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The provision of Assistive Technology (AT) in education is a complex matter. In the U.S., national education policies such as those that guide the use of AT in schools, must be implemented by state and local school districts that are administered independently of federal control (Bowser & Reed, 2004). Providing or withholding federal funds is the only way that the federal government can hold state and local education agencies accountable for implementing national policy.  As a result of this decentralized system, a wide variety of AT-related policies and practices have been developed (Marino, Marino, & Shaw, 2006). To further complicate matters, extensive research to define the most effective AT-related policies and practices has yet to be conducted. It has only been in the last few years that the U.S. federal government has even attempted to define AT outcomes and the policies and practices that lead to their fulfillment (ATOMS Summit, 2006; Lenker and Paquet, 2003, 2004; CATOR, 2006) . In this paper I will present administrative-focused assistive technology policies and procedures that appear to be the most effective at achieving positive student outcomes. I’ll also highlight a few of our biggest mistakes so that others can learn from the U.S. experience.  Practical AT implementation in schools will be covered in another paper by Dr. Cyndi Rowland. 
It is assumed that readers have a basic understanding of U.S. special education policies and procedures. That is, students aged 3-21 years who qualify for special education services through a series of assessment and evaluation activities are entitled to free appropriate public education in the least restrictive environment. These education services are guided by an Individualized Education Plan, or IEP, that is developed by a group of teachers and other education professionals who are familiar with the student and his or her education needs (IDEA, 2004; Castellani, Reed, Zabala, Dwyer, McPherson, & Rein, 2005).
Definition of Assistive Technology

Assistive Technology (AT) is consistently defined in U.S. law. The definition covers almost every application of AT for individuals with all types of disabilities across the lifespan. It is separated into two distinct parts, AT devices and AT services, and is based on the Technology-related Assistance for Individuals with Disabilities Act of 1988, or Tech Act (P.L. 100-407). Since it is so broad and inclusive, this definition has changed very little in the nearly twenty years since it was first developed. The successor of the Tech Act, the Assistive Technology Act of 1998, as amended, describes an AT device as, “any item, piece of equipment, or product system, whether acquired commercially off the shelf, modified, or customized, that is used to increase, maintain or improve the functional capabilities of individuals with disabilities.” It defines an AT service as, “any service that directly assists an individual with a disability in the selection, acquisition, or use of an assistive technology device.” This includes services such as evaluation, purchasing, selecting/designing or adapting, coordination of device use or services, device training, or expanding the availability of AT (AT Act, 2004). Beginning in the early 1990s, the Individuals with Disabilities Education Act (IDEA), the federal law that governs the provision of education services to children with disabilities, began to incorporate this definition.
AT Devices and Services in Education

Students with disabilities receive a tremendous benefit from using AT devices and services in schools. These devices and services can be provided in several ways. IDEA indicates that AT can be provided as an integral part of a child’s special education, as a related service to special education, or as a supplementary aid or service to special education (34 CFR 300.308). This means that AT devices and services can be directly provided to help a child benefit from his or her education, or may be supplementary to their education program.  In the U.S. special education system, AT is most often provided as a special education service or related service (Hasselbring, Bausch, & Ault, 2006). Related services include occupational and physical therapy, and speech/language therapy.
While the federal definition of AT may be generally agreed upon, it is quite broad. Defining AT so it is both comprehensive to meet the individualized needs of all students, and standardized for educational purposes is problematic (Blackhurst & Edyburn, 2000; Marino, Marino, Shaw, 2006). For education purposes, AT is defined as a device or service that is, “used to increase, maintain, or improve an academic and/or functional area identified for students with disabilities.” (Castellani, et al., 2005 p.7). Therefore, to be consistent with the philosophy of U.S. special education policy and IDEA, this paper will assume that AT provides educational benefits for a student so that he or she can be instructed in the least restrictive environment (along the continuum of self-contained classrooms to mainstream general education classrooms) while receiving a free appropriate public education.

