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Abstract


Students who use aided augmentative and alternative communication (AAC) devices rely on their technology’s integration into primary and secondary education in order to become relevant, timely, and interactive communicators.  Though AAC devices are critical to the development of users’ complex thinking skills and social inclusion they challenge and change the social, technological, and psychological systems present in schools. This paper examines the changing landscape of primary and secondary educational institutions in their approach to provide effective learning strategies and social interaction for AAC users. Drawing upon a framework of issues associated with emerging technologies, I will review current research and industry findings on AAC use in schools and discuss the benefits and issues of the technology.  Based on these findings, I find that the following policy interventions should be utilized in order to provide a platform for future employment of AAC devices: increased aid-adult and peer communication-inclusion training, culturally-relevant extracurricular involvement, and Individual Evaluation Plan (IEP)-facilitated technology review based on the financial and supportive capacities of the institution as well as the user’s abilities.

The Effects of Aided Alternative and Augmentative Communication 
Devices in Non-specified Primary and Secondary Education

  As public schools have moved towards the total academic inclusion of differently-abled students, the use of communication technologies have risen drastically.  While these technologies include the use of email, instant messenger, or personal assistant devices (PDAs) to aid communication between, and organization of, aides and teachers there have been equally important developments changing augmentative and alternative communication options for verbally-impaired children.  AAC devices compensate (either temporarily or permanently) for the impairment of individuals with severe expressive communication disorders (Cirlot-New, 2003; American Speech-Language-Hearing Association [ASHA], 1989) through text or symbol input and voice output communication aids (VOCAs). New “aided”, also referred to as technology-driven or high-technology (Cole, 1999), AAC devices are becoming increasingly common in primary and secondary schools, to increase the development of physically and verbally disabled children and lessen financial, time, and integrative restraints on professional staff.  As a result of this technological influx primary and secondary education can potentially benefit from rich experiences with diverse communicators, and better provide for users’ competence as social contributors.  However this goal will only be achieved if schools can tap into the benefits and affordances of the technology while actively correcting knowledge and interaction gaps still promoted by the relations between devices and school systems.  

Based on an evaluation of the impact of AAC in public schools from review of scholarly and trade journals, as well as interviews and multimedia, I believe the implementation of three key policy and program interventions have the potential to develop AAC benefits while minimizing or detriments.  These interventions are based not only on the technology itself, but the social expectations, psychological barriers, and cultural technological assumptions which influence the school system.  First, public schools should continue to support training which corrects power-imbalances in AAC communication.  Second, culturally and historically relevant activities should be provided as part of school activities which highlight the affordances of AAC devices and take advantage of their multimedia functions.  Finally, I propose the need for AAC users’ Individual Evaluation Plans (IEP) to mandate annual device-appropriateness review, given institutional financial and support restrictions and development of user abilities.  By recognizing the pattern of beneficial and detrimental behaviors as outlined below, and using the policy and program interventions as a guideline for institutional correction, public school aides, teachers, and administration can ensure both user and institution benefit from the use of AAC technology.
Overview of Devices and Context
Augmentative and Alternative Communication (AAC) technologies 

