Review of the Literature on Educational Technology Professional Development

Introduction

The purpose of this literature review is to examine possible models for professional development to identify a model that would be a good fit for the case study currently under investigation. The prospective case study identified is Joy Elementary School in the Fairbanks Borough School District. The review will also provide support and evidence for how these models might best support effective staff development to encourage the effective integration of technology into the school as well as one possible implementation process of each of the suggested and reviewed models. 


To better understand the implementation of a model in a school setting it is worth taking a moment to consider the change process and the adoption of the change process. “First, an educational system is not a single social system” (Sherry and Gibson, 2002, Para. 2, Limitation of Existing Adoption Models). In fact Sherry and Gibson (2002) suggest that it is a “decentralized” system with each sub-system having it’s own “virtual community.” Within each of these communities, there are learners that are on a continuum of learning, understanding and applying technology. Furthermore, Hall (1973) reminds us that, “adoption of an educational innovation is a complex process involving a multitude of variables.” (pg. 3). So, begin by considering what would cause a person to move to change, or when learning a new skill requiring change, what the impact may be. Hall points out, “Changes in role often require new professional and interpersonal skills as well as personal value changes” (Hall 1973, pg 2). Changes in skills and personal values also means addressing concerns to continue forward. In Huitt’s (2007) paper on Maslow’s research on learning, he cites that, “Maslow posited a hierarchy of human needs based on two groupings: deficiency needs and growth needs. Within the deficiency needs, each lower need must be met before moving to the next higher level. Once each of these needs has been satisfied, if at some future time a deficiency is detected, the individual will act to remove the deficiency” (para. 1). These include physiological needs, safety needs, belonging & love needs, esteem needs, and need to know. Once these have been met, an individual can move to the growth stage, which includes, need to know and understand, followed by aesthetic needs. Once both deficiency and growth needs are met, self-actualization occurs, followed by transcendence or wisdom.

Understanding this in perspective of change means we can encourage the process of change at a personal and an individual level addressing concerns to move towards self-actualization, while moving and sustaining change at a systemic level. Hall supports this by stating, (1973) “it has been experienced that concerns, as a partial expression of an adopter’s needs, provide both a diagnosis and a prescription for action” (p. 6). Once wisdom is reached, we have a sustainable system with many leaders that can encourage the same growth process in others. Therefore, Hall (1973) suggests that, “given a supportive environment, more effective means of communication, and the development of norms that support individual effort, innovations may take root” (pg. 1). Thus, this paper will review several possible models for effective professional development, as well as the common themes that were gleaned from the review, which include: leadership and mentorship, collaboration and community, change as a process, and finally contextual environments. 

Theme I: Leadership or Mentorship


One of the many issues cited amongst research is the lack of leadership and support to integrate technology into the school system. In fact, Lim (2006) states that one form of leadership, mentorship, “would encourage them to risk uncertainty, plan for changed roles and develop their own ICT and pedagogical skills” (p. 115). However there is often not enough mentors or educational technologists available to support the need. Thus looking to the growth of leadership through mentorship within the integration of technology is often seen as a component of professional development models.  In particular, examining leadership in terms of a leadership learner, or teacher leader is very beneficial when integrating technology into the classroom. 

Sherry and Gibson (2002) found in their research on educational technology leadership that the programs they implemented such as, “NSDC and NICI, emphasized the importance of the teacher-leaders' role as continuous learners who help to create and expand a school's context for continued professional growth” (Addressing the Challenges to Teacher leadership, para 2.). However, the issue found by Duran, Brunvand, and Fossum (2009) was that “at times, project leadership observed that it was a challenge to help some faculty give up the teacher role and become a learner” (p.34). Despite this issue, however, Sherry and Gibson (2002) reiterate that teachers need to become "expert learners" along with their "novice learners" in a community of learning and practice that spans the classroom, the school, the district, and the entire online community in order for sustainable technology integration to occur (Learning/Adoption Trajectory, para. 4) and Sherry and Gibson (2002) further state, “within such an expanded socio-cultural system, the challenges and opportunities on the path to expertise and leadership are shared by a broad group of players” (NICI netSeminar, para 2).
Providing initial leadership support and possibly community mentorship in a community setting could help move teachers to the teacher-leader stage, so they can in turn provide similar support for others, creating a domino effect of professional development. Sherry and Gibson (2002) found that in the teacher-leader stage, experienced teachers expanded their roles to become active researchers who carefully observed their own practice, collected data, shared their improvements in practice with their peers, and taught new members of their virtual learning community. (Expanding the Learner/ Adoption Trajectory, para 1). In order to get to this stage, however, teachers must move past the “Adoption Stage” in which they have tested the technology and despite hardships that have arisen, they continue forward. It is at this precise point in the leadership growth stage that the initial leader or mentor, or Change Agent as suggested by Hall (1973) should be knowledgeable about the stages of concern and can predict and anticipate the next potential problem area, personalizing the intervention (p.15). This will greatly help to move teacher-leaders forward in their progressions towards teacher –leadership when integrating technology into education. 

