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Abstract

In this research, the author will discuss the technical access to online learning concomitant with feasibility of providing an accessible electronic learning environment. 

Adaptive hardware and software to address the needs of a disabled person has flourished over the last twenty years.  Programming configuration and design of electronic resources for compatibility continues to falter.  Legal guidelines which attempt to mandate equality in access to materials are now in place, but enforcement of these laws and even the laws themselves contain “loopholes”.  Making websites and electronic media accessible requires extra time, extra planning, and extra programming.  Are we leveraging accessibility for the sake of offering online programs, or for economic considerations, or is accessibility only an after thought?  Software programmers are sensitive to accessibility and have the skills, but lack the required direction to achieve it.

Subject Terms
ASSISTIVE computer technology; VALIDATION of web site; ACCESSIBILITY of distance learning; ASSISTIVE hardware; ASSISTIVE software; UNIVERSAL design;
 UDL – universal design for learning
Accessibility In The Online Environment - Are we There Yet?

Chapter 1.  Introduction
The online learning environment is a major asset to the advancement of education. Technology and pedagogical design have evolved to allow for anywhere, anytime learning but not everyone is included.  There is a division between those who can access information and those who can not.  Some people find themselves on the wrong side of this digital divide according to Burgstahler (2002).  Opitz (2002) states that that for 20% of all people have some type of disability and making online content accessible is a necessity if we are to achieve access that will include all learners for anywhere, and anytime learning.  This research will address the technical components of accessibility, the rationale for accessibility, and will discuss solutions to encourage the growth of accessibility.  This research will endeavor to answer the questions: 

1. What is accessibility?
2. What are the advantages of accessibility? 

3. What are the technical considerations for accessibility in the online learning environment?    
Chapter 2. Literature Review
This author has told visually impaired students at The Georgia Academy for the Blind that assistive technology levels the playing field for them both educationally and vocationally.  Research by Kuech & Kimball (2003) has indicated that students who consider themselves having a disability has almost tripled in the last decade.  Cavanaugh (2002) states that technology for specialized populations will be the equalizer of the 21st century.  Despite the anticipation from educators, Burgstahler (2002) has found that   barriers to these technologies do exist.  Carnevale (1999) expressed that as colleges and universities expand their distance learning programs they will have to build what is tantamount to ramps for access to their material.  Disabled students have the right to the same expectations for education and career as their non-disabled counterparts.  Distance learning for disabled students, like the technology itself, could be the “equalizer” for disabled students.  The disabled student not only encompasses those students with physical disabilities but also those with cognitive disabilities.  Despite the possibilities that are available, our effort at making them a reality has failed.  The attempt at addressing accessibility has been based on artificial possibilities. Research from 2002 according Wattenberg (2004), indicates that more people with disabilities were unemployed than at any time in the last 30 years.  The comfort and the level of expertise acquired with technology are paramount to whether the student embraces technology. The more intense and directed the instruction with the adaptive technology, the greater the chance of success with educational programs and employment.  Many students only receive minimal training and require more advanced training in order to perform more advanced requirements of higher education and/or employment. If these individuals, according to  Wattenberg (2004), do not receive this more advanced training, they often become frustrated and “give up” on the technology.        
All of the theories and good intentions are great, but how do we fix the problem of unbalanced access to online materials?  Education on awareness will be necessary but Cavanaugh (2002) states that in a survey of college programs across Florida, no courses had assistive technology in the title or course description.  According to Kuech & Kimball (2003), RESNA (The Rehabilitation Engineering and Assistive Technology of North America) lists 21 training programs that offer courses, degrees, and or training in engineering and assistive technology.  None of these programs offered training in educational applications of assistive hardware or software.  A call to Georgia Institute of Technology’s Assistive Technology and Environmental Access Department found that currently there are no courses offered in adaptive technology design. John Goldthwaite, who is a design engineer, stated that design and adaptation is covered in coursework at the Georgia Institute of Technology but there is no coursework offered which specifically focuses on adaptation and design.  Ironically, Georgia Institute of Technology is the home of The Center for Assistive Technology & Environmental Access (CATEA). CATEA is a state funded program which offers development, evaluation, and utilization of assistive technology as well as design and development of accessible environments.

Assistive hardware and software are available, although expensive.  Even in the educational fields of disability, to include visually impaired, orthopedically impaired, and hearing impaired, many educators are not proficient with the use of technology.  This is the population who will need to become proficient in order to be advocates.  These advocates will then be the impetus for making access to distance learning universally available. In order to bring this about, specialized and quality professional development for assistive technology must be provided. Kuech & Kimball (2003) discuss VATU (Virtual Assistive Technology University) which offers online courses in assistive technology, assistive software, and web accessibility leading to a certificate for educators. Courses are also offered to teacher educators on strategies for redelivery of the material. Kuech & Kimball (1999) state that online asynchronous learning best helps to address the delivery of the material because educators can work anytime from anyplace.  Instruction can be offered to a broader number of participants as well from a larger geographic area. This is important since there are few programs such as this and the need to offer training is urgent.
As with other online courses Kuech & Kimball (2003) discussed the shared concerns for learners with disabilities which are: 

a. the learner feeling supported in the online environment

b.   communication and interaction online

c.  differing  learning styles of online students
d.  moderated discussions to include a focus on relevance of  material, importance to the material, originality – new material being offered, timeliness – consideration of response time, and thought provoking.  The authors state that peer discussion is a major part of the organizational structure of the program.
e. effective technology use and principles of effective learning


