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Letter of Transmittal
October 7, 2016
President Barack Obama
The White House
1600 Pennsylvania Avenue NW
Washington, DC 20500
Dear Mr. President:
The National Council on Disability (NCD) is pleased to present the 2016 edition of National Disability
Policy: A Progress Report. Each year, NCD submits a statutorily mandated report to the White
House and Congress to offer recommendations on new and emerging issues affecting the lives
of people with disabilities. NCD identified one central topic as the core for the 2016 Progress
Report—technology. The Council decided to focus on information and communications technology
(ICT) because of the potential that it holds to transform how people with disabilities experience
the opportunities of citizenship in our society. The report also addresses assistive technology that
serves to enhance the independence of people with disabilities.
NCD submits this report during an exciting period in time, as we witness the evolution of
technology that can engage users by “listening,” “learning,” and “thinking” in order to meet
their needs. Advancements in technology have the potential to transform society and make it
more responsive to people with disabilities as they learn, work, receive health care, experience
community living, and engage in other activities. Thus, it is essential that the Federal Government
demonstrate full support for accessible ICT and assistive technology. Examples of how this can
be accomplished include enforcing legislation that prohibits discrimination based on disability;
prioritizing accessibility in all federal investments made through contracts and grants; and modeling
best practices when using websites, electronic files, videos, and other forms of electronic and
information technology to communicate information. Support for accessible ICT and assistive
technology can be further reinforced through a Technology Bill of Rights for People with Disabilities
to clarify how existing federal legislation applies to ICT and assistive technology.
Issues reflected in the 2016 Progress Report have implications for our society as a whole.
Addressing the needs of people living with a disability today is of immediate concern. However,
it is also important to consider the future needs of those who will acquire a disability at some
point in life. This includes the reality that many people in our technology-dependent society will
age into disability. As with people who experienced disability earlier in life, aging populations may
face extreme hardship navigating a society that is infused with inaccessible technology. The 2016
report highlights the need to design and use technology so that it transforms social, cultural,
informational, and physical spaces in a way that allows for people with disabilities to fully engage in
society.
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NCD appreciates the efforts of policymakers, technology industry leaders, people with disabilities, and
others who continue to promote policies and practices that will lead to technology that can be used by
all. We invite Congress and the White House to continue this momentum by carefully considering the
concerns reflected in the 2016 Progress Report and supporting the recommendations.
Respectfully,

Clyde E. Terry
Chairperson

(The same letter of transmittal was sent to the President Pro Tempore of the U.S. Senate and the Speaker of the
U.S. House of Representatives.)
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Executive Summary

T

he National Council on Disability (NCD)

assistive technology. The report then looks to

recognizes that technology is essential

the future of technology. It identifies how people

to the full realization of citizenship for

with disabilities, the technology industry, and

people with disabilities. Yet our society has not

others can capitalize on the opportunities that

evolved to the point where this population uses

accompany emerging and innovative technologies

technology to the extent needed to enjoy the

to maximize daily functioning. Federal legislation

rights of full citizenship, as recognized by the

and international policies that can impact

Constitution. As technology continues to evolve

how people with disabilities can benefit from

at a rapid pace, it is important to consider factors

technology are addressed next. Finally, the

that can facilitate or impede technology adoption

report offers recommendations to the President,

and use by people with disabilities. Thus, NCD

Congress, and federal agencies; the technology

has committed the 2016 Progress Report to

industry; and other private and public sector

technology. The report focuses on information

entities on policies and practices that promote

and communication technology (ICT) but also

opportunities for people with disabilities to

addresses other forms of assistive technology.

experience the full realization of citizenship with

To encourage the use and access of technology

the use of technology.

among all members of society, NCD proposes

A summary of recommendations to promote

a Technology Bill of Rights for People with

the full rights of citizenship through accessible

Disabilities.

technology follows.

The 2016 Progress Report begins by offering
insight on how technology can contribute to

Recommendations for the President,
Congress, and federal agencies:

the lives of people with disabilities in the areas
of education, employment, health and wellbeing, and independent living. Although the
report is limited to these four broad topics,
many of the principles described in this report
can be applied across different settings. Next,
the report identifies and describes common
barriers that interfere with the ability of people
with disabilities to use ICT and ICT-related

■■

Congress should establish a Technology Bill
of Rights for People with Disabilities that
identifies principles to be used for any future
technology legislation and clarifies that the
current landscape of laws, regulations,
and Executive Orders establishes a right
to accessible and inclusive technology and
ensures equal and fair access for Americans
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■■

with disabilities to existing and emerging

that promote accessible information and

technology and related services.

communication technology (ICT), assistive

initiate rulemaking that reinforces in

■■

■■

regulations that support engaging people

Disabilities Act (ADA) relates to the Internet.

with disabilities in leisure and daily living
activities.

Federal agencies such as the U.S.
■■

and consent to the President to support

should immediately finalize and issue

the ratification of the United Nations

any outstanding regulations regarding

Convention on the Rights of Persons with

accessibility to ICT.

Disabilities (CRPD) and the Marrakesh
Treaty to Facilitate Access to Published

Federal agencies should take aggressive

Works for Persons Who Are Blind, Visually
Impaired or Otherwise Print Disabled

with Section 508 of the Rehabilitation Act.
Congress should reauthorize the Individuals
with Disabilities Education Act (IDEA)
to provide greater access to assistive

(MVT).
Recommendations for the technology
industry:
■■

technology in all educational settings.
■■

(WCAG) 2.0 Level AA standards when
designing websites and web-based

federal units to develop and implement

software.
■■

reimbursement for people with disabilities

developing new technology.

functional performance in education,
employment, health, community living, and

■■

other settings.

design.
■■

Expand training opportunities and

incentivizes agencies to incorporate a focus

information resources to educate

on outcomes for, or partnerships with,

consumers on how to use access features

people with disabilities into the judging

to enhance the user experience with

criteria.

technology devices.

Congress should make greater research
and development (R&D) investments

16

Provide technology developers with ongoing
professional development on accessible

Congress should reauthorize the America
COMPETES Act to include language that

Engage people with disabilities to participate
in user experience research when

who rely on technology to enhance

■■

Apply Web Content Accessibility Guidelines

Congress should identify and authorize
a funding stream to provide partial or full

■■

The Senate should provide its advice

and the Office of Management and Budget

steps to achieve and maintain compliance

■■

Relevant federal agencies should issue

plain language that the Americans with

Department of Justice, the Access Board,

■■

technology, and future innovations.

The U.S. Department of Justice should

National Council on Disability

■■

Make greater investments in R&D of
accessible technology.

Recommendations for the private sector

■■

of higher education should include learning

and local and state public sectors:
■■

standards related to accessible design in all

All sectors should establish and implement

STEM curricula.

procurement criteria and procedures
that ensure the acquisition of accessible

■■

technology.
■■

industry so that it can implement the final

All sectors should ensure that technology

rules of the nondiscrimination requirements

accessible to people with disabilities.

in health programs and activities reflected

All sectors should access federally funded

and Affordable Care Act (ACA) and the U.S.

resources such as the Partnership on

Access Board standards for accessible

Employment and Accessible Technology

medical diagnostic equipment.

in Section 1557 of the Patient Protection

(PEAT) and the Job Accommodations
Network (JAN) for guidance on assistive and

■■

State health and human services agencies
should provide support to the health care

used by job candidates and employees is

■■

Local education agencies and institutions

■■

State health and human services agencies

accessible technology in the workplace.

should incentivize insurers to increase

Local education agencies and institutions

rehabilitative services and devices beyond

of higher education should assess science,

those covered by the essential health

technology, engineering, and mathematics

benefits and the benchmark plan.

coverage for additional habilitative and

(STEM) curricula to identify and correct
accessibility barriers that would preclude
participation among students with disabilities.

National Disability Policy: A Progress Report
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[

Technology that enables access to
the full opportunities of citizenship
under the Constitution is a right.

(Official White House photo, used with permission)

18

National Council on Disability

Introduction

Background
Technology that enables access to the
full opportunities of citizenship under the
Constitution is a right. This is reflected in
federal legislation such as the Americans
with Disabilities Act (ADA); the Individuals
with Disabilities Education Act (IDEA); the
Rehabilitation Act of 1973, as amended
(Rehabilitation Act); the Patient Protection and
Affordable Care Act (ACA); the 21st Century
Communications and Video Accessibility Act
(CVAA); and a series of technology-related laws.
Major improvements in the accessibility of
technology have occurred through the efforts
of government, industry, advocacy groups,
and people with disabilities themselves.
These efforts promote access to education,
employment, health care, and independent
living opportunities among this population.
Nonetheless, many people with disabilities
continue to face barriers accessing the Internet,
enjoying media, and engaging in other forms
of technology. A number of factors contribute
to these barriers, such as the complexity and
lack of training to enable use, limited resources
committed to innovation, and cost. In addition,
the implementation of regulations that guide
access standards often lag behind the rapid
pace of technology, which can interfere with
technology access.

The barriers that people with disabilities
face in accessing technology are especially
troubling because technology has the potential to
transform how this population lives in a society
designed for those with no functional differences.
These barriers limit the ability of people with
disabilities to participate in and contribute to
society by reducing options to access important
services that are available to people without
disabilities. By expanding access to technology to
everyone, people with disabilities will be able to
take advantage of services that are intended to
enhance the lives of all people in our society.
Making technology accessible to people with
disabilities will not only make our society more
inclusive but will also serve to maximize the
potential ability of a powerful but often excluded
population to contribute to society. For example,
technology can improve educational experiences,
facilitate job tasks, provide better health care, and
facilitate independent living. Additionally, technology
that benefits people with disabilities benefits the
larger society. For example, closed captioning,
originally instituted for those who are Deaf and hard
of hearing (HOH), benefits hearing people in noisy
venues such as airports, health and fitness clubs,
and restaurants. In addition, accessible technology
can help information and communication
technology (ICT) companies remain competitive in
the global marketplace (Econometrica Inc. 2015).
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for the masses to provide access for people with
“Inclusive design, universal design, and

disabilities; and mainstream ICT that contains

design for all involves designing products,

accessibility features, coincidentally or by design.

such as websites, to be usable by everyone

For example, a tablet, which is a commonly used

to the greatest extent possible, without the

ICT device, may serve as assistive technology

need for adaptation. Inclusion addresses a

when someone who is nonverbal uses the

broad range of issues including access to and

built-in speech-to-text capability to facilitate

quality of hardware, software, and Internet

communication. Prosthetic technology is an

connectivity; computer literacy and skills;

example of orphan technology that can be

economic situation; education; geographic

used by those who have lost a limb to enhance

location; and language—as well as age and

physical functioning. Screen readers are an

disability.”

example of a common assistive technology that
Web Accessibility Initiative (WAI) 2016

converts written text to audio output.
Technology that enables access to the
full opportunities of citizenship under the
Constitution is a right. Disability is a natural part

People with disabilities are a part of
mainstream America. ICT is essential to how

social, cultural, informational, and physical spaces

mainstream society functions. Whether it be

to enable people to enhance specific functional

computers, smartphones, kiosk machines, or the

performance and fully engage in society. In

Internet, ICT serves as a gateway to activities

many cases, these adjustments may include

such as learning, working, staying in touch with

technology. As a forward-thinking body, NCD is

family and friends, purchasing products and

concerned not only with the rights of people who

services, facilitating travel, keeping up-to-date

live with disabilities today but also with the rights

with world events, and enjoying entertainment.

of people who will transition into disability in the

The use of ICT to access and perform such

future because of injury or a medical condition.

activities has become so ingrained in our society

As our technology-dependent society grows

that it has become a need and an expectation.

older, this report is also relevant to those who will

It is a way of life that many people experience

live long enough to age into disability.

without a single thought. Because of the daily
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of human diversity that requires adjustments in

Despite existing legislation that serves to

reliance on ICT to perform a myriad of tasks,

preserve these rights, there is an urgent need for

it is essential that people with disabilities have

a Technology Bill of Rights that will recognize the

access to the same technology. Many people

role technology plays in enabling full citizenship.

with disabilities also rely on assistive technology

A recognition of the body of technology rights

to enhance functional performance. Assistive

enshrined in one place could serve as a central

technology can manifest in multiple formats, such

resource for people who currently experience

as orphan technology that is highly specialized

disability, and for those who will transition into

and used by a small population of people with

disability, to understand the rights that are

disabilities (Seelman 2005); specialized hardware

guaranteed to them by federal legislation. It

and software that work with technology designed

would also function as a resource for all levels of

National Council on Disability

government, the technology industry, businesses

NCD expects the 2016 Progress Report to also

that serve the public, employers, educators, and

resonate with people with disabilities who need

even people with disabilities to understand their

accessible ICT and assistive technology to facilitate

role in promoting technology that enables people

participation in daily life activities. It is also NCD’s

with disabilities to engage in full citizenship.

hope that people outside of the disability field will

The 2016 NCD Progress Report

use this report to understand how their professional
practices may have a positive or negative impact

NCD affirms the need for a Technology Bill of

on the lives of the 56 million Americans with

Rights for People with Disabilities. This need is

disabilities (Stoddard 2014). For example:

reflected throughout the 2016 Progress Report,

■■

which places an emphasis on ICT and assistive

2016 Progress Report for guidance on

technology, much of which may be used in

reauthorizing existing legislation and

conjunction with mainstream ICT to facilitate

initiating and supporting partnerships, which

access. Combined or used separately, these

aim to reap the benefits of advancements

technologies maintain or increase functional

in technology accessibility through the

performance. Without accessible ICT and

development of technology innovation.

assistive devices, it is virtually impossible for
many people with disabilities to benefit from

Federal policymakers may use the

■■

The technology industry (both mainstream

all that society has to offer, and to contribute

technology and assistive technology)

to society as well. Furthermore, it is crucial to

may use this report to gain a better

emphasize that ICT devices and platforms should

understanding of the needs of people

be born accessible—or accessible from their

with disabilities who rely on accessible

inception—and not merely retrofitted to meet the

technology and the needs of their

needs of people with disabilities.

customers in the public and private sectors
who have a legal responsibility for providing

The 2016 Progress Report benefits from

accessible technology.

input from youth and young adults with
disabilities, most of whom were born into a
digital society. NCD solicited this perspective via
a crowdsourcing activity that involved a Twitter
chat. This crowdsourcing activity generated more
than 500 original and retweeted responses to
questions about technology and people with
disabilities. Select responses from participants
of the Twitter chat appear throughout the report
to illustrate the role that technology plays in the
lives of people with disabilities. A synthesis of
the Twitter chat appears in Appendix A.
The 2016 Progress Report updates the White

■■

Professionals in the public and private
sectors may use the 2016 Progress Report
to understand how technology can support
and provide new opportunities for the
stakeholders with disabilities whom they
serve and employ. It also offers insight to
those working in the public and private
sectors on their legal obligations to provide
accessible technology.

A glossary of terms is provided in Appendix B
to offer clarification on how the 2016 Progress

House and Congress on policy issues related to

Report uses terms that may be unfamiliar to

people with disabilities and technology. However,

some readers.
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Chapter 1. Improving the Lives of People
with Disabilities with Technology

T

his chapter illustrates technology’s

These students constitute approximately

potential to contribute to education,

13 percent of public school children and, in the

employment, health and well-being,

2012 to 2013 school year, they had a high school

independence, and activities of daily living.

graduation rate of 62 percent compared with

The number of topics of importance regarding

a national graduation rate of 81 percent of all

technology and people with disabilities extends

students (inclusive of students with and those

far beyond the reach of this report. Thus, these

without disabilities) (Diament 2015). In the realm

topics are only intended to help illustrate the

of higher education, approximately 11 percent of

need for accessible and inclusive technology.

undergraduate students report having a disability

NCD’s website contains a comprehensive list of

(Kena et al. 2016). Among students with learning

topic areas that readers can reference to learn

disabilities, 94 percent of those in high school

more about issues that affect the lives of people

receive support, but only 17 percent of those

with disabilities.

in college receive support. Only 34 percent of
these students graduate with a four-year degree

Education

within eight years after completing high school,

NCD recognizes that technology has the potential

compared with 56 percent of those without

to equalize access to education opportunities

learning disabilities, who graduate with a four-

for students with

year degree within six

disabilities, contributing

years after graduating

to independent,

Tech such as #Braille displays and

productive, prosperous,

screen readers helps our members

important to note that

and fulfilling lives.

live the lives they want at home,

many students with

Despite advancements

school, work, & play.

in education policy and
enhanced opportunities



—Twitter Chat Participant

to access education,

from high school. It is

invisible disabilities such
as learning disabilities
choose not to disclose
this information to their

students with disabilities continue to face

institutions and thus do not receive the support

educational disparities and barriers to full and

services that may be available to them (Lightner,

meaningful participation in learning (Wahl 2016).