A final concept of leadership that is addressed in the integration of technology through professional development is the support of school leaders and administrators both pedagogically and technically (Lim, 2006).  This support should include time for training or professional development, access to technology or funds for purchasing technology, and the setting of clear expectations and sound pedagogical use. Thus a combination of growth leadership with support from existing leadership would be greatly beneficial to support the integration of technology, especially when leadership growth occurs in combination with collaboration and community, which is the next theme to be commonly found. 

Theme II: Collaboration or Community


Another theme that was very prevalent in the literature review was collaboration or building of community due to collaboration. For example, Duran, Brunvand, and Fossum (2009) emphasized that collaborative work and mentorship are the core of a professional development model called “networked learning community,” which was investigated in their study (p.22). Furthermore, Duran, Brunvand, and Fossum (2009) found that, 
Using collaborative partnerships helped many teachers to use technology with their students and increased their motivation and enthusiasm towards technology based training. The study demonstrates that an approach to professional development that encourages networking, mutual learning, and sharing of strategies and resources among science educators is an effective strategy to improve technology integration in science education. (p. 21)

In fact, Hall (1973) identifies the particular collaborative process with a continual feedback process that occurs between the resource system and the adopter or user of the technology. He states, “As time passes, the user becomes more powerful and relies less on the resource systems as it successfully adapts an innovation to its own situational requirements” (p. 8). Thus an indicator of adoption includes the gaining of confidence and power, which allows the adopter of change to assume greater responsibility for decisions (p.9) resulting in a leadership role within the community. Lim (2006) cited similar findings in their implementation of an in-service professional development plan, which showed, “Partnership between an experienced (pedagogically strong) and a new teacher (who might be technically strong)” were beneficial to successful integration (p. 124).
However, Sherry and Gibson (2002, Testing the Learning/ Adoption Trajectory) cite a particular piece of research by Hagerson’s Unpublished Thesis, in which she discovered that teachers were most likely found at the adoption level of the Learning/Adoption Trajectory, which is one of the beginning initial steps for integrating technology. Furthermore, Hagerson’s research suggests that integration of technology should be integrated across the entirety of the “society,” (para 2, Testing the learning/ Adoption Theory) in order for teachers to continue to move forward with full integration. Hence, it is suggested that integration of technology be seen at a collaborative and community level, rather then at an individual teacher level in order for the adoption of technology to continue to move to a sustainable level of use. Specifically, Sherry and Gibson (2002) state, “as the boundaries of the classroom became more transparent to the re-affirmers, they also began to take a more systemic view of educational technology and its relationship to the educational organization of which they were an integral part” (para. 5, Learning/Adoption Trajectory).

Other problems with professional development in the past have been due to separation during pre-service training making knowledgeable experts unable to provide feedback and also the inability for future professional development reconnection to rejuvenate instruction (Duran, Brunvand, & Fossum, 2009, p.24). Thus Duran, Brunvand, and Fossum (2009) state that a community model, such as the Networked Learning Community, can provide, “venues that can foster genuine dialogue between and among pre-service teachers and members of these three groups are necessary elements of programs aimed at spurring structural change” (p.24). However, it should be noted that further research should be done on determining teachers preferred venues for collaboration. In addition,  Duran, Brunvand, and Fossum (2009) found Networked Learning Community Model resulted in productive collaboration in which, “the helpful candid observations of other members in each learning circle had the capacity to develop the abilities of each member. Therefore, observing others’ progress in using instructional technology was mutually beneficial.” (p.26) This conclusion was also supported by Kopcha’s (2008) research on a systems-based model approach to technology in addressing the issues of mentorship availability and time “by reducing the demands commonly associated with the use of an outside expert such as a mentor and promoting long-term integration efforts. Both are achieved through the development of a community of practice around technology” (p. 13). 

