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CVI and AAC:  
Using Objects Functionally

alternative augmentative communication (AAC)

LORI DAHLQUIST has a background in the fields of Speech Pathology and Audiology with over 35 years of 
experience in Augmentative Alternative Communication (AAC) and Assistive Technology (AT). Since 1999, she 
has worked at Adaptivation Inc. as the Speech/Education Coordinator. She has presented at many conferences 
and has authored Adaptivation, Inc.’s reference books, Recipes for Success and Adapt This..

Over 55% of communication is visual (1). This includes the 
things we see like gestures, facial expressions, body movement, 
and objects in the environment.  The presence of any visual im-
pairment must be a major consideration in communication inter-
vention including AAC.

Cortical Vision Impairment (CVI) is the most common form of 
visual impairment in children (2) CVI is vision loss due to damage 
or malformation in the brain that interferes with the child’s ability 
to understand the visual information coming from the eyes.  It is 
a visual processing deficit. Other visual impairments we are more 
familiar with, stem from problems in the eyes themselves.

It is estimated that 10.5% of children with developmental dis-
abilities have CVI (2) Some top causes of CVI are: encephalopa-
thy, intraventricular hemorrhage, infection, trauma, and various 
genetic disorders. These conditions are also common in children 
with multiple disabilities.  The good news is that unlike other 
types of vision impairment, with the right intervention, CVI can 
improve over time (3).

Many of the causes associated with CVI, also impact commu-
nication. In other words, CVI can impair the vision of someone 
who might benefit from augmentative and alternative commu-
nication. (AAC) This is why we must take a closer look at how to 
approach AAC when CVI is also a factor.  It may mean rethink-
ing some of the strategies commonly used in AAC intervention.  
Whenever possible, include a Teacher of the Visually Impaired 
(TVI) as an integral part of the intervention team.  The informa-
tion they provide is critical when developing an intervention plan.   
Collaboration is key to success.

Children with CVI experience a range of impact on their vision.  

No two children will manifest their CVI in the same manner. They 
must be evaluated and observed individually to see how best 
to meet their communication needs.   It is worth repeating, col-
laboration is key!! The TVI offers wealth of information regarding 
children’s use of their vision. This information can then be used in 
designing a functional AAC system.

A TVI that is trained to assess CVI is very helpful.  The CVI eval-
uation process is very detailed and breaks down critical informa-
tion into very distinct areas (4).

•	 Learning Media Assessment: determines whether the prima-
ry mode of learning is visual, tactile, or auditory

•	 Appearance of the eyes: do they were glasses, do the eyes 
work together, presence of nystagmus or strabismus

•	 Movement of the eyes during visual tasks:  can they shift their 
gaze or require full head movement to move to a new item

•	 Impact of space and clutter: how much visual background 
can be tolerated, impacts the number of items that can be 
visually regarded at the same time

•	 Form Accessibility: determines whether they recognize 3D or 
2D items

•	 Integration of Competing Sensory Information: is the use of 
vision impacted by the amount of noise present 

•	 Access to People and Faces: difficulty making or maintain-
ing eye contact or regarding faces (when present, can cause 
difficulty interpreting body language, gestures and sign lan-
guage)

•	 Impact of Light:  Can be either distracting or can help draw 
attention, could also be light sensitivity

https://www.closingthegap.com
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•	 Impact of color:  may rely on color to support finding and rec-
ognizing an item

•	 Visual field functioning:  looks for limits in visual field as well 
as preferences

•	 Attention to movement: could be used to support or distract
•	 Visual guidance:  integrating visual information with motor 

activities
 
Each of the above-mentioned assessment areas gives import-

ant information in developing an AAC intervention that best 
meets a child’s needs.  It will help clarify the specific needs of the 
child.  If we just assume the answers in some of these areas, we 
can hinder progress and actually make communication more dif-
ficult.

For example, let’s take the most common intervention strate-
gy used when a child has CVI and needs an AAC system— use of 
high contrast symbols. In general, high contrast symbols are sim-
ple images, usually red or yellow on a black background.  They 
have been incorporated as symbol options in many of the high-
tech voice output devices.  They are also readily available in other 
symbol programs such as Boardmaker and on the internet.  There 
are many other teaching resources that have been adapted using 
the high contrast symbol.  Sound great—right?  The answer—not 
always.

This is actually a common misconception.  We need to remem-
ber, children with CVI have difficulty UNDERSTANDING what is 
seen.  High contrast symbols may attract students’ attention but 
it does not help them understand what they are viewing.  We 
need to be sure our students are at a visual level where they are 
interpreting what they see.  In actuality, high contrast symbols 
can increase visual complexity of an AAC system because they 
have multiple colors and many of the symbols are the same color.   
These symbols also do not portray the actual color of the object 
in real life.  For example, cows aren’t yellow. All of this can lead to 
more confusion for the user.  Even more of a problem—present-
ing 2D symbols when in actuality, the child needs objects!  Again, 
I repeat, the TVI can help determine how to use color functionally 
and if the child is ready for 2D symbols.

This brings up another area that is often misunderstood when 
it comes to AAC intervention— the representational hierarchy 
(listed below). For those in the field of AAC, the use of the visu-
al hierarchy (objects, photos, symbols) does not need to be fol-
lowed.  In other words, a child doesn’t have to be introduced to 
objects before 2D photos or pictures. Research has shown that for 
children with CVI, it is critical to find where they are on the hierar-
chy, and start there.  With intervention, children can improve their 
ability to visually process what they are seeing. 

Developmental Sequence of Visual

•	 Real Objects 
•	 Miniature Objects 
•	 Partial Objects 
•	 Real Photos 
•	 Line Drawings (e.g. Boardmaker, 

Symbolstix)
•	 Bliss Symbolics
•	 Text

CVI Order of Complexity

•	 Single color objects
•	 Multi-colored objects
•	 Patterned Objects
•	 3D Visual Symbols
•	 2D photographs of familiar ob-

jects
•	 Photographs of unfamiliar ob-

jects
•	 Realistic color illustrations
•	 Abstract colorful cartoons
•	 Realistic black and white illustra-

tions 
•	 Abstract black and white draw-

ings

Children with CVI that are learning to visually process objects 
still need access to a robust language system. How can we incor-
porate objects into functional activities that reinforce communi-
cation?  Again, COLLABORATION IS KEY!   Let’s take what is known 
about developing and reinforcing functional communication and 
mesh it with the information and intervention of the TVI. 

In discussing how to begin teaching object identification, a big 
question is, “What objects do I start with?”  The answer is to use 
things common to the child’s environment such as a cup or a ball.  
From a communication perspective, also consider what concept 
that object might be used to represent.  For example, can the cup 
be used to represent “drink“ and the ball be used to represent  
“play,” “PE” or  the sensory room ball pit?  Looking at object iden-
tification and communication together is helpful.   When using 
objects that are the same or bare a strong resemblance to what 
they represent, one runs the risk of the user confusing the symbol 
with the referent.  To avoid this problem, objects can be attached 
to a material such as a 2D card.  This helps establish a clear bound-
ary for the symbol.  The size can be determined by the needs of 
the user and the size of the objects.  This also aids in attaching 
the “symbols” in other areas of the environment such as on tables, 
walls, doorways, on switches and communication devices.

To this end, Adaptivation offers the Tangible Object Cards.  
There are a total of 65 cards.  The plastic cards are 5x7 inches and 
come with objects attached. There is also room for a 2D symbol 
on the card if needed.  PLEASE NOTE:  THESE CARDS WERE NOT 
DEVELOPED WITH CVI IN MIND!  That being said, there is a lot we 
can learn from their development and use.

At the time of their development, there were two schools of 
thought on developing a more “standard” system of objects, 
Shared or Individualized (5).   The Tangible Object Cards were 
developed with the “shared “approach in mind.  In the world of 
AAC, we try not to have a different set of symbols for each user.  
For practical purposes, it is much easier to house, maintain and 
keep track of a shared set of symbols.    The use of a standard set 
of symbols also offers continuity within an organization.  For ex-
ample, if a school uses a shared set of symbols, students moving 
from classroom to classroom will not encounter a symbol they are 
unfamiliar with. 

https://www.closingthegap.com/membership/
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Using an Individualized approach ensures that the objects 
chosen have meaning and are motivating to the user.  The Indi-
vidualized approach is the preferred approach for children with 
CVI.  Below you will see two examples of how the Adaptivation 
“shared” approach Tangible Object Cards were modified to meet 
the individual needs of a child with CVI.

As AAC interventionists, we continue to hear the importance 
of teaching Core Vocabulary.  Core Vocabulary refers to the small 
number of words that make up 70-90% of what we say.  These 
words are relevant across contexts and have many meanings.  
Their importance is not disputed, but how does one represent 
this vocabulary, mainly verbs, using objects?  Adaptivation took 
on this challenge with 15 of the most common core words.  The 
goal for any AAC user including those with CVI is to move from 3D 
symbols to 2D symbols and then on to a more “shared” symbol 
set.  Adaptivation looked at the most commonly used symbols 

that represent these core words.  The objective was to find ob-
jects that looked more like the symbol the user would eventually 
use.   Again, it must be clarified that the core vocabulary tangible 
symbols were not developed for students with CVI.  The question 
is, “Can this concept be used successfully, keeping the CVI level of 
the child and his or her personal needs in mind?” -picture of core 
vocabulary cards

Look at the core word, “go” for example.   The most common 
symbol for “go” is an arrow.  In some symbol sets it is green and in 
others it is red.  The Adaptivation object card for “go” is an attached 
wooden green arrow (see below).  For teaching the object, a large 
wooden arrow was found at a craft store and painted green.  This 
was used during the initial “teaching“ of the object.  Arrows were 
cut out of green sand paper and attached throughout the child’s 
environment including the walls and floors.  The concept of “go” 
was reinforced multiple times throughout the day. The hope was 
to move from the large arrow to the small attached arrow.  Think 
outside the box when establishing an object symbol representing 
a core word.  Again, always consider the CVI level of your students.  
If the color that attracts their attention is yellow, there is no reason 
the arrow can’t be yellow.   You don’t have to limit your choice of 
object to something within the 2D symbol.  As a team, brainstorm 
what vocabulary you want to reinforce and what you can use for 
the child that meets his or her CVI needs.

Two examples of how the Adaptivation "shared" approach 
Tangible Object Cards were modified to meet the individual 
needs of a child with CVI.

Examples of the Core Word, "Go".

https://www.closingthegap.com
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Children with CVI benefit from “back up” communication 
during times when other factors preclude them from using their 
vision to the fullest.  Environmental factors such as visual clutter, 
time of day and complexity of the activity are just a few of the 
factors that can lead to visual fatigue.  During times of fatigue, stu-
dents benefit from using simple AAC technologies and commu-
nication devices. Such devices include Adaptivation’s Sequencer, 
Randomizer and Medley which can easily be incorporated into lit-
eracy and play activities. These devices accommodate real objects 
and offer voice output.

 

In summary, the expertise brought by the TVI and the AAC in-
terventionist should be used in tandem to establish the best in-
tervention strategies for children with CVI. There is still so much to 
learn in both areas but collaboration is key!  0nline resources and 
classes are available in gaining more information in both areas. 

REFERENCES
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RESOURCES
Adaptivation Inc. www.adaptivation.com
Perkins School for the Blind.  https://www.perkins.org
Praaticalaac.or

Adaptivation’s Sequencer, Randomizer and Medley.
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INTRODUCTION
We live in a digital society and technology is everywhere. It is 

intertwined with our lives. Technology is in the smartwatch on 
your wrist, in the phone that is in your pocket or in your car key 
that automatically opens your door. With the click of a button 
or a swipe on a smart screen the world is within our reach. From 
Wi-Fi connectivity to navigation through Google Maps and the 
convenience of smartphones, these tools have become essential 
for starting our day right. The impact of technology on our lives 
has far exceeded our expectations, evolving into what is now 
our new normal.

