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Abstract  
Many major institutions of higher learning are placing increasing emphasis on online and Web based learning.  Many resources are available to help designers and instructors make their courses accessible to students with physical disabilities.  Considerably fewer resources address making courses accessible for learning disabled students.  This article discusses the major difficulties experienced by many learning disabled students along with presenting practical suggestions for designers and instructors.
Introduction

Online and Web based learning has exploded onto the distance education scene in the last ten years.  Most major institutions of higher learning are devoting large amounts of resources and money to developing online classes and even entire degree plans.  Many articles and books have been written covering a wide variety of aspects related to implementation, development, and administration of online courses.  In recent years, articles concerning disability accommodation and Americans with Disabilities Act (ADA) and Section 508 compliance have become more popular.  However, the majority of those articles are focused on accommodating students with physical disabilities and do not discuss learning disabilities.  
There is no doubt that online and Web based learning is a major trend in distance education and educational technology.  According to Picciano (2001), it will continue to grow in response to student needs and requirement, not to mention demand.  Students now expect most larger institutions of higher learning to offer Web-based classes.  There are many reasons that students take Web based classes including flexible scheduling and geographic concerns (the student lives too far from campus to attend traditional classroom based courses.)  However, online learning can also be very beneficial for students with disabilities (Picciano, 2001).  
We will begin by discussing online learning, learning disabilities, and the resources that are available to those developing and implementing online learning.  We will then discuss the areas that are still largely unexplored and propose topics for future research.

Definitions


For the purpose of this paper, online and Web based learning is defined as higher education classes that are delivered asynchronously via the World Wide Web with no face to face class meetings, including courses delivered via Learning Management Systems such as BlackBoard, WebCT, Angel, and Desire2Learn.  Learning disabilities are defined using the definition formulated by the Interagency Committee on Learning Disabilities as follows:
Learning disabilities is a generic term that refers to a heterogeneous group of disorders manifested by significant difficulties in acquisition and use of listening, speaking, reading, writing, reasoning, or mathematical abilities, or of social skills.  These disorders are intrinsic to the individual and presumed to be due to central nervous system dysfunction.  Even though a learning disability may occur concomitantly with other handicapping conditions (e.g. sensory impairment, mental retardation, social and emotional disturbance), with socio-environmental influences (e.g. cultural differences, insufficient or inappropriate instructional psychogenic factors), and especially attention deficit disorders, all of which may cause learning problems, a learning disability is not the direct result of these conditions or influences (National Adult Literacy, 1998, p.2).
Online Learning

There are many “how-to” manuals available to those who are developing and implementing Web based classes.  They cover such subjects as translating traditional classes into the Web format, working with the technology necessary to successfully design and deliver a Web based class, administration issues, and student support issues.  Some sources take a more theoretical approach to presenting this information; others are more practical and “hands-on”.  

Some sources tackle the topic of how to adapt online learning to meet the needs of students with physical disabilities, especially in the course design.  Picciano (2001) suggests those designing Web based courses must think about design considerations from both the students’ and instructors’ points of view in for the course to be successful.  The World Wide Web Consortium (W3C) (http://www.w3c.org) is also in the process of developing a set of accessibility guidelines to help Web developers of all types ensure their pages are viewable and usable for people with all types of physical disabilities.  These guidelines are some of the most complete and explicit available, though they are still a work in progress.  In an April 14, 2004 W3C Web Accessibility Initiative (WAI) report, testers in the UK determined that the current guidelines address 75-80 percent of known accessibility issues for users with physical disabilities.  They further reported that the remaining accessibility issues will be more easily addressed as adaptive technology innovations and upgrades become available.  For a complete listing of the current WAI guidelines, see http://www.w3.org/WAI/.  

Powell (2003) developed his own principles for software and online accessibility.  These principles are much more compact and general than the guidelines developed by the W3C.  Powell (2003) warns that the practical applications of these principles are greatly affected by the authoring tools, programming language, and development environment used.

Following are Powell’s (2003) principles of accessibility:

General principles of software accessibility

· Allow for user customization (particularly of text size and style, background and foreground colors)

· Provide equivalent visual and auditory content and interface elements (text descriptions for images and video, transcription of auditory content, text labeling of interface elements)
· Provide compatibility with assistive technologies

· Allow access to all functionality from keyboard alone (so that the software can be fully used without a mouse)

· Provide context and orientation information.  (Support efficient navigation by informing users of where they are in a way that takes into account that some users may be using screen-readers (p.47).


