamic 
display devices has involved some form of navigation key 
or menu. Navigation keys typically bring the AAC user to 
some “main menu” that offers choices of where to go next. 
Navigation menus offer a range of several pages related to 
the current page and allow the individual to move directly 
to those related pages without having to go back through a 
main menu. In either case, at least one (for the navigation 
key) or possibly more (for menus) physical spots must be 
dedicated to this navigation function. 

For individuals with CVI, for whom it may be 
important to maintain small array sizes, taking space on
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the visual display for navigation keys or menus may be 
counterproductive. As will be discussed in the following 
section, Emma has successfully used the “swipe” gesture 
to navigate between pages, rather than relying on a navi-
gation key/menu that takes up valuable space. Not only 
does this free up space on the display for content vocabu-
lary, it allows her to navigate rapidly and with a simple 
touchscreen gesture. The touchscreen gesture of swipe is 
not commonly utilized in AAC devices or apps, and there 
is little research within AAC on this option. However, 
consideration of swiping and other touchscreen gestures is 
a central focus of scholarship in accessible computing for 
people with low vision or blindness. In a seminal paper 
examining access to screen reading software by 10 individ-
uals with blindness/low vision, Kane et al. (2008) com-
pared access using the swipe (slide) gesture to what the 
authors call a “button-based system” (akin to finger touch 
in AAC). Use of the slide gesture was significantly faster 
for access and was preferred by seven of the 10. Clinicians 
will need to consider: “How can navigation or operational 
functions be enhanced by using ‘touchscreen gestures’ 
(swipe, whole hand, single finger) to navigate between 
pages or to control other outcomes such as speak display, 
error correction, or access/translation of messages to social 
media and apps?” 
Figure 1. Emma’s personal ring of photo cards.
The Lived Experience: Emma’s Journey 

The Early Years 

Early on, it was evident that Emma’s development 
of natural speech would be extremely delayed or not 
developed at all. We requested birth-to-3 speech services, 
which began at 18 months of age. Baby signs and 
American Sign Language were not successful due to the 
requirements for fine motor skills. As Emma transitioned 
into preschool early intervention, line drawings were used 
at school consistently, but Emma made little progress. In 
retrospect, these and other traditional AAC symbols likely 
proved ineffective due to their size, black and white color, 
and stick figure design, as well as the complexity of the 
symbols and arrays. Moreover, communication materials 
in the school were frequently presented on a tabletop, 
where Emma’s lower field of vision loss likely rendered 
them inaccessible. Sadly, this was not understood by us 
until much later. 

When Emma was 4 years old, a request for an AAC 
evaluation yielded a recommendation for a dynamic dis-
play with a two-cell array. As a family, we trialed a sys-
tem from our state lending library, which was sent to 
school daily. However, the short 3-month loan time did 
not allow time for Emma to purposefully engage, likely 
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due to symbol novelty, complexity of the array, and issues 
of field of vision. The trial was deemed a failure by the 
team. 

I noted that Emma seemed to do best when things 
in her life were consistent. To keep the physical presenta-
tion of materials similar across settings, we purchased a 
nine-cell programmable device with speech output. She 
did not engage with the initial device so we bought one 
with interchangeable grid layout options (one to eight cells 
per grid) and programmable levels. Emma did not have 
enough strength to push the hard plastic of either device 
to activate the speech output, so we added light touch 
switches. However, the addition of the switches inadver-
tently led to inconsistent presentation across the settings 
because they were no longer fixed in space. Emma did not 
have success with either device. We trialed a variety of 
switches but again met with no success. The greater use of 
line-drawing symbols in school, along with the other prob-
lems with design already mentioned, led teams to think 
Emma was not “ready” for AAC. Emma’s communica-
tion progress stalled. She had several years with no gains 
but much frustration. 