But what impact does the use of technology have on those 
with complex needs? The answer is unfortunately not the same. 
Persons living with complex needs face daily obstacles and are 
usually unable to benefit from that same digital society. But 
when a person has complex needs and a visual impairment, 
these obstacles can be even higher and participating and ben-
efiting from the opportunities that technology can offer are not 
as self-evident. Sometimes it seems that overcoming the chal-
lenges for this target group is a too big of a hill to climb. 

Does a person with complex needs and a visual impairment 
encounter the same limitations as an individual without disabil-
ities when the technology they rely on isn't accessible to them? 
It is highly unlikely. For those without disabilities, technology of-
ten serves as a tool to enhance convenience: They might be able 
to manage without gadgets like fitness trackers, voice assistants, 
or smart home systems. However, the scenario is notably differ-
ent for people living with complex needs and a visual impair-
ment. Unfortunately, for this target group technology is often 
more than just a gadget and can be beneficial in many ways. For 

instance: Technology may serve to compensate disability and 
support learning in classroom situations. It can be a valuable lei-
sure activity, aid and broaden communication with friends and 
family or even enable greater participation in the community 
and promote independence.

At Bartiméus, a leading center of expertise for the visually im-
paired in the Netherlands, the challenge of enabling e-Inclusion 
to clients with complex needs has been a long-standing one. At 
Bartiméus, over 500 people with complex needs and a visual im-
pairment live at several assisted living arrangements and receive 
24-hour care. 

Bartiméus believes in, and strives for, an inclusive society for 
the visually impaired. Those living with only a visual impairment 
already have access to many tools that can aid or compensate 
their disability such as braille, iPhones and aides for enlarging 
text. For people with both a visual impairment and complex 
needs, these solutions are often too complex. Generally, this 
target group cannot read or write and because of their cogni-
tive disability are unable to benefit from the many solutions 
developed for people with a visual impairment. However, these 
people too have the same needs and wants to be more self-suf-
ficient. 

In order to meet these needs, Bartiméus has set up a special 
taskforce called ‘The FabLab’, (Fabrication Laboratory) which has be-
come the epicenter within the organization for adapted and acces-
sible ICT, technology and tools for people with multiple disabilities. 
It is our belief that every person should be able to participate in the 
digital society. The FabLab has researched and developed a range 
of innovative products and leads ongoing projects specifically for 
people with multiple disabilities and visual impairments.

 “Ain't No Mountain High Enough!” 
Independency Through Technology for People 
with Complex Needs and Visual Impairments.

MAAIKE MEERLO is a consultant assistive technology and healthcare innovator at Bartiméus, a center of 
expertise for the visually impaired, in the Netherlands. She is one of the experts of the innovation lab known as 
‘FabLab’ and tries to find, create, and implement solutions for those with complex needs and visual impairments 
and leads ongoing technology projects aimed at elevating the quality of life and self-reliance of this specific target 
group. The author of this article has no affiliation with the products and brands named in this article.

blind / low vision
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'CAN DO’ MENTALITY.
Since 2007 the FabLab has been trying to find smart solutions 

to the personal challenges of the people who live, work and go 
to school within our organization. The residents and students 
are people with a developmental age between 10 months and 
8 years and their level of care depends on their additional dis-
abilities (physical disability, autism spectrum disorder and other 
medical challenges), but generally speaking all 500 residents 
need 24-hour care. Because the digital society is all around us, 
the FabLab detected the need for smart solutions for the per-
sonal challenges our clients face on a day-to-day basis. The Fab-
Lab has three main functions: 

ADVICE AND CONSULTATION
The largest amount of our work consists of consulting and 

advising residents, their parents, teachers and healthcare pro-
fessionals. They can request a consultation in which we explore 
a person’s challenges and try to find a fitting solution. 

SHARING EXPERTISE AND EXPERIENCES
Having multiple disabilities and a visual impairment, a person 

automatically belongs to a niche target group. Solutions often 
need to be tailormade to suit their needs to enhance quality of 
life. Over the years, the FabLab has gained expertise that is quite 
specific and unique. The FabLab aims to share information and 
tries to raise awareness of the importance and benefits of en-
abling clients to experience technology. 

INNOVATION AND DEVELOPMENT.
Technology and its possibilities are ever changing. Keeping 

up with the latest technological opportunities as they arise is 
very important. In some cases, creating our own bespoke solu-
tions is the only option. We often collaborate with universities 
and other healthcare professionals for developing innovative 
products that suit the specific needs of the target group. 

FROM PERSONAL CHALLENGE TO SOLUTION
The examples of personal challenges range from being able 

to send emails, listening to music, mobility challenges to feeling 
safe at night (proximity). These daily tasks are generally occur-
rences that this target group needs help with from a caregiver or 
teacher. They are the day-to-day things that a person without a 
disability can execute without any thought. Solutions developed 
in the assistive technology field are wonderful but can often not 
be used by those with a visual impairment. Many products use 
sight to compensate a disability, for instance AAC devices that 
use touch screens and pictograms to enhance communication 
or a visual timer that supports time management. When a per-
son has multiple disabilities in addition to sight loss, overcom-
ing the challenge of enabling access and independence requires 
specific adaptations and strategies. The method on how to find 
certain strategies and (tailor-made) solutions are all combined in 

an organization-wide e-Inclusion-for-all-strategy that has been 
implemented for our clients with complex needs.

Our strategy is question and problem solved-based and as-
sumes that there is always a solution available. It focuses on 
delving into a person’s personal challenges and really tries to 
figure out which part of a person’s quality of life and/or self-suf-
ficiency can be enhanced. We often ask the ‘question behind the 
question’ and try to define the goal of use of technology. Tech-
nology is used as a means, not an end. The personal challenges 
encompass the components of the International Classification 
of Functioning, Disability and Health (ICF). These classifications 
are used to determine the severity of someone’s disability. It 
often looks at someone’s incapability in areas such as mobility 
and motor development, communication, social activities and 
leisure, learning and applying skills and self-care. At the FabLab, 
we strive to approach these classifications and limitations from 
a unique perspective: how can technology be used to amplify 
quality of life, transforming "it's not possible" into a resounding 
"yes, you can!" Our mission revolves around converting as many 
limitations as possible into newfound abilities.

Several of the ICF classifications contain reoccurring themes 
that are often part of individual challenges that require a solu-
tion. Within these classifications mentioned earlier, there are a 
couple of reoccurring themes that are common for individual 
challenges. 

Access to information.
Because of their visual impairment, almost all clients need 

help accessing information. From newsletters to reading emails 
or postcards from relatives to a personal care plan or invitation 
for a doctor’s checkup: almost all written text needs to read by 
a teacher or caregiver. There are several solutions to provide ac-
cessible access to information such as text-to-speech solutions 
such as the ClearReader or the digital label reader PennyTalks.

Mobility and orientation.
All people with multiple disabilities and a visual impairment 

have mobility issues. Some people are able to learn certain 
routes in a familiar area, however, many need help from a sight-
ed person getting from A to B. We try to find solutions for smaller 
mobility challenges such as finding your way from the bathroom 
back to your bedroom by for instance installing a Google Home 
speaker in each room and following the sound that’s playing on 
a specific speaker.

Leisure activities.
Gaming, using an iPad of listening to music: each are exam-

ples of daily entertainment that requires adaptations. Nowadays 
many products offer touch screens only, something a visually 
impaired person cannot use. We try to find solutions and prod-
ucts that suits a person’s abilities.

Time management
Learning to tell time and being able to manage time, is a 

challenge on its own. But when you have not been able to see 
a clock and are unable to grasp the passing of time, overseeing 

https://www.closingthegap.com/membership/
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how long an activity takes or how long it takes until the next ac-
tivity begins, is very difficult. Some persons with a visual impair-
ment are unable to see light which also means that experiencing 
the sun going up or down can make it challenging to maintain a 
night and day cycle. 

There are so many technological possibilities. Solutions do 
not need to be big or grand to have an effect. Even the smallest 
type of technology can have a big impact. Technological solu-
tions can be divided into three categories. Consumer technolo-
gy, assistive technology and ‘blind tech’- technology especially 
developed for people with a visual impairment. We always try 
to look for solutions in consumer technology first. That doesn’t 

mean we rule out assistive technology. Using consumer tech-
nology often means that a product is widely available, that it is 
well-made, not stigmatizing and often quite budget-friendly. 
This stands in contrast to assistive technology and customized 
solutions, which tend to be less readily available and might 
come with a higher cost.

Occasionally, an existing solution needs to be adapted to 
achieve the best usage. Adaptations can be small such as making 
buttons tactile with felt or other textures, but sometimes a prod-
uct needs a bigger adjustment such as making it switch accessi-
ble. 

 There are also many examples of personal challenges in which 
there is no ready-made solution available in consumer technolo-
gy and in which we need to develop a tailor-made solution. For 
example, there are little to no solutions developed for people with 
deafblindness and complex needs. The only option is to create 
bespoke solutions. The challenge that must always be taken into 
consideration is that developing individual solutions are often 
costly and usually not applicable on a larger scale.  

Once an individual's specific challenge or issue has been iden-
tified, a trial phase is initiated. Collaborating closely with an edu-
cator or caregiver, the FabLab undertakes the implementation of 
the selected solution or product. This is followed by an evaluation 
in which the effectiveness of a solution is assessed. If needed, a 
solution is adapted or adjusted to align more precisely with the 
person's requirements. It is also a possibility that the chosen solu-
tion or product is not a success which means we must go back to 
the drawing board and start from the beginning. 

https://www.closingthegap.com
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 Addressing the unique challenges faced by individuals with 
complex needs and visual impairments requires both experience 
and a fresh perspective. Experience helps us understand their spe-
cific challenges, while a new viewpoint sparks innovative solutions. 
By combining what we've learned with new ideas, we can develop 
better ways to use technology and improve the lives of these in-
dividuals. This dual approach not only draws from past successes 
and lessons learned but also encourages a forward-thinking mind-
set that embraces the rapid evolution of technology but also chal-
lenges to look at technology with a more creative mentality. Often, 
one technological solution can be used for many different personal 
challenges. This approach keeps us adaptable and open to new 
technologies, ensuring we provide effective support tailored to 
their needs.

 This strategy is the result of years of experience and trial-and-er-
ror and has been adjusted along the way. We have tried to develop 
and implement a holistic and sustainable approach that suits the 
needs of people with complex needs and a visual impairment. 

Technology Trend watching
In addition to finding and developing solutions for our cli-

ents' individual challenges, the FabLab is committed to staying 
at the forefront of the latest technological advancements. We 
actively seek out new opportunities that hold significant poten-
tial for enhancing the lives of those with visual impairments and 
complex needs. When in 2018 the smart speaker Google Home 
was introduced in Dutch, we immediately initiated pilots across 
several living arrangements. Our expectations were positive, yet 
the extent to which this device would empower users in achiev-
ing self-sufficiency surpassed our initial forecasts. Basic tasks like 
setting alarms, timers, tuning into radio stations, fetching infor-
mation, and enjoying news or music suddenly became achiev-
able without the need for caregiver assistance. A new digital 
world with new possibilities became available. 

 Following two years of comprehensive piloting, we resolved 
to introduce Google Home speakers within our three residential 
care facilities. We aimed to make these devices accessible to all 
interested and capable users. The implementation journey was 
marked by numerous challenges, including ensuring WIFI avail-
ability across all locations, navigating strict privacy and data-pro-
tection regulations within the healthcare sector, and addressing 
the digital hesitancy among caregivers. Yet, the effort was unde-
niably rewarding. As we began deploying the devices in commu-
nal spaces and individual bedrooms, the clients' response was 
overwhelmingly positive. Contrary to our concerns about hesi-
tancy toward a novel and unfamiliar product, most individuals 
embraced this innovative product with open arms.