Two types of AAC devices exist: unaided and aided.  Unaided communication does not require equipment use outside of the body.  The user typically utilizes manual signs and communication boards or sign language (McNaughton, Light, & Arnold, 2002).  Aided communication involves external digital devices equipped with a pre-formatted symbol or letter screen of which can be accessed on a computer-based format or personal laptop through eye movements, tongue or fingertip manipulation, mouse, pointer, or hand selection, based on users’ cognitive and physical capabilities (Cole, 1999).  Symbol screens are commonly referred to as communication boards, not to be confused with the old ‘communication boards” in non-aided AAC.  Aided AAC users typically have little or no other means of communication, such as physical, emotional, or verbal. Aided AAC technology is the communication provision for all three (A. Wenn, personal communication, October 27, 2007).  Devices store volumes of interchangeable and complex historical data about the user, as well as their current and past educational subjects, and information needed for daily interactions.  Pre-planned statements such as “I need water”, or full sentence cohesive verbal language with options of combining time, verbage, nouns, and preference are emitted from the device using a voice output communication aid (VOCA).
VOCAs use computer-generated speech patterned from the input of symbolic arrangements to help the user communicate through projected voice output (Ganzb, et. al., 2005).  Examples include the BIGmackTM switch (AbleNet, Inc.), TechTalk 6X8TM (Advanced Multimedia Devices, Inc.) and Micro CommPac Speech Output TM (Words+).  VOCAs attach to the primary AAC device and synchronously translate symbolic input to automated voice output.  Cultural tonality and natural voice rhythms are common (Bizot, 1998); AT&T’s Natural VoicesTM are available in “UK English” output form with Audrey or Charles as the speaker, and “American English” with Mike, Crystal, Ray, Lauren, Claire, Mel, Julia, and Rich (AT&T, 2004).  The majority of VOCA voices, and aided AAC technologies, are in English (Hasselbring, 2001). 
AAC devices vary in physical design, selection layout, and output options. Models are designed for the level of cognitive and physical ability in each individuals.  For example,  MessageMates’TM (Prentke Romich Co.) simple design offers pre-programmed sayings that are easy to select with only 8-10 symbols, while the ChatBox 40 TM (Prentke Romich Co.) offers an expandable complex vocabulary input system.  Other non-linear information visualization interfaces, such as those tested by Alm et. al. (2006) are being researched, with greater sequentiality and reviewability features for high-cognitive AAC users.   
Devices are used in the entire school curriculum, from physical and occupational therapy to normal classroom integration and meals, and in home and other social settings.  Output time varies from device to device, but many allow for asynchronous interaction in the classroom.  AAC technology for high-cognitive students allow the user to upload new information, connect to or control other media devices such as VCRs and personal assistant devices (PDA), and synchronize with internet/mobile-media functions.  Devices are portable by hand if student is mobile or transport wheelchair is immobile, and is normally carried at all times (Furniss & Ward, 1999).
Primary and Secondary Educational Systems: Users, Teachers, Staff, Students
This paper focuses on non-specified or public educational systems due to the movement for total inclusion and evidence of children’s learning benefits in heterogeneous classrooms (Hunt, et. al., 1994).  It is important to understand that this primary and secondary education systems’ intersection with AAC technology is multifaceted. It is of the utmost concern to schools and the special education support staff that both device and staff encourage the development of AAC users to their full communication potential.  This entails fostering both regular curriculum retention and language development, but also and perhaps more importantly, social interaction with peers (Romski & Sevcik, 1996; Waller, et. Al, 2001).  Additionally teachers are affected by the devices’ ability to incorporate students into class activities in real time, and the finance and upkeep of AAC devices. 

Communication partners have either social connections with the user (e.g. parents, siblings, peers, friends) or educational or mentor relations (e.g. teachers, health care professionals, personal care attendants, residential facility staff) (Kent-Walsh & McNaughton, 2005).  Both types of relationships regularly come in contact with AAC devices.  The education and mentor support group an AAC student relies on can include not only a physical practitioner such as a nurse or doctor, but caretakers, personal aides, an Individual Educational Plan (IEP) coordinator, psychologist, or special education teacher, inclusive classroom teachers, physical therapy professionals, speech and language pathologists, administration, and device-technicians (Campbell, Dugan, Milbourne, & Wilcox, 2006).  Because the specific professionals who interact with AAC technologies differ according to school location, size, and special-education arrangement  (Cafiero, 2001), for the purposes of this paper “aid-adult” and “aid-adults” will be used to refer to the unknown professionals who assist an AAC student with his or her device.
Federal funding is provided to schools that support special-needs and AAC students.  AAC devices can be expensive, so it is the school system which normally assesses and provides a child with the technology when IEP assessment deems the intervention necessary.  AAC devices are carried between home and school, and are provided for in a student’s IEP. 
Critique of Current Research in AAC technology and School Application


Research in the field of AAC application has begun to accelerate in the last two years, but prior to the boom in general technology development, which has increased research in special needs and AAC device technologies, findings still being used to support new thesis are based on socio-historically outdated findings.  Notice of this overarching issue, and the following general critique of research used for this paper, is meant to provide additional support for the proposed school system interventions.