Kipps-Vaughan, Schulte, and Trice 2012).
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Just as the Individuals with Disabilities

adaptive learning software to teach discrete skills

Education Act (IDEA), Section 504 of the

by using information gathered through integrated

Rehabilitation Act, and the Americans with

formative assessments of student knowledge

Disabilities Act (ADA) opened the physical doors

and understanding. When using these systems,

to colleges, universities, schools, and classrooms

students log into their individual accounts and

for students with disabilities, technology can

are presented with content in a format and at a

provide access to the actual content of instruction

pace matching their individual needs. The teacher

in ways that were not formerly possible. For

is able to monitor each student and circulate in

example, speech-to-text software and digitization

the classroom, providing individualized support.

of text provide access to education curricular

These programs help to create a seamless

materials for students who are blind or visually

experience for students with different learning

impaired and for those
who have a specific
learning disability and

needs by collecting data

Technology has given me a voice.

adjusting the content

cannot effectively

Because I cannot “speak verbally” it

read printed materials.

helps the world hear AND value my

Other examples of

NCD’s crowdsourcing

voice! Technology has given me not

technology that supports

activity illustrates this
point, which asked
youth and young adults

just a voice, but a venue to share
my knowledge with others, reflect

with disabilities about

and react.

their experiences with



according to their needs.

better integration of
students with disabilities
into the classroom
involve cloud computing

—Twitter Chat Participant

accessible technology.

services. These webbased programs enable

Multiple respondents noted that they could not

collaboration among peers, provide options for

have reached their level of educational attainment

private communication with teachers, and offer

without access to assistive technologies such as

toolbar add-ons to present the information in

text-to-speech software and braille display.

accessible formats. Students who may have

Individualized assistive devices are not

previously been removed from general education

the only way that technology has impacted

classrooms can now receive similar types of

students with disabilities. Today, technology

supplemental or modified instruction, spend

has been incorporated into everyday lessons

more of their time with peers, and be included in

and classroom experiences for all students

the general classroom environment.

throughout schools. More specifically, the use of
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on their progress and

In addition to programs that can be used in

educational technology is particularly beneficial

a whole-classroom setting, there are a number

for students with disabilities because it often

of widely available educational games that have

offers students additional ways to both engage

been developed specifically to teach social and

with information and communicate to instructors

emotional skills to students with disabilities.

what they have learned. In traditional classroom

Given estimates that 75 percent of students

settings, educators are increasingly using

with learning disabilities have difficulties with

National Council on Disability

Official White House photo, used with permission.
social skills and almost one-third need additional

classroom, and the student controls the robot’s

social skills training past high school, social skills

mobility through an application (app). This enables

instruction is especially important for students

the student to stay connected socially, as he or

with disabilities (Center for Implementing

she remotely traverses the halls with peers. The

Technology in Education n.d.; Elksnin and Elksnin

mobility of the devices also means that the virtual

2003). Virtual environment technology and

experiences are not limited to one classroom or

simulations can be helpful in providing students

teacher with specialized equipment; the student

with disabilities such as autism with opportunities

has the opportunity to participate in the full

to practice social interactions.

academic and social experience.

Recent advances in robotics enable students

Emerging technologies can be very beneficial

who cannot physically attend school to participate

to students with disabilities, but there are

virtually. This is made possible through the

barriers to their access and use. It is important to

use of a simple robot that is, in essence, a

consider whether computer programs intended

tablet enabled with two-way video capabilities

to support learning and skill development are

and Internet access, mounted on a remote-

compatible with assistive technologies such as

controlled motor. This robot streams two-way

screen readers or include captioning for all audio

video between a home-based student and the

elements so that they can be accessible for
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students with sensory disabilities. Furthermore,

Therefore, when a student transitions to a

the costs and parties responsible for paying for

different school district, or to postsecondary

technology in the education setting must be

settings, the student is not entitled to bring

considered. Section 504 of the Rehabilitation

the device with him or her. Some families may

Act requires colleges and universities to provide

not have the financial ability to purchase such

reasonable accommodations to students with

devices. Among youth with disabilities between

disabilities, which includes auxiliary aids and

ages 15 and 24, more than 50 percent report

services, unless doing so would fundamentally

that they do not have all the assistive devices

alter the nature of the educational services

that they need, and 25 percent do not have

provided or if it would cause an undue financial

any device (Lindsay and Tsybina 2011). This can

or administrative burden on the institution. IDEA

impede a student’s future success in college,

stipulates that assistive technology should be

training programs, and careers, and ultimately

considered for students with disabilities by the

their ability to live independent lives. As the

individualized education
program (IEP) team
to ensure that these

various ways technology

Being able to afford technology after

students receive a

school into graduate school was a

free and appropriate

big hurdle.

education. Sections



300.5 and 300.6 of the

can be used to enable
students with disabilities
to access education
continue to advance and

—Twitter Chat Participant

change, how students
and families receive

IDEA defines assistive technology as “any item,

funding for assistive devices is an area of policy

piece of equipment, or product system . . . that

and practice that will need to be adjusted and

is used to increase, maintain, or improve the

updated. For example, although Title V of the

functional capabilities of a child with a disability.”

Elementary and Secondary Education Act

This is a wide and subjective definition, and its

(ESEA) of 1965 provides funding to school

intent is dependent not only on the diagnosis

districts to pay for technology (U.S. Department

and needs of the child but also the IEP team’s

of Education n.d.), low-income students,

personal and professional opinions.

schools, and districts would benefit from

Defining what assistive technology is in

greater opportunities to use ESEA Title I funds

an IEP is important because IDEA requires

to enhance access to assistive devices during

that schools, not families, are responsible for

transitional periods.

making assistive technology available when it is
services, related services, or supplementary

Science, Technology, Engineering,
and Mathematics (STEM) Education

aids and services (Section 300.105, Individuals

Technology is important for improving the lives

with Disabilities Education Improvement Act

of people with disabilities on two important

of 2004). Limited provisions exist to enable a

levels. First, technological products and advances

student to use devices at home, but the family

enable students with disabilities to have

does not own any device provided to a student.

equitable educational opportunities to students

required as a part of students’ special education
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without disabilities. As a result of labor market

Laboratory is a biology wet lab created

predictions and labor shortages in science,

specifically for making science careers more

technology, engineering, and mathematics

attainable for people with disabilities (Kline

(STEM) fields, efforts have been under way to

2013). The lab features adjustable workstations

increase all students’ mastery of and interest in

and signage for people who have low vision

STEM education. Just like their peers without

or are blind. The lab was designed using

disabilities, students with disabilities should

Unity, software that has been used to create

have the 21st century education that provides

immersive environments and is frequently used

them with the STEM expertise and skills to

in building computer games. A virtual tour of the

compete for these jobs. Second, the availability

Accessible Biomedical Immersion Laboratory

of accessible ICT and assistive technology that

is also available online and can serve as a

provides equitable opportunities for students with

model for other science labs that will include an

disabilities is itself dependent on innovation in

accessible design. Despite this example, it is

the STEM fields.
Advancements
in STEM fields are

important to note that

The need for PWDs [people with

directly related to

disabilities] to be leading the

the development of

experience, coding, and engineering

many of the assistive

of technology is huge.

technology tools that are
available, yet people with



—Twitter Chat Participant

many laboratories are not
accessible to people with
disabilities.
Simply encouraging
students with disabilities
to study STEM fields is
not enough to enhance

disabilities are significantly underrepresented

educational access and opportunity. Just as

in STEM industries. Although 23 percent of

students benefit from both using and learning

undergraduate students with disabilities are

to develop technology, they will benefit from

enrolled in STEM majors, roughly on par with

both engaging in STEM fields in general and

enrollment rates of students without disabilities,

exploring STEM concepts from a perspective

these students represent only 7 percent of

that focuses specifically on how STEM can

people pursuing graduate-level STEM degrees

be used to further improve the lives of people

and only 1 percent of those earning doctoral

with disabilities. To accomplish this, STEM

degrees in STEM fields (NSF 2009).

curriculum should cover topics that address

Laboratory experience and course work

inclusiveness and accessibility to encourage

are critical to the science and engineering

students to develop technology that is born

fields. Distance learning and virtual classrooms

accessible. The U.S. Department of Labor’s

have enhanced opportunities for students to

(DOL) Office of Disability Employment Policy

access STEM education, but they are rare.

recognizes this as an important approach, as

One example of a fully accessible science

reflected in its support of the Benetech initiative,

classroom environment is the Accessible

the DIAGRAM Center. This Center advances the

Biomedical Immersion Laboratory at Purdue

digital imperative that any content that is “born

University. The Accessible Biomedical Immersion

digital” can and should be “born accessible”
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(Diagram Center n.d.). STEM curriculum should

from high school to postsecondary education,

also prepare students to develop assistive and

and then to employment to support ongoing

rehabilitative technology. Including these topics

professional learning.

in the curriculum brings about awareness among
people without disabilities and empowers

Employment

students with disabilities to apply what they are

Accessible ICT and assistive technology in

learning in a manner that improves accessibility

the workplace can promote economic self-

for themselves and others. The Computer

sufficiency through inclusion in employment.

Science for All initiative aims to increase

As early as 1993, people with disabilities

access to computer science courses and STEM

reported the benefits of assistive technology in

education among all students, with special

helping them earn more money, perform work

attention to those from underrepresented

better and more quickly, and find employment

backgrounds. The initiative is supported by

(Stumbo, Martin, and Hedrick 2009). The

the National Science Foundation (NSF), U.S.

Federal Government funds the Partnership

Department of Education, and other private/

on Employment and Accessible Technology

public partnerships, and offers great promise to

(PEAT) to support employers, IT companies,

infuse access issues throughout STEM curricula.

and others to understand the benefits and

This initiative has the potential to ensure that

process of building and purchasing accessible

students with disabilities can participate in

technology.

computer science and other STEM curricula
about the importance of accessible design when

Connecting to Employment
Opportunities

developing new technology (U.S. Department of

Before a person can benefit from technology

Education 2016).

in the employment setting, it is important

and to teach students enrolled in these classes

Learning does not stop after secondary or
even postsecondary school. With ever-increasing

in the workforce long before the job begins.

opportunities for learning across the lifespan,

For employers, this inclusion starts with a

it is important that people with disabilities

commitment from the outset—during the

have access to technology that supports their

application development and recruitment

particular learning needs both during transitional

efforts. For job seekers, the need for

periods and as they enter the workforce. This

accessible technology begins even before

includes retaining technology when transitioning

the application process, starting with the

to middle school or high school, which falls within

job search, résumé development, and other

the scope of IDEA, and accessing reasonable

preparatory steps.

accommodations in higher education and
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to consider issues of access and inclusion

The advent of accessible online job search

beyond, which is outlined in Section 504 of the

engines and apps has enhanced the ability of

Rehabilitation Act and in the ADA. Students

people with disabilities to search and apply

should also be able to retain technology as they

for jobs. Applying for a job online and virtual

transition from one school district to another,

interviewing enables people with observable

National Council on Disability

disability. There are a number of resources, such

Workplace Information and
Communication Technology (ICT)

as abilityJOBS (abilityJOBS n.d.), that focus

Regardless of whether a person is teleworking

specifically on connecting employers with job

or working from a traditional office space,

seekers with disabilities. Employers benefit

the ability to communicate is essential for all

by having access to a targeted population

forms of employment. The CVAA expands

of potential new hires to meet their various

protections to provide accessible ICT delivered

business needs. Further, these resources

via broadband, digital, mobile, and other devices

afford federal contractors a pool of candidates,

and apps (Federal Communications Commission

amongst other benefits, to consider as they

[FCC] 2016). Access to such technologies

respond to Section 503 regulations that aim

can be essential for enabling, for example,

to enhance hiring practices for people with

people who are Deaf and HOH to participate in

disabilities. Job seekers benefit because

teleconferences.

disabilities to choose when to disclose their

these platforms are
accessible and offer a
safe space to highlight

The benefits of

The broader use of text messaging/

their contributions to a

chat at work means more access for

company without the

Deaf/HOH workers

fear of stigma. Virtual



recruiting fairs, such

technology extend to
people with disabilities
who are entrepreneurs.
As one person shared

—Twitter Chat Participant

during crowdsourcing
activities conducted

as those offered through Bender Consulting

for this report, social media and digital editing

Services (Bender Consulting Services n.d.),

tools made work as a freelance photographer

target people with disabilities and allow job

more feasible. This person was able to connect

seekers to enter their résumés into a database

readily with customers through the Internet

and participate in text-based or video chats with

and could use digital tools to access and edit

potential employers.

pictures instead of having to navigate photography

For those interviewing in person, technology
can play a major role in facilitating the early steps

development labs.
Accessible technology can be essential for

in the employment process. Applying for a job

people with disabilities who want to pursue

can be stressful, particularly for a person with a

entrepreneurship in this digital age. There has

disability who is anxious about facing stigma in an

been an increase in automation of positions in

interview process. An in-person interview can also

industries such as service, manufacturing, and

be challenging for people with communication

sales, reducing employment positions held by

disabilities. Certain types of software can help

some people with disabilities. However, new

to alleviate that stress and encourage people to

opportunities have emerged with the “gig”

pursue employment. The Dan Marino Foundation

economy. Gig employment involves work

has developed ViTA DMF, a virtual environment

that is contracted out, usually for short-term

that allows people to practice interview and

engagements. For example, Uber, TaskRabbit,

conversation skills critical to obtaining and

and Airbnb connect customers with a short-

maintaining employment (ViTA DMF n.d.).

term service on an as-needed basis. By 2020,
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40 percent of American workers are expected to

today’s workforce could positively impact all

be part of the “gig economy” (Weber 2014). This

workers—improving productivity and satisfaction

option provides greater flexibility for people with

among employers as well. Data from a 2015

disabilities who must work part-time or in shorter

Job Accommodation Network survey described

shifts. Gig jobs can also provide income when

one company that purchased a communication

more traditional jobs are hard to find. These jobs

device that enabled a computer technician who

usually focus on whether a person can perform

was experiencing hearing loss to communicate

the specific task and may be easier to obtain for

better with coworkers (Job Accommodation

people with disabilities than traditional careers.

Network 2015). The communication device

Although gig jobs offer opportunities for people

included a microphone and tablet that transcribed

with disabilities to secure meaningful work, there

utterances of coworkers to text and used a

are limitations to consider. Potential drawbacks

speech-generating device when needed. Despite

include no health care benefits, inconsistent

the cost of the accommodation, the employer

income, risk of losing Social Security benefits,

reported that the device enabled the employee to

and ambiguity in the application of laws that

communicate more effectively—an essential part

address employment such as the ADA.

of relationship building and effectiveness on the
job. People with disabilities, employers, and the

Workplace Options

public all benefit when people with disabilities are

Accessible ICT and assistive technology enable
people with disabilities to execute their job tasks

fully included in the workplace.
Full inclusion in the workplace does not

and promotes equitable access to employment

always require a physical location. As cloud

opportunities as required by the ADA. From a

computing, videoconferencing, and other virtual

corporate standpoint,

collaboration tools have

supporting accessible

Telecommuting allows people

and assistive technology
could become a hiring

to be part of the team when

differentiator. Fortune

circumstances don’t make that

magazine (Clancy 2014)

possible.

highlighted a Utah-based



company, TCN, which

the workplace, instances
of teleworking have
also increased. Regular
instances of teleworking

—Twitter Chat Participant

among the population of
those who are not self-

added features to its cloud-based service that

employed have grown by 103 percent since 2005,

enabled businesses to include employees who

and 80–90 percent of the U.S. workforce reports

have visual impairments in customer support

that they would like to telework at least part time

roles. This was made possible by connecting

(GlobalWorkplaceAnalytics.com n.d.). Teleworking

the company’s Windows operating system

is of particular benefit for people with disabilities

with the Job Access With Speech (JAWS )

who have inadequate access to transportation

screen reader, sold by Freedom Scientific. The

or limited ability to travel (Institute of Medicine

rollout of this connection took only a matter of

2007). Technology that enables people with

hours. Accessible technological tools used by

disabilities to work from home, therefore, is not

®

®
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become ubiquitous in
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always a matter of simple convenience as it is for

People with disabilities may also face stigma in

people without disabilities. The crowdsourcing

the workplace for using assistive and other forms

activity that informed this report generated

of technology that support job functions. This

comments about how technology for telework

stigma may center on concerns regarding device

is critical to employment success among many

aesthetics, gender and age appropriateness, and

people with disabilities.

social acceptability (Parette and Scherer 2004).

Some participants commented that even

Wider acceptance of the use of mobile devices

having the option to telework a few days a week

such as tablets and smartphones in workplaces

has saved hours and energy they otherwise

as well as assistive device integration would

would have had to spend on a commute,

enhance the ability of people with disabilities to

enabling them instead to channel that energy

work effectively.

into their jobs. It is important to note that not all

Reducing employment discrepancies among

people with disabilities may want to telework.

people with disabilities requires the removal

Some people with disabilities have reported

of barriers at each stage of the employment

feeling isolated during telework, and providing

process. Civil rights laws and technological

the option to telework only for people with

advances have done much to level the playing

disabilities can increase stigma if it is perceived

field for people with disabilities. However, much

as preferential treatment by other employees

work is left to be done as people with disabilities

(Tompa et al. 2015). Telework should also not be

continue to face barriers to employment. People

used in place of providing appropriate workplace

with disabilities attend college at rates similar

accommodations.

to those of people without disabilities but

Although mainstream technologies such as

graduate at lower rates, have far lower rates of

cloud computing and mobile devices support

employment, and are overrepresented in low-

enhanced job functioning, the one-size-fits-all

paying jobs (U.S. Department of Labor 2014).

technology available in mainstream markets is

They are overrepresented in 17 of the 20 fastest

not always sufficient for enabling full integration

declining occupations and underrepresented

of people with disabilities into the workforce.

in 16 of the 20 fastest growing ones (U.S.

The use of these communication technologies

Department of Labor 2014). Further, since the

is essential for many job functions, and

ADA was signed in 1990, the employment gap

without the adoption of standards for making

between people with and without disabilities has

ICTs accessible, people with disabilities will

widened (Yin and Shaewitz 2015). As discussed

experience unequal access to the information

earlier, technology can broaden access to the

and resources they need to compete in

educational and learning opportunities that can

the workplace. In addition, interoperability

prepare people with disabilities for a range of

challenges plague both people with and

employment opportunities such as those in the

without disabilities. Identifying ways to ensure

STEM fields, while also enabling them to take

that assistive technology works with existing

on job roles that may have previously been

employer systems would provide more seamless

inaccessible. This enables people with disabilities

workplace integration for people with disabilities.

to share their talents and expertise with many
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employers, organizations, and other people who
need them.

For HIT to deliver its potential for all
Americans, including people with disabilities,
older adults, and family caregivers, the

Health and Well-Being

technology must match the needs of users with

Health and wellness can look different from

a wide variety of limitations and impairments.

person to person, according to culture, interests,

Resources such as Early Innovator grants

ability, race, and myriad other factors. To support

provided through ACA created funding to help

these differences among people with and without

states build HIT infrastructure for the health

disabilities, access to health care professionals

insurance marketplace. Other efforts to promote

and appropriate devices to diagnose and support

the adoption of HIT include the “meaningful use

health are critical. Communication technology and

framework” developed by ONC. The meaningful

advances in engineering have been particularly

use framework requires that a health care

important in helping people with disabilities

provider must show that they are “meaningfully

access the services that support their health and

using” their certified electronic health record

wellness.