It was as if they had finally found a tool devoid of the barriers 
posed by touchscreens or complex buttons, and most notably, 
one that required no visual assistance to complete tasks that had 
previously necessitated help from a sighted person. With simple 
voice commands, they could now listen to their favorite music, ac-
quire information about subjects of interest, or even just inquire 
about the time. The project team was amazed by not only the in-
crease in self-sufficiency, but also observing a surge in pride and 
self-esteem derived from accomplishing tasks independently. 

This is Ricardo. Het is 57 and has little vision left. He also 
has early-onset Alzheimer’ disease. Ricardo uses a walker 
during the day and can get around the house by himself. 
His carers often need to remind Ricardo to use his walker. 
For the last couple of weeks Ricardo made a bad fall during 
the night when going to the bathroom. He forgot to take 
his walker. At night Ricardo is being monitored from a dis-
tance and there is not a carer in the direct vicinity. Together 
with staff we thought about a solution and installed a sen-
sor used generally in shops and stores that plays audio once 
it detects motion. In this case it would start to play: “Don’t 
forget to take your walker, Ricardo” when the senor would 
detect Ricardo’s feet touching the floor. It took a little bit of 
experimenting and adjustment of the audio, but since the 
use of the sensor, Ricardo has not fallen at night.

Practical example of consumer technology

Heidi is a 54-year-old woman with congenital deafblind-
ness. Because of her cognitive disability Heidi has little 
sense of time and has trouble estimating when her next 
activity begins. This caused a lot of stress, sometimes even 
self-harm. Traditional aides for time management such 
as audio watches or a Time Timer are ineffective because 
as she cannot see or hear them. We developed a cushion 
which would be offered to Heidi whenever there were mo-
ments she would have to wait. Using varying vibrating pat-
terns, it helps Heidi sense time passing, with vibrations in-
tensifying as minutes elapse. When waiting ends, a distinct 
vibrating pattern signals the activity change. The use of this 
product took a lot of training, but resulted in less stress and 
self-harm.

Example of a bespoke solution Google Home speakers

https://www.closingthegap.com/membership/
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In addition to general use of Google Home commands 
mentioned earlier (telling time, listening to music and setting 
alarms), we encountered a surprising yet beneficial use of the 
device. Several clients grappling with behavioral challenges, of-
ten struggling to manage their anger, surprised us with an inno-
vative approach. Rather than directing their frustration at care-
givers, some began using Google Home as an outlet for their 
emotions – an unexpected twist. When confronted with anger, 
they would direct their frustration towards the device, in a sense 
"venting" through it. This unconventional adaptation intrigued 
us, prompting further investigation. The consistent explanation 
of why they used Google Home in this manner was striking: 
Google Home's consistently gentle and non-confrontational 
voice responses serve as a calming presence.

This way people use Google Home to feel better when they're 
upset shows how technology can benefit them. It is a modern 
way to handle feelings, and a technological coping mechanism.

Inspiration leads to innovation.
The rapid evolution and frequent breakthroughs in technol-

ogy bring about dynamic changes on a daily basis. The amount 
of new technological solutions that are being made available, 
is sometimes a challenge to keep up with. For healthcare pro-
fessionals, keeping up with the latest advancements can be an 
complicated task. For them it is often difficult to envision the po-
tential that technology can have for their clients. Therefore, we 
have created three dedicated spaces which showcase the very 
many technological solutions that can aid the advancement of 
self-sufficiency and quality of life. 

In our three specialized technology labs clients, healthcare 
professionals and other visitors can try and experience the pos-
sibilities of various technology products. The Speech Lab offers 
an opportunity to explore voice-controlled devices and room 
interactions. The Inspiration Lab replicates a domestic living 
environment seamlessly interwoven with technology, enabling 
individuals to acquaint themselves with a diverse range of inno-
vative products and technological solutions available. The Mak-
ers Lab serves as a space for crafting ad developing tailor-made 
solutions. Visitors can experience the value of having bespoke 
solutions made for a specific problem or personal challenges.

The technological solutions to enhance self-sufficiency can 
only be successful if a client-system is involved. A client-system 
often exists out of parents, caregivers, and other healthcare 
professionals such as an occupational therapist or a behavioral 
expert. The solutions, no matter how big or small, needs to im-
plemented and become part of a person’s life and routine. 	

By sharing success stories and best practices, we not only 
inspire healthcare professionals with practical insights but also 
create a sense of purpose and enthusiasm for including technol-
ogy into their care approaches.

The healthcare sector is changing. In the foreseeable future 
there will be less caregivers available for the amount of care 
needed. As professionals witness the noticeable impact that 
technology has on the well-being and self-esteem of their cli-
ents, they are more likely to embrace change, adapt new tech-

Rather than directing their frustration at caregivers, some 
began using Google Home as an outlet for their emotions

Amanda loves music. She has many CDs and can spend 
hours in her bedroom relaxing and listening to music. Un-
fortunately, her CD player has broken and repairing it is not 
possible. Additionally, CDs are no longer the standard for 
music consumption. Streaming music via apps like Spotify 
or Apple Music has become the norm. However, using a 
smartphone for streaming music is not feasible for Aman-
da. She faces challenges with reading and writing, making 
the use of a smartphone or a music streaming app too com-
plex. Collaborating with Amanda, we explored more acces-
sible options for streaming music. The Jooki Music Player 
emerged as the optimal choice. This player enables users to 
link songs or playlists from Spotify to RFID tokens. Thanks 
to the tactile tokens and user-friendly buttons that are eas-
ily clicked into the device, Amanda can now independently 
stream her favorite songs.

Practival example of consumer technology
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niques, and collectively contribute to the advancement of tech-
nologically driven healthcare for all.

The road to independence.
In a world where technology seamlessly is part of every facet 

of our lives, those facing complex needs find themselves dealing 
with many obstacles. The journey to overcome these obstacles 
has many sides, requiring innovation, a creative view on tech-
nology and determination to bridge the gap between limita-
tions and opportunities.

The journey to independence is ongoing, as technology con-
tinues to evolve and inspire. Although it may seem that finding 
solutions for the most complex personal challenges is impossi-
ble, especially for those with a low cognitive development and 
a visual impairment, it's essential to approach technology with a 
mindset of creativity and possibilities. Because when we do this, 
no challenge is too great and with the right tools and determi-
nation, no mountain is high enough!

Products mentioned in article:
•	 ClearReader Basic
•	 PennyTalks voice lableler
•	 Audio Motion Sensor
•	 Jooki Music Player

https://www.closingthegap.com/membership/
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UPCOMING WEBINARS
Adapt, Play, Connect 
By Teresa Glardina and Courtney Grimes 
Wednesday, October 25, 2023 
3:30 pm – 5:00 pm (Central Daylight Time) 

Teresa Glardina, is the Co-Director of HMS Connect and a special education teacher at HMS School for Children with Cerebral 
Palsy where she has been employed for over a decade. Her professional journey started with volunteer opportunities, then 
paraprofessional work, onto a classroom teacher, and now education administration. Teresa is a proponent of DIY assistive 
technology, playful exploration, and interpersonal play.

Courtney Grimes, has been a special education teacher at HMS School for Children with Cerebral Palsy for 17 years. Her early experiences as a camp counselor 
at Easter Seals inspired her to infuse play and playful exploration in all that she does. Courtney aims to create accessible play activities for all her students using 
assistive technology and creativity.

Includes 0.2 IACET CEUs 1.5 ACVREP CEs and/or Closing The Gap Issued Certificates of Contact Hours.

Students with Complex Needs are often unable to participate or access games/activities during school events. Students with Complex Needs are often placed to 
observe play. A few key purchases and an imagination can change the role from observer to participant!

This interactive workshop will both outline the importance of accessing assistive technology in play for all individuals and discuss techniques for how to put this 
into practice. Presenters will demonstrate the effectiveness of including assistive technology that can be utilized for play, along with specific examples. Examples 
will include students/clients with complex needs evidenced by physical/motor impairments, intellectual disabilities, and extraneous factors such as cortical visual 
impairment.

Presenters will identify key strategies used within a holistic setting to implement these strategies within school, home, and community settings. Discussion 
will include specific information related to training new team members, family members, etc. for populations outlined. The presenters will open the topic for 
participants to discuss their own experiences with various populations in AT-based intervention. will be shared with participants. 
 
Learning Outcomes – As a result of this activity, participants will be able to:

• Understand why it is important to self-reflect and make changes to be a better communication partner. 
• Learn about a variety of strategies to support communication growth in others such as, but not limited to modeling without expectation, providing active 
feedback, and creating an aided environment. 

• Apply these teaching strategies to, and have an opportunity to share their own ideas! 

Effective Teaching Strategies: Working with Complex Communicators 
By Lindsay Hendricks 
Thursday, November 16, 2023 
4:30 pm – 5:30 pm (Central Daylight Time) 

Lindsay Hendricks, M.S., Speech Language Pathology, SLP, AAC Specialist. Your Voice Matters Speech Therapy.

Includes 0.2 IACET CEUs and/or Closing The Gap Issued Certificates of Contact Hours.

This webinar will start by reviewing a few key terms and concepts such as core/fringe vocabulary, robust AAC systems, 
presuming competence, and functional communication. These ideas are essential in providing the most effective teaching strategies to those with complex 
communication needs, and will be integrated into the discussion as they apply.

Participants will learn to improve their communication partner skills and a variety of strategies that support the development of communication skills in others. 
Discussion will focus on communication partner skills and passive teaching techniques. These ideas will then be applied to day to day activities that can be used 
at home, in therapy, or at school!

Learning Outcomes – As a result of this activity, participants will be able to:

• Understand why it is important to self-reflect and make changes to be a better communication partner. 
• Learn about a variety of strategies to support communication growth in others such as, but not limited to modeling without expectation, providing active 
feedback, and creating an aided environment. 
• Apply these teaching strategies to, and have an opportunity to share their own ideas!

https://www.closingthegap.com/product/10-25-23-adapt-play-connect/
https://www.closingthegap.com/product/11-16-23-effective-teaching-strategies-working-with-complex-communicators/


41ST ANNUAL CONFERENCE
OCTOBER 11-13, 2023

Pre Conference Workshops: Tuesday, October 10, 2023
HILTON MINNEAPOLIS HOTEL

The Closing The Gap Conference is an annual assistive technology conference that presents an 
opportunity to deepen your assistive technology (AT) knowledge and strengthen your implemen-
tation strategies. The conference week is designed to dig deeper into critical areas that have the 
power, when implemented strategically, to transform your classroom, your school, your district, your 
practice. When you start thinking differently about how to reach ALL students, how to infuse tech-
nology into learning, how to leverage AT strategies in all areas – then we begin to transform these 
areas and ultimately increase achievement and independence. 

See why Closing The Gap has earned a reputation for 
exceptional learning and plan now to join us for Closing 

OCT. 11-13    MINNEAPOLIS, MN
Pre Conference Workshops: Oct. 10

https://www.closingthegap.com/conference/
https://www.closingthegap.com/conference/


PRE CONFERENCE WORKSHOPS
TUESDAY, OCTOBER 10, 2023

IN-DEPTH LEARNING  Pre conference 
workshops focus on assistive technology 
implementation and best practices. Each 
workshop is conducted by a nationally recog-
nized leader in the field, providing in-depth 
professional skills necessary to successfully 
implement assistive technology in the lives of 
persons with disabilities. Workshops range 
from introductory to advanced and cover 
many different topics.

3-DAY CONFERENCE
WEDNESDAY, THURSDAY AND 

FRIDAY
OCTOBER 11-13, 2023

COME, NETWORK, LEARN – Discover rich 
resources and tools that support students in 
accessing instruction and enhance learning 
opportunities. 

Attend sessions filled with practical and 
applicable strategies and best practices. Visit 
the exhibitors, meet with representatives, 
learn first-hand about the latest technologies 
making a difference today. 