Today, the use of community and collaboration for integration of technology is more accessible and more feasible with the Internet. Many professional development communities exist to provide these very features of community and collaboration. In point of fact, Duran, Brunvand, and Fossum (2009) state,  “the increasingly popular online learning environment in which we currently live and work has generated considerable interest in “networked learning communities” where technical infrastructure and networked learning technologies such as the Internet are utilized to support and complement learning communities for the creation and transfer of knowledge within and between individuals and groups as a means for continuous, systematic improvement of practice.” (p.22) Thus, if the goal of technology integration is to truly occur through professional development, consideration for the use community and collaboration may be beneficial, and as Hall (1973) suggests, “The degree of spread of involvement with the innovation and the quality of use of the innovation by all elements of the user system can be represented in an Extensity Profile,” (p.12) allowing for measurement of the integration as users move towards the goal of integration as a community effecting systemic change. 

Theme III: Change as a Process or Development or Continuum

With any learning or adoption of a new skill comes change, which is a very common theme in the educational research field. Understanding the change process can greatly help move forward the integration of technology into the classroom, thus it makes sense to have the concept of a change process or continuum in a professional development model. For example, Hall’s CBAM model suggests providing support for concerns within the change process (Hall, 1973). Hall (1973) suggests that these “stages of concern include: congruency of innovation with their value system, job function and skills; congruency of innovation with institutional goals, structures and resources; and congruency of change in the institution and their personal goals” (p.14). In addition, Hall (1973) also points out that these stages of concern can represent themselves as problems, frustrations and knowledge voids that are expressed by the user of the innovation (p.14).  Hence, “the concept of concerns is related to the concept of readiness, which has long been part of the educational literature” (Hall, 1973 p.18). Hall further states that readiness is determined the by the stages of concern expressed by the user and by their effective use of the innovation (Hall 1973, p.11). This cyclical process eventually leads to higher and higher levels of use of the innovation. Sherry and Gibson’s (2002) model also supports the change process, such that, “given adequate training, mentoring, access, and technical support, teachers tend to be more willing to move to the next phase at which they become co-learners and co-explorers with their students” (para. 4, Learning/Adoption Trajectory). 

Much research in change also suggests that the process of learning a new concept, acting on the concept is a cyclical process, much in line with the Hall’s (1973) CBAM model and Sherry and Gibson’s (2002) Learning/ Adoption Trajectory Model. In fact, Hall (1973) suggest that, “there are two formally distinct classes of channels mediating the user and resource systems: information and action.” The process includes adopting new knowledge, acting on the concept, and then beginning again. However, what Hall does not clearly state in the process a point for self-reflection. If self-reflection were to be added to the process, Maslow’s hierarchy of needs would be met more quickly, and growth or learning would occur as result of increase in self-esteem and eventually leading to self-actualization (Huitt, 2007 para. 1). 

Finally, Hall (1973) states that, “assuming the agent is working with adopters over an extended period of time, rather than in a piecemeal, or one-shot fashion, he should be able to place his clients along the developmental continua of CBAM.” (p.21) This would, in turn, result in the self-actualization of the learner if given time to self-reflect on their placing and movement through the continua. This would allow for the growth of leadership as well, in which individual would better be able to help support others as they have spent time self-reflecting to understand their own movement on the continua. Lastly, Hall (1973, p.10) suggests several catalytic action processes carried out by the change agent to support the adopter of change, which should include, active and continual probing for concerns, provision of orientation, training and consultation. These change agents can be considered at multiple levels of leadership, as well.  

Theme IV: Contextual Environments


Another theme that appears within professional development articles is learning the new content in a contextual environment. Lim (2006) stated, “in order to build the capacity of teachers to use ICT in their classrooms, there is a need for professional development programs to create a meaningful context that allows teachers to critically examine their own pedagogical beliefs and explore the application of ICT in more constructivist learning environments” (p. 115). Similarly, Duran, Brunvand, and Fossum (2009) also state that their findings, “highlight the fact that providing teachers with opportunities to learn about technology integration within the context of their teaching environment and allowing them to collaborate with others as they learn about, and experiment with, new technology tools is an effective support they need when they attempt to integrate technology” (p. 35). Thus contextual environments can be seen as an effective component of professional development for technology integration. This was also supported by Sherry and Gibson (2002) in their research, in which they found in their observations that, “by making the challenges, intentions, and questions of learners the center of an online dialogue between all partners in both the resolution of a shared interest or problem and all learners' education, the role of the teacher or mentor is transformed” (What Can we learn from this (para. 1). This is also supported by Polly and Hannafin (2010) in their synthesis of empirically-based studies regarding learner-centered professional development, in which they found that much of the research boiled down to contextual-constructivist environments, 

