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WHAT IF WE could create something 
where developers can make their ap-
plications accessible from the start, 
where they can still innovate and make 
cool apps but also make them acces-
sible at the same time?

This is the shared vision of third-year 
Ph.D. student Arun Krishnavajjala 

and his advisor Dr. Kevin Moran, 
who are working together to provide 
automated tool support for design-
ing accessible mobile applications.1

The Power of Positionality—
Why Accessibility?
For both researchers, these endeavors 
have personal motivations. Dr. Moran  
knows firsthand the frustrations that 

can come with technology not meet-
ing all users’ needs: “I have a family 
member who is in a wheelchair and 
is motor impaired. I actually was 
not really planning to get involved 
in this area of research until the pan-
demic happened and our primary 
means of communicating with her 
was through software. It turns out 
that a lot of it does not work really 
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well for someone who is operating a 
device using a switch or some other 
assistive mechanism.”

For Arun, the motivation also came 
from his family. It was his mother 
and her work with people with dis-
abilities that contributed to his desire 
to do this work. “My mom teaches 
autistic elementary students. So, I 
kind of see it on a firsthand level,” 
he says. Fortunately for Arun and 
Dr. Moran, they have the power and 
positionality as software engineering 
researchers to contribute solutions.

Toward Proactive 
Accessibility Support
While their budding interest in soft-
ware accessibility is new for them 
both, the space of developer tools 
for software accessibility is not. In 
fact, prior efforts set the founda-
tion for the initiatives that Arun 
and Dr. Moran have been working 
on.2,3 But they noticed a gap with 
respect to tool support for mobile 
app design and development. In par-
ticular, they wanted to support pro-
active considerations for a variety 

of disabilities, before any code is  
ever written.

“This is a fairly new area of work 
in software engineering research. 
There’s been a couple of groups that 
have been doing really good work in 
this space already … but one thing 
we noticed when surveying the liter-
ature is that the focus has been dis-
proportionately on a smaller set of 
users with certain types of disabili-
ties,” states Dr. Moran. 

Both researchers noted that when 
doing this kind of work, it’s both 
useful and important to think about 
how the software or application can 
be inclusive of all demographics of 
users. Fortunately, there are founda-
tions in place to support this kind of 
consideration in the form of guide-
lines.4,5,6 Many of these guidelines 
are targeted toward supporting users 
of varying backgrounds and abilities 
to ensure they can use software as 
easily as the general population.

For example, one important guide-
line is about how expanding sections 
(such as popup menus) affect users 
with motor impairments using mo-
bile app (see Figure 1). Figure 1(a) 
shows a screen that has an explicit 
button to close an expanding sec-
tion, which makes it easy for users 
who might interact with an app via 
an assistive mechanism, such as a 
physical switch. Users who interact 
with a user interface (UI) through 
a switch rely on a scanning mecha-
nism that iteratively highlights dif-
ferent UI elements, allowing them to 
tap the external switch to “tap” on 
the highlighted element. However, 
the screen in Figure 1(b) does not in-
clude a way to easily close a menu, 
which can make it difficult for mo-
tor-impaired users to navigate since 
the UI element scanning mechanism 
cannot highlight a button to close 
the menu.
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Dr. Moran says, “You could argue 
that there’s a really long tail of differ-
ent accessibility features that could 
be included in software, but there’s 
a pretty established set of guidelines 
that go a long way to support consid-
ering accessibility issues for a variety 
of different demographics.”

Arun adds to this, noting, “These 
guidelines have been around for a 
really long time. It’s only recently 
that technology has caught up to be-
ing able to automate these things. 
It’s surprising to me how little work 
there is on these guidelines that have 
existed for so long.” While he and 
Dr. Moran agree that this is unfortu-
nate, they also emphasize the oppor-
tunity it presents for them and other 
researchers to fill the gap.

