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1. Introduction:
At the present time, technologies play a great role in mediating learning of students in both formal and non-formal education. Many institutions adopt E-learning and extensively invest money to implement this online teaching approach either in the technological infrastructure, or human resources. Educators and developers, however, rarely include consideration of individuals with disabilities. In fact, the design of many online courses actually erects barriers to participation by students with disabilities. Making e-learning accessible to this group of students requires attention both to the courseware infrastructure or learning platform and to the content or subject material that the instructor places in that learning space. In addition, collaboration among stakeholders, such as administrators and special educators, is crucial (Coombs, 2002).

Over the past decade, several powerful drivers for making e-learning accessible in higher education have emerged, including disability discrimination legislation, accessibility guidelines and accessibility standards. Nonetheless, there is evidence of ‘inaccessibility’ of e-learning experiences (Lamshed et al., 2003). A prime reason for this is that whilst practitioners know that they should be making e-learning accessible to students with disabilities, they do not know how to do so. Each practitioner has his/her own interpretation and implementation regarding accessibility legislation, guidelines, standards and tools in order to develop accessible e-learning practices. In other words, the practitioner community within higher education has not developed its own conceptualizations of what best practice is and what factors influence that practice. 

In the accessible e-learning community there are very few original metaphors, theories and models that have been developed to try and describe, explain and develop best practices (Seale, 2007: p. 194). There is a need, however, for conceptual tools which reflect the existence and potential of disconnections and connections and the factors and people that influence these relationships. This paper will present a review of the accessibility literature and identify key issues that may influence accessibility practices.

2. Accessibility models:

Four accessibility models that have been proposed are the web accessibility integration model (Lazar, Dudley-Sponaugle & Greenidge, 2004), the composite practice model (Leung et al. 1999) the holistic model (Kelly et al. 2005), and the contextualized model of accessible e-learning practice in higher education (Seale, 2007). All of these models have diverse perspectives which lead to different implementations of e-learning practices, and these models will be discussed in the following sections.

2.1 The web accessibility integration model

The internet or www is a major medium for e-learning. People who advocate this model, therefore, focus on the accessibility of web sites or so-called "web accessibility." Web accessibility means that people with disabilities can perceive, understand, navigate, and interact with the Web, and that they can contribute to the Web (Web Accessibility Initiative, 2008). An accessible web site must be sufficiently flexible to be used by the assistive technologies. In terms of e-learning, the concept of  web accessibility also includes Content Management Systems (CMS) (e.g., WebCT Vista,  BlackBoard, Lotus Notes, Moodle, FirstClass, VirtualU, Desire2Learn, etc.) and other e- learning systems, (e.g. virtual learning environments, digital repositories, multimedia, web  portals, discussion boards). As a result, learning technologists play a great role in developing their web sites and systems to be accessible. Educators who follow this model believe in "technological utopianism." Utopian thinkers conceive technology as more than tools and machines alone; they view technology as a means of achieving a 'perfect' society in the near future. Educators, therefore, are confident that advancing technology, i.e. accessible web sites, would solve e-learning problems and enhance learning of disabled students.  

Currently, there are a lot of both national and international guidelines, standards, and legislation to insure the rights of persons with disabilities to access information. The  most well known and perhaps most influential accessibility guidelines are the Web Content  Accessibility Guidelines (WCAG) developed by the Web Accessibility Initiative (WAI) of the World Wide Web Consortium (W3C) (Brewer, 2004). A list of checkpoints is provided that explains how the guidelines apply to typical content development scenarios. Each checkpoint also has a priority level assigned based on the checkpoint's impact on accessibility. The guidelines also define three "levels of conformance" where at Conformance Level "Triple-A” all Priority 1, 2 and 3 checkpoints are satisfied. The guidelines are based on the concept of “universal design".