In addition to extensive Web design guidelines, some sources also address issues such as screen design and legal concerns.  Some instructional designers and Web developers believe that incorporating many visual and auditory elements into a Web page will help learners.  However, research shows that this can actually be detrimental to learning.  Moreno and Mayer (2003) found that students are often overwhelmed by irrelevant distractions and the effort of processing redundant information.  According to Clark (2003), Web pages with heavy text or those that separate visual elements from their text-based explanations tend to overload students’ working memory, which is an even larger problem for students with learning disabilities.  In 2001, Mayer found that adding audio narration to printed text on the screen also caused a working memory overload for students.  Craig (2002) and colleagues replicated Mayer’s findings in 2002, including the discovery that students learn information better when it is presented in narrated form without pictures or text than when it is presented as a printed version of the narration.

Legal issues have become more prevalent since the Americans with Disability Act was passed.  Federal law now protects students with disabilities from discrimination in higher education.  Consequently, institutions of higher education and faculty members are required to make “reasonable” and equitable accommodations for students with disabilities (Scott, 1997).  The same federal laws provide for fair and equal access to computing and information technology for all students (Lissner, 1997).  Students are also entitled to a form of assessment that allows them to present their knowledge in a way that is not adversely affected by their disabilities (Powell, 2003).  Van Dusen (2000) summarized the need for equitable accommodations with the following quote:

Continued disengagement from the new information technologies based on one’s age, income, race, gender, education, location, household, or physical or cognitive disabilities will have profound societal consequence from which no one will be exempt.  Higher education, to no less a degree than other major American institutions, must remove barriers to access- in this case, for non traditional students and lifelong learners –without sacrificing quality.  The solutions will be costly and complicated, but the alternatives will be catastrophic (p.40).

Learning Disabilities


According to Nightengale (1991), 50-80 percent of all students in adult education have learning disabilities.  In 1994, 3 percent of all freshman reported having learning disabilities (Van Dusen, 2000).  According to the American Council on Education (1995), the  percentage of all students with disabilities entering college quadruples between 1978 and 1991, from 2.2  percent  to 8.8  percent  of all students.  In 1998, 2 out of 5 first year students who reported having disabilities reported having learning disabilities (Murray, Goldstein, Nourse, & Edgar, 2000).  This is the largest growth among full time first term students (Van Dusen, 2000).  One of the reasons for this growth is that children with learning disabilities grow up to be adults with learning disabilities.  They do not “grow out” of their learning disabilities, as was once believed (Gerber, Ginsberg, & Reiff, 1992; Kavale, 1998; Raskind, Goldberg, Higgins, & Herman, 1996; Spekman, Goldberg, & Herman, 1992; Van Dusen, 2000, Werner & Smith, 1992).  Consequently, not only will students with learning disabilities continue to be a concern for institutions of higher education, their numbers will continue to grow.  Unfortunately, many of these students leave higher education because their needs are not met.  The graduation rate for students with learning disabilities (LD) is only 3.6 percent compared to 62.1 percent for students without LD.

A few authors have tackled the issues surrounding instructional design for students with learning disabilities.  Powell (2003) cautions instructional designers not to “dumb down” content intended for students with LD.  Studies have shown that these students find simplistic tasks very unmotivational.  These tasks fail to promote complex cognition.  They can also put LD students at an even higher risk of failure by boring them and failing to meet their needs for autonomy and higher levels of valued competence (Deci & Ryan, 2000).  However, many instructors and instructional designers persist in giving them endless tasks that require only the lowest levels of cognition.  Other studies suggest that this practice may negatively impact teacher-student and student-student interactions which could, otherwise, help with motivation and learning (Horn, PytlikZillig, Bruning, & Kauffman,2003; Lehman, Kauffman, White, Horn & Bruning, 2001).  Instead, Powell (2003) insists, these students should be challenged intellectually.  The difficulty lies in balancing the level of intellectual challenge enough to stimulate the students without overwhelming them.  Bruning suggests that the use of technology and computers can be motivational to some LD students.  Tiene and Ingram (2001) state that computers are also helpful for LD students as they allow the students to repeat information as often as necessary for understanding, without embarrassment.  
Learning Disabilities in Learning Management Systems


Learning Management Systems (LMS) such as WebCT and BlackBoard can create extra challenges for both LD students and the instructors attempting to accommodate these students.  LD students often require extra time on tests and assignments or modified tests and assignments. Other students may need to be able to change the background color, font faces, font colors, font sizes, or line spacing on course materials such as lecture notes and electronic reading assignments.  It is also beneficial for LD students to have access to lecture notes prior to the lecture as note taking while listening to the lecture is often extremely difficult for these students (2002, Wright & Stephenson).  Some of these accommodations are made easier through the use of an LMS.  However, some of them are more challenging to accomplish in an LMS.  Fortunately, newer versions of LMSs like WebCT have been redesigned to make them more accessible and more flexible.