The courses that the Virtual Assistive Technology University program outlines are:
a. Introduction to Learning Technologies for Students with Disabilities
b. Web Accessibility and Interactivity

c. Universal Design in Education: Access to The General Curriculum

d. Using Assistive Technology for Educating Students with Low Incidence Disabilities

e. Augmentative and Alternative Communication

f. Determining Assistive Technology Needs

g. Seminar on Integrating Technology Into Educational Programs

NCAC (2004) states that Universal Design for Learning (UDL) is a new research approach from CAST (Center for Applied Special Technology) to learning, teaching and assessment. UDL is individualizing the materials to meet the learner’s particular needs and learning style. The research from CAST identifies three interconnected systems in the brain for learning.  One system recognizes patterns; one system generates patterns; and one system determines priorities.  The “recognition system” knows what the object is while “strategic systems” know how to do and the affective system knows which objects and actions are important.  These three systems form the foundation for the UDL system. The instructor must present the material in multiple ways and give multiple ways for the student to demonstrate the knowledge or concept and must be provided multiple options for the learner to express himself or herself to allow for different methods for engagement. 
The article makes the point that UDL is not an off the shelf or prepackaged curriculum. CAST states that in order for UDL to be successful, programmers, curriculum designers, and educators are going to have to be flexible and willing to change.  Educational policies and practices are going to have to be flexible.  UDL continues to evolve as a philosophy and technique.  Ideas and materials from educators, publishers, and other professionals are going to have to be collected and used in different combinations for different learners and for different teaching environments.  Harrison (1999) states that course developers should take the time to assure that online educational materials are based on universal design.  The author also states that there are several reasons that should motivate us to learn about and implement accessibility.  The foremost reason for making materials accessible is that access to education, according to Harrison (1999), is a basic human right.  Accessibility barriers affect those users with physical disabilities such as motor impairments, and vision or hearing problems, as well as users with learning disabilities and cognitive processing difficulties.  When access to online education or materials is considered there are guidelines that have been established for web accessibility.  The primary guidelines come from the WAI (Web Accessibility Initiative), a sub committee of the World Wide Web Consortium (W3C). Guidelines will be discussed later in this paper but are available on the internet at http://www.w3c.org/wai. 

An important fact of reality that we must keep in mind is that we can’t design all technology and educational/informational content so that it is accessible to all.  There will always be a certain population of individuals for which access is not possible.  This author worked with a 14 year old young man who was involved in a diving accident.  The accident left him quadriplegic, speech impaired, and blind.  Cognitive functioning and hearing were not affected.  After attempting numerous technology adaptations, a trip was made to Georgia Institute of Technology for an assistive technology evaluation.  After only a short time, the evaluator, who was an assistive technology engineer, informed us that because of the combination of disabilities there was no technology available that would be functional.  This had not only a disappointing effect from the stand point of technology, but it also had an emotional effect on the student as well as the staff.  That was several years ago, and in research for this paper, the author was talking with this same engineer who initiated a discussion of this particular young man.  He stated that as technology has progressed, there still is no technology that is appropriate for this combination of disabilities.   
As accessibility is discussed, online learning is of major importance to educators. Harrison (1999) states the growth of distance education through online learning is growing and the demand for continuing education programs via the internet are important to the lifelong learner.  Making material accessible and available is not the complete issue.  Harrison (1999) cites Cynthia Waddell, ADA coordinator for the city of San Jose, that the material must also be effective. Chuck LeTourneau, of Starling Web Services states that anyone using any kind of browsing technology should be able to visit the site and get full and complete understanding of the material as well as be able to fully interact with the site.  Treviranus (1998) states that benefits include  

