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In 2006-07, 66% of U.S. colleges offered online courses (Parsad & Lewis 2008, as cited in Rao and Tanners 2011:211).   As increasing numbers of courses are offered online and hybrid and supported courses are similarly more popular, students with disabilities or different learning styles may find learning challenges in navigating these online environments beyond those requiring self-regulation, motivation, and time management, as experienced by all learners.
To ensure equal or equivalent access to online instruction, instructional designers must consider the needs of learners with disabilities as part of the process of design rather than simply provide accommodation after the design is in place.   

Designing for Disability
In 2008, almost 11% of college students identified themselves as having a disability potentially impacting their access to education (U.S. Government Accountability Ofﬁce, 2009 as cited in Case and Davidson).  Though it may be simple to design for the 89% of learners who do not identify as disabled, doing so is not legal.  “The 1990 Americans with Disabilities Act prohibits discrimination based on disability that would prevent participation in ‘the services, programs, or activities of a public entity’ (Case and Davidson 2011:47).”  In addition, several legal cases have reinforced the need for accessible design in education in general, but especially so for technology (Edmonds 2004). 

Further compounding the need to design for disability is the fact that not all disabilities are

not be immediately identifiable, such as those related to learning disabilities.   These disabilities, often termed ‘invisible’ disabilities, also require consideration in online education design (Betts et al 2013).  Such ‘invisible’ disabilities may include learning disabilities, attention deficit disorders, or other processing deficits.  For these learners, technologies that require real time, face-paced interactions may be distracting or difficult to follow (Case and Davidson 2011:53).  

Online instructional designers, therefore, must consider the needs of both physically and cognitively disabled students, through designing classes that are universally accessible, or employing ‘universal design’.  Case and Davidson  (2011) argue that accessibility should be a part of the design process rather than an afterthought, as it saves time and expense.  Universal design, though it clearly benefits disabled learners, actually has the potential to benefit all class members. 
Research and Recommendations concerning Universal Design
Case and Davidson (2011) outline the advantages and disadvantages of online courses for learners with disabilities.  The advantages they articulate include flexibility to set one’s daily schedule around medication affects or appointments, the ability for the immuno-suppressed to avoid potentially dangerous contact with classmates, setting up shorter study sessions, and the ability to participate in discussions in the less stressful environment of discussion boards, enabling reflection and edition of words and precluding the need for any translators.  The articulate the following disadvantages: the need for learners to be self-disciplines and the higher amount of reading required.

Mao and Tanner (2011) identify three models focusing on universal design (UD) in instruction: the Universal Instructional Design Model focuses on how the instructor can organize the social and communicative aspects of the class, as does the Universal Design of Instruction model, as they both argue for creating a welcoming, collaborative, creating multiple modes of performance, and accommodating specific needs. The Universal Design for Learning model, though, focuses on designing for multiple user styles and abilities by focusing on the design issues themselves.  This model argues that multiple means of representation, action and expression, and engagement must be incorporated to make a truly universal course design.   
Mao and Tanner (2011) then went on to employ two of these theoretical paradigms (Universal Instructional Design and Universal Design for Learning) into a graduate level online class and then surveyed the class members as to their impressions of the universal design elements of the course. They found that students without disclosed disabilities stated they appreciated the ability to choose from text, audio, and video imparting the same content, and that almost half chose to access the content in more than one mode (222).  Further, 92% of the learners indicated appreciation for the ability to submit or participate in assignments in multiple modes (text, audio, or video). 
Universal Design Solutions

Employing a universal design in the initial design of a course is essential to creating accessible courses, but is not sufficient, as specific accommodations may still be necessary.   Universal Design is a good starting point though.  Some issues to consider include those related to the learning activities and assessments, content development, and technology.  In designing for universal access and ability in course activities and assessments, designers should provide for multiple modes of input and output.  Learners should have multiple options for demonstrating learning and interacting with classmates.  Rather than relying on one type of learning activity, typically linguistically focused in traditional education, allowing learners to submit research or projects as text, audio, video, or graphically not only benefits learners with mobility, visual or auditory disabilities, but also those with cognitive issues or just different learning styles and supports employing cognitive learning theory (Vygotsky 1978).  Further, enabling interaction with others learners can support those with different abilities and backgrounds to succeed, so long as the technologies to facilitate those interactions are accessible to all class users. 
Designing content while considering universal design principles requires consideration of various abilities and modalities.  The primary issues concern text representation and visual representation. In word processing documents, the built-in header markings are visible to assistive technologies, as are formatted tables, though simple changes in font or boldness or tabs are not (Case and Davidson 2011:50).  Alternate text and captions are necessary for screen readers for visually impaired learners.  Similarly, pdf documents cannot be read by screen readers and should be avoided.  Though images are advocated in enabling learners with different styles access to information (Bruner 1966), they are inaccessible to the visually impaired.  Having an alternative textual explanation of concepts is essential for these learners. 

Visual representations and images should have high contrast color differences, as well as adequate ‘white space’ for visual relief and large text, and redundant visual indicators such as color and formatting, to make color-related content clear to the color blind or those with low vision (Case and Davidson 2011:55).  Video files are larger and less accessible than audio files, but can be important for visual learners.  Video and images must have alternate audio description for the visually impaired and captions for the auditorally impaired (Case and Davidson 2011:52).   This captioning, though, often actually serves to aid learners with and without learning disabilities as it provides two channels through which content is conveyed. 

The technological issues resulting from employing Universal Design in online courses is challenging to say the least, and requires a good deal of thinking through in the analysis and planning stages of the design process.  It is essential that any Learning Content Management system and all technology used is assistive tech compatible and that features that support accessibility, such as tags for screen readers, are enabled.  Certain technologies used in online courses can present real problems for learners who process thought more slowly, who lack manual dexterity, or who have visual or auditory issues.  Live chat discussions, for example, require quick typing skills and fast-paced responses and may not work with text-to speech software (Case and Davidson 2011:53).  Slower paced discussions may enable more time to reflect and edit before learning.  
Conclusion

In designing online educational component, designers should employ universal design to ensure equitable access to content and interactions.  While this may at first appear to limit instructional design to bland, text-based instruction, in fact, universal design can enable and even prompt more creative approaches to course creation.  Enabling learners to communicate in multiple ways and perform and engage with content in multiple modes can actually result in some innovative project design and fits well with user-centered design principles.  
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