The 2004 amendments to IDEA clarify the requirements of the law with respect to AT. The law requires that a number of special factor considerations be made for every student as part of the IEP process. For example, in each IEP meeting a team of educators familiar with the student and his or her education needs must consider positive behavioral intervention strategies to address the needs of children with behavior problems, the team must consider language needs of those who have limited English skills, and the appropriate use of Braille instruction for students who are visually impaired, or specialized hearing instruction for students with hearing impairments. Finally, the IEP team must consider providing AT for each student and is required to do so if the AT will help the child benefit from his or her education program. 
Considering the AT needs of EVERY special education student is an encouraging policy. It has the effect of raising awareness of AT in each IEP meeting and of ensuring that the benefits of AT are at least acknowledged for every student. However, while there is not clear scientific evidence to prove it, there is ample anecdotal evidence that school districts simply include a checkbox on their IEP forms indicating that AT has been considered.  This generally means that the IEP team may not seriously consider the real benefits that AT may have for a student (Day & Huefner, 2003). There may be several reasons for this result. We will discuss this common practice further in the Mistakes section of this paper.

The education system in the Republic of South Korea has a decided advantage as it plans to expand and improve AT services. In general, technology is quickly adopted by Korean society, the South Korean electronic infrastructure (e.g., access to and familiarization with computing devices, fiber optic and wireless connectivity) is advanced beyond what is available in the U.S., and the education system is somewhat more centralized. Based on recent conversations with KISE staff, several questions have arisen. These questions will guide the remainder of this paper: 

· What is the most effective and efficient administrative infrastructure to ensure that AT is provided to those children who need it? 

· How can we learn from the mistakes made in U.S. implementation? 

· Based on the U.S. experience, what are the most important administrative recommendations for designing and implementing an AT system for education?
As stated earlier, solid research data to describe an effective comprehensive AT system in education is scarce. However, in the past five years extensive collaborative efforts have been made by the U.S. Department of Education, professional educator associations, and university researchers to describe effective AT systems. It is hoped that the information below will help KISE develop and implement a comprehensive and effective approach to providing AT for students with disabilities.
Effective and Efficient Infrastructure

The Council for Exceptional Children (an international special education professional organization based in the U.S.) recently developed a series of monographs and resource booklets that comprise the AT Planner (Bausch, Ault, & Hasselbring, 2006). The Planner is a research-based reference guide to help families, teachers, and administrators systematically provide AT devices and services to students with disabilities. The Planner assumes that an AT system is supported in the local school district and does not provide specific information on system-wide administrative issues. However, one monograph, A School Administrator’s Desktop Guide to Assistive Technology (Bowser & Reed, 2004) does provide an overview of administrator concerns regarding AT in schools. It delineates essential administrative areas that must be in place in order to develop and implement a comprehensive AT system in education. These four areas include leadership, management, supervision, and program development. In addition to these four areas, the author believes that two additional areas should be included: funding and outcomes research. These recommendations come from over a decade of experience working with AT systems in schools. The following section will address each of these six areas.
Leadership

Leadership of key decision makers at the school, district, state, and federal levels is necessary for AT implementation to be successful and effective. Effective administrators at every level demonstrate leadership by first developing a vision of the desired outcomes they want to achieve. Written procedural guidelines based on this vision are developed to provide implementation strategies and evaluation criteria for an AT system in schools. An administrator desirous of implementing an effective AT system will specifically describe the knowledge, skills, and responsibilities of all staff members who provide AT services. An effective system will offer continuous learning opportunities for administrators, educators, and other staff, and will implement a systematic procedure to ensure teacher accountability for student progress. The procedural guidelines ensure that services to students are well-documented and that those responsible for practical AT implementation are trained adequately. Finally, leadership involves the continual promotion of AT as a necessary and beneficial element of a child’s special education program. This requires that individual student outcomes and system-wide outcomes are defined and made available for review.
Management

Once procedural guidelines are in place, an administrator manages implementation by ensuring that procedures are followed and that staff understand their responsibilities under the guidelines. This includes ensuring that educators provide AT in an evidence-based manner. Evidence-based practice assumes that educators are trained to use data to make programmatic decisions and that they do so consistently. Developing a plan for AT implementation should occur at the district and state levels. It is also essential that an AT plan be developed for each student. Unless individual students have AT implementation plans as part of their IEP, it is not likely that they will achieve full benefit. Administrators are responsible for ensuring that the AT process is appropriately managed across the entire continuum of his or her responsibility (i.e., from teacher training to teacher performance to student outcomes).
Supervision