At home, I had begun making 3 in. × 3 in. lami-
nated photo cards of known objects and people, silhouetted 
on a white background. She was “looking” at the photos, 
so I made a ring of photo cards that she could carry with 
her, illustrated in Figure 1. I continued making photo 
cards, organizing the collection in a three-ring binder. We 
sent this book back and forth to school daily. It was only 
with the ring of photo cards that Emma demonstrated her 
ability to identify objects and people. Looking back, her 
success with the ring of photo cards was likely due to the
Wilkinson et al.: AAC Design Considerations for CVI 1953
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Figure 2. Black magnetic board with “tiles” used to teach words 
and images.
familiarity of the images, the reduced complexity of array 
in viewing one photo at a time, and her ability to easily 
move the ring of photo cards into her preferred field of 
vision.

When Emma was 9 years old, AAC iPad apps 
entered the market. The new iPad 2 had a built-in camera, 
which I thought would be helpful based on Emma’s suc-
cess with photos. We purchased one and a commonly used 
AAC app. However, the out-of-the-box app did not pro-
vide Emma any better access to language and went 
unused at school while we floundered with it at home. At 
12 years of age, Emma started with an SLP who noted 
Emma’s visual avoidance of the display but willingness to 
visually regard her individual cards. The SLP changed the 
layout from a grid to rows in an attempt to engage Emma 
in a less complex screen. Emma began to visually regard 
the device, but her only interactions were with hand-over-
hand prompting. 

With the AAC iPad not in use at school, I tried to 
find other ways to help Emma express her need for 
“help” and “bathroom.” I made buttons for her to wear, 
one to pull on to generate a message, a button mounted 
in a frame to sit on a table, but still her only mode of 
communication at school was body based, which included 
a hand waving toward a desired object or person for “I 
want,” single-handed “done” movement, and an inconsis-
tently used or recognized “bathroom” sign. At 14 years 
of age, we attended trainings on how to model a book-
based, pragmatically organized AAC system. After 
18 months of modeling her communication book, Emma 
was only attending to the language being offered, but 
she did not visually engage with the symbol system pre-
sented to her. 

A Better Understanding of the Role of CVI 

At the prompting of our educational advocate, I 
found Dr. Christine Roman-Lantzy’s work. We traveled 
to Pittsburgh to meet Dr. Roman-Lantzy, and at 
15.5 years of age, Emma had her first CVI Range assess-
ment. During her assessment, we witnessed our daughter 
completing tasks with a level of success we had never seen 
before; it was a pivotal moment for our family. We came 
to understand that the complexity of the pages and high-
contrast symbols in the communication book was not well 
matched to Emma’s level of functional vision. As a result, 
Emma could not visually engage with the array of sym-
bols on the pages. I was devastated with how little I 
understood about our daughter’s vision and how that lack 
of knowledge had impacted her ability to become a suc-
cessful communicator. Learning this, we stopped every-
thing and sought to understand how best to support 
Emma’s use of vision and communication access. 
• •1954 American Journal of Speech-Language Pathology Vol. 32 19
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Symbol Characteristics and Display Arrangement 
We went back to photos, but this time silhouetted 

on black. I made what I called “tiles,” 3.5 in. × 5 in. 
photos printed on matte waterproof paper mounted on a 
foam board with a magnet affixed on the back used on a 
black magnetic board. These tiles, illustrated in Figure 2, 
helped to teach Emma additional images and, now, 
words. We specifically and intentionally decided to teach 
Emma words over symbols for abstract words where an 
image was not appropriate, such as “done,” “more,” 
“help,” “want,” and so forth. 