Sex and ethic/racial diversity


Investigations report more males than females as tending to have communication disorders which preclude AAC use.  For example in a study investigating the current rates of pervasive developmental disorders or PDDs, approximately 79% of the children were male (Chakrabarti & Fombonne, 2001); another indicated speech impeded children at 73% male (Kating, Turrel, & Ozanne, 2001); yet another found 71% of AAC users in Pennsylvania were male (Binger & Light, 2006).  In the same study by Binger and Light (2006), the diverse ethnicities of children using AAC in public school systems was highlighted: 45% of children were Black/African American, 18% were White-Hispanic, and 32% White Non-Hispanic.  Although some research has made recommendations for how school-systems can confront this diversity, the particular needs of girls with AAC devices and non-English speaking children and families were generally neglected. 


Women with autism in particular face gender restrictions on their language development that are additional to the restraints of their disabilities (Harry, 1992; Inge & Sheppard, 1995; Lewis, 1993).  Their non-development in complex communication skills is often cited as a prepubescent character of sex rather than fault in device or technology (K. Lewis, personal communication, December 4, 2007).  This engenderment of disability can also translate into a hyperextension of male abilities in IEP and communication evaluations. 
The fact that AAC devices are designed for English-speakers is an issue every school in America will need to face.  The population of non-English speakers, particularly Hispanic and Latino/a families, will continue to rise in the next few decades (Lutz, 2007). Even if a child understands and can use English, he or she may have parents that do not speak the language (Hasselbring, 2001). Research on the technological impact of AAC in public schools must confront these issues in order to remain responsible to their communities and continue to assist adult-aids and IEP coordinators in providing the best care for their students.

Shared Meaning and Communication Partner Recognition

A dearth of consistent research on the application of instructional programs for communication partner interventions was found, with research focusing only on the skill development of the communication partner (Carter & Maxwell, 1998) or how to operate an AAC system (Bruno & Dribbon, 1998) and not the relationship or shared meaning between communication partners.  While these programs have been successful, they do not represent the typical daily interactions AAC users face in an educational setting, nor do they accurately reflect the ethical development of communication patterns and user’s psychological development.

Benefits

The benefits of introducing aided AAC into public education have been numerous, and well-supported by research and personal accounts. Though the integration of any  new technology into a complex human system is bound to create tension as change occurs, AAC technologies have paved the way for increasing students’ communication skills, participation and relevance as social contributors, and interaction with peers.  Additionally they have alleviated some integrative and psychological strains for aid-adult staff, and enriched the entire school system by allowing AAC users to become more autonomous and normalized people in the eyes of peers and adults.  I will discuss the potential or emerging benefits of AAC technology as recorded in upcoming design-theories, then highlight research on aid-adult/user-supported benefits.
Potential benefits of AAC technology

AAC production and development: user-centered design

Technological advances in computer science, engineering, communications, and rehabilitative science have rarely been adapted for people with verbal disabilities.  Yet the number of people with verbal disabilities is expected to increase rapidly in future years, resulting in an expansion of the development and marketing of new technologies in this field (Bell, Braddock, & Rizzolo, 2004).  This potential market holds job opportunities and benefits for the primary and secondary education sector, whose personnel expertise will be driving force of these devices’ design (Campbell, McGregor, & Nacik, 1994).  Designers working on devices for developing people (children and students) are focused on combining educational and communication needs in order to provide the best possible life experience for each child and their support staff.  This approach comes from teachers’ concern that past devices were programmed for basic life tasks, and little or no educational functions.  Technicians are realizing the potential of “user-oriented” design (Jagaroo & Wilkinson, 2004) to produce devices capable of not only daily tasks and needs-based output, but educational expansion specific to the interests and abilities of the student. 
Rapid expansion for real-time class interaction
The “function-oriented” design principles of the past produced AAC devices which contained one or more affordances, but at a cost to others, such as high portability paired with low visibility in outdoor settings.  User-oriented design will have less affordance-disagreement and eliminate programming language which inhibits symbol and language growth in students’ devices.  Schools are currently forced to purchase a new operating system as a child’s communication needs expand.  New devices, including a few already on the market such as the LaTeX2TM translator which can adapt and receive information from over 100 types of software in 100-500G of hard drive space, have the potential to accommodate rapid or peer-similar vocabulary growth. 
If technology can continue to provide more flexible infrastructure, and greater expansion and reconstitution features, students will soon be able to upload class material and lectures in real time to their communication boards or device hard drive, or input daily conversations and observations which can be shared at home or school without fear of having to be selective in accessible information (Kent-Walsh & McNaughton, 2005).  The faster their database language system can expand to hold and express new information, the more quickly children will be able to integrate learning material into their personal observations and relay pertinent feedback to teachers and peers (Cafiero, 2001).
Actual Benefits of AAC Technology
Increased Autonomy