Closely related to management is the idea of on-going supervision. Managing AT implementation along the administrative continuum requires that education staff continually develop their knowledge and skills regarding AT assessment, evaluation and use in educational settings. A general understanding of the benefits of AT is appropriate for all educators, but especially critical for special educators. Facilitating collaborative AT knowledge-building activities among general and special education teachers enables students to gain more fully from their education experience (Bowser & Reed, 2004; Marino, Marino, & Shaw, 2006). Fostering an environment where this type of collaboration can occur is beneficial to students (Lahm & Sizemore, 2002; Zorfass & Rivero, 2005) as research indicates that a comprehensive education technology approach by educators who are well trained results in better student achievement (Zorfass & Rivero, 2005).
Program Development

Training and ongoing development of AT staff is a critical component for successful implementation (Edyburn, 2004a). An effective administrator ensures that a long-range system-wide AT training plan is developed and carried out. She or he will schedule regular reviews of AT inventory available to students and will develop a continuous improvement plan to support AT-related staff training for new AT devices. She or he will also allocate resources to an AT device replacement program so that AT can be continually updated. A library of AT items available for ‘short-term’ device trial is considered an important feature of comprehensive AT assessment and evaluation services (AT Act, 2004).
Funding

In the U.S education system, funding for assistive technology is provided at the local school district level.  Sometimes state funds are set aside for this technology, but generally federal funds are not used to purchase AT devices. AT services can occasionally be covered with federal IDEA service funds.  There have been recent efforts in several U.S. school districts to combine the AT and information technology (IT) functions of schools into one comprehensive education technology office. A national initiative to develop this type of AT/IT coalition was launched in 2004 by the Consortium for School Networking, entitled, “Accessible Technologies for All Students.” It was designed to, “accelerate the use of technology in schools; increase access to assistive and accessible technologies for all students; increase individualization of education through the greater range of technologies offered; and, lead to increased student achievement and success.” (CoSN, 2006).  Preliminary anecdotal evidence (Leffler, 2005) suggests that this approach is meeting its goals, but the initiative is too new to have solid, research-based results. The concept of including AT as part of the general IT function of schools is promising and will likely result in students with and without disabilities having access to a broader array of technologies to benefit student achievement. More research is needed.
Outcomes 
In any arena, but particularly in education, the most important component of an effective and efficient AT system is the definition and demonstration of specific outcomes related to AT implementation (DeRuyter, 1997; Silverman, 2000). Considering those outcomes in relation to the general curriculum for all students is a challenge that U.S. educators have struggled with since the 2001 implementation of the No Child Left Behind education initiative that requires higher academic standards for all students, including those with disabilities.  Access to the general curriculum is a salient issue for AT outcomes research in education (Edyburn, Fennema-Jansen, Hariharan & Smith, 2005). 
AT outcomes in education are not clearly defined, except for those that clearly relate to the general curriculum. Without a clear description of the benefits (Lenker & Paquet, 2003) and real costs (Harris & Sprigle, 2003) associated with AT implementation in a school setting (Day & Huefner, 2003), it is difficult to acquire the leadership, as well as the political and financial support necessary to maintain an AT system over time. Much more research is needed in this critical area.
Mistakes in the U.S. System

Having outlined above the six areas necessary for the administrative implementation of an effective and efficient AT system in education, this next section will review the errors made in U.S. policy in each of these critical areas. Where possible, research is cited to support the claims cited in this paper. More often, however, these claims are based on over 10 years of personal experience with state and national education initiatives designed to improve access to assistive technology for students with disabilities.

Leadership

Problem #1: Service systems are bound by age-specific and disability-category criteria.

Problem #2: A national vision of AT implementation is not shared by key policy makers.

Problem #3: Technology development standards result in incompatibilities in hardware and software applications.