We began using salient feature language to describe 
to Emma the unique visual characteristics of words and 
photo images. We coupled salient feature language with 
color highlighting to teach Emma how to visually identify 
those salient features in photo images. To teach words, we 
used the Roman “word bubble,” a tight color outline 
around the exterior of the letters in the word essentially 
making the word an image with the letters becoming inter-
nal features making each word unique (seen on the word 
“want” in Figure 2). Using that strategy, Emma learned 
to visually identify words, as young children often learn 
sight words. Until we had adapted her AAC system, we 
used a simple choice maker iPad app to pair with the tiles 
and magnetic board as very simple communication device. 
We explicitly taught Emma the salient features of the 
photos and words with the tiles, while presenting those 
same photos and words as options in the choice board 
app. When offering choices, she was presented only two 
options at time but had a growing selection of boards with 
two choices of photos and words from which to choose. 
Consistent with the research presented earlier, the display 
was simple in order for Emma to visually access the 
choices and presented to her in preferred field of vision.
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These changes reduced the complexity of the object (symbol) 
and complexity of the array and accommodated Emma’s 
visual field preference.

Building on those successes, we moved from a stan-
dard iPad screen to the largest size available and began 
making display and navigational changes to the AAC app 
we had originally purchased all those years ago. Our first 
step, illustrated in Figure 3A, was to use a black back-
ground and the largest border the app would allow 
around each cell. With a four-cell grid, we started with 
only two cells for photos, one upper and one lower cell. 
Those cells contained the photos we had been teaching for 
the past 6 months instead of out-of-the-box app symbols. 
The very first page only had two photos of Emma’s most 
preferred items: a ball and a hairbrush. These design 
changes reflect the kinds of display design considerations 
described earlier, particularly regarding the use of familiar 
symbols and the judicious arrangement of symbols to 
avoid visual crowding. Emma immediately engaged with 
the two-cell array and selected from the photos. Two 
weeks later, we added another page accessed by her com-
munication partners using swipe to display two more 
photos in the same format. This was the beginning of the 
deep, robust system, described below. 

Attempting to improve visual access, we increased 
the grid from 2 × 2 to 3 × 2, increasing the blank visual 
space between photos, as illustrated in Figure 3B. The 
reduction in image size did not negatively impact Emma’s 
ability to interpret the images. We next moved to a 3 × 3 
grid to allow us to add more usable cells on a page by 
adding two more photos/words, placing them in each of 
the four corners of the display. Emma was able to make 
selections. Finally, we began using the middle cell of the 
grid, creating an X formation, illustrated in Figure 3C. 
Emma remained successful in accessing the system. We 
continued to add known photos and words. Through all 
these changes, Emma adapted quickly after seeing them 
modeled and learning the new format. Perhaps it was the 
Figure 3. Progression from images in one upper and one lower corner 
finally a total of five symbols, spaced apart from one another (Panel C). 
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variety of systems we trialed over Emma’s life, but the 
changes in display did not negatively impact her. How-
ever, once we had a known, established setup, moving 
symbols on known pages was not successful without 
explicit teaching of where the symbol had moved. 

Organization of Pages 
With Emma’s growing success, we continued to add 

words and 2D photos, creating pages and pages to swipe 
through. Without any organization, I became concerned 
with how complicated this was going to become as 
Emma’s vocabulary grew. I found pragmatic organization 
most useful for her and wanted to include more teen/adult 
vocabulary. I began identifying categories and developing 
folders and their pages. I started with folders for “want,” 
“eat,” “my things,” “places,” “people,” “chat,” and “feel-
ings,” moving the photos and bubbled words in their 
appropriate folders. To reduce the visual complexity of 
the display, I removed the cell’s extraneous visual cues 
that identified them as folders. With modeling, Emma 
quickly learned how to access items in the folders. 

Dr. Roman-Lantzy counseled us to be mindful of 
keeping photos and words visually discrepant from one 
another. When we first began, Dr. Roman suggested hav-
ing only highly discriminable words on the same page 
such as “eat” and “people” rather than “eat” and “want” 
for example. Similarly, we did not place a photo of a 
chocolate chip cookie and an oatmeal cookie, or the writ-
ten words “skirt” and “shirt” on the same page due to 
their visual similarity. 