While a study by Alant and Dada (2002) discovered there was no difference in teacher perceptions of user intelligence and abilities between aided and non-aided AAC users, this is most likely due more to teachers’ abilities to fairly gauge the abilities and worth of differently-abled children than a lack of appreciation for the autonomy AAC technology has given many of their students.  Numerous studies agree that the greater the perception of autonomous interaction, the higher the intelligence associated with communication when research participants are individuals outside of the aid-adult group (Bell, Braddock, & Rizzolo, 2004).  Ruth, a writer with cerebral palsy, remarked, “As long as…people considered my brain useless and my facial expressions and sounds meaningless, I was to remain ‘voiceless’ (Bainbridge, 2005, p. 40).
The high synchronicity of the AAC technology and use of VOCAs allows social and mentor/educational members of the school system to easily interact with the AAC user. Unaided AAC requires schools to provide a live aide for each AAC user, a person who then translates user’s actions or symbol-selection into verbal language.  Aide training is costly, and use of a human translator adds a layer of channel conversion which increases the chance of miscommunication between student and intended recipient (Alm, et. al, 2006).  Aided AAC technology eliminates the need for a translator, opening up additional funding for the purchase of better technology and general adult-aid training instead.  This disintermediation not only encourages short-term interactions (with communication partners that may be uncomfortable or unfamiliar with non-aided AAC language), such as peers, but also non-collocated interactions through synthesis with digital technologies. 
Classroom Inclusion 

As these devices provide students with more autonomy teachers are able to increase inclusive learning.  Aided AAC user and public speaker Michael Williams, in a speech given with his aided AAC device, explains what school was like without it.

Fleeting social niceties, jokes, slices of juicy gossip, all were swept under my mental

carpet so I could concentrate on conveying what I considered the really important

thoughts in my mind. I did this using the most laborious method possible. I drew the

letters of each word in the air with my finger, while my would-be linguistic interlocutor

winked, blinked and performed all manner of mental gyrations trying to figure out what

the hell I was saying (Williams, 2006).
The use of AAC devices gives the speaker a greater chance of having longer and more meaningful conversations or input to conversation, without time spent waiting for translation or worries of misconstrued messages.  This development is especially important during class discussions, sharing, or storytelling, which all build important narrative language structure for children.  17-year old Romeo "Alan" Bautista III’s  MercuryTM (Assistive Technology, Inc.) enables him to participate in narrative-building at school that was difficult or impossible to do before he had his device. "I can give speeches at school now. My teachers use my Mercury for my classes and homework - I have over ten [communication] boards for Spanish alone" (Innovation without boundaries, 2007).  Primary and secondary educational years are the key development period when students need to ask questions and provide feedback in order to learn the process of complex communication.  In the past, an inclusive classroom may not have been able to wait for the translation of a question (Hargreaves, 1994) or comment from an AAC user due to time restrictions. AAC users therefore spent more time in special education classes with a slower learning pace regardless of cognitive ability.  With devices, not only are AAC users more likely to participate in real time, but do so in an inclusive classroom more likely to stimulate their complex communication efforts and cognitive growth.  