Regarding law and legislation, a number of countries has influenced the accessibility design practices of both education and non-education organizations. In the United States, perhaps the most influential legislation has been the 1998 amendment to the Rehabilitation Act (US Department of Labor, 1973), called Section 508, which includes guidance for determining the accessibility of information technology as well as enforcement procedures. Section 508 requires federal agencies to purchase electronic and information technology that is accessible to employees with disabilities, and to the extent that those agencies provide information technology to the public, it too has to be accessible by persons with disabilities. 

Practitioners who believe in the web accessibility integration model try to assess whether online curriculum content conforms to the principles of standard/legislative compliance, appropriate learning object design, access device independence, flexibility of operation and presentation, and communication of accessibility information with content and equitable use system requirements (Johnson & Ruppert, 2002; Johnson et al., 2003; Orms and Peacock, 1999; Schmetzke, 2002). In doing so, it helps to guarantee equal access to the learning materials of this group of students. They can share the same resources with their peers, are integrated in mainstream settings, and hence promote inclusive education. 
Although this model has many advantages, it also causes problems in practice. Since there are many accessibility guidelines and relevant legislation (some of which are daunting or lacking in clarity), this causes confusion to practitioners. They required skills to interpret and translate these principles and their implications for the learning technology community.  To put it differently, a clearly understood and articulated practice that defines and lays out how the implications of these principles can be implemented may de difficult to identify. Consequently, how educational institutions attempt to implement the law in practice is likely to vary greatly depending on their understanding and interpretation of what standards the courts will use as benchmarks when judging “reasonable adjustment.” 

2.2. The composite practice model 
In e-learning or special education, many stakeholders are involved, e.g. administrators, student services, lecturers, librarians, IT services and assistive technology specialists. Each professional has different expertise in dealing with assistive technologies and learning experience of students. Hence, this model focuses on linking these experts and utilizing their knowledge in order to support the students. Even though these groups of people realize the potential use of computer technology and assistive devices, they also look at the constituents surrounding these tools. In other words, they view people who use or are relevant to technologies as important as the technology itself, and in this =context, it is the stakeholders who play a great role in providing services or having an impact on the use of technologies of disabled students. Educators who follow this model believe in “best practice.” Best practice here is defined as “a holistic, comprehensive, integrated and cooperative approach to the continuous improvement of all aspects of an organization’s operations” (Rimmer et al. 1996, p.20). The premise of this model is that, if educational institutions provide reasonable accommodations and appropriate services, students can learn better. Assistive technology specialists are the ones that hold expertise in both mainstreamed and special technologies for persons with disabilities, and therefore are the most legitimate persons for knowledge distribution and coordination. It is important for the AT service providers to build social networks among people both on and off campus, e.g., faculty members, IT staff, administrators, and most important, the disabled students as well as their parents. The AT service providers adopt the framework of “actor-network theory” (ANT) in practice. Since the AT services do not benefit or have an effect only on the students, they also require collaboration from various sectors. So, this service system should be considered an alien corporate entity for the academic institution. With this approach, it would bring considerable upheaval; ANT frames controversial events and presents them as a hub to study the negotiations associated with moving from one state to another (Scott and Wagner, 2003). For actor–network theorists the achievement of order is on-going; it is an actively negotiated outcome. Similarly, the achievement of service provision is an on-going process that elaborates all possible issues from stakeholders with an emphasis on the students.

Apart from the framework of actor-network theory, the AT service provision requires a delivery system, and best practice assists in identifying potential models of service delivery (Leung et al. 1999). Even though this model may appear to be the least expensive initially, it could ultimately turn out to be the most expensive. According to Church and Glennen (1992), there are two distinguish models of service Delivery: direct and indirect. Indirect service models focus on staff training, information dissemination and public awareness whereas direct service models provide service delivery that includes assessment, software and assistive equipment prescriptions, and implementation of technology with clients. A fundamental planning issue for the service provider is in “developing a service delivery system that is compatible with the organization’s goals” (p. 7). 