(EHR) technology in order to receive EHR
incentive payments from Medicare or Medicaid.

Health Information Technology
and Electronic Health Records

Therefore, meaningful use criteria must include

The U.S. Department of Health and Human

to people with disabilities. Implementation of

Services’ (HHS) Office of the National Coordinator

the meaningful use framework by eligible health

for Health Information Technology (ONC) defines

care providers has occurred in three stages, with

health information technology (HIT) as the

stage 1 implementation required between 2011

application of information processing involving

and 2014 (Centers for Medicare and Medicaid

both computer hardware and software that deals

Services 2010), stage 2 implementation required

with the storage, retrieval, sharing, and use

between 2014 and 2016 (Centers for Medicare

of health information for health care (HealthIT

and Medicaid Services 2012), and stage 3

.gov 2013). HIT includes not only traditional

implementation required by 2017 and beyond

technologies such as electronic and personal

(Centers for Medicare and Medicaid Services

health records, but also mobile and telehealth

2015).

technology, cloud-based services, medical
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factors, such as accessibility, that are important

As more people use the Internet and

devices, remote monitoring devices, and assistive

smartphones as their primary interfaces for HIT,

technologies. HIT is important for people with

ICT developers can use guidelines developed by

chronic and complex conditions (such as people

the U.S. Access Board and the Web Accessibility

with disabilities) to support self-management,

Initiative as a model for making smartphone and

health monitoring, care coordination, self-directed

other HIT technologies accessible. Finally, further

learning, and patient-clinician communications.

support of reimbursement for HIT services will

Evidence suggests that HIT-supported self-care

open business opportunities for providing HIT

can reduce costs, improve health outcomes, and

services for people with disabilities. Support

increase patient satisfaction.

of HIT development, accessibility, and usability
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can potentially improve the lives of people with

particularly beneficial to people with disabilities

disabilities by providing the necessary platform

who experience limited mobility or who for other

for many of the technologies described below.

reasons find it burdensome to travel to a medical

Telemedicine and Telerehabilitation

facility. Physician-rated quality of care was also
shown to be higher for patients who received

The American Telemedicine Association defines

consultations with telemedicine than for patients

telemedicine as “the use of medical information

who received either telephone or no consultation.

exchanged from one site to another via

Telemedicine was also associated with more

electronic communications to improve patients’

frequent changes in diagnostic and therapeutic

health” (American Telemedicine Association

interventions and higher satisfaction than were
telephone consultations

n.d.). In practice, this
can encompass a
teleconference with a

Using applications to track my health

(Dharmar et al. 2013).
Telemedicine, along with

health care provider,

from exercising to my “female”

people using the Internet

stuff. I have “proof” of issue and

mobile medicine, was

to find specialized health

progress for my doctor visits.

shown to be a promising

information or receive



practice in supporting

peer support, and using

—Twitter Chat Participant

patient web portals and

diabetes-related health

devices in patients’ homes to monitor such

outcomes for socially disadvantaged populations

health measures as blood glucose or vital signs

(eHealth Initiative 2012).

remotely. During the crowdsourcing activity

The American Telemedicine Association

conducted for this report, participants shared

Telerehabilitation Special Interest Group

ways that they were able to leverage social

defines telerehabilitation as the “delivery of

media and mobile apps to take control of their

rehabilitation services via information and

health. One participant stated that technology

communication technologies” (Brennan et al.

had improved her health by enabling her to

2010, 31). This covers the range of rehabilitation

connect with other women with her disability,

and habilitation services including, but not

which reduced her feelings of isolation and

limited to, assessment, monitoring, prevention,

enabled her to know what to expect as she

intervention, supervision, education, consultation,

aged. Mobile apps have also enabled all people,

and counseling. The term telerehabilitation is

including people with disabilities, to track their

broad, referring to many disciplines and settings.

own medical issues, centralize their health

Telerehabilitation services can be provided in

information, and direct their health care better.

health care settings, clinics, homes, schools,

For example, fitness apps have been widely

and community-based workplaces. It can also

used to enable people to keep track of their

refer to specific rehabilitation and habilitation

physical activities and calorie intake, and many

disciplines such as speech pathology (telespeech)

health care providers offer mobile health portals

or occupational therapy (teleOT). Telerehabilitation

where personal records and doctor information

has shown improved access to services,

are located. Virtual doctor consultations are

increased cost-effectiveness, efficient provision

National Disability Policy: A Progress Report

33

of services, and access to specialist consultation

and care. Provider concerns about privacy with

as needed (Mashima and Doarn 2008). People

the use of HIT and telemedicine are discussed

with disabilities also report high satisfaction with

further in Chapter 3.

telerehabilitation services (Lopresti, Jinks, and
Simpson 2015).

Telemedicine and the use of HIT have
particular application to the growing percentage

During crowdsourcing activities, multiple
stakeholders commented that technology

of the country that is aging and experiencing
disabilities as they age. The Centers for Disease

had enabled them to
communicate more
effectively and directly

I think the technology has allowed

reported that more
than one-quarter of all

with their health care

people to create a medical

providers, to direct their

home and centralize their health

of every three older

own health care better,

information.

Americans have multiple

and to receive better



chronic conditions

medical care. Multiple
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Control and Prevention

—Twitter Chat Participant

Americans and two out

and that treatment

participants suggested that ICT could be

for this population accounts for 66 percent

leveraged to provide people with disabilities with

of the country’s health care budget (Centers

better access to mental health professionals

for Disease Control and Prevention 2013).
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Using the latest communications technology

imperative that privacy safeguards be reviewed

empowers health care providers with the

and updated as necessary.

knowledge and resources they need to treat
these patients and helps engage patients more
in their own care.
Using HIT effectively can also reduce long-

Accessible Health Equipment and
Medicare Reimbursement Program
Diagnostic medical equipment is a critical

term costs for health care providers. The

component of both preventive and ongoing

U.S. Department of Veterans Affairs reported

care. However, diagnostic medical equipment

20 percent reductions in use of urgent care or

was not initially constructed with people with

emergency room visits when care coordination

disabilities in mind. In 2012, the U.S. Access

and remote in-home telemonitoring were

Board released a proposed rule regarding the

employed (Darkins et al. 2008). States that

need to make medical diagnostic equipment—

participated in HIT reforms to improve care

including examination tables, scales, and

coordination and access using ACA funding saw

radiological equipment—accessible to people

economic benefits and improved patient health

with disabilities. During NCD crowdsourcing

outcomes (Connecticut General Assembly n.d.).

activities, one participant specifically commented

Increased federal investment in expanding
access to broadband technology and initiatives

on how important accessible mammogram
machines were to improving health for people

to help low-income
households afford
broadband technology
will be essential to the

with disabilities.

Would love to see more use of Skypelike communication with doctors and

future success of HIT.

therapists.

Twenty-one percent of



Exercise and
cardiovascular health are
also critical components
of preventive health

—Twitter Chat Participant

physicians reported that

care. Accessible and
adaptive public and home

the lack of broadband capability was a barrier

exercise equipment has the potential to improve

to their use of telemedicine. Approximately

health outcomes and could reduce health care

55 percent of rural areas had broadband,

costs.

compared with 94 percent of urban areas

The ability to be mobile and independent

(Neville 2015). Only 47 percent of households

is critical to ongoing well-being. Engineering

with incomes below $25,000 had broadband

and technology advances have allowed for the

services (File and Ryan 2014). The costs of a

building of mobility devices with customizable

subscription for broadband service and computer

controls and supports, and these can greatly

equipment have been identified as barriers to

improve the experience of people with

broadband adoption for people with low income

disabilities. Medicare is the gold standard

(U.S. Government Accountability Office 2015).

by which most private insurance companies

Increased access to HIT must also be tempered

establish their own guidance for coverage

with concerns about the privacy of patients.

and reimbursement. Medicare uses the term

As health records become more digitized, it is

durable medical equipment (DME) to refer to the
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equipment that it will cover. DME is equipment

Olmstead v. L.C., 527 U.S. 581 (1999). The

prescribed by a medical doctor that must be long

Olmstead ruling required states to provide

lasting, used for a medical reason, expected

services to people with disabilities in the most

to last at least three years, and is only to be

integrated setting that meets their needs. To

used in the home. DME coverage can include

meet the requirements of the Olmstead ruling,

blood sugar monitors, canes, manual or power

some states have developed Olmstead plans,

wheelchairs, suction pumps, and walkers.

and other states provide services under Medicaid

Assistive technology, which focuses more on

Home and Community-Based Services Waivers

function than medical conditions, sometimes

under Section 1915(c) of the Social Security

falls under Medicare’s DME coverage. Still

Act. States may cover services such as case

another challenge confronts providers and users

management, personal care, adult day health

of complex rehabilitation technology (CRT). CRT

services, habilitation, and respite care under their

may be considered DME sometimes, but often

Olmstead plans or their Home and Community-

requires broader services and specialized health

Based Services Waivers. Technological supports

care providers than is covered by DME. CRT

such as voice recognition software, screen

includes products or services designed to meet

readers and speech-for-text software, mobile

the unique physical and functional needs of a

apps, computers, and tablets are also essential

person with a primary diagnosis resulting from a

communication tools for people with disabilities

congenital disorder, progressive or degenerative

that can facilitate independent living. Together,

neuromuscular disease, or certain types of injury

these services and technologies support

or trauma. Although a person with a severe

people with disabilities in their homes and/or

disability may need wheelchair accessories such

communities instead of in institutional settings.

as stand-up features, the Centers for Medicare
and Medicaid Services (CMS) does not provide

Smart Houses

clear definitions to distinguish CRT from DME.

When accessibility standards were introduced

Action is needed to enable all people with

in the ADA, accessible homes were often

disabilities to have access to the necessary

conceptualized through wide hallways, ramps,

technology that will give them the ability to

grab bars, and the installation of features such as

achieve equal access to opportunity, inclusion,

light switches and countertops at lower heights.

and self-determination.

These features can be invaluable to allow people

Independent Living
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with disabilities to move physically through a
space, yet they are not sufficient to account

Many technological advances that are

for the wide range of functions performed as a

conveniences for people without disabilities

part of daily living. For example, an extra wide

are critical to the social integration and self-

front door and entryway do not make a home

determination of people with disabilities. These

accessible to someone who uses a wheelchair

advances are of particular relevance as people

but does not have the fine motor control required

with disabilities transition from institutional

to unlock a door and operate a handle. A sitting

settings into the community as a result of

room you can access through a wide hallway is

National Council on Disability

not comfortable if one is unable to adjust the

by Amazon that combines speech recognition,

temperature appropriately.

machine learning, and artificial intelligence to

Advances in technology, however, have

control several smart devices by using itself as

expanded how homes can be modified to allow

a home automation hub. Amazon Echo is also

people with disabilities to live independently.

capable of voice interaction; music playback;

Homes can now be outfitted with remote

making to-do lists; setting alarms; streaming

controls and key fobs in place of metal keys.

podcasts; playing audiobooks; and providing

A number of apps allow people to connect

weather, traffic, and other real-time information

the controls of their thermostats and security

(Business Wire 2015).

systems to mobile devices. There are now some
houses on the market that are infused with

Mobile Apps

technology that responds to the needs of people

Apps designed specifically for people with

with disabilities. A smart home (or building) is

disabilities are often available at no cost, and

one that is “equipped
with special structured
wiring to enable

others are often available

Social Media!! It [has] broken

for only a few dollars.
Although a travel app

occupants to remotely

barriers and allowed access like

control or program an

never before! Connecting with

convenience for most

array of automated

others is easier than ever.

travelers, certain



travel apps can be the

home electronic devices
by entering a single

—Twitter Chat Participant

may serve as a basic

determining factor in

command” (TechTarget n.d.). The technology

the ability of a person with a disability to travel

in these smart houses can be customized

independently. For example, apps like TripIt,

according to a person’s functional needs. Door

TripCase, and WorldMate can collate travel

locks, garage door closers, and security systems

information across thousands of websites to

can be programmed and controlled remotely.

create one unified and accessible travel itinerary.

Some houses also include prompting systems

This function could be critical to a traveler who

to support independence. This type of system

is blind or visually impaired or to an autistic

can check to see whether a variety of daily

person or someone who has attention deficit

living activities have been performed and deliver

disorder who may have limited managerial and

customizable prompts, or reports, depending

organizational functions.

on the data. As a person’s needs change across

Apps can also be developed to meet very

time, features and systems can also be changed.

specific needs of people. For example, the

Amazon Echo is an example of a device that

U.S. Bureau of Engraving and Printing (BEP)

has many of the features that are built into a

developed EyeNote specifically as an aid for

smart home and can help people with vision,

people who have a visual impairment to identify

physical, and other disabilities perform tasks that

denominations of U.S. paper currency. The user

may otherwise prove challenging. The device

positions a bill in front of a camera built into a

is a voice-enabled wireless speaker developed

phone or device. The app then scans the bill and
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announces the bill’s denomination in English

carrying around a specific board or device, any

or Spanish. EyeNote runs on the Apple iOS

device can become a communication tool. In

platform and is available at no charge (BEP n.d.).

addition, having digital information opens more

BEP collaborated with the U.S. Department of

options. Instead of one grid with a few dozen

Education to develop a similar app for the Android

pictures, apps can allow the user to customize

platform called IDEAL Currency Identifier. IDEAL

the images and vocabulary available for specific

Currency Identifier is also available at no charge

contexts.

(Data.gov 2012). Although these apps can allow a
person who is blind or has low vision to identify

Social Interactions

and organize paper currency without relying on

Recent advances in technology have enabled

support from others, it is important to note that

people with disabilities to become more socially

only adjustments to tactile currency will provide

engaged with their peers. Two of the biggest

people with disabilities equity in the handling of

social media platforms, Twitter and Facebook, are

paper currency.
There are also a
number of apps that

becoming increasingly

Traditional activism can be ableism.

through the use of

support everyday

Tech has allowed me to make

communication. For

my voice heard when traditional

keyboard navigation

example, video-relay

activism is not possible.

options (American



Foundation for the Blind

services apps enable
people who are Deaf and

—Twitter Chat Participant

screen readers and

n.d.). In February 2016,

HOH to use a computer, tablet, or smartphone

with the guidance of its accessibility team,

to place calls that are routed to an interpreting

Facebook began using an automatic alternative

center. The caller is connected to an interpreter

text feature, which can automatically describe

who is fluent in American Sign Language and

the content of photos to users who are blind

English and appears on the device. The caller

or have low vision. Snapchat, Instagram, Vine,

signs to the interpreter, who then calls the

and Periscope are social media apps popular

hearing user via a standard phone line and relays

among youth and young adults. However, many

the conversation between the two parties.

youth with disabilities cannot access these apps

Apps also can be used to support people with

because of accessibility barriers. Guidelines

disabilities who have limited verbal functionality

such as the Federal Social Media Accessibility

to communicate their thoughts and needs via

Toolkit offer insight on how to make social media

augmentative and alternative communication

accessible (DigitalGov n.d.).

apps. Augmentative and alternative
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accessible, especially

When social media is accessible, it goes

communication itself is not a new technology;

beyond connecting people with disabilities to

communication boards that consist of a grid or

their immediate social circle; it connects them

keyboard of images that a person can point to

to a global community on the basis of interests

have been in use for many years. Using the app

and identities. This is of particular importance

form makes communication mobile. Instead of

when circumstances associated with a
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disability prohibit travel. The crowdsourcing

Society has seen the achievements of

activity that informed this report illustrated how

people with disabilities time and again when

important social media is in connecting people

people are given appropriate supports and

with other people with disabilities across the

accommodations to address functional

country and the world. In particular, a number

limitations. Technological advances have

of people commented that they have been able

provided opportunities for all people

to use social media to organize and advocate

to differentiate their communication,

on behalf of the disability community. Others

increase their mobility, experience better

shared that social media enabled them to get

health outcomes, and attain greater self-

or give advice and establish friendships with

determination. For people with disabilities,

others who had the same shared experiences

access to these technologies is particularly

as themselves.

important, yet affordable and accessible

As technology becomes more integrated
into the fabric of everyday experiences and

technologies are still too far beyond reach for
many. Although people with disabilities can

society, people with
disabilities in particular
stand to gain increased
independence,

benefit incidentally

Connecting via social media has
greatly impacted my sociability—

interdependence,

I now have friends all over the world.

and quality of living.



