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The following keynote address was delivered by Dr. Cary A. Supalo at the 2015 Training
Workforce and Development and diversity conference which is one of the divisions that is part
of NIH’s general medical sciences. This conference was attended by over 500 program directors
from all of the T32 sponsored projects in 2015. This presentation discussed the importance of a
full inclusive STEM workforce that includes persons with disabilities
I was asked to talk about inclusion in the
STEM workforce. I will first operate under
the assumption that we are all familiar with
the types of jobs in the STEM workforce.
Additionally, I will assume that we all have
an extensive knowledge base of the essential
tasks required in our areas of expertise. That
being said, what does this word ‘inclusion’
mean? This can vary from person to person.
For some, it means all encompassing. To
others, it might simply mean not leaving
anyone out. And to still others, it can
mean open to all. According to Webster’s
Dictionary, inclusion can be defined as, “the
act or practice of including students with
disabilities in regular school classes”.1 All of
these definitions sound similar. Yet, they are
different at their core meanings.
There is also the term ‘Universal Design’. I
am sure many have heard of this term before,
but not all may be familiar with what it
means. Universal Design, like inclusion, can
be defined as open to as wide an audience as
is possible. This means we would be trying
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to include as large a population into our
programs as we could. Ron Mace, one of the
creators of Universal Design describes it as,
“the design of products and environments to
be usable by all people, to the greatest extent
possible, without the need for adaptation or
specialized design”.2
Why is STEM such a challenge to achieve full
inclusion? This can be due to many different
reasons. The first of which is a lack of access
technologies that would allow a person with a
disability to perform the essential tasks of the
STEM employment opportunity.3 Another
reason might be a lack of opportunity to fully
participate in the STEM workforce. Hiring
committees may not know what is possible
in a STEM employment opportunity for a
person with a specific disability.4 Further,
some of their preconceived notions about a
specific disability may be rooted in a negative
experience they had prior to this opportunity.
Therefore, it is easy to stereotype. We all
have done this in one context or another. This
notion of stereotyping would not be unique
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to those reading this. Simply being aware of
this notion of stereotyping will help us to go
a long way in not doing so and giving the
applicant with a specific disability an equal
opportunity to compete for the position.
Many of us are scientists. Therefore, what do we
do in a more fundamental sense of our occupation
all the time? We ask questions. So do persons
with disabilities. We have this entire population
of persons with disabilities that have been forced
to problem solve through situation after situation
for more or less their entire life to overcome their
physical or mental limitation. Therefore, I ask
you, why would we not want to welcome this
entire population of life long problem solvers
into the STEM workforce?5 As you can see,
in this context, maybe persons with disabilities
would be an asset on our research teams.
Additionally, persons with disabilities often
pay greater attention to what they are doing
to minimize injury. As a result, they become
safer employees and less prone to accidents.
A study done by Swanson, Barrett and
Steere, 6 documented this phenomenon back
in the early 1980’s. If such a study were to
be conducted today, an assertion can be made
that the same would be true.
Also, we as scientists value multiple points
of view from different perspectives. A person
with a disability may see a problem differently
and thus have a unique solution to suggest. A
person with a disability is similar to a person
from a different ethnic background. Seeing
the world from a different point of view can
go a long way in empowering us to make the
next major scientific discovery.
If these are some of the assets of a person with

a disability joining my research team, then
how far should I go to make this possibility a
reality? I would say, that depends. It depends
on the nature of the disability. It depends on
the intellectual capabilities of the individual
in question. It also depends on the resources
available at your respective institutions. It
is not fair for the research advisor to have
to pay the brunt of the costs associated with
providing Americans with Disabilities Act
(ADA) accommodations. Therefore, there
are resources within your own institutions
to assist with such requests. If the matter
pertains to a graduate or undergraduate
student, your institution’s Office for Students
with Disabilities can be contacted to see what
might be possible. If it pertains to a post-doc
fellow, your Human Resources department can
assist you with providing accommodations.
