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Abstract: This article explores the emerging promise touchscreen devices hold for individuals with
intellectual disabilities (ID). Many individuals with ID that struggle to read, write or use voice assisted
strategies can use touchscreen devices in many aspects of their lives. Research has shown that
touchscreen technology is available, easy to use and can open an array of empowering possibilities
for individuals with ID. In this article we will be sharing research and a vision for possible uses
of touchscreen devices in the future for individuals with ID. Our perspectives are shaped by our
experiences with using touchscreen technology in collaboration with people who have ID. A special
aspect of our research methodology is the fact that one of our co-researchers has ID.
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1. Introduction

Touchscreens are frequently used in applications, from automated teller machines (ATMs),
to self-service stations in grocery stores and fast food restaurants. Touchscreens are also the most
common means of input into mobile phones (e.g., smartphones). The learning curve to use a touchscreen
device can seem easy for many, but for those with intellectual disabilities (ID) it can initially seem
daunting [1]. ID is characterized by significant limitations in both adaptive behavior and intellectual
functioning. However, most people with ID can learn how to use touchscreen devices and eventually will
become quite proficient. Many parents and caregivers see the potential for entertainment and learning
for their children through touchscreen devices, including, but not limited to, tablets and smartphones.
It is common in today’s society to see children operating a variety of touchscreen devices on their own
in a variety of different settings, from home to school and work. Today children as young as three years
old can be seen using touchscreen devices and simple apps. Toddlers are even a target group for many
app developers (Example: https://www.verywellfamily.com/best-apps-to-get-for-toddlers-4582650).
We are not claiming that toddlers are a group suited for using this technology, but it shows that app
developers are targeting groups that most often cannot read, write or use voice assisted technology.
Touchscreen devices also show the promise of emerging universal design principles, which can be
relevant for people with ID that struggle with reading, writing and using voice assisted technology.

Due to the nature of touchscreen devices, which allow computer access without requiring a
keyboard and mouse, they can be useful for people who experience difficulties because of ID. For many
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individuals with ID, the method of human–computer interaction via a mouse or keyboard can present
significant extra obstacles, which are not present when using a touchscreen device. This does not mean
that all people with ID are able to use touchscreen devices, but it means that touchscreen devices are
not in the same way dependent on the user understanding letters and numbers as in the case of using
a keyboard. The touchscreen is also more direct in its use, in contrast to using a mouse. For instance,
in using a touchscreen device, one simply needs to point and touch directly on the thing on the screen
in order to touch and activate. Although there are many interactional methods that can be used on
a touchscreen, and some are complicated and difficult, most of the “touch-on-screen” methods are
intuitively easier to operate than a keyboard or a mouse.

This article will focus on the potential benefits of using touchscreen devices for people with
ID. Specifically, this manuscript will focus on those individuals with ID who struggle to read, write,
or use voice assisted technology. For these individuals, touchscreens show great promise as a way of
accessing information, entertainment and social experiences. The authors of this article argue that
touchscreen devices can also be used for engagement, collaboration, enthusiasm, enhancing meaning
and memory, reflection, recognition, and action. The aim of this article is to present a proposition that
growth, independence and empowerment can occur through the thoughtful and systematic use of
touchscreen devices with and by individuals with ID.

1.1. Perspectives from an Author with ID

Our research is to some extent based on the collaboration between the first and the fifth author of
this article [2]. This has been a parent/daughter collaboration through many years. The fifth author has
severe ID, and is not able to read, write in any practical usable sense, or use voice assisted technology.
However, she has been using, and playing and experimenting with, touchscreen devices since 2011.
Our research team views her as a co-researcher and not an informant. She has been developing
strategies and solutions for ways of using touchscreen devices while the rest of the research group has
been engaged in interpreting and understanding.