Several principles, for example, reflect compelling research evidence on the cognitive and meta-cognitive factors and emphasize providing challenging and relevant tasks for learners to construct their own understanding. Others were derived from research on intrinsic motivation, and reinforce the importance of embedding relevant tasks that build on learners’ prior knowledge and personal interests, or synthesized social constructivist views of learning by aligning tasks with learners’ intellectual, social and emotional needs. Still others were based on individual learner needs, such as research supporting learning via scaffolding and self-assessment. (p.558)


Thus, Duran, Brunvand, and Fossum (2009) found in their review of literature that effective in-service teacher professional development should place teachers within contextual content-relevant environments that hold an emphasis on pedagogical practices and knowledge (p.36). This allows for teachers, or adopters of the technology to see the value of the integration by meeting needs that they already have. In fact, Sherry and Gibson (2002) noted, “during the online dialogue, team issues are explored and developed into action research goals, drawing on internal as well as external expertise” (NICI netSeminar, Para 2.). This sense of collaboration combined with each persons concerns or needs being met, made for an ownership driven integration of the technology resulting in leadership. Therefore, a further examination of each of three models that would be worthy of integration at Joy Elementary would be worth examining.  

Effective models of staff development 

 

Model/Principle CBAM


CBAM, developed by Hall (1973) is one of the initial models for adoption of change in an educational setting. CBAM takes the combination of “Research, Development, and Diffusion Perspective,” the “Social Interactive Perspective,” the “Problem-Solving Perspective,” and the “Linkage Perspective,” to provide a process that allows the agents of change to address the concerns of the adopters of change. (Hall, 1973, p. 3)  In doing so, the problems that are resolved from concerns occur through the exchange and interaction of the adopter and change agent, eventually leading to a continuum of adoption and full integration. This continuum begins with self-concern, which moves to task-concern, ending with impact concern (Hall, 1973, p. 5). The CBAM model of change allows for the constant interactivity between the agent of change and the user of the innovator, which provides the constant support often requested and needed by the learner or adopter. In addition, Hall (1973) states that, “CBAM is not directly concerned with organizational development, per se, but rather with innovation adoption.” The concept being that the grassroots change is more effective as it takes hold at the base of the organization and works it’s way through. An example of the CBAM in modern day use is CapSpace: http://projects.twice.cc/?. 
  

Implementation of CBAM

Implementation begins by having the adoption agent, the person providing the support for the new integration, carefully assessing the level of self-concern of the teachers or persons to adopt the integration. The adoption agent in turn begins the cycle of providing supportive experiences and training “that are most relevant to their concerns and highly related to the level of use of the innovation” (Hall, 1973, p.22). After each cycle the adoption agent checks the level of self-concern of the teacher again, and if possible preemptively addresses troubles or issues the teacher or adopter may have. Furthermore, the CBAM structure should be seen as an ongoing process for implementation, in which Hall (1973) suggests, “the adoption agent can use the CBAM in its current state to remind himself that successful adoption of an innovation is a developmental process and that process is expedited and made more efficient when concerns and use are assessed and related intervention strategies are employed” (p.22). Thus there is room also in the structure for internal growth of individuals as Hall (1973) reviewed in his case-study that if the users were to be more intensively engaged in arriving at their own solutions, their self-concerns might be resolved more quickly (p.25), resulting in an increase in self-esteem and feeling of success. 

This model is applicable for Fairbanks North Star Borough because NSBSD already plans for and provides regular professional development for technology, often supported by a technology teacher-leader acting as a mentor for each school. However, there is no clear data or identification of teachers needs or concerns in their technology plan indicating that these are being met with these in-services, hence it is unknown whether student achievement or progress is being impacted. Therefore the CBAM model could fill this void. In addition, this approach would be most beneficial for schools that are piloting new technology. It would quickly allow for adoption of the new technology by the teachers, as well as providing a method for identifying and meeting the concerns of teachers in the process. This could allow for a rapid implementation in other schools once the majority of concerns and preventive intervention strategies can be stream-lined and implementation in other schools made more rapid. Finally, this particular model will provide internal growth amongst teachers, as they begin to rely less on their technology leader to implement technology in their classroom. 