· Flexible pacing to meet individual needs
· Curriculum can be presented in redundant, reinforcing or alternative formats
· Curriculum can be adapted to learning styles
· Student can clarify, rehearse, review supporting material without disrupting flow of class 
· Greater opportunities for peer interaction and collaboration and student-
 instructor interaction and assistance
Opitz (2002) notes that instruction has shifted from instructor facilitated interactions to more complex interactions.  Online learning requires that students maintain student to student interaction as well as student to instructor.  Learning is also more student driven which relies heavily on the student’s abilities and capacity to learn.  Online courses can provide students with different approaches and presentations to the same subject material according to Opitz (2002).  This would specifically assist students with learning disabilities as well as other students, to have a better understanding of the material based on his or her individual learning style.  Another positive consideration for online learning is time.  Students who require more time to access the information or to digest information could do so without the stigma that might normally be attached.  Students in the online environment would have more time to think through the material before responding and therefore could problem solve without the pressure of time.  This would further benefit a learning disabled individual.  Adaptations and accessibility in these situations could serve to help these students be a survivor on their island in a sea of information as well as to meet course demands.  Research statistics, according to Gerber (2003), emphasizes that access can make a tremendous difference in not only the educational and employment opportunities but in the social networks as well.  This would be a particularly important consideration in an online course.  In this research, the author states that while attending an American Foundation for the Blind conference, questions were posed to the visually impaired and blind participants regarding benefits and frustrations with computer use.  Responses indicated that these respondents found that although they had discussed benefits and frustrations in online chats and email, they considered many of their concerns as a systemic problem rather than an individual problem.  The fact that these questions were being asked, made these attendees feel at ease that their concerns were being heard.  This scenario brings to question the degree of socialization that occurs online with people who have disabilities.  According to Wattenberg (2004), the increase and improvement in socialization has not become a reality. 
Accessibility is often mistaken for giving the student an advantage through special treatment but is rather the link to success for students.  According to the principles of The Alliance for Technology Access, people with disabilities have the right to expect maximum independence and participation without barriers.  Assistive technology has advanced to eliminate or diminish many of these barriers.  If these barriers are removed these people with disabilities can control and make their own choices.  Furthermore, they can maximize their independence.  If the disabled population can maximize their independence, they are more likely to become producers and not consumers in our society.  This is further demonstrated in the discussions that Gerber (2003) had in her conversations with participants at the AFB conferences.  Responses indicated that not only did computers help secure and maintain employment, but users felt more independent because they could earn their own money which made them financially independent.  Each respondent also stated that improved access to information enhanced their knowledge.  One of the responses was that electronic access allowed them to get educational materials at the same time as sighted peers and to increase efficiency.  Access to printed material on a real time need basis is a tremendous asset to this population.  In the past this usually took from one year to a year and a half to get materials in an appropriate format.  This is information that should be stressed to schools and students as the value of establishing an online learning program is considered.  According to Gerber (2003) the lack of training, the cost of trainers, and the lack of ongoing information that would allow people to train themselves is great.  The author states that with the increase in digital information, getting access to the internet should be a part of the core curriculum for students and rehabilitation for adults.      
This author sees accessibility as a team responsibility.  The team would encompass: the advocate - professional with specific knowledge about the disability, the instructor – professional with specific content knowledge, and the programmer – professional with specific knowledge of how to program and having knowledge of accessibility techniques.  In addition the administration – to lend the directive support and financial support, and the student or consumer who can “road test” the materials and give feedback, as well as an outside coordinator – person who is neutral and has no prejudice toward any of the processes, would be beneficial.  Opitz (2002) further addresses the need for validation that the course is in fact accessible.  He discusses several validation tools that are available from the web.  When we make content accessible, we have to make sure that it is also effective.  Caverly (2002) notes that access is not enough, we still have to teach.  If an instructor provides streaming video as a part of the course, captioning would meet the requirements for accessibility.  However, if the sound provides an important part of the instructional content such as the sound of animals or tropical forest, a text label for the hearing impaired would not be as effective.  There would need to be a detailed description.  This would be true for the visually impaired student when important information is disseminated through the video content. Burgstahler (2002) cites The Center for Universal Design at North Carolina State University’s definition of universal design as “the design of products and environments to be useable by all people to the greatest extent possible without the need for adaptation or specialized design”.  In  Universal Design: Is It Really About Design, Tobias (2003), points out that universal design is a direction for expanding the range of users.  Universal design is not a standard since no product could serve the individualized need of every user.  According to Tobias (2003), there are two basic design strategies:

1. to make the product features easier to use, so much so that the use does   
    not impose any burden on the user.

2. to design for redundancy – basically utilizing multiple modes of input  
    (i.e. mouse, keyboard, or speech)

There are several statistics from this research that this author found interesting.  The accessibility utilities built into the computer operating system is utilized by less than 25% of the population that could benefit from them.  A company marketing a caller ID with speech had less than 5% of the people interested. Programs that distribute TTYs to users that could not otherwise use the telephone had 80% of the units returned. 

If developers and programmers take accessibility into consideration when the initial content is designed, more students will have greater success with online course access.  A course that is retrofitted for access after it has been designed and programmed risks a loss in content as well as audience share.  Burgstahler (2002) states the school or University must establish a distance learning accessibility policy to assure equal access to course materials and minimize the digital divide and truly make online learning available to anyone, everywhere at anytime.     
What are the advantages of making materials accessible for the online learner?  According to Harrison (1999), the primary advantage for making materials accessible is that access to education is a basic human right.  As mentioned earlier, accessibility provides access for lifelong learners.  The term lifelong learners encompasses not only the online learner and the learner enrolled in the traditional face to face class, but everyone who uses the web, computers, and other technology to gather information.  Most job requirements now require technology literacy as a necessity for employment. In addition Vanderheiden (1990) believes design that is accessible could benefit by reducing fatigue, increasing speed, and increasing accuracy.  Many technologies of today had their beginning in the field of disabilities.  Books on Tape that allows people to listen to books read to them while in the car or performing other tasks is one that immediately comes to mind.  This technology found its beginning with the blind and visually impaired world with the advent of Talking Books.  The name of the technology has changed but the concept is identical.  One colleague scans books and articles and has her computer read them to her while she drives on long trips.  Speech input is another technology that allows users to dictate information that is converted into text in the computer.  This technology has its beginning in the field of motor impaired individuals.  Another benefit to accessible products is an increase in the market for that product by enlarging the target audience that can use it.  This is particularly important for targeting government agencies that are required to meet federal accessibility standards and guidelines for equipment and purchases.  Purchases made for home use where one member of the family has an accessibility need could affect the choice of the product purchased. Why buy two different products if one will meet the requirements of “all” of the members?  For schools and companies that have an internet presence, accessibility goes beyond meeting the law. It is just good business. Vanderheiden (1990) notes there is the economic benefit to helping to make disabled people producers and not just consumers.    
Educational design and programming must consider the range and types of disabilities as accessibility is addressed. According to Burgstahler (2002), text based applications such as Usenet discussion groups, bulletin boards, email and distribution lists work best for all disabilities no matter which assistive technology is used.  The problem is that with the more popular graphical user interface (GUI) operating systems, text based programs are becoming extinct.  There are programs that work well under a GUI operating system such as Eudora, which incidentally, Nova distributed on their CD for new students. Another consideration is that in synchronous real time chat communication in online courses, users with adaptive hardware and software are going to be slower to respond.  This will be true also of users with motor problems which affects the use of their hands.  Printed materials may need to be converted to Braille; audio tapes may need to be transcribed into print; descriptions of video material for the blind may be necessary.  In Distance Learning Universal Design, Universal Access, Burgstahler (2002) outlines considerations for developing a distance learning accessibility policy: 
· Make sure that all stakeholders, including potential students and instructors with disabilities are represented as accessibility policies, procedures and guidelines are being developed.
· Review policies and guidelines that have been created by other organizations,