Arun and Dr. Moran remarked 
that much of the recent research that 
we have seen at the intersection of 
software engineering and accessibil-
ity has been fueled by recent break-
throughs in artificial intelligence 
(AI) and deep learning. For instance, 
recent advancements in computer vi-
sion-based screen understanding, ca-
pable of reverse engineering various 
properties of UIs,6 have allowed for 
accessibility techniques that infer in-
formation from UIs and then use this 
information to improve screen ac-
cessibility.7,8 For example, recently, 
researchers have created techniques 
that adapt approaches for neural im-
age captioning to automatically gen-
erate descriptions, known as alt text, 
for UI icons that make it easier for 
users with visual impairments to 
navigate software. However, both 
Dr. Moran and Arun note that we 
are just scratching the surface of the 
tools and techniques that we can cre-
ate by leveraging these  advancements 
in AI.

Dr. Moran notes, “In the end, 
you want a seamless development 

process. From the get-go, you want 
a designer to envision the app and 
adjust the design to make sure they 
fall within accessibility standards. 
On the implementation side, if you’re 
not sure how to increase contrast of 
text or create an accessible menu, 
having a code autocompletion engine 
focused on these kinds of contribu-
tions could be really useful. On the 
debugging and maintenance side, if 
something does sneak through au-
tomated support, [it is important] to 
understand and rapidly fix any ac-
cessibility issue that arises.”

In fact, the opportunities to pro-
vide support beyond the detection 
of accessibility issues are vast. This 
includes leaning into our software 
engineering foundations to ensure 
adequate documentation and trans-
parency for end users to know that 
the applications they are using are in 
fact accessible and in what ways.

Advancing Accessibility— 
A Call to Action
Foundations have been laid, from 
guidelines to automated checkers, 
for accessibility considerations and 
support. So, what else do we need 
to realize effective tool support for 
software accessibility in practice?

For Arun, it’s data. In fact, much 
of his current effort has focused on 
finding and labeling datasets, given 
the lack of representative robust da-
tasets on disabilities that need to be 
considered. “There’s so many niche 
disabilities to account for. If we just 
say ‘visual impairments,’ what does 
that mean? That could mean par-
tial blindness or just complete loss 
of vision.” Dr. Moran agrees, add-
ing, “We haven’t been able to work 
directly with our target audience.  
I think a key part of any accessibility 
research is that you really do need 
to be working with the populations 

(a) (b)

FIGURE 1. Screens (a) with and (b) without a button to close an expanding section. 
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affected. You don’t want to prescribe 
something you think is an issue to 
them.” He also acknowledges that 
while this is an important consider-
ation, it is challenging in practice. 
“Development of these things is re-
ally important, but at the same time, 
it’s really challenging, especially 
when you’re in computer science, to 
find those kinds of partnerships.”

He and Arun also mention the 
role of the government in this effort. 
Dr. Moran states, “The typical gov-
ernment relations we know about 
are [agencies like] the NSF. But I 
think there’s potential for broader 
programs that are able to share an-
onymized data or connect us with 
the relevant communities that could 
facilitate this kind of work.”

With all this in mind, he and Arun 
caution those interested in work-
ing on research in this space. They 
both emphasize the impact software 
engineers can have and the impor-
tance of knowing (and leaning into) 
our strengths while acknowledg-
ing what we can and can’t do with 

them. “Don’t try to solve problems 
you can’t relate to. I cannot person-
ally myself relate to accessibility con-
cerns, but I relate to the fact that I 
am a software engineer. I’m able to 
provide input from my own experience 
to make better tools,” Arun says.

Dr. Moran echoes and augments 
this sentiment, stating, “Broadly 
consider the impact of the job you’re 
doing. A lot of work in software en-
gineering is done behind a computer 
screen, but that doesn’t lessen the 
impact.” He encourages research-
ers to “think about the things you’re 
passionate about as a researcher, and 
see how you can aim your research 
to make an impact on those things. 
Sometimes taking that leap can be 
really rewarding.” 
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