The development of AT systems in the U.S. has occurred on a system-by-system basis. Unfortunately for people with disabilities, the AT service system is not comprehensive or consistent across service systems or even across school districts. This has resulted in a fragmented system. For example, children with disabilities are entitled to special education services if they qualify under a set of evaluation criteria. These criteria vary from state to state and from school district to school district. There are 50 states and over 14,000 school districts in the U.S.  There is a tremendous lack of consistency related to who receives AT services and the type and amount of services. What is considered appropriate in one school district may not be appropriate in another (Watts, O’Brian, & Wojcik, 2004). As children move from one district to another, the AT services and supports available to them may vary. This problem is even worse when children transition from one service system to another (i.e., from health-related early intervention to special education, and from special education to post-secondary school opportunities, such as jobs or advanced education).
National leadership in defining a vision for providing AT to students in education has not been provided. For example, the most recent National Education Technology Plan issued by the U.S. Department of Education did not mention the specific technology needs of students with disabilities. Leadership is based on a vision of what can be accomplished and is manifested by developing policies and procedures to fulfill the vision. Without a central vision for AT in schools, policies related to existing staff training, preservice teacher training at universities, and provision of funding to support AT services remain fragmented and somewhat contradictory from district to district. 
A more general leadership concern for the entire AT field is the lack of standards in AT product design and development interfaces among various hardware and software components.  The lack of standards makes it difficult for assistive technologies to “talk to” technologies developed by other manufacturers.  Assistive technologies are unfortunately built to the specifics of certain operating systems and hardware, rather than to a set of standards that are comprehensive and ubiquitous across hardware and software technology platforms. When this occurs, educators are required to know the complexities of hardware and software compatibility which is well beyond their training and professional expectations.
Management

Problem #4: Policies and procedures for implementing AT in education settings are not consistent.

Problem #5: Consideration of AT in every IEP is not defined consistently across school settings.

The development of widely differing AT policies and procedures is but one consequence of poor leadership. Varying policies and procedures inevitably result in the development of varying management tools. In the U.S., there is a variety of assessment, evaluation, and implementation tools for providing AT in education. They address distinctive aspects of the various AT policies and procedures. Sometimes they are based on research (Watts, O’Brian, & Wojcik, 2004; Marino, Marino & Shaw 2006 table, p. 23), but more often, AT tools used in schools are developed based on experience of teachers and AT providers. They may be effective, but validation of these various tools needs to occur. These tools and could likely serve as the basis for AT outcomes studies. 
Consideration of AT in every IEP is implemented very differently across school districts. In some, consideration is a formal process that takes the form of assessment of basic educational needs. More often, however, IEP teams ask each other if AT is needed and they make a decision based on their own knowledge of available AT (Watts, O’Brian, & Wojcik, 2004). For those who are only generally familiar with AT, they may not fully understand what types of AT is available and for what purposes it may be used.  Federal regulations and teacher training related to AT is quite vague.
Supervision

Problem #6: Due to varying policies, AT services are implemented inconsistently across the nation which likely results in students not receiving the full range of benefits that AT may provide. 

The lack of central leadership and poor management practices has resulted in teachers implementing AT solutions for students in a variety of ways, only some of which may be appropriate.  Without a formal implementation plan at the district, school, or individual student level, it is nearly impossible to determine the effectiveness and efficiency of AT use.  It is likewise difficult to determine the AT-related competency of special education staff responsible for implementing AT. Recent research involving 116 special education teachers in the U.S. indicated that over half said they do not use a formal AT plan to guide AT implementation (Hasselbring, Bausch, & Ault, 2006). It is likely that the students these teachers serve are not receiving the full benefit of the AT devices and services provided them by the IEP.
Program Development
Problem #7: Educators are unaware of the various types and applications of AT; there is a general lack of awareness of what is available.

Problem #8: Competency-based teacher training at the preservice and inservice levels is new and not based on generally agreed-upon competency standards.
Problem #9: The limited education-based AT training that is available is targeted only to special education teachers. General education staff could benefit from this information, but it is not included in training initiatives.

Problem #10: The majority of AT specialists in schools are NOT trained educators, but trained in the provision of related therapy services.

Problem #11: Inadequate training in AT assessment and evaluation, and in how to implement AT with individual students results in technology abandonment.

