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ABSTRACT 

Information Technology has changed the world in every aspect.  

Society has seen its impact amongst nations, finance, medical 

services, education, and ourselves [1].  Entering into the 21st 

century, computers and the Internet greatly expanded [2].  

Individuals use the Internet daily, whether it is email, logging into 

Facebook and checking statuses, or conducting research, the 

Internet is here to stay and will only continue to be further 

integrated within our lives.  As much as the numbers of younger 

people who use the Internet increase, there are also older people 

that use the Internet and computers to communicate online, as 

well as perform other leisure activities.  Unfortunately, the 

majority of people and engineers within the computing industry 

have not realized the difficulty between computers and people 

with disabilities.  That is now evident in today’s world.  Assistive 

Technologies (AT) has allowed people with disabilities to use 

modified computer components and software to explore the 

potential of Information Technology.   
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1. INTRODUCTION 
As individuals, society has witnessed firsthand the devastating 

health problems of aging.  From news and information from the 

television, Internet, and research articles, the constant reminder of 

medical complications and their consequences continue to take 

affect within society.  Cancers, smoking, making poor health 

choices, heart and lung disease, dementia and Alzheimer’s, and 

family genetics is now taking a toll on our population.  People of 

the older generation are at greater risk of these complications, 

sometimes; these problems can escalate and disable individuals 

[3].  The number of individuals with disabilities, physically and 

mentally, has sharply increased which has affected our health care 

system and the quality of life for individuals [4].  These 

disabilities include Autism, hearing problems, visual impairments, 

and physical decline.  This number will only increase with the 

massive number of “Baby Boomers” reaching retirement age.  

According to USA Today, the number of “Baby Boomers” that 

reach the age of 65 will reach up to 79 million in the 2011 within 

the United States alone [5].  However, research has shown that 

people are living longer and are more accessible to heath care, 

however, does that mean that they are free from disabilities [6]?  

So, where does Information Technology (IT) come into view?  

With the increase of technology integration within daily activities, 

people of all ages are realizing the benefits. 

1.1 Current Issues within Society 
Although, the integration of IT may be beneficial within the 

average person’s life, they can often be frustrating and confusing 

for people with disabilities.  People with disabilities often struggle 

to perform day-to-day tasks.  With the inclusion of technology, 

one may think those tasks are easier, but that is incorrect.  

Computers and the Internet today may be simple to use for the 

average individual, but they differ for people with disabilities [7].  

Operating systems, Internet web pages, and other computer 

components often contain menus and navigations bars with many 

icons and other services.  People with disabilities are intimidated 

by this, they would rather prefer simple menus, but unfortunately, 

the World Wide Web is dominated by difficult page organization 

and setup [8].  Other problems within IT today, are the interaction 

with computer components.  Mice and keyboards are shrinking, 

screens that are either large or small, often display text can be 

unclear, and buttons with unclear meanings often frustrate 

individuals.  Currently, people cannot use technology components 

without referring to manuals, and yet, these manuals contain page 

after page of small print and sophisticated text.  However, there is 

hope for people with disabilities and IT. Assistive technologies 

have greatly aided people with disabilities use technology, while 

making it enjoyable and beneficial. 

2. Assistive Technologies 
AT have allowed people with disabilities to use modified 

computer components and software to explore the potential of IT.  

These AT can positively affect overall physical and mental health 

[9].  Technologies can aid quadriplegics to communicate or 

perform daily Internet tasks, help an autistic child learn geometry, 

and provide special mice that aid senior citizens with arthritis, and 

take control of the keyboard with ease.  People who suffer at the 

early stages of Alzheimer’s disease or dementia can benefit from 

assistive technologies.   With the inclusion of computer brain 

games, studies have shown this may reduce the risk of 

Alzheimer’s and can also improve brain activity [10].  The 

possibilities are endless with technologies and the end results are 

astonishing. However, they have been plagued by one common 

problem, medical expenses. 

2.1 Challenges of Assistive Technologies 
Unfortunately, the market for AT is still in its early stage.  Society 

has not realized the full potential of AT; some may not even know 

it exists [11]. Few AT resources are available to people with 

disabilities because of cost related issues. For the majority of 

people with disabilities, they are further complicated with low 

income, the problems of attaining proper medical care coverage, 

and the other medical and daily expenses that are compensated to 

support their needs. For those who rely on Medicare or Medicaid, 

they are further burdened by the inefficiency and disorganization 

of a government healthcare system [12].  When calculated all the 
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problems above, you can see why AT are now a problem for 

people with disabilities who are attempting to gain access towards 

them. In addition, the U.S. Department of Health and Human 

services states that no public or private health care system fully 

covers assistive technologies, and for those that do cover assistive 

technologies, these technologies must be scrutinized by the 

department [13]. According to the National Institute for 

Rehabilitation Engineering, the average cost of AT for 

quadriplegics range from $18,000-$600,000 [14].  Unfortunately, 

many people with disabilities do not take the initiative for 

adapting AT for all the reasons above, a new system must be 

created. 