The Research Council of Norway, in line with the research policies from the European
Union (https://ec.europa.eu/research/social-sciences/pdf/policy_reviews/co-creating_eu_citizenship.
pdf), is recommending more inclusion, collaboration and active citizenship in research [3]. This opens
new questions about having people with ID as co-researchers. However, we discussed our special case
with the Norwegian Centre for Research Data. Through our correspondence with them it was made
clear that people with ID have the same right to be acknowledged for their contributions to research
as everyone else. The fifth author has contributed to two earlier articles published in 2018 [2] and in
2019 [4]. Since the fifth author is 14 years old, it is recommended that the data be presented by one of
the parents. Her participation is an example of how active citizen participation “( . . . ) may provide a
democratic corrective to choices as to what research should focus on and be aimed at” [5]. According
to the Norwegian National Research Ethics Committees (NENT): “Researchers must use appropriate
methods to ensure that the affected parties are involved. ( . . . )”.

We recognize there are challenges in preserving objectivity when working as a large research
group separated by distance. All the members of the research group have been actively involved in
interpreting the data. For example, the third author has, since 2016, been observing the interaction
between the fifth author and the touchscreen device directly. The second and fourth author have been
analyzing videos from the same interaction.

The fifth author has been using standard touchscreen devices with standard generic apps. All the
devices she has been using have been different generations of Apple iPad and iPhone. She also
uses these devices at school. The fifth author prefers to develop and learn in her own way and then
demonstrate to the rest of the researchers her new solutions and skills. Her interests and curiosity
are key to exploration and development. We also try to identify needs and wishes that can be met
through her touchscreen device and point her in a potential direction of development and learning.
If a new app catches the fifth author’s attention, she will tell us that she is interested in acquiring it.

https://ec.europa.eu/research/social-sciences/pdf/policy_reviews/co-creating_eu_citizenship.pdf
https://ec.europa.eu/research/social-sciences/pdf/policy_reviews/co-creating_eu_citizenship.pdf
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If the app holds her interest, she develops her skills and strategies through exploring and playing with
it. The fifth author has more than 6000 h of user experience with these devices. She loves princesses,
song and dance. Her various interests fuel active searching on YouTube for similar videos which also
get her in touch with new and different videos. As a result, the starting point of our research team’s
methodology was in many ways focused on the fifth author’s interests, needs, wants and wishes.
Our job was to supply the tools and suggest directions to meet those needs (ibid).

1.2. Pedagogical and Psychological Elements

For all individuals, including those with ID, to enhance their performance, there are specific
pedagogical and psychological elements that are worth noting. These are both common-sensical and
non-controversial. They have been identified by a long tradition of theory and research, including
Vygotsky’s work which states the following: (1) People need to be recognized for who they are and
where they are, (2) an individual’s motivation can be a source of power, and (3) the experience of
mastery comes through being able to do something and doing it for oneself. This begs for certain
pedagogical strategies in facilitating development and learning [6].

First, people with and without ID need to be recognized for who they are and where they
are. Vygotsky [6] shows us that development should start from where you are. If we overstretch
the proximal zone of development, learning suffers. This is also connected to where we put our
learning focus. If we place our main focus on fixing what does not work in a person’s life, it results in
struggling to find the necessary motivation. In contrast, if we prioritize strengths we can facilitate their
development further. If letters, numbers and reading are difficult for an individual and singing and
dancing is a joy, then there might be greater potential in using song and dance for development and
learning. The fifth author has been struggling to learn letters and numbers at school for nine years
with minimal progress. She has struggled to acquire adequate skills for reading or writing. At the
same time, she can hold a note, sing the correct melody of a song and do a systematic dance.

Second, there are forces that can be set in motion through utilizing a person’s individual motivation.
People with ID have needs, interests, wishes, passions, dreams and curiosity. These are sources that
can create action. Sources of action can be identified through asking individuals directly and on their
behalf: What does the person in question need? What is interesting for that person? What does the
person wish for or dream about? What tends to awaken curiosity?

The final element is mastery or skill development. This might seem logical or assumed; however,
it is often not taken sufficiently into consideration. You might know where you are, and you might know
where you want to go, but getting there is about doing. Even though you might never get where you
imagined you would get, every step you take by yourself is something mastered. By combining these
three pedagogical and psychological elements, development and independence will build over time.

2. Literature Review

Since the passage of the Technology-related assistance for individuals with disabilities act
(Tech Act) was passed in the United States in 1988 [7], there has been an increased emphasis on using
technology for individuals with disabilities. Technology has become a ubiquitous part of everyday
life for billions of people. Technology has been integrated into society to make life easier and more
enjoyable. As such, we should expect technology to be utilized in the same manner for individuals
with ID to help fully integrate them into society and provide them with the best life possible [7]. We are
not saying that a good life depends on the person being able to use touchscreen technology, but to
a large degree the world today is filled with these devices. Many methods of social interaction are
dependent on participation via touchscreen devices.