OCT. 11-13    MINNEAPOLIS, MN
Pre Conference Workshops: Oct. 10

https://www.closingthegap.com/conference/registration/
https://www.closingthegap.com/conference/registration/
https://www.closingthegap.com/conference/
https://www.closingthegap.com/conference/
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instruction, literacy & inclusion

MINNAH MATINE RIIS, 
Head of Marketing, ActiveFloor

The Future of Education 
and Interactive Learning:
A Case Study at Eastern Suffolk BOCES

SALLY BLANK, 
Channel Manager – The Americas, 
ActiveFloor

TARA ROGERS, 
Public Relations Specialist at Eastern 
Suffolk BOCES, New York State's largest 
educational cooperative, which services 
51 component school districts in Suffolk 
County.

COLLEEN KENNEDY-DIETRICH, 
Special Education Teacher, Eastern 
Suffolk BOCES – Brookhaven Learning 
Center

INTRODUCTION:
Join the future of education! EdTech is constantly transforming to enhance educational environments and meet the needs of stu-

dent and teacher. By implementing EdTech into educational environments, educators will engage students in new and motivating 
ways and eliminate barriers and encourage inclusivity. The EdTech evolution will enhance innovation, teaching methods, assistive 
technology, and interactive learning. This case study highlights interactive learning in special needs education and empower all in 
actively shaping the future of education.
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THE RISE OF INTERACTIVE LEARNING.
Interactive learning has proven to promote student engage-

ment and active participation through creativity, movement, 
teamwork, collaboration, and communication. With interactive 
learning, educators can choose to leverage various technological 
tools and platforms to create immersive experiences that provide 
children with equal access to auditory, visual, and kinesthetic 
learning. Most educators of children with Special needs under-
stand that one-size-fits-all instructional approaches are impracti-
cal and ineffective in their unique learning environments. So now 
we see that, more and more educators have followed the EdTech 
evolution and are experiencing how learning can transform from 
a passive process into an exciting interactive adventure by imple-
menting gamification, virtual reality, simulations, collaborative 
online platforms, and more in the different educational environ-
ments. 

In conclusion, the integration of EdTech goes beyond enhanc-
ing interactive learning – it represents a revolutionary approach 
to education that acknowledges and embraces the diverse learn-
ing needs of all students. By leveraging technology in education-
al settings, educators can create personalized, engaging, and in-
clusive learning experiences that empower students to become 
active participants in their own education journey. As the EdTech 
evolution continues, it promises to reshape education and un-
lock the full potential of every student, ensuring a brighter and 
more equitable future for all.

COMBINE THE BODY AND THE MIND.
When children engage in traditional free play at school, they 

experience many benefits. During playtime, they use their senses 
and interact with the environment, which helps them develop in 
different areas. One way to approach how implementing EdTech 
can have a positively impact children's development is from the 
perspective of Embodied Learning (EL). EL combines the body 
and mind in the learning process and has been proven to en-
hance children's development in three areas: 

•	 the physical development, 
•	 the cognitive development,
•	 and the social development.

Focusing on EL in the learning process has a positive effect on 
the overall educational performance. Not only does it improve 
the memory and the transfer of learning to other areas, but it 
also fosters a positive attitude towards learning. Physical actions 
during embodied learning also enhance immersion and the un-
derstanding of the content being learned. 

Many interactive playgrounds in the EL approach have been 
designed to develop at least one of the three development ar-
eas of EL, but ActiveFloor is designed to effectively address all 
three! ActiveFloor significantly improves children's overall devel-
opment, with a particular emphasis on the cognitive and social 
areas. Advanced interactive playgrounds play an increasingly im-
portant role in enhancing education environments in the future. 

Therefore, the use of technologically-based EL tools like the Ac-
tiveFloor has the potential to greatly improve child development.

JOIN THE FUTURE OF EDUCATION WITH THE 
ACTIVEFLOOR FAMILY LIKE EASTERN SUFFOLK 
BOCES.

ActiveFloor is a family-owned EdTech company headquar-
tered in Copenhagen, Denmark, that was founded in 2015 with 
the belief that learning should be fun and with an ongoing mis-
sion to provide children of all ages with the possibility to learn 
and develop both intellectually, physically, and socially in a way 
that is most natural for them – by using their entire body. The 
award-winning interactive learning solutions created by Active-
Floor have already been embraced all over the world by schools, 
daycare programs, museums, children's hospitals and more. 

Eastern Suffolk BOCES, an inclusive educational cooperative 
of 51 Long Island, New York school districts, has chosen Active-
Floor for their instructional programs. Brookhaven Learning Cen-
ter’s addition of an ActiveFloor for their students has proven to 
be a huge success. The interactive technology has connected 
learning with the entire body, with fun and play for all the stu-
dents, both in lessons and social activities. BLC Principal, Nicole 
Drinkwater, and her team discovered ActiveFloor and advocated 
to acquire it for the students. ESBOCES Special Education Depart-
ment subsequently added ActiveFloor (Model: PRO2) interactive 
learning solutions to their other departments at Westhampton 
Beach Learning Center, Samoset Middle School, Sayville Elemen-
tary School, Premm Learning Center, and Tecumseh Elementary 
School.

“The mission and goal of ActiveFloor is aligned with 
everything that we believe in and do at Eastern Suffolk 
BOCES, as ActiveFloor believe that utilizing the entire body 
represents the most natural way for students to learn” - Gina 
Reilly, ESBOCES Director of Special Education.

https://www.closingthegap.com
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UNLOCKING THE POTENTIAL OF ASSISTIVE 
TECHNOLOGY.

Assistive technology encompasses a wide range of tools, 
software and devices designed to enhance the educational ex-
perience and level the playing field for all learners. From screen 
readers and speech recognition software to adaptive learning 
platforms and specialized hardware, assistive technology em-
powers students with disabilities or learning differences by ad-
dressing their unique needs, enabling them to access education-
al content, participate in classroom activities, and demonstrate 
their knowledge effectively. By removing barriers and providing 
personalized support, assistive technology reinforces inclusivity 
in educational environments. 

ActiveFloor is an interactive universe that provides sensory 
integration and learning games for students of all ages and abil-
ities. Students navigate various activities and education games 
by using their feet and in some cases their wheelchairs. Incorpo-
rating movement and play into learning helps memory, collabo-
ration, focus, motor development and social skills while creating 
an exciting educational environment. 

An ActiveFloor solutions does in practice consists of a ceiling 
mounted box, containing a projector and a tracking camera, that 
projects the games and content on a white vinyl floor (or wall), 
with the tracking camera allowing the games being assisted and 
played by the feet, hands, balls, robots, or wheelchairs. 

Assembly an online platform (MyFloor) is connected to each 
floor. In MyFloor you will find a game library of more than 10,000 
different games. The games, with content for math, language 
arts, science and more provide teachers with opportunities to 
integrate movement and fun into all subjects and lessons. Also, 
every teacher has the option to create unique learning games to 

add to the library and the floor, that allows each teacher to create 
unique content in the level and ability for all students. 

Regardless of age or abilities, ActiveFloor offers content and 
games for everyone. Even students with multiple disabilities can 
sit and play in the leaves, watch the fish swim around the floor 
and splash along with them, or watch bubbles move around the 
floor. 

BEST PRACTICE OF CUSTOMIZING ADAPTIVE PLAY.
The combination of interactive learning and assistive tech-

nology can be very powerful! By creating interactive learning 
environments that are adaptive to the abilities of the user, the 
learning experience will become very inclusive and dynamic. For 
example, in ActiveFloor interactive educational games can be de-
signed with built-in accessibility features, allowing students with 
visual or hearing impairments to participate in learning activities 
alongside their peers. 

Each class at Brookhaven Learning Center has scheduled 
times throughout the week to use the ActiveFloor and extra 
times are available for all students because of all the floor offers 

“What we love most about ActiveFloor, is the ability to 
customize the games to meet all the needs of our students. 
Differentiation is key for our population of students.” – 
Colleen Kennedy-Dietrich, Special Education Teacher, 
Eastern Suffolk BOCES, Brookhaven Learning Center
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academically and socially. Students are given time to dance and 
play sports like soccer and air hockey with each other, which have 
created and even more inclusive environment. 

At BLC, students get to utilize the ActiveFloor for a minimum of 
30 minutes a week. Each teacher receives a half hour time slot and 
can use their time as they see fit. Each teacher has a customized 
playlist where they can easily access games that they have creat-
ed or found in the general library. Additionally, all the teachers 
have access to specially customized educational playlists. These 
playlists include games and activities that pertain to specific sea-
sons, holidays and/or events. Teachers can also access games that 
reinforce building-wide curriculum. After teaching a lesson in the 
classroom, the students can complete a follow up activity on the 
floor that reinforces the content learned in a fun and engaging 
manner! 

CREATE AN INTERACTIVE LEARNING ENVIRONMENT 
WITH A FLOOR, WALL OR EVEN A TABLE. 

With ActiveFloor, there are multiple possibilities to create a 
dynamic and inclusive interactive learning environment. The sys-
tem offers a wide range of models that can be mounted in the 
ceiling or the mobile versions, to move around where needed. 
Individually they are capable of projecting onto the floor, wall, or 
even at a table. This versatility provides users of all abilities with 
the opportunity to engage and play. The interactive technology 
fosters active participation, encourages creativity, and caters to 
diverse learning styles. Whether mounted on a wall, placed on a 
table, or projected onto the floor, ActiveFloor empowers students 
to interact and learn in a fun and accessible way.

LET’S ENTER THE FUTURE OF EDUCATION TOGETHER 
WITH ACTIVEFLOOR.

Learning through play and movement is an effective and mo-
tivating approach to reach students in all stages of their educa-
tional development. From early childhood cognitive and motor 
skills to one-on-one and small group sessions with occupational 
therapists or speech therapists, there are countless combinations 
of customizable play-based learning activities available in the Ac-
tiveFloor platform. 

“”This spring we added a Spring matching game, a Spring 
Social spinner, as well as a Sock Sorting game to honor World 
Down Syndrome Day. Our memory matching games can be 
modified to different levels based on the array of pictures 
included or the type of matching (picture to picture, word to 
picture, array of 8 or an array of 16). In addition to academics, 
our students love using the ActiveFloor as a means of sensory 
integration. Our floor has a specific playlist dedicated just to 
sensory integration.”  Tara Rogers, Public Relations Specialist 
/ Communications & Research, Eastern Suffolk BOCES 

The MobileMax ActiveFloor models, can be positioned at a 
tabletop height for those who need to be seated and can 
participate in game-based play using their hands or other 
pointers. 

“Our students love to get up and move!! Soccer may be a fan 
favorite in our building. Whether the students are dancing 
to songs on the TV Tube, scoring goals in soccer, or playing 
Air hockey- they student love being active and social with 
their peers.”  – Colleen Kennedy-Dietrich, Special Education 
Teacher, Eastern Suffolk BOCES – Brookhaven Learning 
Center
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At Eastern Suffolk BOCES, they are fully immersed in shaping 
the future of education. Witness their narrative of usage in an 
insightful Q&A session with Colleen Kennedy-Dietrich, Special 
Education Teacher and Tara Rogers, Public Relations Specialist / 
Communications & Research from Eastern Suffolk BOCES. 

Q) What was the motivating factor for your school to focus on 
new ways of learning?

A) Eastern Suffolk BOCES is an inclusive educational coop-
erative that works with over 51 Long Island Districts. ESBCOES 
provides direct instruction, behavior management and various 
support for students with multiple disabilities. Nicole Drinkwater, 
Principal at Brookhaven Learning Center (BLC), was interested in 
providing her students with a new and innovative way of learn-
ing-- the ActiveFloor was the perfect fit!

Q) Why did you choose to implement ActiveFloor?
A) After researching different interactive learning devices, the 

ActiveFloor seemed like the best fit for our program. It allows 
all students, both ambulatory students and student in wheel-
chairs, to access the floor and participate in interactive learning. 
It included academic material, sensory integration, as well games 
that promote social interaction. At Brookhaven Learning Center, 
we are a developmental program and focus on life skills in addi-
tion to academic curriculum. The floor allows us to create games 
that pertain to both areas.

