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Abstract
Autism Spectrum Disorder (ASD), a complex neurological disorder, affects one in 68 people. The main characteristics of ASD are a triad of impairments in communication, interaction, and imagination. In order to meet the future demands of post-secondary students with ASD, learning strategies and course supports to assist students must be available. Courses should employ universal design of instruction approaches. . Online learning is “flexible, accessible, and convenient” (Srichanyachon, 2014, p. 51).  Online learning is a suitable platform and delivery method, as it can meet the specific physical, emotional, and learning needs for those with ASD. Individuals with ASD are often comfortable with technology and appreciate the consistency and linear approach the computer-based learning can provide.	Comment by Susan Bainbridge: I had no idea it was so common.


Suitability of Online Education for Learners with Autism Spectrum Disorder
Autism Spectrum Disorder (ASD) is a complex neurological disorder with a wide spectrum and severity of symptoms, affecting an estimated over 7 million people around the world (WHO, 2013). In a ten year period, the prevalence of ASD has risen to one in 68 in 2010 (Baio, 2014; CDC, 2015). With an increasing number of ASD diagnoses, the expectation is that there will be more students with ASD attending colleges and universities. Literature indicates the low post-secondary enrollment is partly due to the lack of supports for people with disabilities in colleges and universities (Burgstahler & Russo-Gleicher, 2015) and partially due to the inability of those with ASD to function in the post-secondary setting without supports (Shattuck et al., 2012; Vasquez et al., 2015). As well, students with ASD often have less experience in social situations and may be challenged by the high level of social engagement expected in post-secondary education (Manett & Stoddart, 2012). There is a need for strategies to support learners with ASD. This paper will explore the suitability of online education for learners with Autism Spectrum Disorder by examining the inherent learning needs of ASD.	Comment by Susan Bainbridge: Clear and concise intro
Characteristics of ASD
Every person is unique, including those diagnosed with Autism Spectrum Disorder. Symptoms, characteristics, and severity may vary, however, there is a consistent triad of impairments associated with the disorder for all individuals: social communication, social interaction, and social imagination (“Triad of Impairments,” n.d.) 
Communication deficiency focuses on the way individuals with ASD use language: volume, intonation, rhythm, and rate of speech (“Autism Speaks,” n.d.). The individual may have trouble expressing himself, often interrupting the speaker due to a lack of appreciation for social convention of conversation. Difficulties reading body language and reacting within appropriate social norms can create challenges in social interactions for those with ASD (Alberta Education, 2003).  Behaviours such as erratic body movements, turning away from the listener, and a lack of awareness of personal space may also impact interactions with others. Social imagination impairment is the inability to predict the future, make sense of events, and cope with change. This interferes with developing interpersonal skills. (“Triad of Impairments,” n.d.).
Additional ASD symptoms that can impact the individual’s learning or create social challenges may include:
· Challenges with executive function: the ability to sequence, plan, and execute tasks (Sabella & Hart, 2014).
· Challenges with central coherence: the ability to see the ‘big picture,’ understand major concepts (Sabella & Hart, 2014), and practise learning transfer (Zener, n.d.).
· Challenges with Theory of Mind, “the ability to empathize or understand the feelings or thoughts of another individual” (Vasquez et al., 2015, p. 26). Difficulties in this realm contribute to a lack of understanding, comprehension, and social awkwardness (Sabella & Hart, 2014).
· Dysfunction in sensory processing, the inability to process the information taken in by the senses or the need for an abundance of information (Davis & Dubie, n.d.). Noise or bright lights may overstimulate some individuals with ASD, while other individuals may be very tactile and need to touch things around them (“Autism Speaks,”william n.d.). 
· Difficulties tolerating change and inconsistencies (Hedges et al., 2014; Vasquez et al., 2015).
· Depression and anxiety.
Advantages of Online Education for Students with ASD
Distance education, particularly online learning, has proven to be a valuable alternative to traditional face-to-face learning. Online learning is “flexible, accessible, and convenient” (Srichanyachon, 2014, p. 51); technological advances allow learners all around the globe to take the same course, and often at any time of the day.