—Twitter Chat Participant

from innovations, all
people benefit when
innovations are created
with people with
disabilities in mind.
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Chapter 2: Barriers that Interfere with the Right
to Accessible Technology

A

s reflected in Chapter 1, technology

examines barriers to ICT within the contexts

has the potential to be especially useful

of web-based content, computer hardware and

for people with disabilities. However,

software, and media.

the experience of this population when using
technology can differ from that of people without

Web-Based Content

disabilities. This chapter explores barriers that can

The Internet has become central to how we

interfere with the ability of people with disabilities

work, learn, and socialize, and for many, it

to engage with both ICT and ICT-related assistive

serves as a platform for paying bills, shopping,

technology.

and engaging in recreational activities. Further,

Information and Communication
Technology (ICT)

Web Accessibility In Mind (WebAIM) describes
the Internet as “one of the best things that
has ever happened to people with disabilities”

ICT is known as “technologies that facilitate

(WebAIM 2016). For example, screen-reading

the transfer of information and various types

software that is interoperable with a technology

of electronically mediated communication”

device has the potential to read web content

(Zuppo 2012, 19). Examples include computer

to people who are blind, have low vision, or

and network hardware and software,

experience another print-based disability.

websites, cellular phones, radio, television,

Thus, screen-reading software can replace the

satellite systems, and videoconferencing

need for audiotapes and braille printouts. This

platforms. Accessible ICT is paramount to

saves money, time, and physical space and

staying engaged with the world. It facilitates

decreases dependency on others. Accessible

communication, allows individuals to remain

websites not only enable users with disabilities

informed about world events, and enables

to retrieve information online but also can

people to retrieve the information needed

help enhance search engine optimization

to function in society. However, barriers to

and usability and create a more inclusive

accessible ICT can interfere with each of these

workplace or educational setting for people

activities and can be especially detrimental

with disabilities and aging users (Henry and

during emergencies (NCD 2014). This section

Arch 2012).
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Despite the potential that technology has

have this service (Horrigan 2010). The expense

for all people, people with disabilities do not

associated with high-speed Internet can serve

benefit from the Internet to the same extent

as a barrier for all people, especially those with

as do people without disabilities. For example,

disabilities, to access the Internet (the topic

one study showed that only 54 percent of

of disparities in income between people with

adults living with a disability use the Internet

disabilities and people without disabilities is

compared with 81 percent of adults without a

explored later in this chapter). In addition, the

disability (Fox and Boyles 2012). Another study

study found that almost half of those who do

that looked at broadband adoption and use

not use the Internet cite monthly cost as a

in the United States found that 39 percent of

barrier (Horrigan 2010).

nonadopters had some type of disability, while
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Inaccessible website design is an issue

only 24 percent of adopters had a disability

that falls outside of the control of people with

(Horrigan 2010). The same study found that

disabilities. A significant barrier to using the Internet

people with disabilities are less likely to use

that many people face involves the ability to access

Internet-based communications technologies,

content. Approximately 95 percent of Fortune

with 65 percent of Americans reporting having

100 company websites are not accessible to people

home broadband, but only 42 percent of

with disabilities (Loiacono and Djamasbi 2013)

Americans with disabilities reporting that they

and as many as 90 percent of U.S. government

National Council on Disability

websites have been found to have “major access

that a site must meet to conform to WCAG 2.0

barriers” (Lazar and Jaeger 2011).

(W3C n.d.). However, trends in technology can

Applying appropriate access standards during

interfere with the accessibility process, and

the website development process is essential for

WCAG 2.0 requirements continue to evolve

creating an online experience that is accessible

in order to stay current with these trends. In

to people with disabilities. The World Wide Web

addition to applying WCAG 2.0 standards, it is

Consortium (W3C) is the premier international

critical that web designers include people with

standards organization for the World Wide Web.

disabilities during the user research process. This

The W3C established the Web Accessibility

process is addressed in the next section.

Initiative (WAI) to develop voluntary Web

The Federal Government also promulgates

Content Accessibility Guidelines (WCAG) 2.0

rules on website accessibility standards

and other resources to guide developers to

through the U.S. Access Board. This federal

factor in accessibility when building and updating

agency develops and maintains design criteria

websites and web-based tools (W3C 2016).

for the built environment, transit vehicles,

The W3C has established five requirements

telecommunication environment, medical

W3C Requirements for WCAG 2.0 Conformance Synopsis
1. Mandates that all information on a

conforming if the overall process is

page either conforms to WCAG 2.0

not. This might include the process of

requirements or has a conforming

applying for a job that requires navigating

alternate version available from the page.

through multiple pages before submitting

This requirement also mandates that

an application.

information on a page satisfies at least
all of the Level A success criteria. WCAG
2.0 has three levels of conformance,
each of which indicates a measure of
accessibility: Level A, minimum; Level
AA, intermediate; and Level AAA,
maximum level of conformance.
2. Necessitates that a whole page conform,
rather than just part of a page.
3. Prohibits a web page that is part of a
larger process from being considered

4. Calls for web content that can be used
by assistive technologies to present
information to users.
5. Allows technologies that are not
accessibility supported as long as (a) all
other information is also available using
technology that is accessibility supported
and (b) as long as the materials that
are not accessibility supported do
not interfere with materials that are
accessibility supported.
W3C n.d.
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diagnostic equipment, and ICT. It also provides

technology that can be used by the broadest

technical assistance and training on these

population, the R&D phase of technology creation

requirements and on accessible design.

must consider the usability needs of people with

The website access standards approved by

disabilities. This chapter explores the following

the Access Board in July 2016 are informed

aspects of technology R&D: assistive technology

by guidelines established through WAI and

incompatibility, user research, and R&D

apply to Section 508 of the Rehabilitation Act

budgets. In addition, factors such as technology

(the Rehabilitation Act is discussed further in

procurement decisions and user knowledge

Chapter 4). Additional agencies such as the

can interfere with use of accessible technology.

FCC, U.S. Department of Justice (DOJ), DOL,

These issues are also explored in this section.

and U.S. Department of Education, Department
Administration also offer insight on website

Barriers Related to Research
and Development

accessibility.

Assistive Technology Incompatibility. For assistive

of Homeland Security, and Social Security

Computer Hardware and Software

tools to work smoothly with other technology
products, they must be developed in a way that

Design features for the accessibility of any

renders their technologies and interconnections

technology device or software should originate

compatible. Over time, standardized approaches

during the research and development (R&D)

have made this challenge both simpler and less

process. When access is not addressed early,

costly to address. For example:

technology becomes susceptible to access
barriers that can be challenging and expensive

■■

Transfer Protocol (HTTP), JavaScript Object

to remedy later. People with disabilities may find

Notation (JSON), and Hypertext Markup

themselves unable to benefit from technology

Language (HTML) have made transferring

because of these barriers. As illustrated in

and presenting data much easier and

Chapter 1, this can impact opportunities related

consistent.

to education, employment, health and well-being,
and independent living. The consequences for

■■

Platform-independent languages such as

ICT companies can be significant. Inaccessible

Java, JavaScript, and jQuery have enabled

technology can compromise a company’s

many applications to operate on different

ability to enter into contracts with the Federal

platforms (e.g., Windows, Mac) and devices

Government because of violations of Section

(e.g., desktop, mobile).

508 regulations, risking significant revenue loss.
In addition, as local and state government and

■■

applications and services simpler for

under the ADA to make web-based software

developers.

accessible, technology developers will face a
greater demand for products that can be used by
people with disabilities. Thus, in order to create

National Council on Disability

Application programming interfaces (APIs)
have made using the functions of software

industry become more aware of their obligations
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Standardized protocols such as Hypertext

■■

Universal data access methods such as
Structured Query Language (SQL) have

made data storage, access, and sharing
more fluid and seamless.
■■

User Experience Research That Is Not
Inclusive. Designing ICT that complies with

Tiered architectures and interfaces allow
developers to manage data independently
of representation.

Section 508, WCAG, and other standards
is essential for developing accessible ICT.
However, it is also important to include people
with disabilities in user experience research

These and various dedicated accessibility

activities for insight on how this population

standards such as Section 508 and WCAG 2.0

experiences and engages with accessible ICT.

have made 21st century technologies much

User research provides insight on user behavior,

easier for motivated and informed developers

needs, and motivation. This can be accomplished

to create software and web products that

through a number of feedback methodologies

can be used by people with different kinds of

such as observation techniques and task

disabilities. Nevertheless, the myriad technology

analysis (Usability.gov n.d.). In addition, market

and accessibility standards pose a new challenge

behavior research can provide valuable insight

for technology developers. Before embarking on

on the range of consumers with disabilities.

development projects,
they must do a significant
amount of research

Similar to consumers

People with disabilities should be

without disabilities, this
population has different

and learning about

involved in design of technology and

these standards before

website(s) at the beginning through

confidence, and attitudes

integrating them into the

the process, not after issues arise.

toward technology.

products they create. This



People with disabilities

is a significant technology

—Twitter Chat Participant

levels of awareness,

also vary in their goals

transfer issue that can cause usage barriers

and styles. The combined approach of designing

among people with disabilities if not addressed

with accessibility standards and engaging

properly during the design phase.

people with disabilities in usability processes

Further, technology development and

can enhance technical and functional usability for

accessibility standards continue to evolve in

people with disabilities, leading to an accessible

a rapidly changing technology environment.

user experience (WAI 2016). In practice, usability

More interactive, immersive, and media rich

research often does not sufficiently reflect the

applications will raise new challenges for

needs of this population (WAI 2016), making it

developers. Assuring that future innovations

difficult for the ICT industry to understand and

appropriately address the needs of people

improve the user experience. In addition, it is

who represent a wide range of disabilities will

important to acknowledge and respond to the

require careful attention and continuing diligence.

variation in experiences that may be associated

To assure that technology and accessibility

with a visual, auditory, physical, cognitive, or

standards appropriately consider these needs,

other disability. Therefore, even when adhering

people with disabilities should be included in the

to access standards, the ICT industry is at risk of

design and development stages.

developing technology that is not practical for the
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broadest population possible when people with

science and engineering should be more widely

various disabilities are underrepresented in user

recognized and accepted as an academic and

experience research.

scientific field of study,” overall funding levels

Limited R&D Budgets. A significant barrier
to creating accessible technology is rooted in
the limited allocation of federal funds toward
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in this area have remained largely unchanged
(Institute of Medicine 2007, 316).
An analysis of the five leading funders of

R&D in the field of disability research. Overall,

rehabilitation research—the National Institute

the amount of federal spending on disability

on Disability and Rehabilitation Research, which

R&D is “very small in relation to the personal

is now known as the National Institute on

and societal impact of disability” (Institute

Disability, Independent Living, and Rehabilitation

of Medicine 2007, 197). In particular, there is

Research (NIDILRR); the U.S. Department

insufficient spending on R&D to improve the

of Veterans Affairs; the National Center for

development of assistive technologies and

Medical Rehabilitation Research; the Centers

accessible mainstream technologies (Institute of

for Disease Control and Prevention; and NSF—

Medicine 2007). Despite the recommendation in

showed that each agency contributed a unique

the Institutes of Medicine’s 1997 report, Enabling

mission and key set of priorities to the field;

America: Assessing the Role of Rehabilitation

however, a lack of visibility and interagency

Science and Engineering, that “rehabilitation

coordination has resulted in an inadequate overall

National Council on Disability

program of research in rehabilitation science

to increase access to information, help

and engineering. For example, the majority of

users perform tasks, and ultimately improve

rehabilitation research funded by NSF focuses

productivity for employees and satisfaction for

on individual stages of disability rather than

customers. When accessibility is not factored into

looking at the interaction between people and

the procurement process, people with disabilities

rehabilitation in the context of the environment

may face barriers when using technology that

(Brandt and Pope 1997). Furthermore, although

interfere with the ability to perform to the same

multiple agencies fund R&D for assistive

extent as their peers without disabilities. The

technologies, no database of the federally funded

same principles apply to entities covered by the

disability research exists. As a result, there are

ADA that offer kiosks, apps for mobile devices,

limitations in how agencies can identify gaps

and other technology that facilitates self-service

and coordinate in the development of accessible

transactions. The ADA prohibits local and state

technology (Institute of Medicine 2007). More

governments, along with places of public

comprehensive and coordinated funding for

accommodation, from discrimination based on

research in rehabilitation science and engineering

disability.

across all agencies will facilitate the R&D of

The Federal Government plans to spend

accessible technology that benefits the overall

more than $86 billion in 2016 on information

quality of life for people with disabilities.

technology (Office of Management and Budget

Although private sector innovation regarding
assistive technology has had and will continue

2015). DOJ, which enforces Section 508, issued
a report indicating that only 40 percent of agency

to have a far-reaching impact, pressures of the
market may cause companies to overlook the
development of technologies that are much
needed yet might yield lower profits. For this
reason, the government should incentivize private
sector entities to pursue research needed to
develop these technologies. This, in conjunction
with increased federal spending on R&D for
assistive technology and better oversight and
coordination of research would eliminate some of
the barriers facing the creation of technology that

Electronic and Information
Technology Accessibility Standards
“The Section 508 EIT [Electronic and
Information Technology] Accessibility
Standards contain technical requirements
for six specific technology areas: software
applications and operating systems,
web-based information or applications,

is accessible to people with disabilities.

telecommunication products, video and

Barriers Related to Technology
Procurement Decisions

closed products (e.g., information kiosks,

Using technology is a basic expectation in
employment, education, government, and a
host of other settings. Organizations invest

multimedia products, self-contained,
calculators, and fax machines), and desktop
and portable computers.”
U.S. Department of Justice, American Disability Act
Division 2012

large amounts of money in technology intended
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components offer Section 508 training and

of accessible technology (Microsoft Corporation

one-half of agencies have general Section 508

2004). However, those who reported using

policies. Nevertheless, a majority of agencies

accessible technology were most often motivated

incorporate Section 508 requirements into their

to use it because it made their computers

procurements for electronic and information

more comfortable and easier to use. The study

technology in some way. However, in most

concluded that one’s computer experience

instances, agency components must rely on

and confidence drives the use of accessible

materials provided by vendors, rather than

technology more than does the presence or

actual product testing, to validate Section 508

severity of difficulties or impairments. The study

compliance. Further, 21 percent of agency

also revealed that many users of accessible

components reported that they do not document

technology discover accessible technology

decisions regarding Section 508 applicability

while seeking opportunities to improve their

or exceptions on electronic and information

computing experience (Microsoft Corporation

technology procurement (U.S. Department of

2004). Findings from this study suggest that

Justice, American Disability Act Division 2012).

efforts should be made to raise awareness of

Barriers Related to User Knowledge
and Use

functioning and productivity. Additional
research is needed to gain insight into barriers

Many of the barriers that interfere with

to technology adoption among people with

the ability of people with disabilities to use

disabilities who do not use computers or other

technology to improve their lives are rooted

forms of ICT, as well as to understand technology

in external factors, but others may involve

adoption among people who are age 65 and

the end-users themselves. However, there is

older.

greater opportunity for existing access features
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accessibility features that can help improve

embedded in common technology to be used.

Media

Large technology companies such as Apple and

People with sensory impairments face barriers to

IBM report that they factor accessibility into

accessing mainstream media when appropriate

every aspect of the R&D process (Apple Inc. n.d.;

accommodations are not available. For example,

Keohane 2016). Despite these efforts, research

people who are Deaf and HOH benefit from

suggests that access features are underused by

captioning that accompanies audio. People

people who could benefit from them the most.

with low or no vision may benefit from audio

Microsoft commissioned a study to understand

descriptions to explain action or written text

the use of accessible technology and identify

that appears on the screen. The FCC’s rules

areas for potential growth and predictions about

require closed captioning on 100 percent of new

future use among adults who range in age from

television programming and 75 percent of older

18 to 64. The study showed that nearly three-

programming (i.e., analog programming published

quarters of people who live with some type of

or exhibited before January 1, 1998, and digital

difficulty or impairment used computers and that

programming before July 1, 2002). The FCC’s

more than two-thirds of them used some form

rules allow for certain exemptions from these

National Council on Disability

requirements, including limited exemptions

Examples in the section focus on media

for new networks, overnight programming,

for entertainment. However, it is important to

and advertisements. The CVAA expanded

recognize that media is integrated into an array

the captioning requirements to mandate that

of settings, such as employment and education.

video programming that is closed captioned
on television must be closed captioned when
distributed via Internet protocol.
The CVAA also created new requirements

Information and Communication
Technology-Related Assistive
Technology

for certain TV programming to contain audio

Assistive technology is known as “any item,

descriptions for people who are blind or visually

piece of equipment, or product system,

impaired, although these requirements are far

whether acquired commercially off the

more limiting than the FCC’s requirements for

shelf, modified, or customized, that is used

closed captioning. The four largest television

to increase, maintain, or improve functional

network channels (ABC, NBC, CBS, and Fox)

capabilities of [people] with disabilities”

and the five cable television stations with the

(Technology-Related Assistance for Individuals

largest viewership (which varies) are required to

with Disabilities Act of 1988, S. 2561, P.L.

provide only four hours of audio description per

100-407. 100th Cong. [1988], 102 STAT. 1044).

week. Thus, when compared with people who do

Such devices can include technology that is

not rely on audio description, people with visual

designed for the general population but used by

impairments have access to only a small fraction

a person with a disability to improve function,

of TV entertainment. The FCC has proposed to

either with or without modification. Assistive

increase the number hours of audio-described

technology can also be designed specifically for

programs.

people with disabilities to enhance functional

Many people with hearing loss continue to

capabilities. The Assistive Technology Act

face barriers to enjoying media. For example,

of 1998 (S. 2432, P.L. 105-394, 105th Cong.

the National Association of the Deaf reports

[1998], 112 STAT. 3627) identifies several

that only 1 percent of all movies shown in

benefits of assistive technology, including

movie theaters today are shown with captions

increasing involvement in and reducing

(National Association of the Deaf n.d.). DOJ

expenditures associated with, programs

has pending regulations that would require

and activities that facilitate communication,

movie theaters to display films with captioning

ensuring independent functioning, enabling

and audio description. However, no final rules

early childhood development, supporting

have been issued as of July 2016. Although all

educational achievement, providing and

movie theaters with fixed seating for more than

enhancing employment options, and enabling

50 patrons are required to provide an assistive

full participation in community living for people

listening device system, assistive listening

with disabilities. This section examines factors

devices do not provide enough accessibility to

linked to cost, funding streams, and the need to

follow dialogue for many people who are hard of

demonstrate efficacy that can cause barriers to

hearing.

gaining access to assistive technology.
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Cost

using accessible technology. Issues surrounding

Many people with disabilities rely on assistive

third-party reimbursements are addressed in the

technology to improve their daily life function.
Access features in mainstream technology are
becoming standard. However, some people
with disabilities require more specialized options
that are costly, which can serve as a barrier to
securing assistive technology. For example,
Braille note-taking and personal digital assistant
devices can cost more than $5,000, while a pair
of hearing aids may cost from $3,500 to $7,000.
Many assistive technology devices come with
additional expenses associated with updates,
maintenance, and repairs. These assistive devices
are not luxuries; rather, people with disabilities
use technologies like these to so that they have
the same opportunities to participate in daily
living activities as those without disabilities.
Unfortunately, many people are faced with the
expense of assistive technology, coupled with
the reality that they lag behind financially when
compared with their peers without disabilities.
People with disabilities are more likely to
live below the poverty line than their peers
without disabilities (28.2 percent compared
with 12.5 percent) (Yin, Shaewitz, and Megra
2014). On average, people with disabilities
who are employed full time make less money
than their peers without a disability ($38,300
for those who have a disability compared with
$43,300 annually for people who do not have a
disability) (Yin, Shaewitz, and Megra 2014). The
pay disparity between people with and those
without disabilities exists even for those who are
comparably educated (Yin, Shaewitz, and Megra
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following section.