A lack of vision leads to a lack of leadership which often results in a lack of understanding of what constitutes AT and how various technologies can help students improve educational achievement (Lahm & Sizemore, 2002). Many teachers are unaware of the uses and benefits of assistive technology. AT has only recently been included as a desired competency for special education teachers (CEC, 2000).  Recent survey research by the National Assistive Technology Research Institute (NATRI) points out that most professionals who provide education-based AT devices and services come from clinical/medical fields such as occupational and physical therapy and speech/language pathology. AT competencies are generally included in the training curricula for these fields of study. In order for special education teachers to be better prepared to provide AT assessment and evaluation services, and to realize the full benefit of AT for their students, it is necessary for them to have adequate training before they enter the classroom and ongoing training during their career (Edyburn & Gardner, 1999).
One of the largest programmatic concerns related to training is technology abandonment (Johnston & Evans, 2005). Abandonment is the discontinued use of technology by the intended user. Current rates of technology abandonment are not available, but an article by Tewey, Barnicle, & Perr (1994) indicates that technology abandonment rates range between 8% and 75%. Even if a conservative 10% of the AT provided to students is unused, it represents a waste of limited, valued education resources.  Technology abandonment has long been directly correlated to poor teacher training which results in poor AT implementation (Inge & Shepherd, 1995).
Funding
Problem #12: Data describing the amount of funding available for AT in local and state education agencies is not comparable.

Problem #13: Funding for AT devices is often restricted to the specific program from which the AT was purchased.

Unfortunately, there is no single data source that collects and disseminates information related to the amount of funding the education system spends on AT. There are several reasons. First, AT is so broadly defined in education that administrators are sometimes unsure of which budget AT devices and services should be funded from. Second, whether AT is designated as a special education service, related service, or supplementary service results in different budgets being accessed to cover expenses. Finally, funding decisions are based on an individual’s need for assistive technology to accomplish certain purposes within the domain for which the funding is provided. If a student requires AT in the education setting, funding may be taken from a variety of sources: state, medical insurance, employment provider, and so on. Funding for AT is not clearly reported. It is difficult to manage and/or supervise AT service systems based on inadequate information.
Outcomes

Problem #14: AT outcomes are not well defined and efforts to develop them are too new to inform evidence-based practice.

Problem #15: Large scale educational outcome initiatives funded by the federal government do not include AT as an important research topic worthy of critical examination.

Until recently, there has not been a comprehensive, national effort to define and demonstrate AT outcomes. This is partly due to the fact that AT is such a broad concept and difficult to define across all possible AT applications.  Even the National Center on Educational Outcomes (NCEO) initially funded by the U.S. Department of Education in 1990 has not included education technology or assistive technology as defined areas of interest. A review (in September 2006) of the NCEO research bibliography database returned 95 hits on the term “assistive technology/special education.” Almost every result described AT as it relates to assessment and evaluation activities. The use of AT as a method or strategy for providing curriculum content is not addressed. While not included in the NCEO bibliographies, there is a growing body of research describing the educational benefits of AT for students with disabilities. It is scattered among an increasing number of publications, but generally limited to less than twelve (Edyburn, 2004b). The challenge remains, however, to define and describe educational outcomes for students with disabilities (Edyburn, et al., 2005). 
Administrative Recommendations for AT Implementation

This final section outlines a series of administrative recommendations for designing and implementing an AT system in education. These recommendations are by no means comprehensive, but provide a solid foundation upon which to start the process of effective and efficient AT system development.
Recommendation #1: Develop a vision of what the AT system should look like and what its components should be.  
Developing a vision of a comprehensive AT delivery system would include descriptive information and detailed written procedures to guide the implementation of AT services. The “Continuum of Assessment in Assistive Technology” developed by Silverman, et al. (2000) provides a useful framework for describing and developing written implementation procedures. The eight sequential phases of the AT framework include:
· Screening