Q) How many units have you purchased?
A) Brookhaven Learning Center started with one unit in our 

main building, and gained a second unit a year later. After see-
ing the floor in use, Eastern Suffolk BOCES decided to add several 
more units to other buildings within the organization.

Q) Where are they located? (classroom, media center, activity 
room, etc)

A) Our main unit at BLC is located in a section of our cafeteria 
that is now designated to our ActiveFloor. The unit in our second 
building is located in a communal classroom.

Q) How often are you using ActiveFloor?
A) At Brookhaven Learning Center, we use the ActiveFloor 

throughout the entire school day. Each classroom teacher re-
ceives a 30-minute time slot, once a week. Our speech teachers 
are able to sign up for the remaining 30-minute time slots and 
provide group speech sessions on the floor.

Q) How many students are using ActiveFloor at one time? Do 
you work in small groups or one-on-one with a student?

A) For the most part, the floor is used as a group activity; class-
es bring anywhere from 5-12 students down to use the floor. 
During speech sessions, a therapist may bring 1-4 students. The 
floor is occasionally used for individual sessions as a reward/earn-
ing incentive for specific students.

Q What kind of improvements have you noticed among your 
students since using ActiveFloor?

A) The floor has helped students with turn-taking skills; our 
students need to wait patiently while other peers are using the 

floor. The floor has also promoted socialization. Our students love 
pairing up with other peers to play games in a team format. The 
students will cheer on one another and be involved in the game 
as a spectator. Additionally, the floor is used to reinforce content 
material learning in class. Classroom teachers are able to imple-
ment follow up lessons on the floor and provide their students 
with a fun and interactive way of learning.

Q) Do you have specific examples of areas of improvement?
A) Many of my colleagues have stated that the ActiveFloor has 

been instrumental in teaching turn taking. Kerrie Clark, a fellow 
special education teacher states, “Overall the ActiveFloor has 
helped my class with turn taking and waiting patiently as each 
student takes a turn. The ActiveFloor has also been instrumental 
in teaching my students to be part of a team. The students cheer 
each other on and are learning how to work together in small 
groups, as team.”

Q) Now that you have created games in MyFloor, do you have 
any new game template suggestions?

A) Folders within folders was a big request among our teach-
ers. I am happy to see that ActiveFloor has now added this fea-
ture to the floor.

Additionally, being a teacher at a school that focuses on life 
skills, I would love to see a sequencing game; a game in which 
creators can make all different type of sequencing activities. The 
students would select pictures in order of occurrence, text could 
be added too for higher level learners who are able to read. The 
games can be general life skills (brushing teeth, making recipes, 
etc.), academic (sequencing the life cycle or a butterfly or chick-
en), or teachers can make sequence strips that are specific to 
their students (ex: reinforcing the daily schedule of a student, or 
reinforcing school day events for students)
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Assistive Technology
to Support Emotional Regulation

?

Assistive technology is a key to helping individuals with dis-
abilities access information, tasks, or the world around them.  As-
sistive technology is often considered early as an option for indi-
viduals with physical disabilities.  However, assistive technology 
can also be a necessary support for people who struggle with 
regulating their emotions.  During a student’s school years, emo-
tional regulation plays a huge role in how they interact with and 
form relationships with peers and teachers.  It also impacts aca-
demic performance, as dysregulation can cause disengagement 
or removal from the classroom environment.  Assistive technolo-
gy is one way to help support students who struggle with emo-
tional regulation so they can form solid relationships and build 
academic success.

EMOTIONAL REGULATION
Emotional regulation is a term used to describe the way a 

person manages an emotional experience. When an individual 
lives through any sort of emotional experience, whether positive 
or negative, their body reacts in response.  This natural reaction 
occurs within the body to keep the individual experiencing the 

emotion safe.  Emotions help people understand their feelings, 
guide decision-making, and influence behavior.  For example, if 
a person is surprised, their body might react by increasing the 
processes that allow the individual to run – the “fight or flight” 
response. 

When a child is young, their body frequently responds to emo-
tional experiences with memorable reactions such as tears, tan-
trums, or excess excitement.  As a child grows and matures, their 
body and mind learn that specific emotional experiences do not 
warrant such a large reaction.  For example, a broken toy may 
cause a three-year-old child to melt into tears and sobs, whereas 
an eight-year-old child may merely look sad and ask for help. 

This natural progression of learning how to manage and reg-
ulate emotions to better match the experience is an important 
learned skill.  When children are young and learning this skill, 
they may look towards adults to help them regulate their emo-
tions.  This can be through an adult offering calming suggestions 
or activities, such as giving a hug, taking a walk, or coloring.  As a 
child grows and matures, they begin to be able to regulate their 
emotions and responses to emotional events independently.  

CASSIE FROST, iM.S.Ed, ATP has been in the special education field for eighteen years as a special educa-
tion teacher, Assistive Technology Professional, and consultant. She has specialized in utilizing technology with 
students who struggle with emotional and behavioral disabilities, autism, and behaviors resulting from intellectual 
or learning disabilities. Cassie serves on the WI Assistive Technology Advisory Council, is a RESNA-certified 
Assistive Technology Professional, and is an ISTE-certified educator.  She enjoys working with others to find 
creative solutions and ways for all students to succeed. She presents at the regional and national levels about 
technologies that enable student access and engagement.

Summary: 
During a student’s school years, emotional regulation plays a huge role in how they interact with and form relationships with 

peers and teachers.  It also impacts academic performance, as dysregulation can cause disengagement or removal from the 
classroom environment.  Assistive technology is one way to help support students who struggle with emotional regulation so 
they can form solid relationships and build academic success. Low and high-tech solutions are readily available to help students 
regulate their emotions to better engage with their peers and educational experience.

instruction, literacy & inclusion
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This self-regulation skill must be learned and practiced in a safe 
environment. School can be challenging for children who come 
to school with difficulty self-regulating their emotions, with sig-
nificant emotional reactions causing struggles with friendships 
and classroom activities.  This can quickly snowball into disrup-
tive behaviors and a continued lack of self-regulation skills, as the 
school environment may not feel like a safe space to practice and 
hone the ability to self-regulate. 

One of the areas that can affect emotional regulation in school 
is a student’s difficulty with executive functioning skills.  Executive 
functioning is how an individual gets themselves together to do 
the things they need to do.  This includes skills developing skills 
such as organization, time management, attention, and memo-
ry.  When students feel overwhelmed, disorganized, struggling to 
focus, or “running late,” it becomes harder for them to regulate 
their emotional reaction to school situations.  Struggles in these 
areas often result in frustration from peers and teachers, academ-
ic struggles, and decreased time to self-regulate. This can lead to 
more emotional interactions and situations that naturally cause 
increased emotional reactions, such as confrontations, negative 
responses from friends, and feelings of being overwhelmed. 

When a student is dysregulated, their emotions make it hard 
to recognize their environment is safe.  They are constantly alert 
for a threat or something that will cause a heightened emotion-
al response.  This can increase anxiety, depression, or avoidance, 
and make students feel uncomfortable in their surroundings.

Dysregulated emotions make it hard for students to respond 
appropriately to environmental and social cues.  Small difficulties 
may feel huge, and students may act according to how they feel 
instead of the reality of the situation.  To the people around the 
student, these reactions do not appropriately match the situation 
and will often appear as disruptive behaviors.  

ASSISTIVE TECHNOLOGY AND EMOTIONAL 
REGULATION

Assistive technology includes tools and supports that help an 
individual with a disability access their environment.  If an item 
or tool is necessary for a student to maintain emotional regula-
tion, it may be considered assistive technology.  Tools supporting 
emotional regulation are often readily available in a school set-
ting. However, assistive technology or access to the tools may be 
denied due to the perceived lack of need.

It is important to recognize that tools for emotional regulation 
exist within the school setting and the environments each of us 
experience daily.  Adults use tools to help self-regulate emotions 
every day.  These tools are so ingrained into daily routines that 
they are accepted as standard practice and may be overlooked as 
being assistive technology tools.  

Tools for supporting executive functioning, such as lists, tim-
ers, and fidgets, are often used to help individuals feel more com-
fortable with the tasks they need to complete. They are used by 
adults both in home environments and within the workplace.  

Techniques such as doodling on paper while on the phone, pac-
ing, and listening to music are often used to help remain regulat-
ed while waiting or when nervous.  Recognizing the importance 
of self-regulation tools and how they are already being used out-
side of the school setting can help educators identify tools that 
may be appropriate for their classrooms and which may be nec-
essary for students to manage their emotions better.

Assistive technology can help students who do not yet have 
the skills to independently self-regulate their emotions, find ways 
to identify them, process a level that is appropriate for the situa-
tion, and regain an expected level of emotional regulation.  This 
can improve student success in the classroom and with interper-
sonal relationships.

LOW TECH VS. HIGH TECH TOOLS
When considering assistive technology for emotional regula-

tions, it is important to consider that there are multiple types of 
tools that may best meet each student’s needs.  One important 
consideration is determining if the student would benefit from 
a low-tech or high-tech tool.  Historically, low-tech solutions 
were readily available for students who needed a tool to regulate 
their emotions.  For example, doodling on paper was a common 
technique for students feeling anxious or impatient during class.  
However, with the increased use of technology in the classroom, 
in some situations, paper or a pencil to doodle with may not be 
readily available to a student.  Consequently, when we are con-
sidering what tools may work best for a student who is struggling 
with emotional regulation, we need to look at both high and low-
tech solutions, becuase the low-tech solutions that may naturally 
have been used by students in the past, may not be readily avail-
able in today’s classroom.

Conversely, while we may have considered many high-tech 
solutions unattainable in the past due to cost constraints, tools 
such as apps and extensions are now readily available to students 
who spend a good portion of their day already interacting with 
computers, Chromebooks, or tablets.  It is important to note that 
in some instances, high-tech solutions may be overwhelming 
and, in some cases, overstimulating for a student who is already 
struggling with managing emotions.  However, high-tech solu-
tions may be the best option for students who enjoy technology 
and have access to it throughout their day.  

When looking for assistive technology to help students regu-
late their emotions, looking for features that match each student 
and their needs will provide you with both high and low-tech 
tools most appropriate for each student.  Consider the features of 
each tool, including the built-in features of high-tech tools such 
as timers, durability, sensory input, and volume. Being aware of 
the tools that students are already using and the features of both 
low and high-tech solutions will help you find the best options 
for helping students regulate their emotions.  
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LOW-TECH TOOLS FOR EMOTIONAL REGULATION,
Low-tech tools for emotional regulation are often readily avail-

able and cost-effective when looking for solutions for students.  
Some examples of low-tech assistive technology for emotional 
regulation include journals, visuals, communication boards, and 
fidgets. 

Journals
Writing is one-way students can safely reflect on their feelings 

and emotions.  Providing an opportunity for students to write 
and the tools necessary can help students learn a way to cope 
with emotions that feel too big to share in any other way.  This is 
a safe way for students to get out their feelings, reflect on the sit-
uation that caused the emotions, and problem-solving methods 
for handling them.  

Journals can be as simple as a notebook or can be a structured 
format, such as a journal designed for processing emotions. 

Examples of Journals:
•	 The Hero’s Journal

o  	91-day planner/journal combination that 
prompts the writer through their day's adven-
tures.

•	 Big Life Journal
o  	This journal is created for children to help them 

learn about emotional skills through stories and 
guided writing prompts. 

Visuals
When students feel overwhelmed by emotions, it can be diffi-

cult to recognize auditory input or remember the methods they 
have learned to self-regulate.  Additionally, students who strug-
gle with executive functioning and overwhelm due to these 
struggles can often become dysregulated when they forget what 
they need to be doing.  Providing visuals for a student is one way 
to help them stay organized, remind them of what the expecta-
tion is, and help them stay focused on the steps to regulate their 
emotions.