Funding Streams
CMS establishes benefit coverage criteria for
what is referred to as durable medical equipment
or DME. CMS does not use the term assistive
technology, which is associated with not only
medical but also functional support to carry out
activities of daily living. One of the functions of
the U.S. Food and Drug Administration (FDA) is
to regulate medical devices. The FDA defines a
medical device as:
an instrument, apparatus, implement,
machine, contrivance, implant, in vitro
reagent, or other similar or related article,
including a component part, or accessory
which is recognized in the official
National Formulary, or the United States
Pharmacopoeia, or any supplement to
them, intended for use in the diagnosis
of disease or other conditions, or in the
cure, mitigation, treatment, or prevention
of disease, in man or other animals, or
intended to affect the structure or any
function of the body of man or other
animals, and which does not achieve any
of its primary intended purposes through
chemical action within or on the body of
man or other animals and which is not
dependent upon being metabolized for the
achievement of any of its primary intended
purposes (FDA 2015).

2014). The discrepancy in income between the

The FDA determines whether a device is a

two populations, coupled with the significant

medical device on the basis of its use in the

expense associated with some assistive

treatment, reduction, diagnosis, or prevention of

technology devices, can serve as a barrier to

a disease or health condition. Medical devices
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that receive FDA clearance may become eligible

circumstances coupled with the need for a large

for benefits from Medicare, Medicaid, and private

sample to show scientific validity and reliability,

insurance reimbursement. However, a number

(2) the need for a homogeneous sample and

of devices that are necessary for everyday

the variation that exists within each disability

function do not fall within Medicare coverage

group, and (3) the high cost of RCTs and limited

criteria. These include hearing aids, eyeglasses,

availability of R&D funds for assistive technology

and some accessories for manual and powered

within the public sector (Smith 2016). In addition,

wheelchairs.

recruiting typical consumers as research subjects

Without a system in place for a third-party

who are not necessarily tech savvy can also

funding source, many people with disabilities

be a challenge. Some researchers argue that

cannot benefit from assistive technology

more appropriate research methodologies are

because reimbursement may not be available.

available and should be considered to inform

Thus, people with disabilities are in need of a

funding decisions. For example, Smith (2016)

federal funding stream to help pay for assistive

proposes the use of single-study designs and the

technology that contributes to daily living

development of a national aggregate database

activities and supports their employability and

registry to demonstrate assistive technology

ability to be self-sufficient. This is especially

outcomes for people with disabilities.

important for the growing number of people who
are aging into disability yet want to work or stay
active in the community.

Efficacy
Regulators and insurers often require evidence
from research studies showing that devices
are safe and efficacious. Public R&D agencies
with large research budgets, such as the
National Institutes of Health (NIH), tend to
regard randomized controlled trials (RCTs) as
the research gold standard to demonstrate how
devices and services contribute to functional
improvements. However, RCTs may not always
be practical for assistive technology. There is
an array of obstacles that interfere with the
implementation of RCTs as a realistic option.
They include (1) the small size of the population

Assistive Technology Research Needs
“Basic researchers want to understand
foundational factors explaining why AT
[assistive technology] works and the related
causes and effects. People with disabilities
and service providers want to know which
AT devices work and under what real-life
conditions. Manufacturers and developers
want to demonstrate that their products
work. Funders want to know what functional
improvements are made with which devices
and services and at what costs. . . . People
with disabilities want products that work.”
Smith 2016

of people with a given disability and their unique
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Chapter 3: Moving Forward in the Right Direction
with Emerging Technology

with disabilities will require coordinated

A

to support technology innovation specifically for

efforts across the public and private

people with disabilities is the National Institute on

sectors. The Federal Government plays a critical

Disability, Independent Living, and Rehabilitation

role by encouraging innovation in technology that

Research (NIDILRR), part of HHS’ Administration

is designed for and by people with disabilities.

for Community Living (ACL). The following list

To this end, federal legislation and programs

describes programs that NIDILRR funds and

that promote innovation and support access

supports:

ccess to affordable technology for people

One of the most significant sources of funding

to technology for people with disabilities have
already been enacted, with bipartisan support.

■■

grants help support the development of new

Private industry must be thoughtful, collaborative,

rehabilitation technology. This two-phase

and considerate of the needs for accessible

program takes a product from development

technology and also is served well by doing so.

to market readiness.

This chapter explores the roles of the Federal
Government and of private industry in ensuring

■■

that emerging technology is responsive to the

Disability and Rehabilitation Research
and Related Projects may develop

needs of people with disabilities.

methods, procedures, and rehabilitation
technology to assist in achieving full

Federal Programs and Investments

inclusion and integration into society.

The primary role of the Federal Government in
encouraging innovation in technology that meets

Small Business Innovation Research

■■

Rehabilitation Engineering Research

the needs of people with disabilities is to subsidize

Centers (RERCs) conduct programs of

relevant R&D. As Ben Bernanke (2011, 37) noted,

advanced research of an engineering

“The primary economic rationale for a government

or technical nature that are designed to

role in R&D is that, without such intervention,

apply advanced technology, scientific

the private market would not adequately supply

achievement, and psychological and

certain types of research . . . and no matter how

social knowledge to solving rehabilitation

good the policy environment, big new ideas are

problems and removing environmental

often ultimately rooted in well-executed R&D.”

barriers.
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These programs, which specifically focus on

communicate with private and public sector

technologies and devices that support the

assistive technology vendors.

functioning and independence of people with
disabilities, are indispensable, and Congress

devices specifically designed and created

should continue to fund them. Investment in

for rehabilitation purposes are an important

disability-specific R&D is particularly critical given

component of enhancing functional performance

the high cost and relatively low investment return

associated with disability. In addition, mainstream

on orphan technologies. Two NIDILRR-funded

technological advances designed with people

examples of how R&D is working to support

with disabilities in mind can play such a role.

the assistive technology needs of people with

There are other opportunities to include the

disabilities are the RERCs and AbleData. The

needs of people with disabilities within larger

RERCs are tasked with developing systems

federal investments of R&D of technological

to support the exchange of technical and

innovations. However, federal investments in

engineering information worldwide and improving

R&D to support people with disabilities are

the distribution of technological devices and

not—and should not be—limited to NIDILRR. The

equipment to people with disabilities. A number

Veterans Administration has engineering research

of RERCs have played major roles in developing

centers, and the National Center for Medical

voluntary standards that industries use when

Rehabilitation Research commits a portion

developing wheelchairs, seating systems,

of its R&D budget on assistive technology.

prosthetics and orthotics, universal design apps,

One example of how federal investments in

and web accessibility. Examples of products

innovation and technology can be leveraged to

developed and scaled-up by RERCs and adopted

support people with disabilities is the America

by mainstream industry include accessible

Creating Opportunities to Meaningfully Promote

kiosks, voting booths, automated teller machines,

Excellence in Technology, Education, and Science

talking signs, and hand-held hearing screen

Act of 2007 (America COMPETES Act of 2007,

devices.

H.R. 2272, P.L. 110-69. 110th Cong. [2007], 121

AbleData is a website that provides
comprehensive information on products,
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For some people with disabilities,

STAT. 572).
The America COMPETES Act of 2007 is

solutions, and resources to improve productivity

bipartisan legislation signed by President

and ease with life’s tasks for people with

George W. Bush and reauthorized by President

disabilities. AbleData is funded by NIDILRR

Obama in 2010 and 2015. The purpose of

to provide information to assist domestic

this act is “to invest in innovation through

and international customers and their family

research and development, and to improve the

members, vendors, distributors, organizations,

competitiveness of the United States.” Although

professionals, and caregivers in understanding

the America COMPETES Act of 2007 is a

the assistive technology options and programs

primary focus of the U.S. Department of Energy

available. In addition to a comprehensive,

(DOE) and its projects, it also encompasses

searchable database of products, AbleData

STEM education, as well as workforce programs,

includes guidelines on ways to navigate and

research programs, and innovation programs at
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agencies outside the DOE. America COMPETES

disability or encourage innovations specifically

Act of 2007 grants have been used by agencies

for people with disabilities. Federal investments

in the past to support the development of

in R&D of innovative technology should offer

technology and mobile apps specifically

more incentives for developers to consider

designed with people with disabilities in mind.

apps or devices that can help people with

Some uses have included a competition by the

disabilities enhance functional performance to

Census Bureau to fund an accessible app that

improve outcomes in education, employment,

easily enables people with disabilities to find

and independent living. For example, agencies

places to live or travel in Minnesota, and DOL’s

or offices sponsoring America COMPETES

competition for mobile or web-based tools

Act opportunities could incorporate a focus on

that promote the employment of people with

outcomes for, or partnerships with, people with

disabilities.

disabilities into their judging criteria. Doing this

However, an informal review revealed that

would underscore the commitment to the rights

only a few of these competitions specifically

of people with disabilities to accessible and

address considerations for people with

affordable technology and will ultimately leverage

disabilities. The few competitions that do,

federal funds better.

specify whether the final product produced
will be accessible for a person with a sensory

Designing and creating affordable and
accessible technologies will be for naught,
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however, if people with disabilities and their
family members, service providers, and other

to support innovative accessible technology

community members are not informed about

R&D, as well as transfer programs. This will

their existence. The Federal Government plays

help ensure that people with disabilities are

another role in the realm of knowledge transfer

considered across the full product development

and technology use: promoting availability

and marketing life cycle of new technologies.

of accessible technology to people with

Federal agencies also have a role in supporting

disabilities. People with disabilities and their

communication and collaboration across the

families, caregivers, and service providers

private and public sectors.

must be made aware of these technologies,
and the technologies must be affordable and
accessible.
In 2012, DOL’s Office of Disability Employment

Private Industry and Promising
Practices
Private industry could benefit from considering

Policy launched ePolicyWorks, a web-based

the needs of people with disabilities during the

approach to policymaking that engages citizens

product design and development process to build

and stakeholders in new and innovative ways.

products that are born accessible. This approach

The initiative leverages the latest technology to

would help organizations increase their market

address barriers to employment for people with

share of the nation’s largest minority group,

disabilities and fosters real-time collaboration and

people with disabilities. Approximately 19 percent

communication about key issues.

of the U.S. population has a disability (Stoddard

Dialogues have focused on a number of

2014) and 31 percent of U.S. families have at

specific topics, including the needs of our nation’s

least one member with a disability (NAC and

wounded warriors, veterans, service members

AARP 2009). Each day, millions of people with

and their families, and others, by channeling

disabilities shop, travel, dine out, communicate,

the brainpower of our federal partners,

and work alongside their friends and families, and

nongovernmental organizations, and other

emerging technologies have helped to facilitate

stakeholders. NCD has cosponsored a number of

fuller participation in these activities. Although

ePolicyWorks online dialogues about technology

new technology stands to revolutionize the

and people with disabilities. For example,

ways in which people with disabilities interact

ePolicyWorks held two Advancing Accessibility

with the world around them, offering increasing

and Inclusion in Social Media dialogues, one from

levels of personal independence and social

a user perspective and the other from an industry

inclusion, people with disabilities also possess

perspective. These dialogues gathered ideas and

tremendous power to help shape and improve

input on ways to incorporate universal design

these technologies.

concepts into the technology development
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It is imperative that federal funding continue

Corporations that build accessible features

process in order to improve the accessibility

into their products stand to benefit from the

of social media tools. NCD also cosponsored a

wider audience of consumers who are able to

dialogue on encouraging people with disabilities

use their services. People with disabilities and

to pursue careers in STEM.

disability-related advocacy groups have played

National Council on Disability

an immense role in pushing for and facilitating

suggests, and implements solutions for

such adjustments. For example, in a first-of-its-

accessibility barriers based on the W3C WCAG

kind settlement, Robert Baran, the American

2.0 standards and compliance with accessibility

Council for the Blind, and the Bay State Council

laws. They also work to deliver accessible apps

of the Blind reached an agreement with Netflix

and content on mobile platforms and documents.

to provide closed captioning on all of its

Mattel has incorporated brain wave-reading

originally produced programming. Netflix will

technology, initially intended to enable people

also request audio description assets in all new

with paraplegia to move items with their minds,

contracts with streaming content providers

into a game controlled by players’ brain waves

and make reasonable efforts to obtain existing

(Jana 2009; Warmflash 2015). Hands-free

audio description assets for videos provided

devices, voice-control technology, e-readers,

by third parties that are already in the Netflix

and even technology designed to enable people

streaming library. Further, Netflix will add audio

to manipulate tools by reading the users’ brain

description to video streaming and DVD rental

waves are examples of products developed for

subscriptions by adding audio description

people with disabilities that have been embraced

tracks offered by television and movie studios

by the masses (Jana 2009).

(Netflix Settlement Agreement and Release

Similarly, some companies deploy trainers

2016). This positions people with disabilities as

to work with their designers on the job to teach

both an economic force and critical audience

them how to design accessible technologies. The

that technology providers should consider and

Teach Access initiative takes a comprehensive

consult.

and systematic approach to transforming the

As some organizations have realized,

field of technology development so that it is

considering accessibility challenges and involving

responsive to the needs of users with disabilities.

people with disabilities during developmental

The Teach Access initiative, founded by Adobe,

phases helps create products of wide appeal and

Facebook, Google, HP, LinkedIn, Microsoft, The

usefulness. Technology giants such as Microsoft

Paciello Group, and Yahoo, along with Georgia

and Apple have turned accessibility features

Tech, Olin College, Rochester Institute of

into immensely popular—and now essential—

Technology, Stanford, Towson University, and

elements of such products as Windows 8,

the University of Colorado, aims to broaden

Internet Explorer 11, Office 2013, Apple OS X,

expertise on accessibility across the industry so

and IOS (Microsoft Corporation n.d.; Apple Inc.

that accessibility becomes mainstream. Teach

n.d.). Even companies outside of the technology

Access does this by (1) providing basic training

field have come to understand the importance of

for developers and designers and (2) promoting

making technology accessible to the customers

accessibility and universal design principles in

they serve. For example, JP Morgan Chase &

higher education programs. Programs such as

Co. established an Electronic Communications

the Teach Access initiative have the potential to

Accessibility Team (eCAT) to lead efforts to

enhance the way people with disabilities are able

integrate inclusive digital design across the bank

to use technology to improve their lives (Teach

(Hamidullah-Bahl 2015). This team identifies,

Access n.d.).
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The ePolicyWorks approach described earlier
in this chapter is a model that can be, and has

other participants to share knowledge and best

been, replicated by private industry to elicit

practices in the field of assistive technology.

feedback and crowdsource ideas throughout

The Global Public Inclusive Infrastructure

the product development process, either in

(GPII) is one example of people from industry,

coordination with the public sector or on its own.

academia, and nongovernmental organizations

For example, Google has conducted hackathons

collaborating to develop accessible technologies

as part of its Impact Challenge to improve access

for people with disabilities. The GPII project

for people with disabilities (Pratt 2016). Google

is led by Raising the Floor, an organization of

has also pledged $20 million in grants to support

diverse people from industry, academia,

nonprofit organizations that use technology to

nongovernmental organizations, and other

address accessibility challenges as part of this

sectors. The goal of the project is to ensure

initiative (Google n.d.). Google also sponsors

that people who face barriers due to disability,

the Google Summer of Code, a program that

literacy, digital literacy, and aging are able to

provides stipends to student developers to write

understand, access, and use the digital world to

code for open source software projects, and

the full extent. The project aims to create a low-

includes partnerships with organizations such

cost, secure, open-source code that will provide

as Benetech to engage young developers in

individual users with their own personalized

accessibility (Benetech 2014). Similarly, AT&T

accessibility features to use throughout a

partnered with New York University’s ABILITY

browsing experience.

Lab to launch a three-month competition in
which participants could win more than $100,000

Emerging Technologies

worth of prizes for designing accessible

As illustrated earlier, the public and private

software, wearable technology, and solutions

sectors can play a significant role in encouraging

aimed at enhancing the lives of people with

innovation, collaboration, and use of technology

disabilities at work, home, and play (New York

that can benefit people with disabilities. The

University 2015).

proliferation of smart technologies such as

In addition to supporting one-time events
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practitioners, exhibitors, end-users, speakers, and

wearables, visual sensors, and home automation

and contests, product developers and private

systems—or smart homes, assistive robotics,

industry leaders could also consider longer-

and similar types of devices—offers support that

term knowledge development and capacity-

can facilitate a greater sense of security and

building activities. A number of resources and

independence among people with disabilities.

venues provide regularly facilitated discussions

This pioneering technology, which is also

about issues of accessibility and emerging

known as the Fourth Generation Wave, is also

technologies. The annual International Technology

important for the populations that have become

and Persons with Disabilities Conference,

technology dependent and have or will age into

sponsored by California State University,

disability. Increasingly sophisticated artificial

Northridge is one example. This conference

intelligence provides support for and can even

provides an opportunity for researchers,

automate a wide range of physical and cognitive

National Council on Disability

tasks, such as systems that provide navigational

Health n.d.). Given the small size of the market

support for people with cognitive impairments

for prosthetics, which can hinder innovation

(Pollack 2005). Ongoing improvements in smart

(Kuniholm 2009), such collaborative activities

technologies, powered by artificial intelligence,

have the potential to offer customized and

further enhance the power of assistive

affordable prosthetics.

technologies by making them increasingly easy

The cost of 3D printers is falling. Further, 3D

to operate, more responsive to the user and

printers are now available for use for a fee in

environment, and better connected to other

some stores across the country and can also

systems and devices. The following offers a brief

be used in some public libraries. With access to

overview of some emerging technologies that

publicly available and affordable machines, there

hold great promise for improving the lives of

is great potential for people with disabilities to

people with disabilities.

access low-tech aids for daily living. However, the
issue of accessibility and requisite knowledge of

Three-Dimensional Printing
(Additive Manufacturing)

how to use these machines must be considered

Additive manufacturing, or three-dimensional (3D)

they enabled with audio controls for people with

printing, refers to specialized printers that can

blindness or visual impairments? Are the control

layer thin sheets of a material, such as plastic,

panels designed in a way that enables access for

to create physical objects. These printers can be

people positioned in a wheelchair or who have

used to create standalone objects or components

limited fine motor skills?

of complex devices. This manufacturing process

for people with disabilities. For example, are

In addition, creating specialized complex

makes creating specialized devices easier and

devices for people with disabilities is more likely

more cost-effective. Instead of sending a design

to require engineering skills and knowledge.

file to a manufacturing plant and waiting for the

Because people with disabilities are best

file to come back, users can immediately test

equipped to understand the challenges they face

and adjust designs or reconfigure a specific

and are well positioned to identify the types of

component of a complex device without having

devices from which they would most benefit,

to recreate the entire device. Three-dimensional

encouraging and supporting more people with

printing holds great potential for people with

disabilities to become engineers would enhance

disabilities due to its ability to create products

the ability of the field to meet their needs. Also,

based on custom physical and functional

it is critical to acknowledge the role of medical

specifications. For example, 3D printers are

and rehabilitative professionals, who should be

being used to create customized eating utensils

prepared to incorporate 3D printers into their

for people with dexterity issues that are easier

professional practices. For example, occupational

to grip than those that are currently available.

therapists or other service providers who

The e-NABLE network connects amputees and

understand the functional needs of people with

their families, designers, engineers, physicians,

disabilities could receive training in designing

and 3D print enthusiasts to develop and share

and creating 3D printed assistive devices.