 

Model/Principle: Network Learning Circle

NLC or Network Learning Circle model is the combining of educational technology experts, with content experts, practitioner experts and student teachers in one group. This group then collaborates together to identify and implement a project into their content area using technology. It was hypothesized that in a cohort, learning and mentoring would be exchanged throughout the team, as each member was responsible for creating an ePortofolio, similar to the concept of shared leadership. Brunvand and Fossum (2009) describe the implementation of a Network Learning Circle in a program called MITTEN having such elements as “encourages networking, mutual learning, and sharing of strategies and resources among K-16 educators” (p.35).  Brunvand and Fossum (2009) also felt that the Network Learning Circle established and foster, “a genuine dialogue between and among pre-service teachers, in-service teachers, and education faculty”  (p.35) allowing for a more comprehensive technology integration. 



Implementation of Network Learning Circle

In this case study, implementation included two phases, a preparatory phase and a collaboration phase. The preparatory phase included: An in-person kick-off event which is an informational meeting, followed by a series of workshops for capacity building. In their case study, the capacity building trainings were based on needs assessments of the participants. The collaboration phase followed with sessions of networked learning, where participants shared project ideas and project designs. After each collaboration circle, participants would refine their project ideas and design. In order to create these proposals, however, participants were asked to, “survey the learning and technology environments in their classrooms and schools and prepare proposals for learning activities and experiences supported by educational technology (Brunvand & Fossum 2009, p. 26). Next the participants received technology training in regards to their projects, but focused on social and cultural issues. This resulted in the building and maintaining of an investment or commitment by individuals who showcased their projects and works in progress (Brunvand & Fossum 2009, p.26). Final steps included two more networked learning circle meetings that focused on reporting and reflecting, and showcasing the project products. “By improving the technology readiness of the participants and bringing their skills more in line with those of the participating student teachers, the entire cohort was prepared to undertake the work of designing and implementing technology-enhanced instruction, work that occurred during the subsequent collaborating semester” (p.25).

This model may be applicable to North Star Borough School District as a method for integrating technology into their schools because it provides a much-needed component, collaboration and community that would allow for a more systemic implementation of technology. As suggested by Sherry and Gibson (2002),  “funding a permanent staff position for such teacher-leaders helps dedicated staff keep a project "on the radar screen" and may buffer an educational institution against the threat of teacher portability” (para 2. Expanding the Learner/ Adoption Trajectory). NSBSD provides each school with a dedicated technology teacher and based on NSBSD technology plan and an interview with one of their technology leaders, it appears that integration of technology typically occurs on a per classroom basis. In addition, much research shows that having a supportive hand to progress through learning more often results in sustainability, as was found from research by Oliver and Carr (2009) in their research of learning in naturally formed gaming communities, “the next step towards full responsibility involved accompanied play (or, in the case of the couple who shared an account, occasional periods where the more experienced partner would take over” (p. 449). However, even though the technology plan adequately provides for accessible technology and support, it does not have a successful model for systemic integration. In fact, the Learning Network Model could possibly be a catalyst for change systemically by using the technology leader as an expert to form a collaborative community, or learning network, to engage particular elements of technology based on teacher needs. In addition this community can provide internal reflection and assessments for integration, allowing for a more likely adoption of technology. A great example where this model could be used is within each school at the beginning of the year, with an initial in-service to kick off the process for the year, followed by a mid-year and end of year sharing of success and progress within and between communities. 



Model/Principle Learning/ Adoption Trajectory Model 


The Learning/ Adoption Trajectory Model is based on such traditional adoption models as “Rogers' (1995) Diffusion of Innovations and Hall and Hord's (1987) Change in Schools, which described their Concerns-Based Adoption Model (CBAM)” (Para. 1, Limitations of Existing Adoption Models). This model proposes an extension of these traditional models, “by which teachers progress through a series of four stages at which they learn to use instructional technology (IT) to enhance teaching and learning, namely, (a) teacher as learner, (b) teacher as adopter, (c) teacher as co-learner, and (d) teacher as re-affirmer or rejecter. We called this the Learning/Adoption Trajectory” (Sherry and Gibson 2002, para. 1 Learning/ Adoption Trajectory).  After implementation and testing, their model composed of 5 stages of progression for adoption of technology. These included: Stage 1: Teacher as Learner, Stage 2: Teacher as Adopter, Stage 3: Teacher as Co-learner, Stage 4: Teacher as Reaffirmer or Rejecter, and Stage 5: Teacher as Leader. 