Social inclusion and partner learning

Yet successful communication depends on the skills and participation of both communication partners in an exchange.  AAC users rely on their communication partners for thoughtful exchange and respect of device limitations; the success of interactions depends not only on the affordances of the AAC device, but the reciprocal actions of the communication partner.  Creating shared meaning in communication, or “grounding,” is required during the use of any non-collocated communication (typically an interaction involving persons and technology) to orient partners in shared meaning, expectation of outcomes, and understanding of the technology’s limitations.  For instance, AAC partners should discuss and contemplate such as the emotional and verbal language-altering limitations found in computerized VOCAs (Collins, 1996). 
Communication disabilities in a sense “de-collocate” communicators because one interactor is vocalizing through a digital format, a medium normally associated with distant and detached interactions.  Yet even with this the expectation of low-quality non-collocated technological interactions, AAC devices still provide a high level of grounding as compared to no device or unaided AAC.  Though technology is added to the exchange, which typically complicates communication (Benson & Whitworth, 2007), use of aided AAC provides similar language and familiar conversation pattern which mimic rich face-to-face verbal interaction thereby grounding the communicators.  The non-AAC partner has little or no need of prior understanding of how the technology works, opening the student’s communication field to any willing participant.  
As such, peers of the AAC user are able to become more comfortable communicating with a non-verbal communication partner, a task they may face with increasing regularity in school, play, and work as the number of differently-abled citizens passes 26 million in America and continues to rise (Bell, Braddock, Rizzolo, & Thompson, 2004).  Similarly, with rapid media-switching an undeniable part of our future daily communication patterns, both AAC user and peers benefit from increasing ease with communication that flows from face-to-face to technology-facilitated communication.  
Digital exchange

Blogs and chat spaces such as Prentke Romich Co.’s SpeakShare.com (2007) which cater to AAC users, family, and teachers for information sharing and advice about AAC media-affordances have impacted the social hierarchy of school communication and activity completion.  SpeakShare.com bloggers frequently extol the benefit their child’s ability to make academic contact (such as accessing the internet for homework help or research work) and social contact (through instant messaging or email) directly, without adult-aid intervention.  When AAC users communicate online, the presence of greater opportunities for asynchronous interactions and general population’s relative speed of typed interaction gives them the advantage of similar timing in communication as well as anonymity from possible prejudice (Alant, E., Bornman, J, & Lloyd, L., 2006).  In many cases, the output speed of an AAC device can actually place the student at an advantage over their slow-typing peers and teachers!  This heightened ability of AAC users to utilize social connective services online creates relationships which carry over into school and allow for face-to-face interactions there. 

While some researchers note that education tends to follow well behind other societal sectors in its technological utilization, due to funding and slow curricular approval (Tinker, 2001), others point to the rapid expansion of affordable and integrated online technology into the classroom (Hasselbring, 2001).    Teachers have observed positive changes to social interaction levels in school between AAC users and other children (Bruno & Dribbon, 1998) due to online connection-affordance.  Federal funding provided by the No Child Left Behind Act (Benson & Whitworth, 2007; Cole, 1999) funding has been helpful in increasing classroom technology for AAC students.  
Software developers are increasing efforts to integrate other technologies into classroom AAC needs.  PDAs are being developed by a team of Duke University researchers (2007) to interface with wireless communication protocols to track and monitor an individual’s daily activities and promote him or her to complete activities, giving instructors more time to focus on additional learning rather than rote reinforcement of chores and activities (O-Hara, Seagriff-Curtin, Davies, & Stock, 2002).  David, a six year old with Autism, uses his AAC device for educational interaction and media connection and has increased his connection with peers.

At six months, [using the device] Noah spontaneously used his Vantage to request a band aid after cutting his hand. He is currently using his device in school to participate in the curriculum and activities. Recently, during circle time he reported to the class that the weather that day was humid. At home, he uses the device to control the TV, the VCR and the DVD player. Additionally, Noah uses his device to listen to music with the embedded MP3 player and to recite scripture like the other children in his Sunday school classroom. Noah uses his Vantage to answer questions, make choices, and play games with his habilitator [adult-aid] and friends (Prente Romich Company, 2007). 
David’s experience highlights the fact that AAC devices can be used in the school system (in this case, both religious and public education) for curriculum related purposes, but also to expand personal interests which become a platform for critical social exchanges in extra curricular and information school activities these institutions foster.  
The Emergence of Systemic Issues

The benefits of AAC in the classroom are numerous, but social, psychological, and financial issues have also arisen from their appearance.  Until AAC is successful for each and every student with whom it is implemented, it is necessary to continue to identify barriers to its effective use, and systematically investigate obstructions to those factors that enhance affordances while lowering the cost of AAC.