Technology has become a near universal part of life, and to fully realize one’s quality of life,
the ability to access and use technology seems to be critical. This is as true for people with ID as it
is for the general public. Technology provides powerful ways to address limitations in functioning
and to provide access to environments in which people with ID live, learn, work, or play. Digital



Multimodal Technol. Interact. 2020, 4, 70 4 of 10

technology can improve communication, support social interaction, enhance learning tasks and
personal independence and increase leisure time in daily life [8]. In fact, the potential for technology to
contribute to a better quality of life for people with ID is more than simply convenience; it becomes
one of access [9]. Access is defined as the ability of an individual to obtain and utilize a given piece of
technology [9]. One example would be that in order to access a smartphone one would need the ability
to turn on the device and unlock the device, and the fine motor and cognitive skills to navigate the
device via the touchscreen interface. It should be noted that some individuals with ID may not have
the requisite fine motor skills or cognitive ability to successfully utilize touchscreen technology.

People with ID have goals and aspirations, and interactive multimodal technology can help to
enhance the quality of their life experiences. Society as a whole can also benefit from people with
ID who become more independent, as they can rely on technology for assistance with some tasks
instead of a parent, sibling or caregiver. As people with ID are being integrated into society in different
ways, such as their increased presence in the community and in employment, they have experienced
more opportunities and freedoms in many aspects of their lives. Technology plays a critical role in
greater autonomy by allowing them to utilize technology for support as opposed to a caregiver [7].
New technologies, such as tablets and smartphones, have been created, enlarging the possibilities
for interaction through new multimodal user interfaces and input techniques, including touchscreen
devices [10].

Hagarty and Aspinall [11] used qualitative measures to evaluate what those working directly with
individuals with ID should do to help individuals with ID access technology. The study revealed that
if given proper support, individuals with ID were able to access and use the technology [11]. Research
has shown that specific instructional methods, such as backward chaining, where a task is broken
down and taught in reverse order, can be an effective method to teach technology skills to people with
ID [12].

2.1. Assistive Technology

In the last 10 years, the National Center for Technology Innovation (NCTI) in the United States
has been following changes in educational and assistive technology (AT), which has shifted to the
more portable touchscreen devices widely used by the general population [13]. According to the
reauthorization of the Assistive Technology Act [14], an AT device is defined as “any item, piece of
equipment, or product system, whether acquired commercially off the shelf, modified, or customized,
that is used to increase, maintain or improve the functional capabilities of people with disabilities” [15].
Many devices have embedded off-the-shelf assistive technology, but often the opportunity is lost due
to lack of knowledge about these possibilities [16].

Edyburn [17] emphasizes the positive impact technology has on the lives of people with disabilities.
Similarly, Blackhurst (ibid) notes that Assistive Technology (AT) enhances, improves and maintains the
individual’s performance capabilities. This includes (a) activities of daily living, (b) communication,
(c) bodily support, (d) protection and positioning, (e) travel and mobility, (f) environmental interaction,
and (g) sports, fitness and recreation. As indicated earlier, the touchscreen devices may include any
communication devices that include media technologies that enhance or pave the way for a person
with ID to “( . . . ) receive or express communication in both oral and written or visual form or to
engage in social interactions” (ibid).

Touchscreen devices, while not specifically designed for education or developmental interventions,
have already proven to provide therapeutic and educational benefits for individuals with disabilities
when used for AT purposes. For example, Williams and Shekhar [1] note that smartphone apps
are easier to use compared to other computers using keyboards. AT devices are a critical tool for
providing support to individuals with disabilities to access their environment and meet their needs in
a wide range of areas [18]. AT devices provide individuals with disabilities more equal access and
opportunities. In a meta-analysis of electronic AT devices, the principal finding was that products
should be made easier to use and uniquely adopted for the individual user to foster independence [19].



Multimodal Technol. Interact. 2020, 4, 70 5 of 10

In another study, researchers concluded that having the ability to access the internet is a way of
improving cognitive abilities, communication and inclusion, even for those with severe disabilities [20].