· Develop a policy statement that commits the organization to making programs, services and resources accessible to people with disabilities.
· Articulate access challenges that may face potential participants with disabilities in the context of the programs, services and/or resources offered and the tools used for their delivery.

· Consult with legal experts to fully understand the requirements for program, information and service accessibility mandated by the ADA (Americans with Disabilities Act) and other legislation relevant to the organization.

· Develop guidelines for all media, tools and strategies used in the distance learning courses; consider Section 508 standards as a model as appropriate.  The section 508 standards will be discussed later in this paper.
· Assign a person or a department within the organization to be responsible for updating disability-related program access policies and guidelines and assuring compliance throughout the organization.

· Disseminate accessibility policy, guidelines and procedures throughout the organization.

· Provide regular training and support regarding accessibility issues.

· Consider developing a plan to phase in compliance with program accessibility guidelines for previously developed courses, with a date at which all programs will be compliant.

· Regularly evaluate progress toward accessibility.

· Besides taking proactive steps to assure accessibility, develop procedures for responding quickly to requests for disability-related accommodations.
In education, as in business, cost is often the dominating question.  Accessibility costs are difficult to determine.  Later in this paper, several adaptive software and hardware products will be discussed which will also include a discussion of cost of each.  In Equal-Access Computing, Franklin Jr., Wilson, & Ebel (2004) state the average cost of accommodating a disabled worker is $500.00.  This author strongly disagrees.  As this article discusses the adaptive hardware and software prices, the cost will prove to be closer to $1500.00.  Consideration of costs to redesign or retro fit applications, web sites, and other infrastructure must be considered also.  As mentioned earlier, if the initial software and applications are designed with accessibility in mind, changes to meet accessibility will be only minor and therefore cost will be minimized.  Under the new homeland security guidelines, Franklin Jr. et al. (2004) states many government agencies are finding themselves stressed.  This is particularly true where software applications are of a secure nature and can not be outsourced for modification.  One agency was asked by this author about accessibility for the secure online modules that the government uses. The response was that none of the people in his department requires modifications and software is only made accessible on an as needs basis.  This is only true of secure and private use software.  He stated in the job interview process that if a disabled person was deemed to be the best qualified, they would be offered the job and the government would retrofit to meet that person’s needs.  He stated that this had already been the case with a wheelchair bound employee. 
Another cost consideration, is one of noncompliance.  Based on federal guidelines for accessibility, an individual could litigate Franklin Jr. et al. (2004) based on not being able to access materials.  These authors state that even if a company or institution is successful, the legal fees could be quite large.  The company or institution would be responsible not only for its own legal fees, but for those of the complainant to include any punitive damages. 
The theory that the lives of disabled people are no better now than in the past is echoed by Tobias (2003), but for a different reason.  Tobias, (2003), states that much of the technology may be stigmatizing.  This author has experienced this phenomenon with teenage users especially.  When they are trying to participate with their non disabled peers, the adaptive hardware and/or software makes them feel conspicuous.  This is especially true when they are still in denial of their disability.  Tobias (2003) also states that most disabled users are not self advocates.  There is a lack of information and training and especially local support.  Technology innovations are often assumed to be the ultimate answer and adding more advanced technology will ultimately make situations even better.  Adding more complex technology to a user that is already overly saturated with frustration and does not have the resources to properly learn and implement the technology is not beneficial.  One of the thoughts that Tobias (2003) presented was the concept of the exhibit halls of major conferences where the latest technology is displayed.  Users leave these halls after seeing and having the technology demonstrated, feeling reassured, relieved, and refreshed.  This author has all too often received calls from users asking for help because the technology does not work the way the salesman at the conference said it would.  This leads to not only frustration but also a distrust of the industry.  The true fact is that the salesman did not mean to misrepresent the technology, but he/she made a sale without the benefit of a full evaluation.  This evaluation should include not only the requirements to address the disability but also the user’s technology abilities and the financial ability to support and maintain the technology.  Research also indicates that salespeople often are not fully aware of the features of technology and even when asked direct questions about features are not willing to open the box to examine the technology or even read the manual.  This emphasizes the fact that information may be missing or so obscure that the motivated and/or technology savvy user can find it for comparison with other technology. According to Tobias (2003) mainstream companies are not as willing to help their customers as are companies that are focused on the disabled population.  This author’s personal experience is that salespeople from the mainstream companies are focused on sales quotas and don’t take the time to devote to the special needs of customers.  Also, many times these salespeople act somewhat reluctant to get involved because possibly they feel that they do not have the experience to be successful with customers.  Tobias (2003) introduces the concept that the difficulty in addressing the population of special needs learners is not only a technological one but a sociocultural issue as well. 
In Universally Designed Online Assessment: Implications for the Future, Abell, Bauder, & Simmons (2004) state that online assessment should be an integral part of universal design.  Assessment is a paramount concern in the online learning environment. Abell et al. (2004) quotes Wiggins (1998) that assessment is the deliberate use of many methods to obtain evidence to indicate whether students are meeting standards.  These authors elaborate further on this stating that these measurement standards are not available in the online learning environment because of technological and theoretical limitations.  These authors further elaborate that little research has been undertaken to address the application of current knowledge of learning and assessment available now to the future learning and assessment process in online learning.  The facts are relevant for the non disabled learner but leave a proportionate concern for the disabled population. Abell et al. (2004) state that Royal (2003) introduced a method called Computer Adaptive Testing (CATS).  This allows the computer to custom design a test to meet the individual ability of the learner rather than the normed or criterion tests that we currently use.  Brust (2004) referred to these tests as adaptive tests versus naïve tests.  The adaptive test can broaden the content of the questions and provide for retesting content missed on the test in real time. This author also offers, as strength of this type of test, that it can be designed for a wider population of test takers.  Students with cognitive learning difficulties would benefit from this type of test.  This emphasizes that adaptations to material can often prove beneficial to the non disabled population as well as the disabled.  As a part of the discussion on universal design, Abell et al. (2004) states that the ability to customize the digital learning environment using a variety of content to include video, audio, text, and these in combination, can provide more opportunities to connect with the individual learning styles and needs of the students and increasing their knowledge base would also be accomplished.  This digital content could offer key elements to dynamic assessment and might allow for “smart assessments” where the students could assess themselves to monitor progress.  Students would then have ownership for “anytime, anywhere” progress monitoring.  Using multiple types of digital content is an admirable goal but this author questions the feasibility of design and creation of such material due to time constraints.  If a teacher has a very large class, addressing multiple learning style needs on an individual basis could be overwhelming.  The administration would need to monitor the class size and makeup to assure the teacher’s workload did not become over burdening.  Attention to these factors is the only assurance of success in such a program.      