3D-printable prosthetics (National Institutes of

However, making this sustainable would require
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policy changes to fund devices that are produced

must also determine what types of licensures

this way.

or certifications would be required to own or

Autonomous Vehicles

to the needs of people with disabilities. As the

Autonomous vehicles are rapidly moving from

technical and practical questions are addressed

possibility to reality. Autonomous features,

by private and public industry, people with

directed by artificial intelligence, such as lane

disabilities should be a significant part of the

assist, speed control, and the coordination of

stakeholder group that influences the design of

collision and brake systems have already been

the vehicles to ensure their accessibility, as well

incorporated as luxury or safety features into

as the infrastructures put in place to support

some models on the market. These vehicles

them to ensure equal access. NCD addresses

offer tremendous opportunities for independence

these and other issues of importance in a

and self-sufficiency for people with disabilities—

2015 report dedicated to autonomous vehicles

including sensory, intellectual, and mobility

(NCD 2015).

disabilities, along with driving limitations that
occur with aging. However, incorporating

Telemedicine

luxury automated features into how vehicles

Telemedicine can help deliver on the promise of

are currently designed and engineered will not

improving access to health services for people

be sufficient in realizing the potential for this

with disabilities. As described in Chapter 1,

population, because many vehicles and their

telemedicine can encompass a range of

operating controls are not accessible for people

services, such as teleconferences with a health

with disabilities. Designs for autonomous

care provider, people using the Internet to find

vehicles will need to consider specifically how

specialized health information or receive peer

people who have mobility disabilities and may

support, and using devices in patients’ homes to

use assistive mobility devices can easily enter,

monitor health measures such as blood glucose

exit, ride in, and control such vehicles in the event

levels or vital signs remotely. This technology has

of an emergency. In addition, deliberate attention

been shown to support diabetes-related health

would be required to ensure that navigation and

outcomes for socially disadvantaged populations

safety systems are accessible both for people

and is effective for diagnosing and assessing

who are Deaf and HOH and those who are blind

mental health services, without affecting the

or have visual impairments.

quality of care patients receive (Garg and Brewer

Fully autonomous vehicles are self-driving
vehicles that do not require a human operator.
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operate a vehicle, with particular attention paid

2011).
As the use of telemedicine has increased,

Before being approved for large-scale production,

addressing the security and privacy risks of

the automobile industry still has many legal,

telemedicine remains essential to the continued

safety, and practical considerations to overcome.

development of this promising practice.

For example, it is unclear how to incorporate

Telemedicine security focuses on both physical

both autonomous and manually operated

safety and patient information security. Effective

vehicles safely in the same spaces. Policymakers

physical safety for telemedicine relies on patients

National Council on Disability

having access to a private and confidential

can be used to support essential functions

environment in which to interact with their

such as eating and hygiene care and enable

providers. A physically safe environment also

independence in completing regular chores or

relies on the provider being able to conduct

tasks. For example, the reaching and grasping

accurate patient examinations remotely.

functions can help people shop independently.

Effective patient information security relies on

Just as important as advances in the

standardized authorization, authentication, and

functionality of robotics themselves are advances

accounting in telemedicine apps. Providing

in how robotics are controlled. Advances in

secure telemedicine apps can improve the quality

computing have already been achieved to develop

of care that patients receive and create more

eye-tracking software to control communication

confidence in the services for both providers and

devices and other simple robotics. Another

patients.

emergent area is using brain waves to control

Groups such as the American Telemedicine

simple machines. These robotics and cutting-edge

Association have developed core standards for

software hold great promise for independent

telemedicine apps focusing on the clinical and

living for people with disabilities, particularly for

technical guidelines. For example, the American

people with spinal cord injuries.

Telemedicine Association developed practice

Another emergent area in robotics is

guidelines for video-based online mental health

caregiving robots. Recently, a Japanese company

that discusses the key issues and potential

created RoboBear, a caregiving robot that can

solutions for telemental health models of care.

lift and transfer people (Doan 2015). Here in

These guidelines discuss addressing informed

the United States, NIH, in collaboration with a

consent, establishing and documenting

number of other agencies, supports the National

an appropriate physical environment, and

Robotics Initiative, which is working to accelerate

managing emergency or crisis situations. On the

the development and use of robots that work

technical side, the guidelines focus on device

beside or cooperatively with people. The National

characteristics such as mobility, connectivity,

Robotics Initiative is also encouraging the

and the maintenance of privacy and security.

development of assistive robotic technology

Standardization of these kinds of guidelines

that allows robots to support functions such

can improve the dissemination of telemedicine

as home care, behavioral therapy, mobility,

services and the quality of care provided.

communication, and vision (National Institutes of

Robotics

Health 2015).

Robotic arms with grasping and lifting power

Internet of Things

have been developed for use by people with

The Internet of Things (IoT) is a term used to

advanced muscular or severe upper extremity

describe how the Internet and technologies

disabilities (Abilities.com n.d.). Many of the

such as radio-frequency identification can

designs of these robots mirror the functionality

transform everyday items into smart devices

and purpose of manufacturing and industrial

that can sense, interpret, and react to other

robots: reaching and grasping. The robotic limbs

elements and devices in an environment
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(Domingo 2012). Currently, large companies

technology recreates the sense of touch by

such as Amazon, Samsung, and Microsoft, as

applying forces, vibrations, or motions to the

well as a vast number of start-ups, are looking

user; many cellular phone keyboards provide

for ways to connect their own systems to the

haptic feedback. Two innovators developed shoes

IoT and developing commercial and industrial

that use haptic feedback to help visually impaired

services and devices that use the IoT (Brown

people navigate better on their own. The shoes

2016). Such devices could involve a wearable

connect with GPS systems; sensors in each

technology that tracks one’s exercise and sleep

shoe vibrate to indicate when and which way the

patterns and that can recognize when one

wearer should turn. The sensors can be built into

wakes up in the morning and automatically

a specific shoe or insoles that can be inserted

communicate with a coffee machine and let it

into different pairs of shoes. In addition, sensors

know when to start brewing. Smart houses,

can be used to track fitness and alert the wearer

discussed in Chapter 1, that allow for security

if he or she has left his or her phone somewhere

features and household appliances to be

(Coxworth 2014). Although these were developed

controlled via a mobile device are also examples

specifically for users who are blind, the

of IoT technology. Amazon’s Alexa-enabled

shoes could help other people with cognitive

speaker, Echo, is one such device which

disabilities who may benefit from navigational

enables users to control music and connected

cues. Moreover, these shoes provide unique

household items such as light switches and

features that can be used by, and marketed for,

thermostats, and to interact with Internet

the general public. This illustrates the benefits of

applications such as calendars, navigation,

considering the needs of people with disabilities

weather forecasts, and even food delivery

in emerging technologies.

platforms using voice control alone. There are
can improve accessibility and quality of

Maximizing Opportunities of Emerging
Technology for People with Disabilities

life, both in individual homes and out in the

As this section describes, new advancements

community. For example, an integrated system

in technology hold great promise to improve the

of sensors in public parking spaces and personal

lives of people with disabilities. Affordability,

smartphones could provide better information

equity, and access must remain at the forefront

and management of parking spaces allocated

of conversations regarding these innovations.

for use by people with disabilities. People with

It will take a combination of strong, effective

disabilities could reserve a slot and authenticate

policy; the purposeful inclusion of people with

themselves when parking, assisting the

disabilities in the design and development

authorities with usage monitoring for law

of products; and public and private sectors

enforcement and capacity-planning purposes

dedicated to advancing born accessible

(Lambrinos and Dosis 2013).

andassistive technologies to enable people with

myriad possibilities for how IoT connectivity

IoT technology can also incorporate haptic or
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disabilities to take advantage of the vast benefits

kinesthetic feedback to support independence

that these new and emerging technologies

and mobility for people with disabilities. Haptic

provide.
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Chapter 4: Policies, Technology, and People
with Disabilities

T

his section provides an overview of select

principle applies to hiring within the Federal

legislation and treaties and the ways

Government under Section 504. Section 504

they apply to technology and the rights

also prohibits discrimination against people with

of people with disabilities. This section also

disabilities in federally funded programs such as

identifies areas of concern regarding the way

students in most educational settings, including

these policies are put into practice in today’s

postsecondary education, and all are required to

society. The chapter closes with a discussion of

consider accessible technology.

the need to develop a Technology Bill of Rights
for People with Disabilities.

The Rehabilitation Act of 1973,
as Amended

Section 508 of the Rehabilitation Act requires
federal electronic and information technology
to be accessible to people with disabilities,
including employees and members of the public.
This applies to any electronic and information

The Rehabilitation Act of 1973 (P.L. 93-112

technology developed, maintained, procured, or

[1973]) prohibits discrimination on the basis

used by the Federal Government. As discussed

of disability in programs conducted by federal

in Chapter 2, the Federal Government continues

agencies, in programs receiving federal financial

its efforts to procure and maintain accessible

assistance, in federal employment, and in the

technology.

employment practices of federal contractors.

The Office of Management and Budget

Although technology is not specifically mentioned

(OMB) published the Strategic Plan for Improving

in every section of the Rehabilitation Act,

Management of Section 508 of the Rehabilitation

inaccessible technology can be a form of de facto

Act to guide federal agencies in their efforts

discrimination against people with disabilities.

to implement Section 508. In response to this

For example, Section 503 prohibits employment

plan, the CIO Council Accessibility Committee

discrimination by Federal Government contractors

developed a standard government-wide template

and subcontractors with contracts of more

for agencies to use in reporting baseline

than $10,000. Refusing to hire a candidate

compliance of key measures. The template also

because he or she cannot use inaccessible

supports agencies in their efforts to conduct

technology to perform required tasks may be

a baseline assessment of the maturity and

regarded as a form of discrimination. The same

effectiveness of their Section 508 programs
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for agencies to assess their Section 508 program

Section 508 OMB Dashboard/
Reporting Template
Mandatory Metrics Legend

is expected to help individual agencies measure
growth. However, the lack of standardization
in each agency’s approach makes it difficult to
understand how the government, as a single

Ad Hoc: No formal policies, process, or

entity, will make progress toward Section 508

procedures defined

requirements.

Planned: Policies, processes, and
procedures defined and communicated
Resourced: Resources committed and/
or staff trained to implement policies,
processes, and procedures

The Access Board establishes accessibility
requirements for technology covered by
Section 508. However, the rapid pace at which
technology evolves makes it difficult for the
Federal Government to update and approve new
standards in a timely fashion. Therefore, although

Measured: Validation is performed; results

Section 508 standards have led to accessible

are measured and tracked

technology when first drafted or revised, they

CIO Council Accessibility Committee n.d.

may not lead to fully accessible technology in
the future. The technology standards that guide
Section 508 are in the process of being updated.

(CIO Council Accessibility Committee n.d.). The

A proposed rule was issued in February 2015 and

template, formally called “Section 508 OMB

a final rule is expected in fall 2016. The proposed

Dashboard/Reporting Template,” offers a legend

updated standards align with WCAG 2.0. When

of mandatory metrics. However, the descriptions

the Access Board approves the final updated

associated with each mandatory metric are

standards, it will be OMB’s decision to clear

limited, allowing room for interpretation among

the proposed standards in order for the rule to

respondents for these self-reported data.

take effect.

In addition, the Strategic Plan required each
the chief acquisition officers to develop a plan

Assistive Technology Act of 1998,
as Amended

for completing an agency baseline assessment

The Assistive Technology (AT) Act of 1998 was

of the Section 508 program. Each agency had

designed to help people with disabilities access

flexibility to include either a full baseline or

and acquire assistive technology that facilitates

sampling method that represents high-risk or

participation in education, employment, and

key areas. Further, it was up to each agency

daily activities alongside members of their

to determine whether the baseline would

communities who do not have a disability. To

be performed for either an entire agency or

accomplish this, the AT Act supports various

department, or for each component (CIO Council

assistive-technology related programs designed

Accessibility Committee n.d.). Agencies assess

to improve awareness of, access to, and

progress toward Section 508 and file a report

acquisition of assistive technology devices and

with OMB every six months. The requirement

services for people with disabilities. The AT

agency’s chief information officers along with
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Act authorizes a continuum of four state-level
activities, including (1) state financing activities,
(2) device reutilization, (3) device loan/borrowing,
and (4) device demonstration services, as well as
state leadership activities that include information
and assistance, training and technical assistance,
and coordination and collaboration. Independent
low-interest cash loan financing programs were
also developed and supported through this
legislation. However, the legislation does not
offer payment reimbursement to people with
disabilities for assistive technology.
The AT Act is the only U.S. federal legislation
that provides funding for assistive technology
programs and addresses the assistive technology
needs of people with disabilities from birth to
adulthood. However, limited funding has led to
issues such as waiting lists for high-demand
device loans, unmet requests for refurbished
equipment, and outdated equipment in
demonstration inventories (ATAP 2016; ATAP
2012). In addition, the AT Act falls short of
equipping Information and Referral Programs to
meet the information needs of consumers, and
of providing substantial ongoing financial support
of Alternative Financing Programs. Consumers
who rely on these programs need education
and training on interpreting information related
to the explosion of assistive technology that has
entered the market. This is of particular concern
as consumers try to identify devices that meet

Americans with Disabilities
Act (ADA)
The ADA prohibits discrimination on the basis
of disability in employment, in state and
local government programs, in services and
activities, and in public accommodations and
commercial facilities. It also addresses certain
kinds of public and private transportation as
well as telecommunications. The ADA was
enacted in 1990, before the Internet and other
forms of ICT became a significant part of
everyday life. It was amended in 2008; however,
the amendments did not include language
regarding the ADA’s applicability to technology.
This ambiguity has led to a significant debate
about the ways in which the ADA applies to
technology. Does Title I of the ADA require
employers to make the employment application
process, technology-based training, and other
technology in the workplace accessible? Does
Title II require state and local governments
to make technology that is used by the public
accessible? Does Title III require businesses
and other places of public accommodations
to offer accessible technology to the public?
NCD asserts that the ADA does, in fact,
apply in each of these instances. The CVAA,
which is discussed later in this chapter, offers
clarification on many of the topics addressed in
Title IV of the ADA.

one’s specific needs, but do not have access to

ADA Title I: Employment

the accurate information on technology options

Access to employment is one of the most

that can support the decision-making process.

important issues among people with disabilities.

Given the current level of demand for AT Act

When the ADA was first implemented, many

Programs, increased funding for the AT Act

employment cases focused on discrimination

is critical to provide comprehensive activities

during hiring decisions. However, as explained

and guidance to help people with disabilities

in Chapter 1, people with disabilities already

maximize functioning with assistive technology.

face discrimination long before hiring decisions
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are made due to inaccessible web-based

the specific benefits of web accessibility and

employment applications. Title I of the ADA

how to measure those benefits, data on the

prohibits discrimination against people with

costs of web accessibility, and information

disabilities in employment both before and after

about the current level of accessibility on public

they are hired. A Technology Bill of Rights for

websites.

People with Disabilities would clarify the legal

DOJ rulemaking about accessibility has

responsibilities of employers as well as offer

been ongoing since 2010. Although DOJ has

guidance on addressing discriminatory practices

consistently taken the position that the ADA

with the U.S. Equal Employment Opportunity

requires website accessibility even in the

Commission.

absence of a specific technical standard since

ADA Title II: Public Services

equal access to the services, programs, and

On April 29, 2016, DOJ withdrew its Notice

activities of state and local governments

of Proposed Rulemaking (NPRM) titled,

because many websites remain inaccessible.

“Nondiscrimination on the Basis of Disability;

Despite DOJ’s withdrawal of the NPRM,

Accessibility of Web Information and Services of

some local and state government entities

State and Local Government Entities” (28 CFR

are taking measures to increase access

Part 35, RIN 1190-AA65 [2015]). This NPRM was

to technology to make sure their services,

initially submitted to OMB for review pursuant

programs, and activities are equally available

to Executive Order 12866 on July 9, 2014.

to people with disabilities. For example, due in

The NPRM would have established specific

part to DOJ’s enforcement efforts, the city of

requirements for state and local governments

Milwaukee has agreed to ensure that the city’s

to make programs, services, and activities

website conforms to the WCAG 2.0 Level AA

offered on their websites accessible for people

standards. This agreement stemmed from DOJ’s

with disabilities, which would, in turn, offer

Project Civic Access, an initiative that helps

greater access to these programs, services, and

ensure public entities comply with Title II of the

activities.