Examples of Visuals:
•	 Visual Schedules

o  	Providing a schedule to a student can allow them 
to anticipate what is coming next and help them 
stay focused when they are beginning to struggle 
with emotions.

•	 Time Management Tools
o  	Time tools such as clocks and timers can help stu-

dents understand how long they are expected to 
stay in an environment or work on a task causing 
them to feel emotionally escalated.  Additionally, 
the clock can help students plan for regular breaks 
to check in on their emotions. 

•	 First/Then
o  	A First/Then visual shows a student what needs to 

be done first and what comes after.  This can be 
helpful for a student who has to do something 
that causes them frustration by helping them see 
that something that they enjoy is coming next.

•	 Lists of Options
o  	Providing a list of options or regulation techniques 

for a student to choose from can help them rec-
ognize that there are different ways that they can 
handle their emotions and remind them of tools 
and techniques that are available to them.

•	 Reaction Charts
o  	A chart that shows common frustrations or emo-

tional triggers and ways that a student can re-
spond in an emotionally regulated manner can be 
helpful for a student who struggles with disruptive 
behaviors when emotionally dysregulated.  Stu-
dents can also help create these charts, making it a 
learning moment. 

Communication
Students struggling with emotional regulation may also 

struggle with finding the words they want to use.  Using a com-
munication board can allow students to share their feelings or 
their message without adding the frustration of trying to think of 
the words they want to use.

Fidgets
When a student feels anxious or has difficulty managing emo-

tions, movement can be a way to manage these feelings.  While, 
sometimes, gross motor movements such as running, jumping, 
or stomping may help a student regulate, often, in the classroom, 
this is not a possibility.  Fidgets can allow a student an outlet for 
movement without significant disruption to the classroom envi-
ronment.

Examples of Fidgets
•	 Store Purchased

o  	Fidgets are readily available online and in stores.  
Students often have their own fidgets, such as 
popping fidgets, spinners, or stress balls. 

•	 Pencil Grips
o  	Pencil grips come in a variety of textures, which 

can provide students with a sensory surface to rub 
when they are working to manage their emotions.

•	 Paperclips
o  	Linking and unlinking chains of paperclips can be 

a simple fidget with materials available in almost 
every classroom.
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•	 Pony beads and Keyrings
o  	Threading three pony beads onto a 1” or larger 

keyring creates a fidget that students can quiet-
ly keep in their hand or pocket.  The beads slide 
smoothly around the ring and are inexpensive to 
make. 

HIGH-TECH TOOLS FOR EMOTIONAL REGULATION
High-tech tools have become more readily available for stu-

dents as they spend more time on devices throughout the day.  
Teaching students how to use built-in features of devices to help 
regulate their emotions can be beneficial both in and out of the 
classroom.  As students transition and spend more time outside 
the classroom, knowing how to use tools available on the tech-
nology they use daily can provide life-long support for emotional 
regulation. Examples of high-tech assistive technology for emo-
tional regulation include extensions, websites, and apps.

Extensions
Extensions are additions to standard internet browsers, in-

cluding Chrome and Edge.  Each extension adds functionality 
within the browser.  While many extensions are free, it is crucial 
to ensure they are approved for student use when adding them 
to a district-managed device. 

Examples of Extensions
•	 Momentum

o  	Momentum is an extension added to your browser 
to change the screen that shows each time a new 
tab is opened.  Once Momentum is added, the 
Momentum screen appears every time a new tab 
is opened.  The Momentum screen shows a back-
ground of a natural scene along with a message 
saying “Good Morning/Afternoon” and has a place 
for the student to enter their name.  The rest of the 
screen is customizable with places to enter a to-
do list, a day's goal, bookmarks, and a daily quote.  
These features can help a student maintain emo-
tional regulation when working online by provid-
ing a calm environment each time a new tab is 
opened, instead of opening a search browser or 
other page that may be distracting or overwhelm-
ing. 

•	 Move It
o  	Movement is one way to help students regulate 

their emotions.  Move It is an extension that reg-
ularly prompts students to participate in gross 
motor movement regularly.  Once the extension is 
added, a time increment of 5-55 minutes is select-
ed.  The extension then tracks time and prompts 
the student to complete a gross motor activity, 
such as five jumping jacks or toe-touches at the 

chosen interval.  Once the task is complete, the 
student can close the screen, and the timer will re-
set automatically. 

•	 Noisli
o  	Noisli is an extension that provides background 

noises, such as rain, wind, and coffee shop.  For stu-
dents who struggle with classroom noises or are 
having difficulty regulating their emotions, sooth-
ing sounds such as rain can help them refocus and 
regulate their emotions.  Noisli can also set a timer 
for the noises or mix sounds to create a mix that 
each student prefers. 

Websites
Websites are easily accessible regardless of the device being 

used by the student or classroom.  Some websites supporting 
emotional regulation can work well when projected for the en-
tire classroom.  Examples of emotional regulation support that 
websites can offer include support for noise levels and providing 
visuals for students. 

Examples of Websites
•	 Bouncy Balls (https://bouncyballs.org/) 

o  	Bouncy Balls is a free website that provides a vol-
ume monitor for the classroom or environment.  
Once the option to “start bouncing” is selected, 
balls drop onto the screen.  As the microphone 
picks up noise, the balls bounce higher/more 
aggressively as the noise level increases.  When 
students are dysregulated, they often do not rec-
ognize how loud their voice is. This tool can help 
students who are dysregulated recognize the level 
of volume of their reaction.  

•	 Classroom Screen (https://classroomscreen.com/)
o  	Classroom Screen is a free website that allows 

the teacher to provide visual supports easily on 
a projected screen.  The paid version offers saved 
screens for teachers who want to keep the visuals 
over multiple uses.  When this website is opened, 
it shows a natural landscape image and options 
toolbar.  When an option is selected, it is added 
to the screen.  Options supporting students with 
emotional regulation include timers, lists, volume 
meters, clocks, calendars, and a place to write di-
rections or reminders.
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Apps
Apps are programs that can be added to tablets for students 

to use.  There are a variety of apps within different platforms, in-
cluding Android and iOS.  Some examples of apps that can help 
students manage their emotions include visual schedule apps, 
breathing apps, and chat apps. 

•	 Choiceworks (iOS- $19.99)
o  	Choiceworks is an app that provides visual sched-

ules, complete with customizable pictures of each 
task.  Additionally, the app includes the option to 
add a timer to tasks and visuals for how to handle 
emotions.  This can help students who need a vi-
sual schedule with more options than a low-tech 
one.

•	 Pause: Daily Mindfulness (iOS- Free)
o  	Pause helps students calm themselves and regu-

late their emotions through slow movements.  This 
app provides a dot on the screen that moves slow-
ly while prompting the user to keep their finger 
on it.  As the user stays on the dot, it grows larg-
er.  If the movement is too fast and the user loses 
the dot, the dot shrinks in size.  This calming slow 
movement can help students regain or maintain 
their emotional regulation when they start to feel 
escalated.

•	 Breathing Zone (iOS- Free)
o  	Breathing Zone is a guided breathing app that 

prompts students to breathe in and out along with 
the expansion of the image on the screen.  Deep 
and controlled breathing is a way that many stu-
dents become aware of their breathing and esca-
lated emotional state and learn to control it.  

•	 Mindful Powers (iOS- Free/Paid)
o  	Mindful Powers is a game-style meditation app.  It 

provides instruction on deep breathing and other 
self-regulation techniques while encouraging us-
ers to take care of their pet Flibbertigibbet.  Before 
each lesson, the student must smooth the Flibber-
tigibbet by slowly petting it with their finger.  If the 
student is too rough or fast, the Flibbertigibbet 
becomes upset.  

•	 Emergency Chat (Android/iOS- Free)
o  	Emergency chat is an app created to help individ-

uals communicate when they struggle with verbal 
communication.  When the app is opened, a cus-
tomizable message shows on the screen, explain-
ing that the app user cannot communicate verbal-
ly at the time but would like to communicate via 
text.  The app provides a simple text-messaging in-
terface where both parties can write to each other 
on a single device.  For students who struggle with 

managing emotions, being able to use non-verbal 
communication can be one way to process emo-
tions and self-regulate. 

CHOOSING A TOOL
Choosing the tool that may work best for a student when 

working on self-regulation may be a multi-step process.  Once 
the need is identified, finding tools that provide the needed fea-
tures and will work in the student’s environment when needing 
support becomes the next priority.  While many tools have fun 
features that many students enjoy, it is essential to look at what 
specific features help the student regulate their emotions and 
which tools have these features.  

Consider the environment that the student will be using the 
tool in and which tools will work well within that environment.   
For example, if a student is using a Chromebook most of the day 
at school, choosing an iOS app wouldn’t make the most sense. 

Helping students regulate their emotions using assistive tech-
nology will help them better interact with their classroom envi-
ronment, peers, and teachers.  This can help students feel a part 
of their school community and continue to feel safe practicing 
the self-regulation skills they are learning.  Supporting executive 
functioning, providing assistive technology, and giving students 
time and space to regulate their emotions will help students 
improve their self-regulation skills and decrease behaviors that 
cause disruptions to the classroom and damage the student’s 
school experience. 
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Using brain computing to maintain access to 
language with individuals affected by 

Amyotrophic Lateral Sclerosis (ALS)

Amyotrophic Lateral Sclerosis (ALS) is a progressive and de-
generative disease that affects the nerve cells responsible for 
controlling voluntary muscle movement. As ALS progresses 
the motor neurons in the brain and spinal cord begin to de-
generate, which ultimately leads to the loss of muscle control 
and function. This neural degeneration can result in difficulties 
with speaking, swallowing, and breathing. Cognixion has tak-
en on the challenge to provide language and environmental 
access for late-Stage ALS patients utilizing EEG to control their 
speech-generating device.

FIRST AND FOREMOST, “WHAT IS ALS?”
Amyotrophic Lateral Sclerosis (ALS), also known as Lou Geh-

rig's disease, is a progressive and degenerative disease that af-
fects the nerve cells responsible for controlling voluntary mus-

cle movement. As the disease progresses with the individual, 
the motor neurons in the brain and spinal cord begin to degen-
erate, which ultimately leads to the loss of muscle control and 
function. This neural degeneration can result in difficulties with 
speaking, swallowing, and breathing, and loss of mobility and 
strength in the limbs. 

ALS tends to affect adults between ages 40-75 but can strike 
at any age with an average age of 55 based upon data from the 
ALS Association. As many as 600,000 diagnoses of ALS per year 
worldwide (~30,000 in the US). ALS is a fatal diagnosis with an 
average life expectancy of 3-5 years after diagnosis. Currently, 
there is no cure for ALS. Although ALS is devastating to the func-
tion of nerves and muscles it does not affect the five senses. In 
most cases, cognitive functions-solving, and decision-making 
remain intact.

JOHN STANDAL, MS/CCC-SLP, ATP, Vice President of Clinical Affairs, Cognixion. John has been working 
directly with people with communication and learning impairments since 1993. John has worked with Words+, 
Viking Software, Tobii, n2y and Specially Designed Education Services in the past.

?instruction, literacy & inclusion

ANDREAS FORSLAND, CEO, Cognixion. Andreas has extensive experience as a former product, customer 
experience, and brand leader for Phillips, Citrix, IBM, and Progressive Insurance.  Andreas started Cognixion 
when his mother was in the ICU and was unable to communicate effectively with current technology.