Additionally, approaching your Department
Head to see if s/he can leverage additional
resources from the Dean of your college may
be fruitful. Further, depending on what types
of research grants you may have, the National
Institute of Health (NIH) and National
Science Foundation (NSF) are two federal
agencies that have supplements available for
the purchase of access technologies that will
enable your student with a disability to more
fully participate in the government sponsored
research. Therefore, I would say a little bit of
creativity can go a long way to full inclusion
for a person with a disability.
In addition to their extensive problem solving
and asking questions skillset, additional
facilities and resource requirements may be
different. For example, a person who is blind
may not require the use of a parking spot. A
person who is deaf (depending on the nature
of the deafness) may not be as distracted by
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noise as his/her hearing counterparts. It is
examples like these that are simply two of
numerous illustrations for how employment
difference can be strengths in the workplace.
That said, I would like to comment briefly on
some of my work to help promote inclusion
in the STEM workforce for persons who are
blind or visually impaired. I first want to say
that I lost my eyesight at age seven due to
a rare genetic disease. I grew up with five
other siblings all who were sighted. My
parents raised me very well, to the point
where I developed a strong appreciation
for education. I, at one time in high school,
was told that no blind person had ever taken
calculus before. If I wanted to pursue that,
my support teachers could not assist me in
that endeavor. Therefore, I was discouraged
from a possible STEM career path. I went off
to college as a business administration major.
After being introduced to a consumer
organization of blind persons, I realized my
dream to be a scientist was still possible. I
ended up changing my major in college
seven times because I could not decide what
I wanted to do. I eventually settled on a dual
degree in chemistry and communications.
I graduated from Purdue University, and
off to Penn State I went. I entered the
Ph.D. program, which presented its many
struggling points. However, I initially used a
team of undergraduate students to conduct all
of my scientific work at the bench with them
describing what was happening the entire way.
I designed my experiments based on what I
found in literature and under the guidance of
my research advisor. I did have technological
limitations to accessing chemical literature
because the text-to-speech interfaces could

not read chemical or mathematical content.
This has improved in recent years, but is still
somewhat cumbersome.
I completed my masters in inorganic
chemistry. I then was successful at landing
an NSF Research in Disabilities Education
(RDE) grant to develop the first suite of
talking and audible laboratory tools for the
blind in the science laboratory. I pursued
this funding on the premise that if we had a
suite of talking and audible lab tools, those
students with visual impairments could use
them. I wanted to see if this would positively
or negatively impact their feelings towards
science. If we could measure a positive shift,
then intuitively they would more strongly
consider career paths in STEM. It was this
six year funding effort that gave me the
opportunity to make the first text-to-speech
enabled scientific data collection interface
for the blind. I field-tested this technology
first in a residential school for the blind, then
later in mainstream science classes across
the United States. When these students were
given the opportunity to do their own lab
work, as opposed to working with a sighted
counterpart, their perception in their own
abilities that they could be a scientist were
increased. Therefore, what learning theorists
found to be true for the sighted students, I
found also to be true for the blind. Students
learn best by doing.7
I started my own for-profit business called
Independence Science. I used this company
as a vehicle for the commercialization of
these powerful talking laboratory tools. I
also provide consultation services to schools
around the world as to how they can provide
accommodations to students with various
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disabilities. My software development team
also feels we can make just about any piece of
computer interfaced lab equipment accessible to
students with disabilities. 8 What I have learned
through all of this is that anything can be made
accessible. It is simply a matter of having the
time and the resources to make it a reality.
I also used Independence Science as a small
business to pursue Small Business Innovation
Research (SBIR) funding. That was how I
successfully developed the Sci-Voice Talking
LabQuest product. This is a partnership between
Independence Science and Vernier Software &
Technology to make their handheld scientific
data logger talk. I was successful in landing
both phase I and phase II support for this effort.
We have now commercialized this technology
and are distributing it globally. It currently only
speaks English, but we are actively pursuing
funding to make it a multi-lingual product. In
short, it works like this. The Sci-Voice Talking
LabQuest can speak real-time sensor readings.
