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Abstract

The purpose of this paper is 1) to analyze, organize, and synthesize the research pertaining to assistive technology as it can be applied to a special education classroom, and 2) to plan the solution to a problem presently being encountered in a life skills classroom regarding effective use of assistive technology within the language arts and math curriculum. There is evidence that the classroom teacher and the paraprofessionals in a life skills class at a local school for children with disabilities are not sufficiently prepared with a comprehensive assistive technology strategy that can be immediately accessed and implemented to address variables encountered during group and one-to-one instruction. There is also evidence of a need to more efficiently manage the daily task routines of the students using assistive technology in that same life skills classroom. The findings in this review will be primarily organized based on the Strategies and Tactics for Effective Instruction (STEI) model designed by Algozzine, Ysseldyke, and Elliot (1997). Another organizational framework being cited throughout the literature reviewed for this paper is called Universal Design for Learning (UDL), an approach that promotes flexibility in presentation, flexibility, and expression (Sapp, 2009). The combination of the STEI and UDL strategies should provide a methodical basis to planning a solution to the main problem.  Considerations will also be made regarding assistive technology usage compliance with the directives contained within the Individuals with Disabilities Education Improvement Act of 2004. 
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What is Assistive Technology and Why is it Important
in the Education of Students with Special Needs?
An assistive technology (AT) device is defined by the Individuals with Disabilities Education Improvement Act of 2004 as "any item, piece of equipment or product system, whether acquired commercially or off the shelf, modified, or customized, that is used to increase, maintain, or improve functional capabilities of individuals with disabilities" (Parette, Stoner, & Watts, 2009). Assistive technology needs for students with disabilities are included in the Individualized Education Program (IEP) document that serves as the legal guarantee that related services are to be provided as part of a free appropriate public education (FAPE) in a least restrictive environment (LRE) (Lahm, Bausch, Hasselbring, & Blackhurst, 2001; Bausch, Quinn, Chung, Ault, & Behrman, 2009).   Assistive technology therefore plays a critical role in the education of children with disabilities. Although the legal protections are in place, the methods used by education providers to plan assistive technology usage require a great deal of assistance from sources outside their schools. This is based on varying socio-economic conditions that affect some schools’ ability to implement quality programs. An earlier but key piece of legislation was the Assistive Technology Act of 1998, a remedy which provided state level grants to fund AT related initiatives for the first time in both special education and regular education classrooms (Dyal, Carpenter, & Wright, 1998). The Office for Special Education Resources (OSERS) is a federal resource of help to schools for assistive technology funding and planning. The National Assistive Technology Research Institute (NATRI) works continuously gathering and researching data on assistive technology usage and makes recommendations to schools based on their findings (Quinn, Behrmann, Mastropieri, Bausch, Ault, & Chung, 2009).  Education providers 
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across the nation also spend considerable time and resources each year poring over data and evaluating different types of assistive technology devices and how they can be best matched to students with different disabilities. It has been learned that no single device or method of technology use can be generalized toward a particular type of disability. What might work for one student with a learning disability may not work for another student with the same condition (Bryant, Bryant, & Raskind, 1998). Another challenge in devising strategies to use assistive technology is the pace at which the technology itself evolves. Schools are lagging behind the rate at which manufacturers develop new technologies, creating potential gaps in instructional capabilities in schools that are underfunded (Okojie & Olinzock, 2006). Underfunded schools often resort to creative methods to compensate for lack of funding to acquire the newest technologies. As implied in the IDEIA definition, assistive technology doesn’t necessarily have to be electronic or digital. A color marker with a wrap-around Velcro strip to accommodate a student with fine motor issues is considered an example of assistive technology. It is necessary to dispel a common misconception that assistive technology just includes expensive devices like a Dynavox or a Springboard, which can easily cost in the tens of thousands of dollars. As part of the problem solving component of this course, it will be necessary to explore equally cost efficient means to implement assistive technology in the target classroom. Research by Sayeski (2008) reveals successful uses of hands-on manipulatives in the teaching of math concepts, made from low-cost materials that are equally durable and reusable. Research by Kaplan (2003) reveals that inexpensive assistive technology aids are readily available to teachers and within most any classroom budget. Items such as colored highlighters, sticky notes, magnifying bars, 
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reading pens, are considered “low tech” but have been proven to be effective in the special needs classroom (Kaplan, 2003). 