Multimodality as a social inhibitor
In any communication act, whether between humans or between a computer system and a user, (or for AAC users between a user, computer, and recipient), both modality and mode play into the exchange.  Modality defines the type of data exchanged whereas mode determines the context in which the data is interpreted (Drako, 1995). Thus in a system-centered analysis of technology, multimodality is the capacity of the technology to communicate with a user along different channels, and to extract and convey meaning automatically. Though it is not a unique feature of AAC to find users struggling with multimodal expression through technology, Sanders (1976) recognized increased difficulty levels even in unaided AAC interactions. AAC use implies interaction that is more reliant on strategies other than natural speech to enhance existing communication efforts, and therefore more prone to difficulties in achieving clear meaning.  
When a device does not support the subject material a user wishes to discuss, construed or little information will be elicited regardless of the channel used with the device.     Parette, Hourcade, and Van Biervliet, (1993) state that aid-adults may have no means of asking or receiving communication about a student’s progress in a certain academic area if there is a consistent error recognized by the student between his or her input and the device’s output.  For instance, a psychologist may struggle to gauge whether a student is happier with a new AAC device than an old device if their technology does not provide symbolic language for the conjunction of “happy” and time or historical primacy in relation to the function of an object.  This layer of communication complexity, while augmented by aided AAC, is still a challenge for the devices and therefore an inhibitor to full and clear communication between students and their support staff.
There are also physical and cultural issues with integrating AAC technology into extracurricular activities.  Children may be unable to fully participate in art for fear of water or paint ruining a device, physical education due to a delicate LCD screen or device weighing upwards of 10lbs, or music composition because a device does not allow for variance in voice output cadence and tempo.  These areas of education are as important to the cultural and liberal education of public school students as their science and math courses (Nias, Southworth, & Campbell, 1998; Hargreaves, 1994), and provide key areas for social inclusion.  If a student cannot use his or her technology during these activities he or she may miss crucial moments for the development of friendship and culturally learnining (Alant & Dada, (2002).   
Psychological issues of power imbalances
Though the grounding work accomplished by AAC devices is advantageous to users and their communication partners, further work is needed to expand the exchange between AAC and non-AAC users in order to provide positive language learning for the student and curtail negative reinforcement of domineering communication patterns in non-users. 
 Simply put, “usage” is often confused with “reliance” in the minds and actions of aid-adults and other non-peer school system persons; many older adults who have not grown up with or adopted a high-technology level in their lives psychologically assign the usage of a digital device to weaker or less-worthy communication and therefore weaker and less-worthy communicators (American Speech-Language-Hearing Association [ASHA], 1989).  Researchers have observed these communication partners notably (a) dominate the interactions; (b) take most conversational turns; (c) predominantly ask dichotomous questions; (d) provide few opportunities for AAC individuals to initiate conversation; (e) interrupt AAC user; and (f) focus on the technology instead of the message, all of which leads to AAC users’ utilization of primarily basic language functions (Blackstone, 1999; Light, Collier, & Parnes, 1985).  “In fact, AAC is most effective when thought of as a ‘system’ rather than a specific device or piece of equipment” (McNarin, 2000, p. 81), thus power issues in communication points to linear cultural associations with the worth and capabilities of technology.  Issues such as these may also be due in part to a cultural assumption that all persons are rhetorical or universal communicators, sharing the same language and perceptions of verbal communication.  When a communicator feels their partner fails to fully utilize verbal exchange or that they are dominating the conversation, the original communicator may continue or increase this behavior due to the fundamental attribution error misconception that their response is warranted given the context and the AAC user’s character flaws. 
Financial and technological issues