3. Current Developments 
In order to improve web accessibility, development must be 

implemented to the research of gerontechnology and assistive 

devices. A current project under development will create a 

research incubator, Assistive Technology Community Online, 

(http://webpage.pace.edu/mk57412p/Assitive%20Technologies/in

dex.html). This incubator will dedicate itself in the research of 

gerontechnology, the development of open source assistive 

software, and the promotion of AT. Linux, an open source 

operating system, has changed the computer world by providing 

exceptional computer operating systems that are capable of being 

successfully implemented within a computer and or a network. 

Linux has often competed with closed source proprietary 

operating systems that offer the same output; however, Linux has 

been proven from time to time to offer equal or better 

performance than their closed source competitors. Among one of 

the greatest benefits of open source computer software, such as 

Linux, is that they are completely free for the rest of the world to 

use and modify. This online software community will be the 

repository for compiling open source assistive technology (AT) 

software and computer components that are affordable for people 

with disabilities. This community will also be a collaboration zone 

for AT contributors, nursing homes, and other companies to 

collaborate on the different AT available. In addition, this online 

software community would also include an area where people 

with disabilities can collaborate amongst themselves, discussing 

either assistive technologies or what challenges they face in their 

own life and how AT can improve those challenges. Some of 

these open source assistive software include virtual magnifiers, 

voice recognition and narrator programs, log in assistants, and AT 

managers. These open source programs will also be cross-

platform, meaning, that they can be installed and fully functional 

on different operating systems. 

3.1 Types of Assistive Technologies 
Virtual magnifiers are programs that magnify a certain portion or 

whole screen that aid a person with disabilities to read or view 

objects more clearly. While well-developed virtual magnifiers are 

now available in most current operating systems, they are not with 

older or some newer operating systems. Some operating systems 

contain magnifiers that are not well developed or create instability 

within the operating systems. This often creates frustration within 

users as well as with the system itself. Some magnifiers provided 

excellent coverage however, disable the usage of the mouse; while 

some provided little coverage with mouse control, but distorted 

icons and moved their positions. This can be especially difficult 

for people with disabilities, as they tend to prefer if objects stayed 

within a certain amount of space for long periods. 

Voice recognition and Narrator software is an excellent tool for 

individuals that have vision problems or cannot use their hands to 

control a keyboard or mouse. Unfortunately, voice recognition 

software is limited. In order for it to work properly, one must talk 

clearly with no accent and must speak within a certain amount of 

time. For a person with speech deficiency, this is next to 

impossible. Open source voice recognition software within this 

community will be designed around people with speech 

deficiencies and compensate by learning their speech patterns and 

then adapting that towards the recognition of their speech. 

Narrators have also been under development. Narrators are often 

slow in response and tend to hold on to a phrase or command and 

try to complete that narration, however, the software will fail to 

pick up other commands or tends to be behind in the list of 

commands or mouse movements by an individual. Narrators must 

be able to follow mouse movements or commands and stop the 

previous narration of the command if the user has made a position 

change. 

3.1.1 Security and Management 
Another key problem for individuals with disabilities is security. 

Security within a computer begins at the login screen. Individuals 

may not be able to remember user names or long passwords; in 

addition, these credentials do not provide concrete security for the 

user as they can become easily breached with accounts 

compromised. Login assistants can aid individuals with logging 

into a computer. One method of assistance is when an individual 

fails to login twice successfully. The login assistant can bring up a 

popup menu showing the user the tools that can make it accessible 

to log into a computer, e.g. magnifier, on screen keyboard, and 

narrator. Login assistants can also use the power of biometrics; 

primarily face recognition, to log in a user successfully and 

securely [15].  Face recognition requires no passwords or 

usernames, rather they require the individual to take a picture of 

themselves onto a webcam, and then the assistant can use key 

identification points within the face to make a positive 

identification. In addition, the login assistants will also aid 

authenticated users with logging into to other accounts on 

computer or online while managing credentials within the 

computer storing and securing them. 

In addition, AT managers maintain and administer a group of AT 

software within a system. This includes processing and memory 

management, reliability and redundancy, and the installation of 

patches and other important updates or service-packs. AT 

managers can also oversee and administer 3rd party software to 

ensure that all AT software does not create problems within each 

other or provide instability within a system. 