Online education accommodates individuals with ASD, as they are able to set their own schedules and develop a routine. Institutions often use consistent platforms for course management systems (CMS), where material can be presented in a linear and organized manner (Sabella & Hart, 2014). Learners can clearly identify written instructions and expectations, and can access material repeatedly (Sabella & Hart, 2014).
Studies have shown that computer-based learning (CBL) can be more effective than traditional methods (Moore, Cheng, McGrath, & Powell, as cited by Vasquez et al., 2015). Lifelong exposure to technology has encouraged CBL success in those with ASD. “Computer-assisted instruction can increase motivation and engagement while incorporating predictability and reduced stimuli” (Chen & Bernard-Opitz, as cited by Sabella & Hart, 2014, p. 50). As well, CBL has the potential to “distract students with ASD from obsessional and self-stimulating behaviors” (Williams et al., as cited by Ball-Erickson, 2012, p. 21).
Online learning can impact sensory stimuli, as learners have control over their environment (Burgstahler & Russo-Gleicher, 2015). Chaotic, loud, and brightly-lit institutions can be detrimental to the mental health of learners with ASD. The ability to control sensory input can decrease distractions and lessen anxiety (Sabella & Hart, 2014; Humphry & Lewis, as cited by Hedges et al., 2014).
Students with ASD are often visual learners. Visual CBL components: images, pictorials, graphics, charts, and tables; along with readings, videos, recorded lectures, podcasts, audio files, and games, can provide variety and stimulation.
Distance education can help address social interaction and imagination as well.  Carnahan and Fulton (2013) maintain that, if a learner with ASD is adverse to “social situations, it is appropriate to have them work at home in an isolated environment with minimal outside interaction” (p. 52). Moore, Cheng, McGrath, and Powell purport that CBL may assist learners with ASD to “overcome cognitive limitations regarding social interactions” (as cited by Vasquez et al., 2015, p. 27).
CBL reduces social pressure and anxiety. Virtual interaction is typically limited to course curriculum; this “helps students focus on singular aspects of course content” (Sabella & Hart, 2014, p. 50). Learners do not have to try and determine which parts of a conversation were course-related and what arose from social conventions as they might have in a face-to-face environment.	Comment by Susan Bainbridge: Very interesting and well supported points.
Considerations for Students with ASD in Online Learning
There are a number of factors to consider when designing and delivering an online course for students with ASD. Carnahan and Fulton (2013) maintain that course developers should design and adapt CBL curriculum “to meet diverse needs of students” (p. 52).  Course design should employ universal design of instruction (UDI) strategies that plan for accommodating students with ASD. All students can benefit from UDI; additionally, it would lessen the need to make accommodations for special needs students and help avoid stigmatizing them (Burgstahler & Russo-Gleicher, 2015). 
Self-directed learning, although a fundamental component in distance education, could be a challenge for students with reduced executive function and central coherence. Learners may need to have continual guidance to remain engaged and motivated to learn, and be reminded to complete assignments on time. Without encouragement and participation from the instructor, learners may quickly lose interest in the material due to the isolation of distance learning (Srichanyachon, 2014).
Collaboration and group work can be difficult to achieve in an online course, but especially so for students with ASD as they do not have effective communication skills. “While online social interaction may help autistic adults develop social relationships, online-only relationships do not allow for engaging in shared activities” (Robertson, 2010, para. 34). Participating in face-to-face social interaction is essential to building interpersonal relationships (Robertson, 2010), encouraging collaboration, and promoting self-esteem. Robertson (2010) encourages “both face-to-face and online social interaction” (para. 35) for people with ASD. 	Comment by Susan Bainbridge: Blended Learning
Summary
In the past several years the prevalence of autism spectrum disorders has risen to one in 68. Therefore, it is likely that many future post-secondary students will have ASD. Online course delivery is able to accommodate many of the needs of students with ASD. Some of advantages include: predictability and the ability of the learner to create an individualized schedule, develop a routine, and control the environment. Students can decrease learning demands and interaction, thus lessening anxiety. Computer-based learning offers the student contact with technology and more control over the material. When developing a course for students with special needs such as leaners with ASD, it is important to employ universal design of instruction strategies. Instructors should pay particular attention to facilitation of the course, as they should remain actively involved. Blended learning should also be a consideration in an effort to encourage some social interaction. 
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