Summary: 
Overall, the combination of non-invasive Brain-Computer Interface (BCI) technology and the occipital lobe's ability to pro-

cess visual information can provide a powerful means of communication for patients with severe motor disabilities, such as ALS. 
BCI has the potential to revolutionize the way we support these patients, allowing them to maximize their interaction with the 
world around them even as the disease progresses and other accessibility tools, such as eye tracking, fail. Although BCI tech-
nology can be particularly beneficial for patients in the later stages of ALS, it has applications in many speech-generating areas 
of interest which Cognixion is aggressively exploring. Cognixion is excited to become the first SGD manufacturer to produce an 
FDA-approved BCI device for patients with neuromotor impairments.
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ALS affects slightly more men than women, with a male-to-
female ratio of about 1.5:1. The average life expectancy for peo-
ple with ALS is two to five years from the time of diagnosis. How-
ever, about 10% of people with ALS live for 10 years or more, 
and some people with the disease can live for several decades. 
The incidence of ALS is highest in the United States and Europe, 
and it is rare in other parts of the world. The reason for this geo-
graphic variation is not fully understood.

There is no known cause of ALS, but research has identified 
several potential risk factors, including genetics, environmental 
factors, and lifestyle factors such as smoking and physical activ-
ity.

STAGES OF ALS
How does ALS present itself to individuals or Person’s with 

ALS (pALS). While the end point is the same for all people with 
ALS, the disease progression varies among all those diagnosed. 
The muscles affected first are different from person to person. 
Some individuals progress quickly through the disease process 
while others may plateau at times, or even revert for brief peri-
ods before resuming the ultimate decline.

Because there is no single test that can definitely diagnose 
ALS, a healthcare provider will conduct a physical exam and 
review your full medical history. A neurologic examination will 
test the patient's reflexes, muscle strength, and other responses 
and will be held at regular intervals to assess whether symptoms 
such as muscle weakness, muscle wasting, and spasticity are 
progressively getting worse.

Here are current tests physicians might perform to help di-
agnose and or rule out ALS from the National Institue of Health 
(NIH ALS Diagnosis). These usually involve muscle and imaging 
tests to rule out other diseases and confirm the diagnosis of ALS:

•	 Electromyography (EMG) is a recording technique that de-
tects electrical activity of muscle fibers and can help diag-
nose ALS.

•	 A nerve conduction study (NCS) measures the electrical ac-
tivity of your nerves and muscles by assessing the nerve's 
ability to send a signal along the nerve or to the muscle.

•	 Magnetic resonance imaging (MRI) is a noninvasive proce-
dure that uses a magnetic field and radio waves to produce 
detailed images of the brain and spinal cord.

•	 Blood and urine tests may be performed based on your 
symptoms, test results, and findings from the examination 
by a doctor. A physician may order these tests to eliminate 
the possibility of other diseases.

•	 A muscle biopsy may be performed if your doctor believes 
you may have a muscle disease other than ALS. Under local 
anesthesia, a small sample of muscle is removed and sent 
to the lab for analysis.

EARLY STAGE OF ALS – first region of involvement in the 
body is noted. In this stage, the patient may experience weak-

ness or twitching in one or more limbs. They may also notice dif-
ficulty with fine motor movements, such as writing or buttoning 
a shirt. The symptoms may be mild and not interfere significant-
ly with daily activities. Noted symptoms can include:

•	 Muscle weakness, twitches, and cramping, followed by 
problems with balance, coordination, and gait.

•	 Increasing effort to breathe, slurred speech, and some dif-
ficulty chewing and swallowing.

•	 Typically, no impact to behavior or cognition
•	 This is where voice banking may begin but often patients 

do not fully engage in this process, incorrectly believing 
they have more time to complete this activity.

•	 Touch, eye tracking or switch-based computer access may 
be prescribed.

MIDDLE STAGE OF ALS - at this stage two to three regions 
of the body are now involved. The symptoms in this stage be-
come more pronounced and begin to affect the patient's ability 
to perform daily tasks. The weakness spreads to other limbs and 
muscles, including – often early in the disease - those responsi-
ble for speech, swallowing, and breathing. Patients may require 
assistive devices such as a wheelchair and may also require as-
sistance with daily tasks such as grooming and feeding. Noted 
symptoms could include;

•	 Muscles become increasingly paralyzed, atrophied, or per-
manently constrained. 

•	 A wheelchair and/or respirator are typically prescribed, 
and constant care is needed for daily activities.

•	 A small portion of ALS patients may spontaneously laugh 
or cry (pseudobulbar affect), and nearly 50% show some 
signs of Aphasia-like language impairments (An Evolving 
Understanding of ALS with Frontotemporal Degeneration).

•	 Users will require eye gaze or complex switch access 
through the entirety of this phase for language/communi-
cation or environmental access.

•	 The end of this stage is typically marked by gastronomic 
intervention (a feeding tube) as secretion or bolus control 
becomes problematic.

LATE STAGE OF ALS – The end of life. In the final stage of the 
disease, the patient is completely dependent on others for care. 
They may be unable to move, speak, or breathe on their own 
and may require mechanical ventilation. For the most part, the 
patient's cognitive function remains intact, but they are unable 
to act on this cognitive awareness. 

•	 The top causes of death for pALS are respiratory failure, 
pneumonia, and heart complications (in order).

•	 Around 30% of patients will exhibit dementia and/or se-
vere aphasia by this stage (An Evolving Understanding of 
ALS with Frontotemporal Degeneration).

•	 The Trochlear nerve is often the last to be affected by ALS, 
so users can use eye gaze to generate communication 
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through eye-tracking devices as long as the ocular mus-
cles stay intact.

•	 As the Trochlear nerve becomes affected, because eyesight 
is still intact, the only solution that remains for patients to 
communicate is the use of a Brain Controlled Interface 
(BCI). 

•	 Typically, the end of life is 3-5 years after initial diagnosis, 
but those diagnosed younger than 50 generally exceed 
this timeframe, if the patient survives past 5 years PLS (Pri-
mary Lateral Sclerosis) would be under consideration.

The disease typically follows a predictable pattern of progres-
sion, with symptoms worsening over time. Some patients may 
progress through the stages more quickly or slowly than others, 
and the order of symptoms may also vary. However, understand-
ing the stages of ALS can help patients and their caregivers pre-
pare for the changes that may occur and make the necessary 
adjustments to maintain the patient's quality of life. As ALS pro-
gresses individuals move through the stages of the disease at 
varying rates. In general, the late stage is the shortest in longev-
ity but that is not always a standard expectation. 

CURRENT SGD (SPEECH GENERATION DEVICES) 
ACCESS METHODS FOR PATIENTS WITH ALS

The need for SGD technologies occurs early in the disease 
due to emergent speech disabilities. Initially, ALS patients may 
face intelligibility issues for their speech, and subsequently, they 
may have no functional speech and require speech-generating 
devices to communicate at all. Dysarthria occurs in more than 
80% of ALS patients and is seen earlier in those with bulbar on-
set who may become anarthric after a few months of disease on-
set. Approximately 80% of ALS patients utilize some form of SGD 
device, and on average, rely upon it for 2-3 years. Most move 
from a direct select access (i.e., typing) to possibly a finger drag 
typing style and then usually end up using eye-tracking as their 
main access method. Eye tracking computer systems (ETCS) can 
allow cursor control by eye movement and represent a current 
standard of care. As stated previously, eye movements can be 
less fatiguing and at later stages of the disease can be the only 
remaining volitional movements that allow patients to commu-
nicate.

Currently, clients with ALS use the following access methods 
to their Speech Generating Devices (SGD); touchscreen, switch 
interfaces, eye tracking and/or head mouse, these access meth-
ods have been used with limited success with many late-stage 
pALS. In isolation and at the appropriate stage, access can be 
successful, but as the disease progresses, the ability to transition 
from access method to access method is always needed. 

The largest void of AAC (Augmentative and Alternative Com-
munication) access for people with ALS is at the late stage or 
closer to the end of life. At this stage, even eye tracking becomes 
difficult if not impossible due to the disease progression and/or 

ocular comorbidities. In a study looking at ALS patients and ab-
normal eye movements anywhere from 60-70% of ALS patients 
were reported to have ocular issues. (Eye Movement Abnormali-
ties in Amyotrophic Lateral Sclerosis in a Tunisian Cohort)

Because the eyes and forehead are bilaterally innervated, they 
are usually the last reliable access method for people with ALS. 
In short, bilateral innervation means that relatively equal distri-
butions of right and left-brain hemisphere innervation govern 
the function of a specific facial part (such as the eye muscles). 
The 7 extraocular muscles, even though bilaterally innervated, 
are small and thus fatigue quickly causing the AAC user to have 
false positive selections when eye tracking. Research has shown 
that it is reasonable that with bulbar disabilities, eye movement 
abnormalities should be considered (Eye Movement Abnormal-
ities in ALS) and may need to be addressed with disease pro-
gression.

Access Method Pros Cons Stage of ALS

Touchscreen Immediate access 
to their language/
AAC device.

Positioning of 
device for access 
and ability to 
isolate their 
fingers causing 
false positive 
selections.

Used in early 
stage of ALS

Switch interface Ability to access 
different areas of 
the body depend-
ing on muscle 
control

Slow access to 
language and 
access, higher 
incident of false 
positive strikes. 
Very slow access 
to language.

Used in middle 
and late stage 
of ALS

Eye Tracking Eyes remain intact 
until late stage 
of ALS but will 
eventually fail as 
an access point

Calibration issued 
and positioning 
of device, direct 
sunlight washing 
out cameras

Used in mid stage 
and late of ALS

Head Mouse Allows for direct 
select access with 
gross movement 
of head move-
ment

For most ALS pa-
tients the ability 
to maintain good 
head movement 
and/or position-
ing degrades early 
in the disease 
progression

Used in early to 
middle stage of 
ALS

WHAT IS A BRAIN CONTROLLED INTERFACE (BCI)?
In short, a Brain-Computer Interface (BCI) is a system that 

enables communication and control between the brain and an 
external device, such as a computer, without requiring any phys-
ical movement or action. BCI technology typically involves the 
use of sensors (electroencephalogram = EEG’s) to detect and in-
terpret neural activity, which is then translated into commands 
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that can be used to control external devices. BCI’s can be exter-
nal or internal to the brain and both options present their own 
strengths and limitations.

INVASIVE V. NON-INVASIVE BCI
The benefit of an invasive approach collects brain signals 

which have the benefit of providing high-quality (stronger) sig-
nals but have the disadvantage of requiring surgical implanta-
tion of a probe under the scalp with a permanent connection 
point outside the brain. While the resulting signals provide more 
accurate readings of brain signals, there is the high cost of the 
procedure and the risk of infection, as well as the possibility that 
scar tissues may form which can reduce the effectiveness of the 
probe.

In a paper from the New England Journal of Medicine, “Neu-
roprosthesis for Decoding Speech in a Paralyzed Person with 
Anarthria” ((https://www.nejm.org/doi/full), scientists were able 
to demonstrate positive results for language formulation with 
an invasive BCI procedure. The results they reported from their 
study included the ability of the patients to decode sentences 
via cortical activity in real-time at a median rate of 15.2 words 
per minute, with a median word error rate of 25.6%. In post hoc 
analyses, they detected 98% of the attempts by the participant 
to produce individual words, and they were able to classify 
words with 47.1% accuracy using cortical signals that were sta-
ble throughout the 81-week study period. Although these types 
of invasive clinical studies are starting to show positive results, 
the real-world applications of this technology are still limited to 
lab-based environments.

Currently, more companies and researchers are relying on 
non-invasive types of brain signal sensing (EEG). EEG is a non-in-
vasive method for measurement and recording of the electrical 
activity of the brain with no surgical intervention. EEG is typi-
cally performed using small sensors, called electrodes, that are 
placed against the scalp to receive signals from the brain. Elec-
trodes might be used “dry” (without gel), or signal collection can 
be enhanced using a special paste or gel between the scalp and 
electrode. As shown below, the electrodes can be placed any-
where on the head to allow researchers to monitor brain activity 
and utilize those outputs to view anything thing from affective 
states to motor functioning to mental fixation (and many more).