2.2. Universal Design

One of the most important design philosophies for maximizing the widespread use and adoption
of technology is universal design (UD). UD is the process of creating products that can be accessed by
as many people as possible, with the widest possible range of abilities, operating within the widest
possible range of situations [21]. Whereas AT devices have advantages, in that they are designed
specifically for people with disabilities, UD involves building products so that they are inherently
flexible and usable by everyone, including people with disabilities.

The major advantage of UD is that it costs the consumer nothing extra (they are buying the same
product as everyone else) and allows them to have access to the technologies encountered in public
places. Universal design avoids the stigma associated with people with disabilities having to use
special devices [22]. We experience and argue that there is a stronger motivation for using touchscreen
devices that are the same as the ones “everyone else” is using. There is also better potential for
interaction by using such devices in a social setting where friends and family are using the same devices
and technology. We have even experienced that our fifth author has been able to give instructions in
situations where she knows a device and an app better than the person she is interacting with. This is
associated with strong feelings of mastering and proudness. There is often potential embarrassment by
being different. In this case we see the potential empowerment in being the same and using the same
devices. Thomas Hehir [23] argues that “Students with disabilities are unlikely to progress as well in
school and in life if they are ashamed of their disability or uncomfortable disclosing it”.

Touchscreen devices are often simpler to use and enhance technology access for many, including
those with visual impairments, auditory impairments, motor and physical impairments, and cognitive
impairments [24]. Similarly, Hitchcock asserted that UD has huge potential: it can change digital
content to allow for multiple representations (e.g., image and sound), transform one medium to another
(e.g., printed text to digital speech), change characteristics of presentations (e.g., size, color, contrast),
and provide the same basic learning content for people at different levels. In every sense, this suggests
that UD permits individuals with ID, through touchscreen devices, to choose and apply digitally
produced materials (e.g., apps). UD can provide scaffolds for people with ID, enhance communication,
potential and skills, and build self-esteem [25]. An example of universal design can be found in the
design and implementation of several different widely available technologies. One specific example
is the accessibility features included on smartphones. While features such as the ability to use high
contrast backgrounds and larger text was designed to assist those with visual impairments, they are
also widely used by many individuals without a visual impairment; similar to how ramps in sidewalks
are designed for those in wheelchairs, but are also used by people with strollers and children on
skateboards. As technology has advanced, so has the incorporation and adoption of universal design
principles. Thomas Hehir argues that universal design is promising. It is flourishing and evolving. Its
overall goal is to minimize the impact of disability and maximize the opportunities for individuals
with disabilities to participate and thrive in all spheres of life [23].

3. Emerging Areas and Discussion

There are many emerging areas associated with the potential of touchscreen devices to improve
the lives of individuals with ID. The following are some examples of how using touchscreen devices
can foster independence in individuals with ID, supported by the experiences of the authors: (1) using
touchscreen devices as a tool to build meaning, (2) using touchscreen devices as a tool for learning
digital skills, and (3) using touchscreen devices as a means of inclusion and communication.
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3.1. Using Touchscreen Devices as a Tool to Build Meaning

Touchscreen devices have the potential to be used as a tool to build meaning for people with ID
who struggle with reading, writing and oral language. The potential benefits of using a touchscreen
device to build meaning include (1) being able to share experiences with others, (2) adding meaning to
daily experiences, and (3) capturing memories, both alone and with others.

An example is how students with ID can share experiences from their school setting. When the
fifth author is asked how her day at school was, she will most often answer, “No, no, no.” This can
be an age-appropriate annoyance to a repeated question from parents; however, due to her lack of
expressive language, it is often rather an expression of embarrassment. She knows she does not have
enough words and sentences to express an adequate answer. By allowing students with ID to utilize a
touchscreen device to record some of their school day through videos and pictures, they can express
more of how their school day has been. The teacher, for example, can send a message to the parents and
tell something about the school day: “She has been doing yoga at school today and we have filmed it”.
This opens a new dimension of communication. We can ask, “Your teacher said you had yoga at school
today. Can we see?” The fifth author will most often find the relevant video and answer, “You come
and see?” In similar ways, parents and teachers can utilize technology to communicate with students,
which can provide a richer experience than if they were to rely solely on verbal communication.