The consumer driven model is another alternative service approach; it incorporates recognition of consumer involvement and foregrounds their empowerment. The client who has a disability is seen as the most important member of the AT team. Collaborative information sharing occurs between clients and AT service providers so that informed decisions are made in the selection of appropriate AT options. The consumer makes the final comments on assessment of their needs and choice of AT, giving a sense of ownership and motivation to use the AT that is selected (Lane & Mann, 1995; Reed, et al., 1995). Consumer input can be incorporated in short-term or long-term delivery models. Taylor (2005) proposed that a local resource team includes links between individuals needing AT, consumers who are team members, and family members, professionals, educators, rehabilitation counselors, and volunteers. In this way, the disability awareness is raised in the college society, and, hence leads to the true inclusive education.

Currently, many countries have issued a law or legislation to ensure the rights in education of students with disabilities, and this includes the rights to receive reasonable accommodations. For instance, in United Kingdom, the Disability Discrimination Act of 1995 Section 25 (2) states that "It is unlawful for the body responsible for an educational institution to discriminate against a disabled student in the student services it provides, or offers to provide" (Bolt, 2004). The same as the Rehabilitation Act 1973 (Section 504 Amendments) and the Americans with Disabilities Act 1990 (ADA) of the United States, students with disabilities must be provided the opportunity to gain the same benefit or level of achievement as students without disabilities. In other words, they may request modifications, accommodations, or auxiliary aids which will enable them to participate in and benefit from all higher educational programs and activities (Lance, 1996). As a result, postsecondary disability/AT service providers are required to improve their technology-related services in order to cater the needs of students. 

Practitioners who believe in the composite practice model try to identify roles and responsibilities of organization of student support services and stakeholders (roles of various contributors to the process of change, current practice evaluation of each division, etc.) Then recommendations have been made accordingly. The research has survey Views and concerns of both professionals, who deliver disability-related services, and the disabled students. Mostly, issues covered include views about actual and desired situations when it comes to access to technology on campus; perceptions about students’ circumstances; and information on campuswide issues, including computer-related services for staff and faculty with disabilities (Fichten et al., 2004a; Fichten et al., 2004b; Hasselbring and Glaser, 2000;Boddy, 1997; Lance, 1996). 

Although there are many handbooks and manuals to guide or design a support structure of the service provision for students with disabilities, those recommendations are somehow difficult to manipulate in practice. Firstly, there are vast inconsistencies between educational institutions; each place has different organizational structure, regulations, and policy to follow. The same proposal can solve a problem in one place but has nothing to do with others. Second, the constant technological change and the many contextual variables make it impractical to endorse a single model for service delivery. For instance, there may be a problem with the funding of AT and with the transition to employment or to further education and training, when access to AT may be lost (Leung et al. 1999). Lastly, due to the different beliefs and social value (e.g. perception of disability [medical and social models], segregation and inclusion, etc.) (Oliver, 1996). These factors make difficult to implement; they are crucial, but really hard to deal with.

2.3. The holistic model
With the Web providing the main Delivery channel for e-learning resources, this model also focus on the development of web sites and systems. Unlike the web accessibility integration model (which adopts the universal design concept), the holistic model place learners at the centre of the development process.  It focuses predominantly on the context in which accessible e-learning is developed, arguing that local, cultural, political and social factors need to be taken into account. In addition to technical and resource issues, this model integrates the concepts of usability of e-learning, pedagogic issues and student learning styles. 

Educators who follow this model believe in individualism. They have a holistic view point where learners are placed at the center of the educational process. The premise of this thought is to focus on the usable outcome and practicality. In other words the holistic model focuses on the broad learning outcomes and recognizes that inaccessible e learning resources may be deployed provided that disabled learners are still able to demonstrate the required learning outcomes in a way that does not disadvantage them or their non-disabled peers. The approach is rather feasible and adjustable, unlike the web accessibility integration model which is rigid and uncustomisable. In addition, the holistic model actively involves disabled learners while developing it - engagement with institutional disability support. While leveraging benefits of the Web by looking at the role of a web site in the overall delivery of learning and teaching - using e-learning to enhance the accessibility of the traditional learning environment, accessibility concept must also be grounded in other sectors of academic institution. For example, Institutional policy may contain an accessibility concept through staff development programs, provision of appropriate tools to help staff create accessible e-learning, and a staged improvement in accessibility of current resources (Kelly, 2005).