WebCT Campus Edition 6 (2006) and WebCT Vista (2005) both have greatly improved Selective Release capabilities.  Selective Release allows instructors and course designers to customize content to flexibly meet the needs of many different students, including LD students.  Multiple versions of a test can be created and then only released to specific students or groups of students using Selective Release.  Only the students that should have access to a modified test will see it in the course.  The rest of the students enrolled in the course will never know the modified version of the test was in the course.  The same is true for modified assignments.  BlackBoard Basic Edition 6 (2003) does not have Selective Release capabilities, but students are allowed as much time as they need to finish tests.  If the instructor sets a time limit for the exam, BlackBoard will mark the questions that were answered after the time had elapsed and flag the test for manual grading by the instructor.  WebCT will not accept tests after the end of the allotted time thus requiring a separate test for students who require more time.

Good instructional design is very important for LD students taking classes in an LMS.  Students without learning disabilities will often be able to muddle through a badly designed course, but LD students will usually get frustrated and be unsuccessful in completing the course.  Good design principles have already been discussed in this paper.  However, the most important ones concerning design in an LMS will be discussed here.  


Course navigation and organization is extremely important in an LMS, for all students but especially for LD students.  Some LMSs, such as WebCT Campus Edition 6 and WebCT Vista, allow instructors and designers to easily group all materials related to a topic or unit in one place.  This includes tests, quizzes, discussion threads, assignments, external Web links, and all course materials.  Some LMS, such as BlackBoard Basic 6, allow instructors and designers to group course materials, but they do not have the capability to link directly to specific tests, assignments, or discussion posts.  Students will still have to navigate through the course to locate these items.

Chunking and sequencing of course materials and topics is extremely important.  Large reading assignments should be available in downloadable formats as most people are unable to effectively read and comprehend large portions of text on a computer screen.  This also allows students to adjust background colors, fonts, and line spacing to suite their needs.  Additionally, large topics containing a lot of information should be broken into smaller units.  Otherwise, they can be very overwhelming for LD students.  Course topics should flow from one to the next in a logical order.  Students should not be required to click back and forth to other units in order to understand materials presented in one unit.  Major course concepts should also be presented in a variety of methods, such as text, audio, video, graphics, and multimedia.


The observant instructor or course designer should see that most of these suggestions also comply with ADA and Section 508 requirements for accessibility regarding physical disabilities.  Additionally, non LD students benefit from the design principles discussed here.

Suggestions for Further Research


Unfortunately, there are few practical suggestions available for implementing accommodations for LD students.  The experts seem to agree it is a good idea, but little research has been done to determine what the best practices are in this area.  Vogel (1998) suggests that courses which stress students’ strengths over their weaknesses are more successful than those that focus solely on overcoming students’ weaknesses.  Picciano (2001) states that instructors and instructional designers should start with the needs of their students in mind as they begin building a course.  This is all good advice, but how, exactly, is one to implement it successfully?  It is in this area that further research is desperately needed.



Further research is needed to determine what methods of alternative assessment are effective for students who have difficulty with written communication.  Instructors and designers also need to know what kinds of screen designs work best for students with various learning disabilities.  They need to understand how to modify assignments in ways that will accommodate LD students without jeopardizing the integrity of the course.  They need to learn how to work with learning management systems to implement the various LD accommodations.  Many LD students have great difficulty with organization and motivation.  Instructors need to know how to design courses to help with these difficulties, especially in early undergrad courses.  These are just a few of the areas that are mostly untouched in educational research, but that are vital to the success of LD students in online environments.

Due to the lack of research, instructors and instructional designers are forced to “craft” their courses, often using trial and error to find solutions that work.  This is tedious, time-consuming, and extremely frustrating for both the instructor and the students.  Often, instructors do not understand the need for LD accommodations, let alone how to devise and implement them.  Many institutions of higher education have Offices of Disability Accommodation to assist them.  However, these offices are much better suited to assisting with accommodations for physical disabilities than they are for learning disabilities, and they are often wholly unprepared to assist with online accommodations. 
Conclusion

Though much research has been conducted about online learning, very little of it has addressed the issues faced by LD students in an online learning environment.  The majority of the research that has been conducted about disability accommodations only addressed physical disabilities.  The number of LD students in higher education has grown rapidly over the last three decades, and it will continue to grow in the coming years.  This growth makes the lack of research conducted in this area glaring.  We cannot, as responsible educators and researchers, continue to ignore this extremely important area of research.  Instructors, designers, and students will continue to suffer frustration and, possibly, failure until we better understand the needs of LD students and begin to implement successful strategies for accommodating their difficulties.
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