3.1.1. Adding Meaning to Daily Experiences

Philosophers like Hilary Putnam [26], Donald Davidson [27] and Hans-Georg Gadamer [28] will
agree that “meaning” is something that emerges between people through communication as a way of
sharing and reflecting. Touchscreen devices allow for more advanced sharing and communication
for people with ID who may struggle with verbal forms of communication. When people with ID
are struggling to communicate, they often will give up and choose to be quiet. Touchscreen device
communication technologies can provide some people with ID confidence that they do not have to rely
on verbal communication [8]. Some individuals with ID will be able to use touchscreen devices as
part of their everyday communication systems. There is alternative/augmentative communication
(AAC) software that has been developed specifically for touchscreen devices, and that facilitates the
communication experience of individuals with disabilities. Proloquo2go is an app that has been shown
to be effective in increasing communication for students with disabilities [29]. There are currently
thousands of students who struggle to communicate verbally who use touchscreen devices as their
primary method of communication.

Further analyzing the concept of adding meaning to daily experiences, Hilary Putnam said that
“( . . . ) meaning just isn’t in the head” [30]. This can be understood as “meaning” that emerges through
communication exchanges between people. Touchscreen devices are then a mediating part of the
communication process. We can, for example, say (as an extension of the last example), “Can you show
us the yoga Sun Salutation Pose?” She can reply, “You too?” (would you like to join?). Through the
help of the video preserved on the touchscreen device, we are now entering a complex communication
process about an instance that firstly took place at school and now is igniting joint action. This might
never have become possible without the help of the touchscreen device. Touchscreen devices allow
people with ID to expand their cognitive, emotional and social capabilities, giving them a way to
expand meaning.

3.1.2. Capturing Memories

Some people with ID can take pictures and videos with their touchscreen devices. This allows
them to capture moments to remember later. In other cases, the people assisting those with ID can
do this for them. Enabling and utilizing this technology makes it possible for people with ID to
communicate and expand on their experiences and memories using pictures and videos [31]. When
prompted with questions, people with ID might be able to independently locate the media on their
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touchscreen and proudly express what they have been doing, their interests, and so forth. In this way,
people with ID are able to expand and elaborate their communication by saving pictures and videos,
and thus people with ID can expand the possibilities for reflecting and remembering. The touchscreen
device can be a leisure activity, or by inviting others to join, the touchscreen device can facilitate a social
joint activity. It can be a daunting task to communicate a day at the beach to your friends if they did
not attend and if you have very few words to do it with. A couple of short videos, some pictures and
some strategic show and tell questions can help bring the day at the beach alive as a shared experience.
The fifth author, for example, sometimes takes the initiative to watch videos from last year’s summer
holiday to reflect and communicate the excitement for the upcoming summer holiday. She is then
not only remembering and taking an initiative to build her own expectations, but she can then be the
initiator of building expectation for those around her. A person with ID is most often on the receiving
end of help and initiative. It makes a radical change to be the instigator.

3.2. Touchscreen Devices as a Tool for Learning Digital Skills

Another benefit to touchscreen devices is their ability to deliver high-quality instruction and
intuitively manageable interface in an engaging manner. For a device to be utilized to its maximum
possibilities, it needs to be both interesting and manageable. A touchscreen device is not only portable,
but it also does not require the assistance of a keyboard. Many individuals with ID struggle with
the fine motor skills or/and the letter and number competence necessary to operate a keyboard and
mouse. This makes the use of traditional computers difficult [32]. Some people with ID will also need
immediate, and positive, reinforcement from the device they are using, or they will become disengaged
with it regardless of the content.

Touchscreen devices have been used to teach individuals with ID a wide variety of skills. They
have been used to teach vocational, social, functional and academic skills [33–35]. There is a wide body
of research depicting AT, including tablets, smartphones and other touchscreen devices, as effective
means of providing instruction for a wide range of skills to individuals with ID [1,8,18].

There are many apps that are not dependent on reading and/or writing skills which can be very
motivating for not only entertainment purposes but also for developing digital skills.