Phipps and colleagues (2005) proposed four stages for developers that could be applied at various points in an e-learning development cycle. These stages comprises of: awareness, investigation, understanding, and implementation respectively. For the first stage, it is dealing with Understanding of resources under development in relation to inclusion. Developer is asked to consider specific issues relating to the development of e-learning material and consider the needs of disabled students. The second stage is to identify existing established practices. The developer investigates what existing guidelines, 'standards' or practices are available that would support the resource under development in relation to inclusion. Next stage is the Assessment of applicability. The developer must make a value judgment and ensure that the application of the guidelines, 'standards' or practices does not compromise the learning objective or outcome. The last stage is to identify Alternative, Intervention or Adjustment. This is claimed to be the most important stage. The developer must realize and document problems that learners might encounter, and then begin the process of identifying alternatives or adjustments. For example, if online educational materials are inaccessible, other blended learning methods might be used as a substitute. 

Currently, this theoretical framework is still in an on-going process; there is much to be developed. Practitioners are trying to evaluate this model by looking at quality assurance of the method. Even though the model is originally designed to be applicable to UK education institutions and may not fit all areas of e-learning, it is a good alternative for educators to choose for their decision making.

The strength of this model seems to be its feasibility and learner-centric approach to e-learning. It provides resources which are tailored for the students particular needs, and welcomes diversity. Consequently, students are able to participate in most learning activities the same as their peers, and hence to increase their learning outcomes. Nonetheless, this approach may be Hard to implement due to a wide scope of inspection; the model lacks of universality. It ignores the perspectives of stakeholders other than the student and maybe the lecturer.  

2.4. The contextualized model of accessible e-learning practice in higher education

Seale (2007) elaborates frameworks for accessible E-learning practices, and came up with an alternative approach which is “contextualized model of accessible e-learning practice in higher education.” This model addresses three components: (1 all the stakeholders of accessibility within a higher education institution; (2) the context in which these stakeholders have to operate: drivers and mediators; and (3) how the relationship between the stakeholders and the context influences the responses they make and the accessible e- learning practices that develop. The theoretical position that underpins this model is that the development of accessible e-learning is a practice or activity that can and will be mediated. In other words, there is no direct causal relationship or connection between drivers for accessibility and accessible e-learning material and resources. Instead, the gap between drivers and outcome needs to be filled by accessible e-learning practices and the stakeholders within a higher education institution help to bridge that gap. 

The stakeholders of accessibility within higher education, who play a great role  of connectors,  are both external and internal to a higher education institution including courseware and software vendors; educational publishers; authoring tool developers and vendors; authors and content developers; educational institutions (including administrators); educators and instructors; administrative staff and students (IMS Global Consortium, 2004). According to the conceptualization model, however, the key stakeholders in the development of accessible e-learning within a higher education institution refer to  disabled students, lecturers, learning technologists, student support services, staff developers and senior managers. These stakeholders are incorporated into the contextualized model of accessible e-learning practice. 

It is important for stakeholders to build social networks or a social capital. “Social capital refers to the network position of the object or node and consists of the ability to draw on the resources contained by members of the network” (Kadushin, 2003). The more mappings a person has in the social network and the more mappings these people have, the more knowledge, influence, and power the original person will control. Ethier argues that   Social capital can have a substantial influence on a person’s life (Ethier, 2006).   Hence, if the key stakeholders are able to expand their networks to their subordinates or other constituents, it is more likely that the goal of accessible E-learning will be easily achieved.