The fact that speech output technology has been shown to greatly enhance the participation of individuals with disabilities in educational and other daily activities is nearly undisputed (Cavalier & Brown, 1998; Lancioni, O’Reilly, & Basili, 2001; Mechling, Gast, & Langone, 2002; Romski, Sevcik, & Adamson, 1999) but this evidence has always been able to support the finances needed for most schools to provide technology upgrades.  Initial AAC technology is encouraged and paid for, but students require many device transitions as they develop or until they find a particular device they find most comfortable.  This upgrading is time-consuming for aid-adult groups to facilitate, and is therefore often ignored in the technology-integration process.  
Recommendations
“In the broadest sense, the goal of AAC interventions is to assist individuals…to become communicatively competent today…and to prepare them to be communicatively competent tomorrow” (Mirenda, 2001, p. 142).  For educational systems, AAC interventions can accomplish these goals and the desire to decrease costs and encourage social integration if policy interventions are applied that capitalize on benefits and eliminate issues.
Training for Communication Partners 
While AAC technology provides a platform for common understanding, correction of learned technologically-biased domineering communication behaviors is ongoing process.  To ensure school systems eradicate these behaviors before they develop fully, or in order to break down existing barriers, I propose the implementation of a communication partner instruction program for high-level partners of AAC users such as friends, select classmates, and secondarily his or her aides, teachers, and key support staff.  This program is based on the strategy-centered learning program identified by Ellis et al (1991) and expanded by Kent-Walsh and McNaughton (2005).  It can be assumed that parallel instruction would occur with AAC individuals to maximize their use of partners’ increased interaction strategies.  
This communication partner instruction program would include five areas of outreach and practice in order for the non-AAC user realize the full extent of his or her abilities’ differences when interacting with an AAC learner, and the psychological pitfalls utilization of the technology can lead communication patterns towards. 
The first stage would be pretest and commitment to instructional programming, as an evaluation of key positive and negative communicators in the users life as well as their support-staff.  Baseline measurements gauging prejudice, domineering behaviors, and technology-biases either recorded or taped would then be shown to and discussed with the identified partners who would be required to commit to the remainder of the instructional program.  The second stage is strategy description for the purpose of identifying competent skills necessary to implement the targeted communication outcome and their positive effects.  This process should involve both AAC user and communication partners.  In their training program for classmates of elementary school students who used AAC, Carter and Maxwell (1998) came to mutual conclusion of goals including maintaining eye contact, waiting for a response for 5-7 seconds, and responding to further communication attempts by the user.   These steps capitalize on the ability of the AAC user to participate in these types of discussions while beginning to normalize the use of technology in participative exchanges for communication partners.  Teachers who participate in these initial steps will begin to feel more comfortable moderating social interactions between children, and monitoring their own behavior. In the third and fourth steps, the group should implement the strategy first in a controlled setting and then in regular classroom interactions.  The fifth step entails group assessment of the process, and revision of target strategies for ongoing self-implemented training.  
These final processes will cement the less domineering communication patterns in the classroom and school system, and allow for speech pathologist or special-education staff review of AAC users’ input for the purpose of identifying and correcting screen/communication board layout or data-arrangement errors which were aggravating the issues.  Non-AAC users in an AAC-oriented media space must follow rules which emerge from the technology’s primary user and become reactionary communicators oriented towards this central figure.  This gives a communication-impaired person a position of more authority in these exchanges.  A program offered in Palm Beach, Florida facilitates this power-shift with young AACD users, and Murphy (2007) reports that non-users “have moved away from the caretaker role to one of friendship and mutual respect” (p. 51).  
Culturally and generational-savvy activities 