ADA (ADA.gov n.d.).

DOJ withdrew the NPRM in part because
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1999, people with disabilities are often denied

New York City has taken proactive measures

the Internet, accessibility tools, and assistive

to comply with Title II. On March 14, 2016, the

technologies have evolved since 2010, when

mayor of New York City signed into law Intro.

DOJ issued its Advance Notice of Proposed

683-A, which requires New York City to adopt

Rulemaking (ANPRM) (6 CFR 29, RIN 1601-

a protocol that is based on federal regulations,

AA77 [2010]). Consequently, DOJ is seeking

the WCAG, or any successor standards in order

more current public comments. DOJ is also

to ensure people with disabilities are able to

seeking more detailed, specific, and focused

access New York City websites. The law includes

information about the potential application

a provision for instances in which New York City

of technical accessibility requirements to the

finds the need to deviate from these standards,

websites of public entities. For example, DOJ

which involves consulting with experts in web

anticipates obtaining more information regarding

design and reasonable accommodations and
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holding a public hearing (N.Y.C., N.Y., Local Law
No. 26 [2016]).

ADA Title III: Public Accommodations
Title III of the ADA requires places of public
accommodation and commercial facilities to
meet accessibility standards promulgated
by the Attorney General. Courts have taken
different positions on whether “places” of
public accommodation applies only to physical
places or whether online businesses qualify
as places of public accommodation as well. In
2010, DOJ issued an ANPRM announcing its
considerations on revising ADA regulations to
establish requirements for making the goods,
services, facilities, privileges, accommodations,
or advantages offered by a place of public
accommodations via the Internet, specifically,
accessible to people with disabilities. The
2010 ANPRM also reiterated that the ADA
mandate for “full and equal employment”
requires nondiscrimination by a place of
public accommodation in the offering of all its

disabilities will continue to face accessibility

goods and services, including those offered

barriers as they attempt to engage with

via websites. DOJ’s NPRM regarding web

businesses and other entities that incorporate

access for private entities was expected in

web-based technology into consumer

July 2016. However, the timeline has been

experiences.

delayed. In fall 2015, DOJ announced its firm

There is no consensus within the federal

belief that the Title II website accessibility

courts on the application of Title III to websites.

rule will facilitate the creation of an important

Courts in the First, Second, Fifth, and Seventh

infrastructure for website accessibility that will

Circuits have held or suggested that a place of

play a significant role in the Title III website

public accommodation does not have to be a

accessibility NPRM. Consequently, DOJ

physical structure (Doe v. Mutual of Omaha, Ins.

delayed the development of the proposed

Co., 179 F.3d 557, 559 [7th Cir. 1999]; Nat’l Fed’n

Title II website accessibility rule and included

of the Blind et al. v. Scribd, Inc., 97 F. Supp. 3d

it among its long-term rulemaking priorities.

565, 576 [D. Vt. 2015]). In contrast, courts in the

DOJ currently has not provided a date for the

Third, Fourth, Sixth, Ninth, and Eleventh Circuits

Title III website rule. Until the Title III website

have held or suggested that Title III is limited

rule is in place and in effect, many people with

to physical structures, or in some jurisdictions,
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online businesses with a nexus to a physical

In April 2016, the FCC issued an NPRM

structure (Earll v. eBay, Inc., 599 Fed. App’x.

proposing to expand video access for people with

695 [9th Cir. 2015]; Nat’l Fed’n of the Blind v.

disabilities. The proposed rule calls for:

Target Corp., 452 F. Supp. 2d 946, 953-54 [N.D.
Cal. 2006]; Access Now, Inc. v. Southwest

■■

programming on each included network

Airlines, Co., 227 F. Supp. 2d 1312 [S.D. Fla.

carried by a covered broadcast station or

2002]). Despite these courts’ interpretations, a

multichannel video programming distributor

host of entities with inaccessible websites and

(MVPD), from 50 hours per calendar quarter

other inaccessible ICT have agreed to structured

to 87.5 hours;

negotiations to remedy accessibility barriers.
This collaborative dispute resolution method,

■■

An increase in the number of included

pioneered by disability rights attorneys Lainey

networks carried by covered distributors,

Feingold and Linda Dardarian, focuses on

from four broadcast and five nonbroadcast

identifying solutions without a lawsuit.

networks to five broadcast and ten

21st Century Communications and
Video Accessibility Act (CVAA)

nonbroadcast networks;
■■

designated an “included network” required

addresses accessibility of broadcast and cable

to provide description, it would remain an

TV, broadband, digital, and mobile innovations

“included network” even if it falls out of the

for people with disabilities, which includes the

top five or top ten ranking;

36 million Americans with hearing loss and 25
million Americans with a significant vision loss

■■

(FCC n.d.). The CVAA is unique in that it was

Removal of the threshold requirement that
nonbroadcast networks reach 50 percent of

designed specifically to respond to the rapid

pay-TV (or MVPD) households in order to be

pace of evolving technology. It also ensures that

subject to inclusion;

20th century accessibility laws are brought up
to date with 21st century technologies. As a

Adoption of a “no-backsliding” rule, which
would ensure that once a network is

The CVAA was enacted in 2010. The legislation

■■

A requirement that covered distributors

result of its passage, people with disabilities now

provide dedicated customer service

have greater access to web browsers on mobile

contacts who can answer questions about

devices, more Internet websites with captions,

video description; and

more television programs with audio description,
more accessible controls to access and select
programming on their televisions and other
devices (e.g., computers, tablets, cellular phones)
that show video programming, and audio access
to emergency information during television
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An increase in the amount of described

■■

A requirement that petitions for exemptions
from the video description requirements,
together with comments on or objections
to such petitions, be filed with the FCC
electronically (FCC 2016).

programming that once only appeared as written

The CVAA has brought the accessibility needs

text on a screen.

of people with disabilities to the attention of

National Council on Disability

the television industry as well as Internet-based

coverage. One of ten health benefit categories

communications and media outlets. The existing

that are essential for people with disabilities

and proposed provisions described in the

is rehabilitative and habilitative services and

CVAA should be considered not only as federal

devices. However, ACA does not specify the

mandates, but also as opportunities to enhance

scope, coverage, or amount of services allowed

experiences receiving information and enjoying

under this category; instead, each state selects

entertainment among all media consumers,

a benchmark plan that all private insurance plans

regardless of current disability status.

must follow (NCD 2016a). As a result, private

Patient Protection and Affordable
Care Act (ACA)

insurance plans have the ability to curb benefits
by placing caps on coverage for devices or
limiting the number of therapy visits covered.

ACA, signed into law in 2010, requires hospitals

Habilitation services are especially vulnerable

and primary care physicians to shift focus to

to the gaps in the regulation because they may

better health outcomes and lower costs and

not be covered under plans that serve as the

enhance the distribution and accessibility of their

benchmark plan for a state. As a result, states

professional practices. Among the provisions

and insurers must surpass benchmark plans in

in ACA is the creation of essential health

order to ensure that these services are covered

benefits required as part of private insurance

(NCD 2016a).
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Section 1557 of ACA prohibits
discrimination on the basis of race, color,

programs and activities offered through the

national origin, sex, or disability in certain

use of medical diagnostic equipment must be

health programs and activities. Under

accessible to people with disabilities, it does

Section 1557, all electronic and information

not provide specific guidance on what this

technology-based programs and activities

entails. HHS defers to the U.S. Access Board

must be made accessible to people with

for accessibility standards related to medical

disabilities. This includes making reasonable

diagnostic equipment (Cornachione, Musumeci,

changes to policies, practices, and procedures

and Artiga 2015). ACA added Section 510 of the

to provide equal access for people with

Rehabilitation Act, which directs the Access

disabilities (U.S. Department of Health and

Board to develop rules on accessible medical

Human Services n.d.). Section 1557 also

diagnostic equipment. In July 2015, the Access

mandates that covered entities take steps to

Board approved the text of the final rule. As of

ensure effective communication for people

July 2016, a subsequent vote has yet to take

with disabilities by requiring that appropriate

place to approve the entire rulemaking package,

auxiliary aides and services are provided to

including the preamble to the final rule and final

people with disabilities and giving “primary

regulatory assessment.

consideration” to a person’s aid or service of

Compliance with the standards that the

choice (U.S. Department of Health and Human

Access Board issues becomes mandatory

Services n.d.).

only when an enforcing authority adopts the

Section 1557 applies to entities with a

standards as mandatory requirements for

health program or activity that receives federal

entities subject to its jurisdiction. DOJ may adopt

financial assistance from agencies within

the standards as mandatory requirements for

HHS. Covered entities are exempt from the

health care providers pursuant to its authority

regulation on accessible information technology

under Titles II and III of the ADA. Other federal

if “doing so would create an undue financial

agencies may adopt the standards as mandatory

or administrative burden, or would result in a

requirements for health care providers pursuant

fundamental alternation in the nature of the

to their authority under Section 504 of the

covered entity’s health program or activity”

Rehabilitation Act.

(NCD 2016b). The nondiscrimination regulations
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Although Section 1557 stipulates that health

The lack of clarity surrounding coverage

do not apply to Medicare Part B (i.e., medical

of medical equipment and accessibility

coverage) or self-insured group plans because

requirements means that people with

they are not considered as receiving federal

disabilities have few protections to ensure that

financial assistance (DREDF 2016; Gordon 2016).

medical equipment meets the most up-to-date

The nondiscrimination regulations regarding

accessibility standards. There is a need for HHS

electronic and information technology also do

Office of Civil Rights and other federal units

not apply to health employees with disabilities

such as DOJ to issue regulations or policies

(DREDF 2016).

that require covered entities to meet the
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Access Board standards for medical diagnostic

and receptive to people with disabilities. This

equipment when they are finalized.

approach to inclusion has the potential benefit to

International Treaties

Americans with disabilities who rely on ICT as
they travel abroad by fostering opportunities to

An estimated 15 percent of the world’s

use technology to engage with their world. These

population, representing more than 1 billion

benefits also apply to those who live abroad due

people, live with some form of disability (U.S.

to the nature of their work or that of a family

Agency for International Development [USAID]

member.

2016). Although the United States is recognized

The United Nations General Assembly

as a global leader for its domestic disability

adopted the CRPD in 2006. As of June 2016,

rights laws, it has signed, but not ratified, two

160 nations have ratified the CRPD. Although the

international treaties that pertain—in part—

United States signed the CRPD on December 4,

to technology access among people with

2012, the Senate declined to give the President

disabilities. These treaties are the United Nations

advice and consent in a vote to ratify the treaty.

Convention on the Rights of Persons with

Since then, the CRPD has remained under

Disabilities (CRPD) and the Marrakesh Treaty to

consideration by the Senate, but the Senate has

Facilitate Access to Published Works for Persons

not voted on it again.

Who Are Blind, Visually Impaired or Otherwise
Print Disabled (MVT).
The CRPD is an international treaty that

The MVT promotes access to print-based
materials among people who are blind, visually
impaired, and otherwise print disabled. It does

encourages nations to promote, protect, and

this by setting forth requirements that state

ensure the rights of people with disabilities in

parties introduce a standard set of limitations

order to realize a fully inclusive global society. The

and exceptions to copyright rules to permit

CRPD promotes accessibility to the status of a

reproduction, distribution, and making published

principle that should be embedded throughout

works available in formats designed to be

our global society. The treaty specifically speaks

accessible to people who are blind, visually

to this issue as it relates to ICT, including the

impaired, and otherwise print disabled. The

Internet. The CRPD advises State Parties to

treaty also permits the exchange of these works

“promote the design, development, production,

across borders by authorized organizations that

and distribution of accessible information and

serve those beneficiaries. As of June 2016, 17

communications technologies and systems at

countries have ratified or acceded to the MVT.

an early stage, so that these technologies and

The United States has expressed support for

systems become accessible at minimum cost”

the treaty by signing it but has neither ratified

(UN General Assembly 2007).

nor acceded to it. On February 16, 2016, the

Support for the CRPD sets an expectation

President issued a statement urging the Senate

of accessible ICT. Countries that adhere to

to give early and favorable consideration to the

CRPD principles send a message to the world

MVT, along with its advice and consent to its

that they support a society that is responsive

ratification.
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Technology Bill of Rights for People
with Disabilities
The rights that people with disabilities have to
accessible technology are reflected throughout

settings. This is partly because of the absence
of clear language that specifies covered entities’
responsibility to provide accessible technology.
Our country is in need of a Technology Bill
of Rights for People

various policies,
including the ADA
and the CRPD. In the

Equal access to tech is a RIGHT—

clarify these rights

the digital divide is real, & disabled

and demonstrate how

of accessibility is

people cannot be left behind

existing legislation

elevated to the level of



applies to ICT and

CRPD, the concept

—Twitter Chat Participant

a principle. This principle
is partially manifested through the availability
of technology to people with disabilities.
Nonetheless, this population continues to
face barriers to using technology in everyday
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with Disabilities to
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assistive technology.

A Technology Bill of Rights for People with
Disabilities is highlighted as the guiding
recommendation to promote accessible
technology in Chapter 5.

Chapter 5: Recommendations to Promote
Inclusive Technology

N

CD recognizes that technology is

(FAC) to draft a Bill of Rights with a budget

instrumental in the full realization

specifically authorized by Congress for

of citizenship, as illustrated in the

that purpose. The FAC will be charged

Constitution, for people with disabilities. NCD

with the following mission: (a) identifying

makes the following recommendations to

evidence-based public-sector innovation for

ensure that people with disabilities are able to

increasing both the supply and demand for

experience full education, employment, health

more fully accessible ICT “ecosystems;”

care, and community integration.

(b) expanding the capacity of accessibility
technology policy expertise; (c) coordinating

Recommendations for the President,
Congress, and Federal Agencies
The Federal Government should promote the
development and use of technology that can
be used by all citizens, including people with
disabilities. To this end, NCD offers the following
recommendations:
1. Congress should establish a Technology Bill

across jurisdictional and public-privateadvocacy boundaries; (d) reviewing
existing regulations and assessing where
harmonization can be achieved; (e) fostering
collaboration among federal units and private
sector entities; and (f) creating language
that expressly states that the principles
developed through this Bill of Rights applies
to emerging and future technologies. The

of Rights for People with Disabilities that

work of the FAC will result in a Bill of Rights

identifies principles to be used for any future

that specifically outlines the panoply of

technology legislation and clarifies that the

technology rights available to Americans

current landscape of laws, regulations,

with disabilities including, amongst other

and Executive Orders establishes a right

items, the ADA’s application to the Internet,

to accessible and inclusive technology and

Section 508 updates, and regulation and

ensures equal and fair access to existing

enforcement actions as identified by DOJ.

and emerging technology and related

The Bill of Rights will urge the United States

services. This process will involve NCD

to ratify the Marrakesh Treaty, the CRPD,

creating a Federal Advisory Committee

and future international treaties that aim to
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afford access to technology to people with

specific language that requires students’

disabilities. The Bill of Rights will be drafted

transition plans to consider training and

by NCD in collaboration with the FAC.

use of accessible and assistive technology

2. DOJ should issue an NPRM that reinforces
in plain language that the ADA relates to
the Internet. The NPRM should incorporate
WCAG 2.0 Level AA standards.
3. Federal agencies such as DOJ, the U.S.

The reauthorization should include a
funding stream that offers partial or full
reimbursement for students with disabilities
to retain assistive technology when
transitioning out of their local education

Access Board, and OMB should immediately

agency. Congress should identify and

finalize, clear, and issue—as appropriate—

authorize federal units to develop and

any outstanding regulations regarding

implement a funding stream to provide

accessibility to all ICT (e.g., web content,

partial or full reimbursement for people

apps, hardware, software). To ensure that

with disabilities who rely on technology,

cross-agency regulations complement

including CRT, DME, assistive technology,

each other during this process, one federal

and accessible ICT (for example, a tablet and

agency should be tasked with overseeing

an app that can perform the same function

cross-agency regulations and creating a

more efficiently and costs less than a

roadmap that would foster harmonization.

dedicated AT product is not likely to be paid

4. Federal agencies should take aggressive
steps to achieve and maintain Section 508
compliance. To ensure that this happens,
a. DOJ should increase oversight and
enforcement of Section 508 to ensure
that standards are followed.
b. OMB should update each maturity
measure for the compliance of Section
508 to offer additional detail. In addition,
OMB should create Section 508 data
dashboards that report progress toward
Section 508 by agency and make these
data dashboards publically available.
5. Congress should reauthorize IDEA to
provide greater access to assistive
technology in and across all educational
settings. This could involve including
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for by public funds) to enhance functional
performance in education, employment,
health, community living, and other settings.
The various funding streams should be
analyzed and restructured to promote
harmonization.
6. Congress should reauthorize the America
COMPETES Act to include language that
incentivizes agencies to incorporate a focus
on outcomes for, or partnerships with,
people with disabilities into their judging
criteria.
7. Congress should make greater R&D
investments that promote accessible ICT,
assistive technology, and future innovations.
This should involve:
a. Greater investments for R&D of
accessible apps and devices to

incentivize developers to create

This may include surveys, observation

innovative technology, including orphan

templates, interview questions, and

technology, which can help people

focus group questions to conduct action

with disabilities enhance functional

research on how people with disabilities

performance to improve outcomes in

use accessible and assistive technologies

areas such as education, employment,

to enhance independence and functional

and independent living.

performance. Data collection should

b. Increasing the R&D budget for NIDILRR,
the Medical Research and Development
Program, and the national disability data
surveys in order to improve disability
measures of function and participation
and field periodic supplements.

include who uses these technologies and
how, who does not use them and why,
and other topics that treat people with
disabilities as customers by examining
their market behavior with a view to
improving adoption and use of these
technologies. The federal unit should also

c. Provide funding to a federal unit such

devise and implement a methodology for

as the Administration for Community

aggregating data into a national database

Living (ACL) to design and fund technical

for report generation and scientific

assistance on R&D for the technology

inquiry.

industry to support accessible design
of emerging technology. This “early
warning” will remediate the widespread
problem of discovering accessibility
barriers after a product reaches the
market.
d. Provide funding to ACL to establish
and expand peer support programs on
accessible ICT and assistive technology.
These programs could be provided
through independent living centers and
grassroots experts and should involve
a community of practice platform for
exchanging information and managing
requests for peer consultation.
e. Provide funding to a federal unit such as

8. Relevant federal agencies should issue
regulations that support engaging people
with disabilities in leisure and daily living
activities through ICT. This should include
but not be limited to requiring movie
theaters to display films with captioning and
audio description and requiring accessible
kiosk transitions for entertainment,
transportation, and other leisure and daily
living activities.
9. The Senate should provide its advice and
consent to the President in support of
ratifying the CRPD and MVT.