An example of this is maybe starting with a basic puzzle app (puzzles only containing five
or fewer pieces)—reinforced with a pleasant soft sound when the pieces are put in the right place.
After practicing, understanding is developed and digital skills are learned, which can then lead to
independently turning on the touchscreen device and locating the app.

After a period of motivating, positively reinforcing sessions, more challenging apps might be
needed for the further building of digital skills. Some apps can provide hours of play and exploration.
Many apps are also interactive, cause and effect type apps. The complexity is amazing. People with
limited verbal and language skills can communicate and interact with the assistance of touchscreen
devices. Quality apps without reading or writing requirements are abundant, highly motivating, and
self-reinforcing. An example could be the app My PlayHome (https://apps.apple.com/us/app/my-
playhome/id439628153). In this app the user can make digital dolls perform most everyday life tasks
and situations in the home, in stores, in the hospital and in school. The app is structured in a way that
give possibilities for creating your own events through interacting with a vast body of everyday things
and environments. It can all be done without the use of letters or numbers. It is educational and like
real life, and it enhances motor skills while having fun. Through apps like this, we argue that people
with ID can develop precise and relevant hand actions for touchscreen control.

Accessibility is a major benefit to using touchscreen devices for people with ID. By following the
flow of interest and passions, people with ID can develop skills to use touchscreen devices with intent
and direction. An app like YouTube can even be used as an alternative search engine when ordinary
search engines like Safari, Google, Firefox, Chrome, etc., are out of reach for those who cannot read,
write or use voice assisted strategies [4]. We refer to this article for a deeper understanding of how this

https://apps.apple.com/us/app/my-playhome/id439628153
https://apps.apple.com/us/app/my-playhome/id439628153
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can be possible. In our experience, YouTube can allow the opportunity to access the internet and create
some degree of systematic search opportunities [36].

3.3. Touchscreen Devices as a Means of Inclusion and Communication

Finally, a benefit to using touchscreen devices is that they enable participation in communication.
Letters and emails are not ideal for people with ID who also have limited reading, writing and verbal
language skills. This means there is always a lot of communication going on which they might be
excluded from. What if teachers, therapists, parents, peers, and so on, were challenged to use video
instead of written letters and messages? Most relevant touchscreen devices also have video messaging
and video calling capabilities. We promote the idea that communication can be understood as “doing
together” as much as “talking together”. Our fifth author talks on video phone (Messenger) from
30 minutes up to two hours a day with family and friends. A five-minute phone call for a person that is
only able to express a limited amount of words and sentences can be very depressing. An alternative is
“doing and talking”. For example, she can be doing arts and crafts at her end of the video conversation
with someone like grandma, who is making dinner at the other end. They can be doing, showing and
talking together. This is a very hands-on approach to communication. It gives the person with ID a
very direct communication possibility that is less dependent on word and sentence skills. Because
our society primarily relies on verbal communication, this can cause significant stress for those with
ID, and exclude them from social interaction. Fortunately, our research shows the possibility that
touchscreen devices can be utilized as an effective means of enhancing communication for individuals
with ID [29].

4. Conclusions

Touchscreen devices have become increasingly popular for their modern conveniences in the
context of everyday life, such as internet access and social networking. Touchscreen devices can
open up a world of new possibilities for people with ID—changing the way they see, hear and
interact with the world. Touchscreen devices leverage universal design principles, which can assist in
communication, access, navigation and independence. Our research and development work are in
many ways pioneering work. The methodology of having a co-researcher with a severe intellectual
disability showing the way is giving us perspectives we have just begun to understand. We argue that
in our special case, more than 6000 h of play and use of an ordinary touchscreen device can develop
skills. Some of these skills are already being used to enhance the social life of the individual they
concerns. Some of these skills show promise for more practical applications in the future. At the same
time, we are seeing that an average touchscreen device, using ordinary generic apps, is showing great
universal design potential. In this article we are sharing some of this emerging promise, and showing
that the people it concerns—the people with ID—can take an active part in research and development.
Inclusion, collaboration, participation and active citizenship are all practically possible, fruitful and
beneficial [37]. Further research is needed to fully understand the true potential of touchscreen devices
for individuals with ID.

Hehir [23] writes: “( . . . ) disability is a natural form of human diversity that is neither pitiable
nor heroic, that disability is only tragic when the needs of disabled people are not met”.
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