· Referral

· Comprehensive AT assessment

· Matching person and technology

· Acquisition

· Implementation 

· Follow up

· Educational impact

Each of the areas listed above should include implementation procedures. These procedures should also include a statement of professional competencies and budget necessary to accomplish the outlined procedures.
A central, national vision with strong leadership at KISE would be crucial to the success of implementing such a vision.  It would be critical to ensuring that procedures and standards are consistently developed and implemented across the education spectrum (i.e., other related education entities at the KISE administrative level). This type of leadership would also likely result in ensuring that AT is considered as part of national approach to educational achievement, rather than as some additional technology requirement for students with disabilities.
Recommendation #2: Launch the AT system implementation process by first developing specific outcome statements related to system development, system implementation, and desired student achievement of curriculum goals. 
The U.S. education system made the mistake of developing a system without describing the outcomes it wanted to achieve.  In the past five years the U.S. Department of Education began supporting a variety of outcome related activities, but the current U.S. outcome development process is nearly two decades late. Current outcome development activities are described below to assist the South Korean education system in constructing outcome development processes before system implementation begins. 
The federally-funded Assistive Technology Outcomes Measurement System is working to determine the most appropriate methodologies to employ to measure AT outcomes (ATOMS Summit, 2006). Funded in 2001, the ATOMS Project is attempting to define and establish standards, questions and methodologies for future assistive technology (AT) outcomes measurement. Researchers are conducting comprehensive literature reviews, surveying existing and developing instruments, and analyzing advanced technology to enable data collection activities in the natural environment, including education (Edyburn, et al., 2005). ATOMS is developing prototype outcome measurement tools that may be used to measure outcomes with the overarching goal of reducing technology abandonment. The ATOMS project has yet to publish its intended product, a series of recommendations for a comprehensive system that includes what and how data is collected, and how it is analyzed. It is not focused solely on education outcomes, though education systems will be a primary beneficiary.
Established in 2002, the Consortium for Assistive Technology Outcomes Research (CATOR, 2006) is designed to improve measurement of AT outcomes, identify and reduce barriers to AT outcome measures, and improve understanding of AT adoption and abandonment. The project bibliography lists a number of published studies by CATOR partners, but the newest references are in early 2004. The work of the consortium has slowed a bit, but the work of its individual partners appears to be moving forward. 

Lenker and Paquet (2004) published a conceptual model for describing AT outcomes in research and practice, but the model focuses on AT applications in life domains beyond education. They describe the primary outcome as AT usage, (i.e., frequency of use, duration of use, environments of use, tasks for which AT is used) with quality of life and usability as secondary outcome indicators. While this is a helpful perspective, it may not translate well to the education domain for which AT is defined as an aid to improve educational achievement.

The National Assistive Technology Research Institute (NATRI) was funded by the U.S. Department of Education in 2000 to examine factors related to the planning, development, implementation, and evaluation of AT services in schools, and to disseminate research findings to assist school personnel to develop or improve AT policies and practice for students with disabilities. Emerging findings (Hasselbring, Bausch, & Ault, 2006) indicate that most education agencies distribute AT policies, guidelines and technical assistance, but teachers have little knowledge of it; AT is most frequently used in grades 3-6; a variety of service models is used nationwide; nearly half of the AT specialists in the U.S. have a background in AAC; OTs and PTs are viewed as the most knowledgeable AT specialists; access to AT expertise is highly valued and that most teachers and parent have access to this expertise; 37% or 1/3 of teachers need more information and awareness on available AT; and, only 8% of teachers indicate they have a written plan to ensure quality AT implementation. The NATRI initiative holds the most promise for describing the benefits of AT in education, but it comes after more than 20 years of AT implementation in education. The outcome results from this initiative will need to combat two decades of experience by a generation of teachers who had to learn about AT on their own and who are likely invested in their own educational practices. Developing a vision, against which outcomes could have been developed and measured, would have likely resulted in a more cohesive AT system, with a better trained workforce, and in funding initiatives focused on the most critical administrative and practical issues related to AT implementation in education.

Closely related to this recommendation is the need to plan for long term, longitudinal data collection and analysis activities. Since outcomes have not been clearly stated, there has been no set of criteria against which to evaluate the U.S. AT delivery system in education; data is lacking on long-term outcomes.  These research activities should be set up as part of the outcome analyses process and be flexible enough to deal with the rapid pace of technology development. The AT field must recognize and plan for advances in technology that progress faster than our ability to develop, implement, and summarize research findings (QIAT Consortium, 2005).
Recommendation #3: Based on the vision, create consistent AT policies and procedures that can be implemented nationally. 
Problems related to differential implementation could be largely eliminated through centralized policy making that enables the central administrative body to hold local school districts accountable. Some school districts in the U.S. develop their own AT expertise among their staff. Others provide teachers and other educators with a basic understanding of what is available, but designate a group of individuals to serve as an AT team for a district or group of school districts. These professionals include a combination of teachers and therapists who receive advanced training in the assessment, evaluation, and implementation of AT with individual students. This model appears to work when the vision, policies and procedures are clear, and professionals are held accountable for appropriate policy implementation. Having highly-trained AT teams paired with a cadre of well-trained teachers and therapists or other related service personnel, who are accountable to a standard set AT procedures would enable administrators to more clearly account for and demonstrate educational outcomes.