As Emma’s use of her functional vision increased, 
her ability to use central vision to discriminate did as well. 
We were able to drop the Roman “bubble” color high-
lighting from known words. Even still, I try to consider 
the visual characteristics of words and photos in an array 
as new vocabulary is added to make the task less visually 
challenging. I am also very aware of how I weight words 
regarding placement on a page and in folder’s pages to
with larger (Panel A), then slightly smaller symbols (Panel B), and 
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allow for the most efficient access. I place the words most 
important to Emma at the top of the page or pages and 
less frequently used words on later pages. It is the combi-
nation of many small details that provide access and sus-
tained usability of the system for Emma. 

Navigation 
As noted earlier, navigation between pages in AAC 

traditionally involves a navigation key or menu, which 
occupies valuable space that could be used for language 
symbols while also adding complexity to the array. Seek-
ing to preserve the space on the page for language, we 
introduced the “swipe” feature to Emma. This turned out 
to be a brilliant solution because all five cells in the X for-
mation display language content, none lost to navigational 
keys, and the swipe gesture offers quick and immediate 
access to multiple pages. As her system grew, this form of 
navigation has given Emma access to an AAC system like 
no other system to date. In particular, it is robust (large) 
due to its depth of interlinked pages and remains visually 
accessible because of the reduced visual complexity of the 
array. An example of four activity pages that are intercon-
nected via the swipe function is illustrated in Figure 4. 

Following Her Lead 
With the success Emma showed with the words in 

her device, I swapped out known photos of her favorite 
things, foods, and TV shows with bubbled words thinking 
• •

Figure 4. Four linked pages showing the depth of robust vocabulary—
visual complexity. 
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this would reduce complexity of the array and potentially 
improve her literacy skills. Instead, Emma refused her 
device. This was an important lesson for me. Her device 
was not and is not about literacy, though literacy is a part 
of her device. Her device is about communication. Her 
known photos, not the words I replaced them with, were 
the most expeditious means of communication. I put the 
photos back in place, and Emma once again began to use 
her device. 

I also tried to use all nine of the cells in the display 
and place all of her favorite TV show images on one page. 
I thought that because they were so highly desired and so 
well known, this would provide quicker access to her favor-
ite things. Again, Emma stopped using her device. The 
array was too complex, which brought to mind a quote 
from Dr. Roman-Lantzy, “just because a child can use 
their vision for a difficult task doesn’t mean we should
make them” (personal communication). Rather, the objec-
tive is to support their vision in the most comfortable man-
ner to allow use of vision across the day. I moved back to 
the X formation, with images in the four corners and cen-
ter, and Emma again used her device to request TV shows. 

The Current Years 

Emma has had her system for a few years now and 
uses motor memory for her most frequently used
•

connected/accessed via swipe—with individual displays that limit 
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messages. If she needs to correct a message she is con-
structing, she will “bounce” the page or swipe up and 
down to add movement to “regroup” or use start over 
using the small Home button on the bottom of the 
display. 

Emma’s system uses the “speak immediately” fea-
ture to confirm word choices. If a folder’s name is well 
known and not important to the message content, that cell 
does not speak immediately, though each cell did until she 
developed a strong familiarity of her system. For example, 
from the “more words” page is a folder labeled “all words 
lists.” Because Emma knows this folder well, the label is 
neither spoken nor added to the message bar. As Emma 
accesses less frequent vocabulary, folder labels are spoken 
immediately but not added to the message bar. 

Emma’s device in still presented in her preferred 
field of vision in most settings. It sits in a moveable 
mount on her power chair and swings into a fixed posi-
tioned in her upper field, just right of midline. When not 
in her chair, she has a mount at the side of her bed, again 
in an upper field and a stand that elevates her device 
when seated at the dining table or her desk. 

Just a few short years ago, Emma could never have 
been “interviewed,” but she has been twice recently. It has 
been so interesting to hear her thoughts when asked ques-
tions by unfamiliar people. She is still growing in her abil-
ity to express herself and I am often surprised when I con-
sider her answers fully. In a brief interview about her 
device, Emma had this to share: 
Question: Emma, how does it feel to use your 
talker? 