Attempts to offer direction, guidance and standards for accessibility have been addressed through four major legal guidelines.  The first legal direction came in the Rehabilitation Act in 1973. Richards (1999) states that Section 504 was actually a discrete part of the Rehabilitation Act directed at public schools to educate disabled students.  The paragraph of the Rehabilitation Act that we refer to as section 504 states
“No otherwise qualified individual with a disability in the United States, as defined in section 706(8) of this title, shall, solely by reason of her or his handicap, be excluded from participation in, be denied the benefits of, or be subjected to discrimination under any program or activity receiving Federal financial assistance or under any program or activity conducted by any Executive agency or by the United States Postal Service....”  —29 U.S.C. § 794(a) (1973).

The intent of this paragraph was to assure that every student has equal access to the services and benefits of the education system. According to Richards (1999), this law was vague and did not address how this was accomplished and further provided no funding.  It was not until four years later that Congress attempted to clarify the intent through Public Law 94-142 (P.L. 94-142).  This law which was deemed the “Education For All” act.  This law further provided regulations for who would be served and how they would be served, as well as the assurance that they would be served.  The most significant factor of 94-142 was that funding was allocated and qualification standards for educators and diagnostics as well as special education programs were strengthened.  Public Law 94-142 helped educators to acquire adaptive equipment and software to address exceptionalities.   
The Americans with Disabilities Act (ADA) was initially introduced and passed in 1990.  There were revisions and a gradual phase in over the next five years.  This act was introduced to prohibit discrimination on the basis of disability.  According to JAN (2004), The Job Accommodation Network states that ADA was a comprehensive undertaking to address employment, public services, public accommodations, and telecommunications, and fair treatment to include prohibiting intimidation and threatening.  The interest of this author is the effect that ADA has specifically had on internet access and online accessibility through the address of telecommunications and education.  Frieden (2003) at The National Center on Disability points out that technology has evolved so rapidly that our laws have had to be adapted to maintain relevancy.  New Laws that deal specifically with the internet have had to be written and implemented while the existing laws have had to be applied to the new digital age.  A prime example of this is copyright laws.  Under ADA one copy of any copyrighted printed material can be made for the purpose of making it accessible for persons with disabilities.  An example of this is scanning a document to be read by a screen reader. The special permissions that the law gives are often not well publicized and not well understood.  The National Center on Disability states that The Americans with Disabilities Act contains many parts but for the purpose of online accessibility only Title I, which deals with employment, Title II which deals with the services of the local and state government, and Title III which deals with the goods and services of public accommodations and commercial facilities are pertinent to this discussion. 
· Title I –  only the anti-discrimination intent of this part of the law is relevant to  
       the internet and electronic communication.  Employers must treat 
       employees equally with regard to conditions of employment.  This
       would include web access and email access and all other electronic
       access necessary to perform the job duties.  The employer must provide        
       the accommodations necessary to perform the job.  