Recommendations for the
Technology Industry

NIDILRR to administer the development

The technology industry plays a significant role

and field implementation of data

in determining how people with disabilities can

collection protocols and instruments.

access technology. NCD offers the following
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recommendations to help guide the technology
industry throughout professional practices:
1. Apply WCAG 2.0 Level AA standards
when designing websites and web-based
software.
2. Engage people with disabilities to participate
in user experience research when
developing new technology.
3. Provide technology developers with ongoing
professional development on accessible
design.
4. Expand training opportunities and
information resources to educate
consumers on how to use access features
to enhance the user experience with
technology devices.
5. Make greater investments in R&D of
accessible technology.

Recommendations for the Private
Sector and Local and State Public
Sectors
The private sector and local and state public
sectors are responsible for serving all, including
people with disabilities. NCD offers the following
recommendations to these entities to help
maximize offerings to all constituencies:
1. All sectors should establish and implement
procurement criteria and procedures
that ensure the acquisition of accessible
technology.
2. All sectors should ensure that technology
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3. All sectors should access federally funded
resources such as the Partnership on
Employment and Accessible Technology
(PEAT) and the Job Accommodations
Network (JAN) for guidance on assistive
and accessible technology in the
workplace.
4. Local education agencies and institutions of
higher education should:
a. Assess all aspects of STEM curricula
to identify accessibility barriers that
would preclude participation among
students with disabilities and correct any
accessibility barriers identified.
b. Include learning standards related to
accessible design in all STEM curricula.
5. State health and human services agencies
should provide support to the health
care industry so that it can implement
the final rules of the nondiscrimination
requirements in health programs and
activities reflected in Section 1557 of
ACA and the Access Board standards for
accessible medical diagnostic equipment,
including examination tables and chairs,
weight scales, radiological equipment, and
mammography equipment.
6. State health and human services agencies
should incentivize insurers to increase
coverage for additional habilitative and
rehabilitative services and devices beyond
those covered by the essential health
benefits and the benchmark plan. This would

used by job candidates and employees is

involve an increase in coverage for durable

accessible to people with disabilities.

medical equipment and CRT.
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Conclusion

T

echnology that enables access to the full

apply to people with disabilities and their ability

opportunities of citizenship under the

to use technology, regardless of the current or

Constitution is a right. The 2016 Progress

future state of technology. A Technology Bill of

Report demonstrates how accessible ICT and

Rights for People with Disabilities would also

assistive technology play an essential role for

explicitly express the obligations of the public

many people with disabilities as they pursue

sector, technology developers, private industry,

this right in employment, education, health,

and people with disabilities to evolve in their

independent living, and other aspects of life.

practices as technology evolves. Because each of

Yet many people with disabilities face barriers

these groups has a role in enforcing the rights of

to using accessible ICT and ICT-related assistive

people with disabilities as they use technology,

technology. These barriers are grounded in a

it is critical that representation from each group

host of issues including inaccessible design, ICT

be instrumental in the development of such

procurement decisions that do not consider the

a document.

needs of a diverse user base, the high cost of

As readers reflect on the 2016 Progress

technology, and limited understanding of access

Report, NCD encourages them to consider their

features among the users they are designed to

role in transforming our society into one in which

benefit.

people with disabilities can experience the full

An abundance of domestic and international

opportunities of citizenship afforded under the

policies exist that promote access to technology

Constitution with the support of accessible

among people with disabilities. The general

technology. It is essential that technology be born

principles of these policies are explicit, yet

accessible from the onset for this to happen. The

language in these policies lags behind the rapid

actions of policymakers, leaders in the technology

pace of technology and new issues that emerge

industry, and decision makers in public-serving

as technology evolves. This ambiguity can lead

entities each play a role in leading the way toward

to discrepancies in the way that people interpret

ICT that is born accessible. Policymakers can

policies and incorporate them into their professional

include provisions for accessible ICT in legislation

practices, creating a need for a Technology Bill of

and policies that they advance and support.

Rights for People with Disabilities.

Leaders in the technology industry have the power

A Technology Bill of Rights for People with
Disabilities would help clarify the way civil rights

to foster a workforce inclusive of developers
that understand and implement WGAC 2.0
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and other access standards into products, and

over technology offerings in order for everyone to

engage people with disabilities when testing

have access to the full opportunities of citizenship

user experience with products. Decision makers

guaranteed under the Constitution. The decisions

in public-serving entities can require accessible

that these influencers make regarding technology

technology acquisitions, which will extend their

has an immediate impact on people who live with

reach to a broader customer base.

disabilities today, and also impacts the millions of

Undoubtedly, it will take a commitment to
accessible technology by those with influence
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technology-dependent people who will age into
disability in the future.
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Appendix A: Twitter Chat Summary

On April 13, 2016, NCD led a one-hour long Twitter chat to gather input from youth and young
adults with disabilities about priority areas for accessible technology. Topics of discussion align with
Chapter 1 of the 2016 Progress Report and include education, employment, health and well-being, and
independent and daily living. The activity also prompted discussion about the need for a Technology
Bill of Rights for People with Disabilities. This summary offers highlights of the Twitter chat and reveals
lessons learned from the crowdsourcing activity.

Twitter Chat Highlights
Education
Technology is a critical medium that enables people with disabilities to have access to educational
opportunities. Respondents underlined the importance of consistent and accessible technology to cover
all people, including those in the disability community and students in individualized education programs.
Examples of reported benefits of assistive technology include taking notes, participating in online education,
and accessing curricular materials and audiobooks through screen readers. Despite these opportunities,
challenges involving technology use exist. For instance, one respondent reported experiencing a sense of
isolation by enrolling in online education that led to fewer in-person social interactions. Another felt stigma
and lack of understanding of assistive technology by teachers and professors. One respondent identified
the need for handwriting to fulfill requirements for the honor code, an issue that could not be mediated
with technology. In addition, costs and the lack of training on technology prohibited some respondents from
accessing and using technology in postsecondary education.

Employment
The discussions on employment mainly reflected concerns surrounding access to job opportunities,
recruitment, and the workplace through technology, as well as accommodations in the workplace.
Respondents explained that online applications and virtual interviewing technology have helped
people with disabilities in searching, applying, and interviewing for jobs. They have been able to
access interview preparation software that is applicable for people with all types of disabilities, work
remotely from home, and telecommute with colleagues. Technology has enabled people with a visionbased disability to have access to printed materials in the workplace. One respondent noted that
technology expands networks and increases opportunities for advocates to connect.
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Respondents also identified employment challenges. Some reported misperceptions that people
who physically go to the workplace perform better than those who work remotely. Several respondents
reported a shortage of virtual job opportunities. Accessible technology in the workplace proved to be
another employment-related challenge. Some respondents indicated that employers still are under the
impression that accommodations, particularly for those who work on a computer all day, are considered
costly. Furthermore, efforts to persuade employers to secure accessible technology were regarded
as difficult. Several respondents expressed a need for increased online paperwork and more usage
of text messaging and chat at work. Some respondents identified a lack of assistive technology in the
workplace that affected those who use screen readers and other assistive devices, causing them to
struggle in performing work duties. One respondent reported a lack of technological accommodation
guidelines in work settings. Another noted the need for more people with disabilities to be technology
developers and coders.

Health and Well-Being
Respondents suggested that technology has been essential to people with disabilities in terms
of critical health functions, such as breathing devices, and independence, such as leg braces and
motorized wheelchairs. One person with an orthopedic impairment reported connecting with others
online concerning challenges and solutions for family planning. Another respondent wrote that
advancements in 3D printing have allowed doctors to create specialized braces at an affordable price.
The chat also revealed that technology enables people with disabilities to track their health information,
exercise, and medical appointments through apps. Online textbooks have enabled respondents to
pursue studies with no risk to physical health.
Although many health-related benefits surfaced during the chat, challenges related to health
and technology also emerged. Respondents noted their needs for increased online and Skype
communication with doctors and therapists, particularly mental health professionals, because traveling
to hospitals is difficult. Another challenge involves the feeling of personal stigma and embarrassment
toward health technology equipment use in public.

Independent Living
The most important positive impact of technology that respondents discussed is its ability to
connect them with other people with disabilities and to foster participation in national disability
advocacy communities. Respondents wrote that technology exposed them to opportunities to
learn and exchange information about different topics, such as employment and accommodations.
Technology also connected them with others from around the world, people who they would not
have had the opportunity to engage with otherwise. A number of respondents presented benefits
of technology in recreational activities such as online shopping, social networking, online apps, and
racing wheelchairs. Despite these benefits, some participants underlined the need for transportation
technology improvements, such as online subway apps, for greater independence and recreation
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for people with disabilities. Some respondents mentioned that they faced barriers in accessing
conferences and dating websites.

Technology Bill of Rights for People with Disabilities
Participants who commented on the need for a Technology Bill of Rights for People with Disabilities
unanimously agreed that accessible technology is a civil right. Many respondents emphasized that a
Technology Bill of Rights for People with Disabilities should align with the A11Y Project that enables
people with disabilities to access websites more easily. In addition, a respondent noted the need
for affordable ICT and assistive technological equipment. Several respondents highlighted that there
should be people with disabilities involved in all steps of the technology development process to help
ensure accessibility. Some also expressed the need for people with disabilities to provide input to the
technology industry to help them better understand the needs of people with disabilities and to develop
products that are responsive to those needs. Some participants stated that special considerations
should be given to people who experience multiple marginalities, such as living in a rural community
and being from a diverse background.

Lessons Learned
NCD Twitter chat produced an array of insights for NCD to consider related to technology policies
and practices that impact youth and young adults with disabilities. For example, in the context of
education, there is a need for teachers, professors, and others who serve students with disabilities to
understand how technology can improve functional abilities as well as the social challenges that can
accompany technology use among people with disabilities. In addition, the chat highlighted the need
for more targeted training opportunities for students with disabilities so that they can maximize their
education performance. Findings from the Twitter chat also suggest a need for employers to better
understand how technology can be used as a reasonable accommodation to include youth and young
adults with disabilities in the workforce. In addition, there is a need for explicit guidelines that speak
to requesting and implementing assistive technology. The discussion also highlights the need for
more virtual job fair opportunities so that youth and young adults can seek employment opportunities.
In addition, there is an opportunity for more people with disabilities to be trained as coders and to be
in positions in which they advise the technology industry on designing for inclusion. NCD learned that
youth and young adults have an interest in using online communication with health care professionals
to reduce time traveling to health care facilities. In addition, NCD learned that respondents need more
accessible and inclusive transportation apps in order to maximize recreation and independent living
opportunities. Furthermore, youth and young adults with disabilities would have more opportunities to
engage with others if social media platforms had an accessible online presence.
Perhaps the most important lesson learned from the Twitter chat is that youth and young adults with
disabilities are in need of a Technology Bill of Rights for People with Disabilities that is developed in
collaboration with people with disabilities, reflects this population’s needs, and is enforceable.
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Appendix B: Glossary of Terms

This glossary serves as a reference for readers to clarify how the 2016 Progress Report uses terms that
may be unfamiliar to some readers.
Advanced Notice of Proposed Rulemaking (ANPR). An Advanced Notice of Proposed Rulemaking
(ANPRM) is a document that an agency may choose to issue before it is ready to issue a Notice of
Proposed Rulemaking (NPRM). The ANPRM is used by a federal agency to obtain public input in the
formulation of a regulatory change prior to arriving at any decisions on a particular regulatory change
(The Regulatory Group, Inc. n.d.b.).
Artificial Intelligence. Artificial intelligence (AI) is the ability of a digital computer or computercontrolled robot to perform tasks commonly associated with intelligent beings. The term is frequently
applied to the project of developing systems endowed with the intellectual processes characteristic
of humans, such as the ability to reason, discover meaning, generalize, or learn from past experience
(Semakuwa and Rashid 2014).
Assistive Technology Device. An assistive technology device is 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 a person with a disability. However, the
term does not include a medical device that is surgically implanted or the replacement of such a device
(ECTA Center 2016).
Assistive Technology Service. Assistive technology service is defined by the Individuals with
Disabilities Education Act (IDEA) 2004 as any service that directly assists a child with a disability in the
selection, acquisition, or use of an assistive technology device (ECTA Center 2016).
Audio Description. Audio description is a narration and commentary on images. It describes visual
details about actions, characters, scene changes, on-screen text, and other visual content that are
essential for comprehension for people who are blind or have low vision. It also provides access to a
variety of media and arts such as film, performing arts, and museums that comprise any culture (Great
Lakes ADA Center 2016).
Auxiliary Aids and Services. Auxiliary aids and services can take many forms, depending on individual
needs. Examples of auxiliary aids and services that colleges and universities might be required to
provide for students with disabilities include: qualified interpreters or other effective methods of making

National Disability Policy: A Progress Report

91

aurally delivered materials available to people with hearing impairments; note takers; qualified readers,
tape-recorded or digitally recorded texts, or other effective methods of making visually delivered
materials available to people with visual impairments or learning disabilities; class materials that are
provided in alternative formats (e.g., texts in Braille, on audiotape, or as digital files); or acquisition or
modification of equipment or devices (DRC 2013).
Born Accessible. The digital revolution and continuing advances in technology have made it possible
for more people to acquire a variety of content in several formats. With these changes, it is imperative
for publishers to create content that is “born accessible.” This term is used to refer to documents and
information that are created in accessible formats that meet the needs of users right from the start
(CTD and AIR n.d.).
Closed Captioning. Closed captioning displays the live audio portion of a program as text, which
is transcribed by a real-time captioner, on a television screen. It can provide a critical link to news,
entertainment, and information for people who are Deaf or HOH. Video programming distributers
(VPDs) including cable operators, broadcasters, satellite distributors, and other multichannel video
programming distributers are required by Congress to close caption their TV programs (FCC n.d.).
Crowdsourcing. Crowdsourcing is a way of engaging a “crowd” or group for a common goal that
typically relates to innovation, problem-solving, or efficiency. Crowdsourcing makes it easier for
individuals to contribute ideas, expertise, time, or funds for a project or cause and can take place on
different platforms across various industries (Crowdsourcing Week n.d.).
E-Gov. The Office of E-Government and Information Technology (E-Gov) is headed by the Federal
Government’s Chief Information Officer (CIO). It develops and provides direction on how to use
Internet-based technologies to make it easier for the public and businesses to interact with the Federal
Government (Office of Management and Budget n.d.).
Information and Communication Technology. Information and communication technologies that facilitate
the transfer of information and various types of electronically mediated communication (Zuppo 2012).
Haptic Technology. Haptic technology uses the sense of touch to amplify communication between
humans and computers. For example, people with poor vision can use a mouse built with haptic
technology that thumps slightly when the cursor has moved over a clickable button. The use of such
technology permits businesses to better integrate people with poor vision into the workplace and
allows people with poor vision to perform jobs that they would otherwise not be able to perform (RERC
2003).
Internet of Things (IoT). Internet of Things (IoT) is the concept of everyday objects—from industrial
machines to wearable devices—using built-in sensors to gather data and take action on that data
across a network. An example would be a building that uses sensors to automatically adjust heating
and lighting or production equipment alerting maintenance personnel to an impending failure. IoT can
transform everyday items into smart devices that can sense, interpret, and react to other elements and
devices in an environment (SAS n.d.; Domingo 2012).

92

National Council on Disability

Notice of Proposed Rulemaking (NPRM). A notice of proposed rulemaking (NPRM) is a published
statement by the Federal Register that serves to inform the public of a federal agency’s intents for
regulatory change. The NPRM describes the proposed new rule or changes in existing rules and informs
the public how they may participate in the rulemaking process. In most cases, the public participate by
submitting written comments to the agency during the comment period (The Regulatory Group, Inc. n.d.a.).
Orphan Technology. The phrase and notion of orphan technology was borrowed from the Orphan
Drug Act of 1983 (P.L. 97-414), in which a rare disease or condition was defined as affecting fewer
than 200,000 people in the United States. The drugs that would treat the disease or condition were
considered orphan drugs because the market alone could not sustain them; their availability would
depend on government subsidies or other external support. In the context of technology, orphan
technology refers to an assistive technology device that serves a critical function for a small number of
people, and whose market availability is similarly jeopardized (Seelman 2005).
Randomized Controlled Trials (RCT). Randomized controlled trials (RCTs), also known as true
experiments or intervention studies, are considered to be the gold standard research design for
demonstrating a cause-and-effect relationship between an intervention and an outcome. In RCT
studies, people are randomly assigned to either a control group or an intervention group. Outcomes
from both groups are compared, and any significant changes between the two groups can be attributed
to the intervention (Salmond 2008).
Twitter Chat. A Twitter Chat or Tweet Chat uses Twitter to talk about a common interest with others
during a preset time. It’s like an online chatroom where you can participate and contribute in various
discussions by tweeting (Twubs, Inc. n.d.).
Video Description. Video description is audio-narrated descriptions of a television program’s key
visual elements that are inserted into the natural pauses in the program’s dialogue. Video description
makes television programs, films, and other forms of media more accessible to people who are blind or
visually impaired (FCC 2016).
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