Using this EEG data BCI technology can provide an alternative 
means of communication and control for patients with ALS, es-
pecially late-stage. By using sensors to detect neural activity in 
the brain from the occipital lobe, BCI systems can interpret the 
patient's intentions and translate them into commands that can 
be used to control external devices, such as a speech-generating 
device (SGD), environmental controls, or robotic devices.

The occipital lobe (see Figure 1) is the brain region respon-
sible for processing visual information. In the context of BCIs 
(Brain Computer Interfaces) for patients with ALS, the patient is 
presented with visual stimuli on a screen or other display. These 
visual stimuli can be placed in conjunction with words or com-
mands that the patient may wish to communicate.  

In this illustration, shows an implantable EEG shows the 
placement of the electrocorticography electrode on the 
participant’s speech motor cortex and the head stages used to 
connect the electrode to the computer.

Figure 1: The occipital lobe

https://www.closingthegap.com
https://www.closingthegap.com/membership/


30    	 www.closingthegap.com/membership  |  October / November, 2023

Closing The Gap © 2023 Closing The Gap, Inc. All rights reserved.
BACK TO 

CONTENTS

These visual signals create corresponding electrical signals in 
the patient’s occipital lobe "visual evoked potentials" (SSVEPs) 
which are then identified via EEG. SSVEP (Steady State Visual 
Evoked Potentials) stands for Steady-State Visually Evoked Po-
tential, it is a type of brainwave activity that occurs in response 
to visual flickering stimuli at a specific frequency. SSVEP is a com-
mon non-invasive method used in current neuroscience and 
cognitive research to study visual processing and attention. 

SSVEPs are electrical signals that are generated in the oc-
cipital lobe in response to visual stimuli. By presenting the ALS 
patient with a sequence of letters or words on a screen and 
monitoring the SSVEPs that are generated in response, the BCI 
can determine which letter or word the patient is thinking of or 
mentally fixating on. With this technology, it is now possible to 

use SSVEPs to detect and interpret the patient's intentions; this 
access method will be discussed later in this article.

ANATOMY OF BCI
Overall, the anatomy of a BCI is complex and involves multiple 

components that need to work together seamlessly to provide 
a reliable and effective means of communication or control of 
an external device. BCI systems involve a combination of hard-
ware and software components. The image below demonstrates 
the process and how these systems work together to identify a 
person’s visual intentions and how they are captured and then 
turned into a language output system.

The anatomy of a BCI can be broken down into several key 
parts, including:

•	 Brain signal acquisition: This component involves the use 
of sensors or electrodes to capture signals from the brain. 
There are several types of sensors that can be used for this 
purpose, including electroencephalography (EEG), magne-
toencephalography (MEG), and functional magnetic reso-
nance imaging (fMRI).

•	 Signal processing: The signals captured by the sensors 
need to be processed and analyzed in order to extract 
meaningful information. Signal processing algorithms can 
be used to filter out noise, enhance signal quality, and ex-
tract features that are relevant to the task at hand.

•	 Feature extraction and selection: This component involves 
the identification of specific features or patterns in the 
brain signals that are relevant to the intended application 
of the BCI. For example, in a BCI designed for communi-

Anatomy of a BCI (Brain Computer Interface)
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cation, the relevant features might be associated with the 
intention to move a specific muscle or focus attention on a 
particular visual stimulus.

•	 Classification: Classification is the technical term to de-
scribe the way machines (i.e., computers) group things into 
meaningful categories. Once the relevant features have 
been identified, a classifier can be trained to recognize and 
interpret them. Machine learning algorithms are common-
ly used for this purpose and can be trained to recognize 
specific patterns in the data that correspond to different 
intended actions or states. 

•	 Feedback and control: The final component of a BCI is the 
feedback and control mechanism. This involves providing 
feedback to the user based on their brain signals and using 
those signals to control a device or perform a specific ac-
tion. The feedback can take the form of visual, auditory, or 
tactile cues, and the control mechanism can be anything 
from a robotic arm to a computer cursor, virtual keyboard 
or AAC (Augmentative and Alternative Communication) 
device.

This complete BCI feedback system translates the patient's 
intentions into commands that can be used to select the de-
sired letter, word, phrase, or access command on the screen. A 
brain-controlled interface can allow the patient to communicate 
without the need for physical movement or speech, which can 
be difficult if not impossible for patients with advanced ALS.

BCI technology works when a person views a visual flashing 
stimulus, such as a flickering light, the brain generates electri-
cal activity that can be detected using occipital lobe electroen-
cephalography (EEG). In the case of SSVEP, the stimulus flickers 
at a fixed frequency, typically between 5 and 60 Hz. The brain's 
electrical activity synchronizes with the frequency of the stimu-
lus, resulting in a characteristic pattern of brainwave oscillations 
at that frequency. These responses can be detected as distinct 
peaks or frequency components in the EEG signal. By analyzing 
the amplitude, phase, and other characteristics of these com-
ponents pALS will then be able to activate language options or 
other Internet of things (IoT). Below is an example of a partici-
pant from a Cognixion study being exposed to a stimulus at 7Hz 
and responding accurately via EEG. 

Historically, SSVEPs have had a wide range of applications 
dedicated to laboratory settings. They are commonly used in 
neuroscience research to investigate visual perception, atten-
tion, and cognitive processes. It has also found applications in 
brain-computer interfaces (BCIs), where users can control ex-
ternal devices or interact with computer systems using their 
brain activity. The robust and reliable nature of SSVEP responses 
makes them useful for designing efficient and accurate BCIs.

THE FUTURE IS NOW FOR SGD’S AND BCI
Cognixion has taken on the challenge to provide patients 

with ALS (pALS) with access to language throughout the disease 
progression with pure BCI access. With many pALS, their access 
to their SGD via eye tracking, switch, or touch becomes difficult 
if not impossible due to the progression in the late stages. This is 
not due to the lack of technical success of their current technol-
ogy but more of an issue with lack of bodily access, again their 
eye gaze failing.

BCI access is a quite different access method than eye track-
ing. With eye tracking, one must physically look and track to-
wards the desired stimuli using the eye and the camera system 
of the tracking system (with some desired acceptance input 
such as a “dwell” option). With BCI as an access method, one 
must visually gaze (mentally fixate) at the flashing stimuli, thus 
triggering the SSVEP. This mental fixation will then activate the 
desired acceptance of what the individual is accessing.

With electrodes attached to the occipital lobe, Cognixion’s 
BCI SGD with EEG stimuli presented can associate letters, words, 
phrases, or symbols to language (see below). This means that 
stimuli will be presented to the person allowing them to men-
tally fixate on letters, numbers, words and/or phrases allowing 
them to continue to communicate when other access methods 
have failed. This innovative system will allow individuals with an 
inability to functionally eye-track to still have access to language 
(see image below).

TRAINING AND RETRAINING
BCIs often require some form of training and retraining for 

the user. For example, in a BCI designed for communication, 
the user may need to undergo training to learn how to control 
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their brain signals in a consistent and reliable manner. This may 
involve practicing specific mental tasks, such as imagining the 
movement of a particular body part or paying attention to one 
(and only one) of multiple visual stimuli.

In some cases, the BCI itself may also need to be retrained. 
This may involve updating the signal processing algorithms 
or adjusting the classification model to better accommodate 
changes in the user's brain signals. For example, if the user ex-
periences changes in their brain activity due to medication or 
other factors, the BCI may need to be retrained to recognize and 
interpret these changes accurately. Additionally, brain signals 
used to control the BCI may change over time, and the BCI must 
adapt to these changes to maintain accuracy and reliability. Re-
training can take various forms, depending on the specific BCI 
and the intended application.

Overall, retraining is an important aspect of BCI development 
and use and plays a critical role in ensuring that BCIs remain ef-
fective and reliable over time. By incorporating strategies for re-
training and adaptation into the design of BCIs, researchers and 
clinicians can help to maximize their potential to improve the 
lives of individuals with neurological conditions or injuries. With 
this powerful technology the need for retraining is needed to 
ensure the highest level of accuracy for word or phrase selec-
tion.
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product spotlight
Swim Possible – Feel What You Can Do

SwimPossible provides safe, calming, and fun lessons that are 
customized for students who need a personalized approach – 
adapted to their needs for learning how to swim. Our method 
incorporates current swim techniques and adaptive learning 
strategies to help swimmers quiet their minds and feel how their 
bodies move in the water.

​SwimPossible does not focus on diagnoses or labels. We 
teach swimming to students of all ages who are not served 
successfully by traditional group lessons, including those with 
Autism Spectrum Disorder, Anxiety, ADHD, Down Syndrome, 
Cerebral Palsy, and other sensory and physical/motor learning 
differences.

Adapted to you
1:1 adaptive lessons

We offer 30 minute private lessons once a week adapted to 
your needs and ability. We do offer 1 hour lesson options (when 
available) for those who need extra transition time. We also offer 
10% off for each family member after your first swimmer in the 
water.

If you have swim lesson needs not met by other conventional 
lessons, SwimPossible is the place to be! We don’t go by struc-
tured levels and instead base our lessons simply around your 
abilities, goals, and needs to provide you with water safety and 
swim skills in the water.

LEARN MORE

GoTalk Everywhere

 GoTalk Everywhere is the newest addition to the GoTalk 
lineup. This augmentative communication app is multiplatform 
and can be accessed on iOS and Android, both tablets and 
phones! There’s also support for Chromebooks, making it a great 
fit for school settings. This new app utilizes the power of the 
cloud to sync communication pages between your devices too; 
pages created on one device will work seamlessly on another. 
SLPs, teachers, and family members can create AAC pages on 
the web and send them directly to their clients, students, and 
loved ones. All your AAC basics are covered: text-to-speech, 
voice recording, grid layouts, symbols, and you can import your 
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own photos! Your communication can be adapted anywhere. 
GoTalk Everywhere!

LEARN MORE

Evidence-Based Assessment Framework for 
Assistive Technology

The primary focus of this book is to educate the reader on 
the Matching Person and Technology (MPT) model and assess-
ment process that will guide the reader on consumer-cen-
tered assistive technology assessment and outcome measures 
designed to be used for individuals of all ages and all types of 
disabilities. The first section of the book introduces the MPT and 
Matching Assistive Technology and CHild (MATCH) assessment 
process and discusses key documents that align with the assess-
ments including the International Classification of Functioning, 
Disability, and Health and the Occupational Therapy Framework 
III.

 The second section of the book focuses on the international 
emphasis of the MPT and MATCH assessments. At present, there 
are eight countries that are represented in this section. Each 
chapter includes information on the assessment translations 
(with access to copies if available or at least access on how to 
obtain copies). The authors discuss research on the use of the 
assessment within their country to support the assessment use. 
Lastly, a case scenario is discussed in each chapter to provide 
the reader with an example of how the assessment was used 
with an actual consumer. The last section of the book includes a 
focus on outcome studies in the areas of early childhood, educa-
tion (primary secondary, and postsecondary), work, and func-
tional independence. This section provides the reader insight 
into how to outline outcome measures within the MPT and 
MATCH process. There is an additional section on future works 

that includes a brief introduction to the Service Animal Adaptive 
Intervention Assessment.

LEARN MORE

ArithmeType

If your student is struggling to complete math assignments 
because writing is difficult, then the ArithmeType keyboard, 
app, and website will help to simplify this process. The hard-
ware keyboard conveniently locates the numbers, operations, 
common math letters and symbols in one plug-and-play device 
that works alongside your own computer. The output of math is 
therefore more fluid compared to a standard QWERTY keyboard. 
Our new iOS app launched in June and replicates the hardware 
keyboard. It makes keys easy to find and uses popups to avoid 
confusing screen changes. In addition, math formatting pages 
help with the proper alignment necessary to show mathematics 
work, which can be difficult to do on a blank document. We 
hope the keyboards and math pages will greatly enhance the 
mathematics output that so many learners struggle with. At 
ArithmeType our goal is to give all students the power of typing 
math simply.

LEARN MORE
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