· Title II – this statute of the law does not apply to employment but rather 
       participation in or the benefits of a service of a state or local 
       government.  The test for this part of the law is whether a service is offered   
       to all members of the general public.  This encompasses the removal of 
       barriers whether architectural or communication.  A part of the wording 
       of this statute is “requirement of reasonable modifications”.   If the 
       government uses information web sites or kiosks or public services 
       online, they would have to be made accessible. Frieden (2003) gives 
       examples of several ADA investigations of student complaints against 
       public colleges and universities.  These complaints involved access to 
       class and course materials, libraries, and the internet at the university. 
       The focus was whether the school had met the legal requirement of 
       effective communication and equal access.  Frieden (2003) defines 
       communication as the transfer of information, including (but not 
       limited to) the verbal presentation of the lecturer, the printed text of a 
       book, and the resources of the internet.  
· Title III - clarifies what activities by which private entities are covered. 
          Other titles of the law address the government entities while this statute 
          of the law addresses which private entities are covered and what 
          activities are covered by the law.  Title III is designed to prevent 
          discrimination by “places of public accommodations” and 
          “commercial facilities” engaged in commerce.  The National Center for 
          Disabilities emphasizes that for Title III to apply to a facility, that not 
          only would a disabled person have to prove that the facility where the 
          discrimination occurred is engaged in commerce but also the person 
          must be able to prove that the facility is a “place of accommodation”. 
          The statute states “No individual shall be discriminated against on the 
           basis of disability in the full and equal enjoyment of the goods, 
           services, facilities, privileges, advantages, or accommodations of any 
           place of public accommodation”.  Examples include auditoriums, 
           convention center, lecture halls or place of public gatherings, 
           elementary, secondary, undergraduate, postgraduate private school, or 
           other places of education.  Facilities addressed would also include those 
           that are intended for nonresidential use and operations that affect 
           commerce. 
There continues to be much ambiguity in the law.  The intent of the law addressed the spirit of the identified needs of disabled people, but failed to provide the “how to” direction for meeting the law.  The lives of disabled people, according to Wattenberg (2004),  are presently no better now than before much of the legislation was in place.  Wattenberg (2004), states that many of the business leaders feel the Americans with Disabilities Act is not needed and is a bad law.  They feel that it was not needed and has in fact hurt the disabled population.  This is due in part to the rise in cost of doing business.  Their perspective is the cost which relates to rising cost of Worker Compensation, and having to hire unqualified and unreliable workers.  This author has been unable to locate research that validates these fears. 
The next law that affected the special needs learner would be Individuals with Disabilities Education Act (IDEA) in 1997.  This was actually a reauthorization of P.L. 94-142 from 20 years earlier.  This reauthorization rewrote some of the guidelines but the primary advantage was the expansion of funding for technology for the disabled learner. The signing of this law provided for adaptive and assistive technology in the home as a designated part of the “free and appropriate education” (FAPE) of the guidelines. New funding for IDEA was reauthorized by Congress on November 21, 2004 and signed into law by President Bush on December 3, 2004. Lynda Van Kuren (2004) from The Council for Exceptional Children stated that two days after voting to support the new IDEA, congress cut the funding by 1.7 billion dollars and Congress’s latest spending bill further cut the President’s spending for special education by $481 million.
On the heels of the initial passage of the Individuals with Disabilities Act, came Section 508.  Jim Thatcher at Georgia Institute of Technology states that this law was actually an amendment to the Rehabilitation Act of 1973.  At the time the Rehabilitation Act was written, technology was not addressed.  This act was implemented to assure that the federal government and agencies made their electronic information and information technology accessible to people with disabilities.  For clarity, it is important to note that Section 508 does not apply to private businesses or agencies or those entities receiving federal funds.  Although, the law does not pertain to most private companies and entities, it does serve to influence correct practices for employers and retail businesses with regard to employees and customers.  The Section508.gov (2002) webpage states that section 508 was enacted to eliminate the  barriers in information technology and  to make available new opportunities for people with disabilities as well as encourage development of technologies that will allow this to happen.  This law specifically applies to federal agencies.  These agencies must assure that information that is provided electronically is accessible.  This access must be “comparable” to the information provided to non disabled people.  Equipment that is purchased must be capable of being used by a disabled user.  Simply stated, both the information and the technology must be accessible. In theory accessible means that a disabled person should not have any additional burden to access information or technology than a non-disabled person.  In reality, the burden to access information and to use adaptive equipment or software to perform a task should be lessened to the greatest extent possible.  This author has seen highly technically savvy students who access web pages that were not designed for accessibility, but these students were required to “jump through hoops” to get to the information. Accessibility encompasses an “ease of use” as well as the ability to extract the data.  The marriage of these principles equates to functional information and technology.

The desktop and portable computer equipment guidelines under Section 508 state:

·  operated controls and keys should comply with industry standards.  
·  if touch screens are used there must be alternative methods available.
·  if biometric forms of identification are used, there must be an alternate    
 method available.
·  there must be one of each type of expansion slots available that complies   
 with industry standards.
The functional performance guidelines under Section 508 state:
·  at least one mode of operation and information retrieval that does not require user vision shall be provided or support for assistive technology used by blind or visually impaired persons will be provided.
·  at least one mode of operation and information retrieval that does not require visual acuity greater than 20/70 will be provided in audio and enlarged print output working together or independently, or support for assistive technology used by visually impaired  people.
· at least one mode of operation and information retrieval that does not require user hearing will be provided, or support for assistive technology used by people who are deaf or hearing impaired will be provided. 