Policies and procedures should be developed to aid in the transition of students across environments and service systems. Too often, AT is provided in one service system (e.g., education) and cannot be transferred to another (e.g., employment/rehabilitation). The result is that students sometimes give up needed technology because it belongs to one service system and students are unable to take it with them to the next. 
On a related note, transition from one system to another raises several concerns with respect to who purchases and owns assistive technology used in a particular setting.  In the U.S. system, AT purchased by one service system is generally owned by and maintained by that service system.  Transition policies that allow AT to be transferred from one system to another are rare (The state of Florida has been successful in developing a functional transition policy).  In cases where a student’s AT is for personal use, and not for educational use, the AT is generally purchased with medical insurance funds.  In these situations, AT is the property of the individual and can be transferred from one system to another. 
Funding for AT in the various service systems is a policy issue that still needs a great deal of attention in the U.S. Policy makers have worked for two decades to develop a seamless AT funding system to assist people to be independent in whatever life domain they find themselves in. However, there are still many policy changes that must occur.

Policies related to home use, and maintenance and repair of AT devices should also clearly be described. Only since 2004 have students clearly had the right to take AT home at the end of the school day. Until 2004, schools had the option of requiring that AT devices remain in the school building when students went home. While that option still exists, school districts are now encouraged to make sure that a student has the AT she or he needs to continue reaping educational benefits, even at home. There is recognition in federal policy that education does not begin or end at the school door. Determining who is responsible for maintaining or repairing AT is an important decision when the student is allowed to take the AT home. Policies should outline family and individual responsibilities when the AT devices are not in the immediate care of education staff. For example, if a student takes an AT device home for a weekend and the device is broken, who is responsible to have it repaired? Should families be required to pay for the repair or should the repair cost be considered an expense related to normal use of the AT device?
There is a wide variety of AT models used across the nation and they are not necessarily evidence-based (Marino, Marino & Shaw, 2006).  Throughout school systems and even within school buildings, one will find a wide variety of procedural approaches to assistive technology assessment, evaluation, and provision.  Lack of consistency across schools, school districts, states, and the nation can lead to practices that, while not harmful, may not be providing the most efficacious benefit to students with disabilities (Marino, Marino & Shaw, 2006; Reed & Lahm, 2005).
Recommendation #4: Develop a combined AT/IT infrastructure.

Though definitive research has yet to provide clear evidence, preliminary anecdotal data indicates that school systems that combine all education technology functions into one are able to amass financial and information technology resources in a way that is beneficial to all students. Combining AT and IT functions requires a great deal of administrative support and leadership from the highest administrative levels.
Having AT separate from IT in school systems is yet another way that children with disabilities are kept separate from the mainstream.  School districts that have developed ways to coordinate their AT and IT functions in educational systems, thus providing AT as a standard feature of its information technology offering, tend to be much more inclusive and tend to be more successful in meeting the education technology needs of students with disabilities (Leffler, 2005).  However, more research is required to develop any conclusive statements regarding this approach.
An example of transferring technology-related improvements into mainstream education technology practices is the recent National Instructional Materials Accessibility Standards (NIMAS) section of the 2004 amendments to IDEA. NIMAS requires textbook technology to be developed in a way that is usable by individuals with print disabilities in the K-12 system.  This policy brings together publishers and school systems to provide electronic text to individuals who need text in an electronic format. NIMAS could have tremendous effects on the general education system as more and more education systems move toward the use of electronic text, rather than printed textbooks. Text content developed to these standards could be available to all students in a format that is normal for all.

Recommendation #5: Disseminate AT outcomes consistently across the education system.
Developing a consistently applied education-focused AT delivery system across an entire nation will require that decision makers and those who control education budgets be regularly and adequately informed of the successes and benefits of such a system. Having outcomes clearly defined is important, but being able to demonstrate those outcomes, including the positive results for all students, will be critical for the sustainability of the program over time. There may even be a need to develop an awareness of AT benefits with the general population. General population awareness continues to be a factor in ensuring that federal funds are available to support AT service systems outside of education (AT Act, 2004).
Recommendation #6: Develop a consistent set of AT competencies and training standards for education staff.