With any open source online community, collaboration and 

research is required in order to assure the sustainability of a 

community. For that reason, collaboration zones will be 

implemented and be priority within the community. Collaboration 

Zones will allow community administrators, researchers, 

programmers, and the individual users to communicate with one 

another into developing, modifying, or updating software within 

the community. Collaboration Zones also create a sense of 

connection with the individual user and the developers as software 

typically is designed without knowing the real-world needs of 

users.  Collaboration Zones will also allow information 

administrators to gain advice from AT professionals as well as 

tips from other administrators, in addition to receiving 

troubleshooting information.  Older adults and individuals with 

disabilities can create small social networking zones to 

communicate with others. In the event that popular social 

networking sites, Facebook® or MySpace®, are not accessible, 

users can create and collaborate with others by using simple 

collaboration tools while providing low stimulation compared to 

http://webpage.pace.edu/mk57412p/Assitive%20Technologies/index.html
http://webpage.pace.edu/mk57412p/Assitive%20Technologies/index.html
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other social networking sites. Facebook® and MySpace® can often 

provide over stimulation due to the number of links, pop-ups, and 

other unnecessary animations that can frustrate older adults or 

individuals with disabilities. Users would be more likely to 

engage into smaller social networking groups that share similar 

experiences and needs than larger social networks, which tend to 

varieties of the entire world population. 

4. ATC_ONLINE CASE-STUDY 
ATC_Online is an example of an ongoing case study.  

Development continues since its inception in January of 2011.  

Research is currently being conducted on the effects on aging and 

the impact it creates on older individuals.  It is important to 

understand these key features in order to develop software 

solutions.  Since May 2011, ATC_Online has launched a website 

detailing the research of gerontechnology and the pursuit of 

developing open source software.  In addition, a LinkedIn page 

was also established to include ATC_Online into the world of 

social media and networking.  The goal is to attract programmers 

and software engineers around the world in the same method of 

global Linux communities and their partners.   

Another current goal of ATC_Online is to pursue grants and 

scholarly publications.  Unfortunately, the U.S. is behind in the 

study of gerontechnology, compared to Europe and Asian 

countries.  However, the increased population of older individuals 

within the U.S. is growing, especially the increase in the “Baby 

Boomer” population. [16] It is also noted that there is an 

increasing number of these individuals using technologies 

including Internet, social networking, and smartphones.  This will 

only increase the demand for research and product development in 

the study of gerontechnology.    

As with any case study, a community must be involved in order to 

enhance the results of the case study.  While ATC_Online plans to 

involve a worldwide community, local communities will first be 

engaged into participations.  Service-learning is an important 

factor.  In previous experiences and past semesters, service-

learning provided individuals an extraordinary way to bring our 

lessons from the classroom and implement them into society.  

Service-learning has made an incredible impact at local nursing 

homes in Westchester County and the New York Metropolitan 

Area.  ATC_Online plans to bring together computer scientists, 

engineers, and health care professionals to produce open source 

assistive software that fit the needs of older individuals and people 

with disabilities.  Their interactions and complications with 

current technology will allow these developers to experience first-

hand the complications of older and people with disabilities 

individuals and mainstream technologies.  Their involvement with 

service-learning will only enhance pursuit and development of 

open source assistive software.     

5. CONCLUSIONS 
The need for assistive technologies within IT is crucial in society 

today.  Fortunately, research has been conducted showing 

progress being made into helping older individuals and people 

with disabilities.  According to Rehema Baguma and Jude Lubega 

of Makerere University, the implementation of Web Design 

Framework for Improved Accessibility for People with 

Disabilities aims for web developers to create websites and web 

applications that are accessible to people with disabilities [17].  

This is a crucial step, as current web sites and web applications 

are difficult to navigate and complex.  Older individuals and 

people with disabilities who face daily challenges are often 

confused, frustrated, and overwhelmed. 

With much advancement within IT, minorities and people with 

disabilities are too often excluded. This project development 

ensures that these individuals will have accessibility to connect 

with the rest of the world.  Engaging minorities and individuals 

with disabilities is the main objective to this development.  These 

underrepresented groups would now have the tools needed to 

communicate with others on the computer, perform daily tasks, 

and expand their horizons.  Students can apply their newly 

acquired skills to pursue higher education, learning and recording 

down their culture and history, and keeping in close touch with 

family members.  The possibilities are only limited to the 

imagination and in the end, the voices of these individuals can be 

heard and successes can be applied into changing the world. 

6. FUTURE PROSPECTS 
Combining expertise and passion in the areas of Information 

Assurance along with assistive technology, future research will 

naturally have to include biometric solutions for older individuals 

and people with disabilities to authenticate securely into computer 

systems. For example, research will consist of usability studies 

with face, fingerprint recognition, and other biometric methods to 

allow the computer to verify the identity of an authorized 

individual.  This authentication can be used in secure applications 

including online banking, e-commerce, email and other secure 

web applications. This can be very beneficial for the disabled and 

the elderly with limited mobility. Given that touchscreens and 

voice recognition are finally practical to use and affordable, this 

biometric authentication is indispensable for individuals who 

cannot easily use a mouse or keyboard to access systems readily 

available to the public.   
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