· if audio information is important for the use of a product, at least one mode of operation and information retrieval shall be provided in an enhanced auditory fashion, or support for assistive hearing devices will be provided. 

· at least one mode of operation and information retrieval that does not require user speech shall be provided, or support for assistive technology used by people with speech disabilities will be provided. 

· at least one mode of operation and information retrieval that does not require fine motor control or simultaneous actions and that is operable with limited reach and strength will be provided. 

     The information, documentation, and support guidelines of Section 508 state:

· Product support documentation provided for end-users shall be made available in alternate formats upon request, at no additional charge. 

· End-users shall have access to a description of the accessibility and compatibility features of products in alternate formats or alternate methods upon request, at no additional charge. 

· Support services for products shall accommodate the communication needs of end-users with disabilities. 

The web accessibility standards outlined in the Section 508 law have the greatest influence on functionality of accessibility for the greatest number of people.  The Section 508 web access guidelines are listed with clarification from Bohman (2001):
       1)
A text equivalent for every non-text element shall be provided (e.g., via "alt", "longdesc", or in element content).

a. Every picture or graphic type element should 
    have an alt description. 

b. Complex graphics should have detailed text descriptions. 

c. The alt descriptions should describe the purpose of the objects. 

d. Descriptions should not be too long or too vague. 

e. The alt descriptions for images used as links should describe the link 
    destination.

f. Decorative graphics with no other function should have empty alt descriptions   
   and should  never have missing alt descriptions. 

2)
Equivalent alternatives for any multimedia presentation shall be synchronized with the 
            presentation. 

a.  Multimedia files should have synchronized captions.

3)
Web pages shall be designed so that all information conveyed with color is also available 
            without color (context or markup). 

            a.  If color is used to convey important information, an alternative indicator is used, such 
                 as an asterisk (*) or other symbol.

b. Contrast on the page should be good.

4)
Documents shall be organized so they are readable without requiring an associated style 
            sheet. 
a. Style sheets can be used for color, indentation and other presentation effects, 
    but the document should still be understandable  when  the  style sheet is turned off.

5)
Redundant text links shall be provided for each active region of a server-side image map.

a. Separate text links should be provided outside of the server-side image map to access the same content that the image map hot spots access. 

 6) 
Client-side image maps shall be provided instead of server-side image maps except where 
            the regions cannot be defined with an available geometric shape.

a. Standard HTML client-side image maps should be used, and appropriate alt tags should be provided for the image as well as the hot spots.

 7)
Row and column headers shall be identified for data tables.

a. Data tables should have the column and row headers identified.
 
b. Tables used strictly for layout purposes should  NOT have header rows or columns. 

 8)
Markup shall be used to associate data cells and header cells for data tables that have two 
            or more logical levels of row or column headers.

a. Table cells should be associated with the appropriate headers.

9)
Frames shall be titled with text that facilitates frame identification and navigation. 

a. Each frame should be given a title that helps the user understand the frame's purpose.

10)
Pages shall be designed to avoid causing the screen to flicker with a frequency greater than 2 Hz and lower than 55 Hz. 

a. No elements on the page should flicker at a rate of 2 to 55 cycles per second, thus reducing the risk of optically-induced seizures.

11)
A text-only page, with equivalent information or functionality, shall be provided to make a web site comply withthis part of the provisions when compliance cannot be accomplished in any other way. The content of the text-only page shall be updated whenever the primary page changes.

a. A text-only version should only be created when there is no other way to make the content accessible, or when it offers significant advantages over the "main" version for certain disability types.
b. The text-only version should be maintained up-to-date to comply with the "main"
     version.

c. The text-only version provides the same functionality to that of the "main" 
     version.

 
d. An alternative is provided for components that are not directly 
                accessible.

12)
When pages utilize scripting languages to display content, or to create interface elements, the information provided by the script shall be identified with functional text that can be read by assistive technology.

a. Information within the scripts should be text-based, or a text alternative be provided within the script itself.

b. All scripts should be either directly accessible to assistive technologies, or an alternative method of accessing equivalent functionality be provided.
13)
When a web page requires that an applet, plug-in or other application be present on the client system to interpret page content, the page must provide a link to a plug-in or applet that complies with §1194.21(a) through (l).

a. A link should be provided to a disability-accessible page where the plug-in can be downloaded.

b. All Java applets, scripts and plug-ins and the content within them should be accessible to assistive technologies, or else an alternative means of accessing equivalent content be provided.

14)
When electronic forms are designed to be completed on-line, the form shall allow those using assistive technology to access the information, field elements, and functionality required for completion and submission of the form, including all directions and cues.

a.  All form controls should have text labels adjacent to them.

b.  Form elements should  have labels associated with them in the markup 

 
c. Dynamic HTML scripting of the form should not interfere with assistive technologies.

 15)
A method shall be provided that permits users to skip repetitive navigation links. 

a. A link should be provided to skip over lists of navigational menus or other lengthy lists of links.

16)
When a timed response is required, the user shall be alerted and given sufficient time to indicate more time is required. 

a. The user should have control over the timing of content changes.

The guidelines stated in Section 508 are not “LAW FOR EVERYONE”. These are laws that apply to federal agencies only. Compliance by individuals, businesses, and state and local governments is voluntary.  This however does not make these agencies immune from litigation. In light of this fact, complying with web accessibility is not only politically correct but it is simply ethical practice and may prove to be financially beneficial as well.  Web accessibility can benefit non disabled people as well.  Those using slower connections, the baby boomers that are aging and have a diminished visual functioning, and those with computer equipment and software that is less than optimal also benefit from accessible web sites.  This is due to the faster load time.