In addition to formal peer-communication training, schools should strive to provide up-to-date social and cultural activities that promote the unique capabilities and inclusion of AAC students.  One example is having children participate in an integrated theatre arts program much like that of Light& McCarthy (2001), who successfully bridged relationships and respect between AAC-users and non-user peers by facilitating annual theater engagement programs which encouraged student discussion and participation.  In a controlled, artistic setting, children may display different communication tendencies and inclinations than those they display in the classroom.  Theater in particular engages conversation about the value and place of nonverbal communicators in the culture, art, and diversity of a piece and its association to society.  
Other possible interventions in this program could be the use of virtual technology in physical education classes (such as Nintendo WiiTM or interactive virtual online games) which encourage both mobile/verbal and AAC students physical exertion. These types of activities allow teachers to find new ways of incorporating positive applications of technology in the curriculum, which benefits both students and staff in terms of abilities, psychological perceptions, and interaction with AAC users. This intervention would capitalize on the technological affordances of AAC while diminishing the power-dynamic issues of psycho-technical interactions.
IEP Review of Technological Appropriateness: Policy Recommendation 
Due to their specialized knowledge in communication disorders and linguistic development, speech-language pathologists are increasingly called on as members of the professional team to develop and authorize purchase of AAC devices. “Unfortunately, these professionals are less likely to receive AAC training in their undergraduate and graduate studies” (Koul & Lloyd, 1994, p. 205).  The knowledge and skill required to design appropriate AAC systems for individuals requires more training than is currently provided in many pre-professional speech pathology training programs.  “Access to AAC systems requires that individuals with disabilities not only can acquire needed equipment but that professionals are available to identify and develop appropriate systems” (Campbell, Dugan, Milbourne, & Wilcox, 2006).   The range of adults who deal with providing and assessing AAC use must be expanded to include better trained staff and aid-adults from various contexts of the school system. 
Given their expertise, school psychologists are most likely to have the highest degree and the greatest amount of training with special-needs communication students and should be instrumental in facilitated the development of cohesive school-based teams formed to identify and select appropriate AAC devices and upgrades for children.  These teams can but not necessarily need to be members of the IEP planning committee, but regardless it is through the IEP that devices and upgrades can be funded and therefore through this medium the program should be implemented.  
Traditionally, assistive technology assessment has focused on issues of child abilities, technology affordability, and service system domains (Parette, Hourcade, & Van Biervliet, 1993).  Service system domains are the technological upkeep staff and costs associated with a device, including long-term repair or data-input upgrades.  However, other factors make a more signifigant difference in the primary and secondary institutions and it is towards these areas that both initial purchase and continuous upgrade-assessment should be made.  Most institutions do not currently use an upgrade system (Petrie, Ryan, & Salminen, 2004) but rely on the failure of a student to prompt possible review.  This reactive technique inhibits the full potential of users and inevitably prevents special-needs staff and teachers from providing accurate assessments of student progress.  Factors which should come under review are as follows: child development and range, technology affordances, and demographics.  
Child development and range should include awareness of specific areas of student interest and application, such as a particular child’s knowledge of racing cars, and use these as the basis for assessment.  It is in these interest areas, whether directly academic or not, that a student is most likely to have utilized the full range, social, technical, and functional, of his or her device (Mirenda, 2003; Parrette & Dempsey, 1997).  Parrette and Dempsey (1997) note that affordability is one tenant of technological affordance.  Instead of focusing on cost as the deciding factor in technology, remembering the shift towards user-oriented design IEP reviewers should focus on an array of factors that meet the mobility and cognitive needs of each student.  In the past technology decisions were made under the guise that more expensive equipment entailed better equipment (Mirenda, 2003) but this new ability-centered evaluation method will pair the particular affordances from the variable range of technologies with the needs of students most likely ensuring their full utilization of the device and increasing autonomy in its use.  
Demographics as mentioned have been left out of much AAC research, yet are as central to the development and perceptions of every human being as their physical capabilities.  Gender and race or ethnicity must be considered in order to incorporate family values into students’ curriculum and warn aid-adult groups of sex-related bias judgments in recording student progress.  Yet again supporting the non-dominance of AAC users and their increasing communication autonomy, these factors which significantly affect the values, feelings, and beliefs of the student must be taken into account to empower the user.  
Summary


An examination of the cultural, technological, psychology and AAC device-specific intersections in early public schools reveals that while many institutions may be taking advantage of these emerging technologies, basic assumptions about digital interactions can inhibit their full potential to help both students and aid-adults.  The benefits of AAC devices are shown through a comparison of past practices and in light of increasingly digital social interactions, while challenges are shown to have appeared from technical lags and communication expectations.  With interventions such as those highlighted above, that consider both the movement of AAC towards user-oriented functionality and social inclusion while laying bare the assumptions which can hold back AAC user development, primary and secondary schools can continue to find more avenues to inclusion and efficient funding/time management for the benefit of the entire institution.
Conclusion

In 1943, school nurses decided whether a student could enter the public school system (William, 2006).  Today there are national policies and educational infrastructure pushing for total inclusion of special-needs students (Gage, Randolph, Schmidt, & Stichter, 2007), and the technological advances in AAC devices are available for the betterment of users and adults in school systems.  It is within primary and secondary education that AAC users experience the highest level of language learning and interpersonal communication, therefore attitudes towards and utilization of their assistive devices will affect the future of AAC users to reach their full communication potential.  While most communicators have the option of switching from a technological low bandwidth medium to a high bandwidth verbal-centered medium for their important interpersonal communication, AAC users must rely on their technology and devices for all interactions.  Every need, want, observation, ailment, and sentiment must be supported and transmitted through their device and it is crucial that school aid-adults recognize the AAC  issues and their intersections with the changing perceptions of technology in today’s society.  Aided AAC devices have the potential to unlock new levels of differently-abled inclusive learning, and will continue to be an important part of many students’ education and social communication.   
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