Answer: Good job, I like it. 

Question: Do you think your talker has helped you 
tell us what you want and think? 

Answer: Yes. 

Question: What do you like to do best with it? 

Answer: I want to watch TV. 

Question: When you use your talker to turn on the 
TV and watch what you want, how does that make 
you feel? 

Answer: Happy. 
What an incredible answer: happy. And heard. It 
makes the journey so worthwhile. 
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Summary 

It took us a very long time to determine how to 
most effectively give Emma access to language. More than 
anything, we wanted to give Emma opportunity to demon-
strate her competence—a competence we knew existed but 
which could not be revealed until we precisely accommodated 
for her visual access needs. In meeting those needs, Emma’s 
voice was finally able to break through. We continue to learn 
from her and build out her system, including color-coded 
alphabet pages, QWERTY keyboard, and letter sounds 
pages to help with letter knowledge as part of her literacy pro-
gram. With free access to her device, Emma explores (some 
would consider it “play”) her system as she chooses. She 
enjoys time on her letter pages and exploring folders we use 
less frequently in our daily living. She will notably use words 
and pathways we do not model and would not have expected 
her to know. Emma’s current system offers her access to hun-
dreds of words offered in many folders, giving her access to 
language that not only supports her vision but has proven to 
increase her use of it too. 

We realized how much Emma values having her 
device one day when we left it at home. We were unaware 
we had forgotten to move it from mount to mount until we 
were too far away to turn back. When we returned home, I 
gave it to her, apologizing for leaving her voice behind. In 
response to having her device again, she scrunched up her 
nose and shook her body in excitement as I placed it in her 
wheelchair mount. Not surprising, she had immediately 
had something to say. That is the power of her voice, a 
voice that had to wait far too long to be heard. 
Conclusions 

This article highlights the contributions of the three 
pillars of an evidence-based approach to AAC services, 
specifically illustrating the lived experience of one of our 
team members, Emma, who has in the last few years 
begun to experience the power of her independent voice 
via AAC. It was only when Emma was provided an AAC 
system that was responsive to the unique characteristics of 
her CVI that her voice was maximized. This underscores 
the importance of designing AAC that will allow the per-
spectives of individuals with disabilities to be heard (e.g., 
Bernard, 2022; Fletcher-Watson et al., 2021). In addition, 
Emma’s story illustrates the need for ongoing, dynamic 
assessment to make sure that the AAC system is keeping 
pace with the individual’s advances in functional vision 
and, in turn, other developmental domains. While Emma’s 
story has both confirmed some of the research findings 
and highlighted unique future directions for research, it is 
also just one person’s story. Future research examining
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additional experiences of individuals with CVI would help 
to determine how representative Emma’s story is, as well 
as shed light on additional challenges and solutions experi-
enced by others. 

We hope to offer a way forward for professionals, 
families, and technology companies to improve the visual 
and communication outcomes of individuals with CVI 
who use AAC. By providing available research findings, 
practical information, and lived experiences, the article 
offers clinical design considerations that can help address 
the unique needs of these individuals. Although guidance 
for clinicians and family members has remained limited, 
the article describes what is known and describes in detail 
and from multiple viewpoints important features required 
in AAC systems to support individuals with CVI and 
enable them to communicate effectively as they grow and 
develop. Specific information discussed captures issues 
related to visual attention, language representation, and 
unique navigation approaches and considers how charac-
teristics of individuals with CVI, environmental factors, 
and communication partners’ behaviors might impact the 
design of AAC technologies. There are many future direc-
tions to explore in designing AAC for individuals with 
CVI, including how to consider data from ocular function-
ing and neurological reports and how comprehensive 
learning media, access technology, and functional vision 
assessment might impact decision making such as spacing 
of letters within symbols and text font in literacy applica-
tions. Additional potential areas for consideration and 
research include nonvisual forms of AAC and tactile sym-
bols. It is our hope that this article is a starting point for 
launching further conversations and research. 
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