There are several free websites that a programmer can use to test a website for accessibility –

WebAIM – http://www.webaim.org/products
Bobby  Online – http://bobby.watchfire.com/bobby/html/en/index.jsp
AccMonitor Online – http://www.hisoftware.com/accmonitorsitetest/

The following is a list of the more highly used accessibility technologies.  This list is not exhaustive and the listing does not constitute endorsement:

1. JAWS - JAWS  is an acronym for Job Access with Speech.  This product is from Freedom Scientific and is the most popular screen reader on the market.  This author has had the most extensive experience with this particular product of the screen readers that will be mentioned. JAWS will work with most of the Windows applications on the market.  The main advantage to JAWS is that it is well customized to internet explorer due to offering transparent access to most websites.  This is accomplished through a links list that allows the user to have a list of all of the links on the page and navigate directly to that link without having to navigate the entire page. 

- JAWS provides “frames lists” which allows the user to navigate a page that is programmed in frames.  The use of frames does not adhere to the W3C guidelines for web pages.  This is indicative of the software manufacturer trying to compensate for poor web programming.   

- JAWS provides a forms mode – which allows the user to read and complete online forms

- JAWS will also read HTML tables and graphic labels.  The graphic labels often require customization. 

The cost of JAWS is approximately $750.00.  This is the price quoted by Freedom Scientific but the price is actually lower from one of their distributors.  The philosophy is that Freedom Scientific attempts to support their resellers.  This author has purchased it for $650.00 per copy and a site license for $420.00 per seat for 100 users.  Prices are negotiable.  JAWS requires a significant amount of training to be functional.
2. Window Eyes – Window Eyes is a product from GW Micro.  This is a software screen reader that mirrors many of the features of JAWS.  The keyboard control commands for this software are different.  Pricing for this product is $600.00 to $800.00. Prices are negotiable.  Window Eyes requires a significant amount of training to be functional.
3. Magic Screen Magnification - MAGic is a screen magnification software product from FreedomScientific.  The software enlarges the screen information, from one to 16 times its normal size.  Mouse and cursor enhancements help you track the location of the mouse pointer and cursor on the screen.  You can choose from a wide variety of enhancement styles. MAGic lets you change the color of the screen foreground and background as well as the mouse and enhancements, apply transparency effects, adjust their size, and more.  This program allows the user to control whether the whole screen is magnified or just a portion.  The user can choose from several customizable magnified views that let the user see both an unmagnified and magnified area of the screen simultaneously.  MAGic also allows for the simultaneous use of a screen reader.  The cost of this product is approximately $600.00 depending on the level of features.  Prices are negotiable. This author has purchased this software for $450.00.  MAGic software requires a significant amount of training to be functional.
4. Zoomtext – This product is from AiSquared.  The features of Zoomtext are identical to those of MAGic.  The keyboard control commands are different. Zoomtext was the first software on the market and has proven to be very stable 
(no locking up the computer, and runs transparent to all applications).  Pricing is comparable with MAGic but this product generally has a slightly higher price. The product retails for approximately $700.00 but this author has purchased this software for $500.00.  Zoomtext also requires a significant amount of training to be functional.
5. No Hands Mouse – No Hands Mouse from AliMed allows user to perform all tasks using his/her feet.  This requires significant experience to become proficient. The price is approximately $300.00.
Conclusion

Online Accessibility as a discussion issue is very popular. An internet search returned 3,810,000 results.  The technology and the proper guidelines are available.  Partial legislation (requirements for federal agencies) to address web accessibility is in place.  The unfortunate truth is that universal web accessibility is not a reality.  There have been significant improvements made toward reaching this goal but “we are not there”.  The obstacles that are prevalent are:
· Most programmers are aware of accessibility rules but making attractive websites that have entertaining content accessible is often too time consuming and costly.

·  Many programmers are skilled enough to be able to make the websites totally accessible. However, most websites are only partially accessible.
· Many users are not able to afford the adaptive equipment and software.  Disabled people are often in the lower income group and can not afford the adaptive software and hardware. 

· Many users are not skilled enough with the software and hardware to be functional.

· There also is a percentage of the disabled population that do not possess the technical abilities required to master specialized software and hardware.

· The most overwhelming obstacle that is prevalent is a lack of trainers and people knowledgeable of the adaptive software and hardware.  This author has experienced the frustration of many disabled people who can not find training.  They can find salespeople for the software and hardware but not trainers.  Even the technical support staff, which normally is the responsibility of the vendor, is often poor.

The answer is not only funding, but to establish a training program for teachers and instructors to make educational content accessible as well as train their students to be more independent.  In an age of belt tightening and fund cutting, this may not be an attractive suggestion, but it is and has always been a major obstacle.  Training for teachers and instructors would benefit the disabled population also through increasing the advocacy for accessibility.  In the long term funding training and educational programs is less expensive that supporting disabled people receiving public assistance.

Web access to gain educational information as well as manage personal business is almost a necessity.  Banking, purchasing and information gathering has transitioned to web based rather than face to face or over the telephone.  The most significant advancement is online learning and tutorials that will help to keep the disabled population competitive. 

Our goal is to make the disabled population producers and not consumers. 
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