Planning Instruction
The first step in the STEI model is planning instruction. This means “the degree in which teaching goals and teacher expectations for student performance and success are stated clearly and are understood by the student” (Algozzine, et. al., 1997). The lead teacher of the target classroom has already identified the performance gaps, set the instructional goals, and has established the performance standards. The lead teacher has already communicated the expectations to the students in the class. Contextual variables would include the potential impact of the assistive technology. Student behavior is one variable to consider. Demski (2008) conducted a study of students with special needs and their interaction with SmartBoard technology, which is a recent hardware addition to many modern classrooms that enhances lesson participation. The level of student reaction was positive, prompting the participating school to make greater investments in that technology for other resource rooms. Bausch, et. al. (2009) surveyed ten different state programs across the nation to gauge the effectiveness of assistive technology programs and how they integrated with the writing of IEP goals. They found an array of results quite varied and diverse. Inconsistency would best describe the results in a single word. Every state, based on the data, had its own idea of what constituted proper legal compliance. In view of these findings, it is imperative that IEP goals be carefully considered when deciding on what assistive technology will work best, in order to ensure that the best integration of goals, curriculum, and technology is achieved.  This approach guides the 
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pathway of each student toward their educational goals, which is consistent with one of the tenets of the universal guide to learning strategy (Zancavage & Winterman, 2009).  
Managing Instruction
Algozzine, et. al. (1997) defines this part of STEI as both the “degree to which classroom management is effective and efficient” and “the degree to which there is a sense of positiveness in the school environment.” Part of that environment involves teacher attitudes, as well as student attitudes. Demski (2008) investigated the positive impact of SmartBoard technology on student attitudes toward learning in special needs classrooms. Technology immersion in the surveyed classrooms translated to better overall performance. King-Sears and Evmenova (2007) cite the correct integration of technology as an essential trigger to a positive social climate in a classroom. When frustration and stress levels are low, students are often more content and comfortable in their environment. As a result, they are more amenable to focusing and learning. The nature of teacher attitudes regarding technology usage, as discussed by Okojie and Olinzock (2006), must also be strongly considered. Many AT devices are accompanied by steep learning curves. The inability to learn and effectively implement the entirety of the features on any piece of technology can negatively impact an instructor’s attitude toward the technology and their ability to teach. This can be attributed to a few factors, most notably, a generational one. Teachers who did not grow up in the digital age are more prone to finding the operation of certain technologies problematic (Okojie & Olinzock, 2006). Parents can play a role in positively impacting the school environment. Kelly (2009) suggests that support groups for 
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parents of special needs children are essential while overall parental involvement is an indicator of success with assistive technology. 
Delivering Instruction

Algozzine, et. al. (1997) partially defines this part of STEI as ‘the degree to which there is an appropriate instructional match.” Applied to assistive technology, it’s the match between the proper aids and the type of instruction being conducted, either via group or one-one-one.  A variety of AT strategies were surveyed for this paper that best match the type of students in the target classroom of this project. Edyburn (2007) advocates scan-and-read technology for every special needs student in the United States not reading at grade level. The idea is that such a far-reaching goal does actually fall within the purview of FAPE and IDEA 2004. Language arts are a necessary major focus in schools, with the ability to read representing an indicator of future success in life. NCLB should not be the only motivating factor to promote literacy among children with disabilities. (Edyburn, 2007).  Hetzroni and Shreiber (2004) researched the use of word processing programs with students with mild learning disabilities and found that word processing allowed certain students with poor fine motor skills to build their confidence in writing. A result of the Hetzroni and Shreiber (2004) study, which aligns with the STEI criteria for the delivery step, was the ability of the students to respond to their progress almost immediately and enthusiastically. This translated to higher self-efficacy, compelling the students to continue on with other lesson challenges. Students with vision deficits can benefit from assistive technology. Students with low vision have been found to benefit from reading from television screens, because of the screen’s ability to emit an increased level of light 
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(Jutai, Strong, & Russell-Minda, 2009). Students with hearing disabilities benefit from the use of FM transmitter and receiver systems, which amplify audio signals being sent directly from the instructor wearing a small microphone. Such systems also allow the student to block out ambient and otherwise distracting noises from the classroom (Luft, Bonello, & Zirzow, 2009). Singh (2010) developed a new and extensive guide to web-based resources that can be used by special education teachers.  The guide includes active hyperlinks and brief descriptions of each website, that range in topics dealing with federal legislation to different advocacy groups focusing on special needs issues.