A student who is blind can independently start
and stop data collection. They can analyze their
data on the handheld, both in graphical and
tabular form. They can also record qualitative
observations and read them back. Another
nice feature about this device is it is a piece
of mainstream technology. Thus, nondisabled
students can and do often use this hardware in
science laboratory classes around the world.
Therefore, the approximately 70 different
sensors in the areas of chemistry, biology,
physics, earth science, and physical science are
all available for this device, and they all talk. 9
In the near future, this device will also become
compatible with a Tiger Braille embosser. This
is a tactile graphics enabled embosser that will
produce Cartesian graphs with Braille labels
right there in the science lab, thus providing

access right away for data analysis with lab
group mates. I see how this has helped students
who are blind all around the world to have
hands-on science learning experiences. Thus
giving them the opportunity to decide if they
wish to pursue a STEM career path or not. I
am always seeking other partners to collaborate
with to help open more doors of opportunity
for persons with disabilities to enter the STEM
workforce. This will contribute to a more
inclusive STEM workforce. However, much
work is still to be done.
Unfortunately, the overwhelming majority of
STEM education firms in the United States
seem to be not concerned with accessibility. I
received a communication from a biological
instrumentation firm recently regarding their
data collection software package used with their
instrumentation that was deployed in a biology lab
class at a post-secondary institution. My software
developers were working on the incorporation of
a commercially available text-to-speech screen
reader application to work with this package. All
we needed was for the company’s developers
to add four lines of code into their application.
My developers were even willing to provide the
four lines of code to them with explanations and
documentation as to what this would enable us
to do. The response was, “Accessibility is not
a priority right now.” My lead developer sent
a follow up email to the head of their technical
support team explaining this was a very simple
matter, and all we needed them to do was to add
these four lines of code into their application. A
response came back, “Perhaps this note got lost
in the email shuffle. Accessibility is not a priority
right now.” Some of you may be familiar with
the company in question.
Persons with disabilities need your help to lobby
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the science education industry to encourage
accessibility. If you are thinking about deploying
new computer assisted technologies in your
classrooms, ask the manufacturer if it is
accessible to students with disabilities? If you
are considering a commercially available on-line
course management or assessment system, ask
the manufacturer, if it is accessible to students
with disabilities? If so, ask them how. I can
almost guarantee you that in most cases, they
will indicate that it is accessible in some ancillary
way. To date, that is what I have experienced
when I visit their booths at trade shows. Whether
a product is a commercial or open source one, it
must be accessible. If it is not, what are the ethical
and moral implications of that decision to deploy
such a technology in a classroom? If we want to
truly achieve a fully inclusive STEM workforce,
the resources made available to the nondisabled
need to be made available to the disabled. Back
in 1954, Brown versus Board of Education said
separate, but equal was no longer acceptable.10
The same is also now true for the disabled.
If we can fully integrate the science classroom,
then we need to tackle enrichment programs.
There have been a number of Research
Experiences for Undergraduates (REU) and
other science enrichment programs for persons
with disabilities in recent years. The general
consensus of most programs is the student
with a disability is generally grateful for the
opportunity they have been given to participate.
Normally, this is not what they experience in
mainstream science education.
The more hands-on learning experiences we
can make possible through text-to-speech
enabled lab equipment, the availability of tactile
graphics and other hard copy Braille materials
in the case of the blind, and overwhelming

welcoming attitudes towards the disabled into
the STEM classroom are necessary, and only
then, I believe, is an inclusive STEM learning
environment achievable.
This inclusive STEM workforce parallels
something Martin Luther King once said, “Faith
is taking the first step even when you don’t see
the whole staircase.”11 It is up to us to try to make
more inclusive science learning experiences
possible for both the nondisabled and disabled.
When we can have a large percentage of
persons with disabilities working alongside
their nondisabled counterparts that is when
I believe we would have truly reached an
inclusive STEM workforce. Are we there yet? I
would say no, but I believe that day will come
and it is within our grasp to make it a reality.
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