The drivers within the contextualized model of e-learning accessibility mentioned above mainly composes of three things: guidelines, standards, and legislation, whereas the mediators of accessibility are views of disability; views of accessibility; views of integration and segregation; views of duty and responsibility; views of teams and community, and views of autonomy and compliance (Seale, 2007). Among these mediators, there is some overlap or commonality between many of them. Nonetheless, views of disability and accessibility are two main factors that have influence on stakeholder responses. These two views have the potential to impact on accessibility practice in different ways. To put it simply, different views or models of disability give rise to different models of service provision in terms of how student support services within an institution may be organized, while different views of accessibility give rise to different design approaches that learning technologists may adopt. As a result, if practice is to develop and e-learning be made optimally accessible, practitioners need to understand how stakeholders' responses to accessibility are influenced by the context in which they are operating. In this condition, those contexts refer to a circumstance in which both accessibility drivers and mediators operate. In order to do so, Seale proposed two theoretical frameworks for practicing: community of practice and activity theories (Seale, 2004; Seale, 2007).   “These two theories prompt practitioners to think about how rules mediate accessibility practice (drivers) and what the subjects of an activity system or members of a community (stakeholders) need to do in order to respond to those rules” (Seale, 2006). Moreover, Seale provides examples for applying both theories; activity theory actuate practitioners to think about 'division of labor' and how different roles and responsibilities for accessible e-learning are decided, while the communities of practice theory is a motivator to think about whether accessible e-learning practice is located in several different communities that need to be brought together in order for a fuller and more successful practice to develop. She concludes that both theories prompt practitioners to consider the extent to which different stakeholders develop their own 'personal and collective meanings' through their interpretation of such things as rules, tools, approaches and procedures.

This conceptualized model integrates potential factors (agent of change) in accessible e-learning practices.  In addition, significance contextual components in accessible E-learning make this approach strengthened that help to promote the suitable learning environment for the disabled students. Nevertheless, this model is so new; it does not appear in any existing literature. Future work with all the identified stakeholders is required in order to explore whether the model can be used effectively to develop or improve practice. For example, the model has offered examples of what might drive or mediate accessibility practice, but this needs to be tested in practice in order to explore whether other drivers and mediators need to be added or considered.

3. Analysis and Conclusion:
Regarding the above four models, diverse opinions that currently exist does not make one view more correct or superior to another. Whilst these four models focus on different stakeholders (e.g. developer, Assistive technology specialist, student) what they all have in common is that they include the context in which the stakeholders are operating. Yet, some overlap and commonalities between many of these models are rather obvious as explained below:  

The composite practice Model and conceptualized model both address the same key players in the process of creating accessible e-learning or stakeholders, which include senior managers, staff developers, support services, learning technologists, lecturers and students. Opinions have varied however, as to which stakeholder should take the brunt of the responsibility for ensuring accessibility and what the different roles of the stakeholders might be. The composite practice model considers that accessibility is the sole responsibility of specialists such as disability service providers and assistive technology specialists (Burgstahler & Cook, 2005; Leun et al., 1999) and that part of their role is to develop strategic partnerships with those who make technology and planning purchase decisions and those who provide services to students such as libraries, IT division, and counseling, just to name three. The conceptualized model, on the other hand, views that accessible e-learning practice will not develop through the actions of individual practitioners or stakeholders alone. Accessible e-learning practice will develop and progress when all the different stakeholders join to work together. Despite the distinctive view points of the strategic role of stakeholders, some theoretical frameworks introduced in each model can be transmitted. For example, the expertise of assistive specialists in the composite practice model can be shared by adopting the community of practice concept in the conceptualized model.
Another example of the clear overlap between these models appears in the web accessibility integration model and the conceptualized model. These two models emphasize the importance of "drivers", i.e., guidelines, standards, and legislation. These three factors are the core practice among advocators of the web accessibility integration model while practitioners of the conceptualized model view these drivers as one of constituents of accessible E-learning.

In the case of holistic model and conceptualized model, more investigation and further study in order to test the effectiveness of each practical process is required since these two approaches have been recently emerged in the past few years.

All in all, each model has its own unique characteristics; it depends on the context/situation to be implemented. However, practitioners can use more than one model in practice. For example, the online materials should be made accessible (the web accessibility integration model) While encourage practitioners to collaborate and work together (the composite practice model). There is no any model better than the other; rather, it depends on the context of the place that those models would be implemented. The same model may work effectively in one institution, while it turns the complete failure in the other.
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