Evaluation
Algozzine, et. al. (1997) defines this part of STEI as the “degree to which the teacher actively monitors student progress and understanding” and the “degree to which student performance is evaluated appropriately and frequently.” Dave Edyburn of the University of Wisconsin at Milwaukee has been actively involved for nearly a decade researching the effectiveness of assistive technology usage in the special education classroom. Studies by Edyburn (2006) indicate a direct correlation between meaningful AT usage (web based resources) and successful results on classroom assessments. Edyburn (2003) also discovered as a noticeable performance gap between students without technology immersion and student with full technology immersion. The literature revealed some other examples of education professionals evaluating assistive technology effectiveness. Smith, Kelley, Maushak, Griffin-Shirley, and Lan (2009) conducted a study based on surveys of teachers who used assistive technology with students with visual impairments. The goal of the study was to judge the effectiveness of the assistive 
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technologies. It was learned that overall confidence levels among teachers was not significant. Nearly two thirds of the survey respondents expressed their discomfort with using AT in the classroom. This reveals a pressing need to improve technology education among future pre-service teachers (Smith, et. al., 2009). The world of technology is much different in 2010. According to Simpson, McBride, Spencer, Lowdermilk, and Lynch (2009), in 1970, there were only about 100 different types of AT devices available for commercial use. Today, there are over 29,000 different types of AT devices for people with disabilities of all ages (Simpson, et. al., 2009). 
Conclusions
The research overwhelmingly reveals that assistive technology can improve classroom performance when implemented with a requisite amount of knowledge about the learners being taught, their strengths, their weaknesses, and their individual comfort levels using the technology. From that point, the instructor can move forward in a sequential pattern as outlined in STEI (Algozzine, et. al., 1997). Across the spectrum of the STEI method of planning, managing, delivering, and evaluating the use of technology, it is always essential to keep in mind that AT should only be an enhancement to the classroom experience, not the focus of it (Parette, et. al., 2009). By following the sequential steps in a proven methodology, the greater likelihood of success can be realized. In the course of constructing the plan of action, it is also important to consider the potential strengths and weaknesses of the instructors in the classroom, whether they are the lead teachers or the paraprofessionals. Their ability to be successful must be assured; 
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otherwise, it could negatively impact the classroom environment. Confidence with technology is essential, as well as understanding that they may have limitations, too. Such is the case with FM systems for the hearing impaired students. These systems sometimes suffer from unavoidable environmental variables that affect their operational capabilities. These would include fluorescent lighting, so common in many modern buildings, which can interfere with smooth signal transmission. Web and computer based-programs offer students an abundance of learning opportunities that maintain high levels of interest. However, it is a common occurrence in even the best equipped classrooms that computers “crash” or lose their internet connections for some unexplainable reason. Glitches are a reality when using technology. They cannot be escaped, unfortunately. The resourceful teacher will know how to make adjustments. Part of the universal design for learning requires flexibility, not only for instruction, but in the manner in which an instructor conducts themselves in times when plans go awry. The solution to problem faced by the lead teacher of the target classroom involved in this project has now become clearer. The sequential steps have been established. The research has allowed the scope of the solution to broaden beyond the limitations of the classroom’s Dynavox and the Springboard devices. The Picture Exchange Communication System (PECS) method works very effectively for the students in the target classroom with more severe learning deficits. These iconic systems suit that level of learners very well, especially those with hearing deficits. However, the students with milder disabilities need a greater range of resources to enhance their learning opportunities. The research revealed not a great deal of difference in applying AT to the teaching of either language arts or math. The difference could be in the software choice, for example, but the medium of presentation would be the same … a desktop computer. Originally, it was considered that this 
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project would seek to increase the level of knowledge regarding the Dynavox or Springboard augmentative communication devices. That task should be left for others to complete, by either the Intermediate Unit’s AT specialist or representatives from the device manufacturers. One limitation of the research was that nothing was found to support the use of AT and the teaching of life skills. However, by studying the examples found in the gathered data, it is possible to devise a strategy to enhance life skills instruction by adapting lessons from another part of the curriculum, most likely language arts. The target classroom involved in this project does not yet have a SmartBoard, however, as a part of the final component to this project, a recommendation will be made to the lead teacher to request that such technology be acquired for the next school year. The next step is the plan of action, which will involve further investigation into the student IEPs, which the literature reveals is an important part of understanding the student on a statistical level. Complete observations have already been completed of the students as well as the lead teacher and the paraprofessionals. That observation data will be added to devising the plan of action.
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