The international Council for Exceptional Children developed its special education teacher standards in 2000 (CEC, 2000). Knowledge of AT is included throughout these standards as an essential characteristic of competent special education teachers.  These could be used as a basis for developing or amending teaching training competencies in the Republic of South Korea. Specifically, teachers need to know how to: (a) consider AT for each student (Watts, O’Brian, & Wojcik, 2004), (b) assess and evaluate student needs for AT (Edyburn & Gardner, 1999), (c) implement AT use with individual students (Hasselbring, Bausch, & Ault, 2006), and (d) evaluate student achievement in a way that describes the benefits of AT (Edyburn, et al., 2005). This type of training is likely to improve the efficiency of AT use and reduce technology abandonment by students, teachers, and other school personnel (Johnston & Evans, 2005). Efforts should be made to include universities and teacher training institutions in the development of AT training curricula so that upcoming teachers have the solid theoretical and practical foundations they need to appropriately implement AT in their classrooms.
A recent study by NATRI (Hasselbring, Bausch, & Ault, 2005) indicates that 37% of special education teachers need more information about what types of AT is available. AT awareness could be added as fifth competency to the above list, or it could be a feature of an ongoing program development initiative designed to keep teachers abreast of emerging and promising assistive technologies. There is a critical shortage of AT specialists and special educators who understand the various aspects of AT (Edyburn, 2004). They have a difficult, if not impossible time, keeping abreast of technology options for children (Marino, Marino, Shaw, 2006; Puckett, 2004). 
If AT and IT functions are combined (see recommendation #4) in school systems, it is important that general education teachers and school administrators have a basic knowledge of the benefits and uses of AT (Hasselbring, Bausch, & Ault, 2006). The 2001 No Child Left Behind section of the Elementary and Secondary Education Act that currently guides education practice in the U.S. focuses heavily on curriculum content rather than education pedagogy. General education teachers are certified in teacher training programs with little training as to how technology can be used to benefit the needs of all students.  A highly qualified teacher should be one that has solid curriculum content knowledge and sound practical knowledge of how to implement education technology (including AT) for the benefit of students. Again, collaboration between government agencies and university training programs would be essential.
Recommendation #7: Improve data collection methodologies to ensure that AT is implemented in an evidence-based manner.
Unfortunately, the AT system in U.S. education has developed without a great deal of scrutiny on outcomes and practice.  This recommendation is clearly tied to the need for improved outcome measures and depends largely on what society believes are the most important outcomes for students with disabilities.  At an individual level, it is important for AT services to be implemented in such a way as to ensure that a child will gain educational benefit from an AT device or service. Educators need to be adequately trained to implement AT according to a validated plan, administrators need to require accountability for this type of implementation, and funding needs to be available to support these implementation activities. 
Conclusion

Based on existing research, basic elements of an effective AT service delivery system for education have been outlined. This was followed by a list of mistakes made in U.S. implementation of this type of system and the paper concluded with a set of seven recommendations to assist KISE as it conceptualizes, develops, and implements an AT system for students with disabilities. 
In the United States there is a strong and growing interest in the value of assistive technology to increase and enhance the independence of individuals with disabilities. This interest is evident in the 2001 proclamation by U.S. President George Bush who declared in his New Freedom Initiative that AT should be available to people with disabilities so that they can live and work independently in the communities of their choice.  Recent national discussions of legislation to assist working age and elderly adults in the U.S. have also included prominent themes related to the benefits of AT to increase and enhance individual independence. Section 508 of the Rehabilitation Act was put into force in June of 2001 and describes the value of universally designed technologies purchased by the federal government. It has mandatory guidelines describing required accessibility features of electronic information technology purchased by federal agencies in an effort to promote the independence of federal employees.
The interest in AT is also strong in special education policy that, in the past 10 years, has required that AT be considered for every student who receives special education services. The National Center on Technology Innovation funded by the U.S. Department of Education has an interest in the development of education technology products that increase an individual’s ability to access educational media. This includes the use of AT in education. While the U.S. education system has made great strides in providing AT for students with disabilities, and continues to provide resources to improve the system, there is still much to be done.

The author is hopeful that this information helps KISE to leap forward in its planning and implementation activities. Ultimately, it is hoped that KISE will use this information to serve children with disabilities and help them to become active, productive citizens in their communities.
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