Implementation  


In this model, Sherry and Gibson (2002) suggest that learners move from 1 developmental stage to the next in infusing technology. The process begins with the first two stages, teacher as a learner and teacher as adopter, in which they are provided professional development, access to tools, technical support and mentorship or collaboration to meet their needs in the classroom. Those teachers that began to “observe and assess impact on student products and performances” (para. 6, Learning/Adoption Trajectory View) became re-affirmers of the technology. Once they reached the reaffirmation stage, they were more likely to see the impact and possibilities at a systemic level, quickly moving them to the teacher as a leader stage. Successful implementation in which teachers reached reaffirmation rather than rejection, were provision for adequate structure-time for sharing ideas, peer support, peer coaching and outside consulting, support from enthusiastic teachers, students or teacher–leaders and finally incentives. 


This model, more so than the previous models, would be a fitting model for North Star Borough School District. In particular, this model would address the issue of not enough technology leaders to support all of the school staff and more likely providing for integration of technology by providing the growth of leaders in a community or collaborative environment. Furthermore personal communications with Trish Yocum (Sept, 2010) the tech leader for Joy Elementary, showed that effective professional development within context of teacher subject-matter, has already been established within their effective professional development model and that time and administrative support were the issues. Though Duran, Brunvand, and Fossum (2009) research showed that “participants significantly improved their confidence (comfort level) and competence (frequency of use) in technology literacy as well as integrating technology into the curriculum, it was a one-time shot and did not go beyond the use stage of technology.” (p.34) Thus creation of a collaborative community around the growth of teachers integrating technology within the contexts of their classroom environment, combined with reflective collaborative meetings to encourage growth during the process rather than a “one-shot deal” would be extremely beneficial and supply the needed time and support, as resources and time already being allocated to teachers needs in the classroom would be supported by the technology.

Summary


To begin with, Sherry and Gibson (2002) point out that researchers have been studying the process of adopting new innovations for over 30 years. (Para. 1, Limitation of Existing Adoption Models). As a result, there are many models, adaptations of models and case studies to identify best practice for professional development in terms of technology integration. In fact, Sherry and Gibson (2002) clearly identify in their own research and in others research, as well, that it is really a combination of factors that result in the lack of implementation of technology in schools, particularly such factors as technology issues, individual issues, organizational issues, and instructional issues. Thus educational technology professional development really needs to be able to address all components of the system to have sustainable technology integration. Much of the research reviewed shows successful professional development contains the following components: leadership and mentorship, collaboration and community, change as a process, and finally contextual environments for the change to occur. Hence it may require a combination of models and a clear identification of the current needs of the school or district in which the professional development will occur. 


Of the models examined, it is suggested that a combination of the models would greatly benefit North Star Borough School District. Specifically, the districts technology plan provides for training, professional development and support within the district structure. In addition, technology has been made accessible for teachers and students. In fact, Sherry and Gibson (2002) point out that, “three critical processes must be in place: (a) convergence of resources, providing a starting point for the change; (b) mutual benefits to those who are affected by the changes taking place; and (c) continuous, extensive free flow of resources and expertise throughout the system to fuel its sustainability.” (para 3. The Systemic Sustainability View). NSBSD appears to have continuous flow of resources, with intermittent convergence of resources, but they seem to lack mutual benefits.  In addition, the lack of systemic integration is still an indicator of progress needed by the technology plan. Such issues that have been identified as preventing a systemic integration are time and support, of which Sherry and Gibson (2002) stated that supporting research shows that, “time can be a limitation despite how effective professional development and available resources are” (Para 1 ,Where schools fall short).  Thus the Adoption/Trajectory model would be beneficial for growing teacher technology leaders that would be champions for others to integrate technology through collaborative communities. These communities would internally provide support and encouragement for further integrations, addressing the issues of time and support, as supported by Duran, Brunvand and Fossum (2009), “In addition to providing teachers with opportunities to learn about technology integration within the context of the different content areas, it is also helpful to give them the chance to collaborate with others as they learn about and experiment with technology tools” (p. 22). However, Hall (1973) states that he, “firmly believe that failure to view the innovation adoption as a growth process related to a specific innovation may account for the “blunting” effect noted by Goodlad” (p.28). Thus providing for an assessment and reflection aspect would be extremely important to the continued progress for reaching sustainability.  Hence, a final suggestion would be to use the models within a framework of ISTE’s National Education Technology Standards to help teachers and administrators to provide a set of guidelines to help reach greater impact on learning for their students, as the NETS continue to establish national and international recognition in their efficacy and need. 


In conclusion, an ideal technology integration model would provide for a leadership method that would build sustainable integration of technology that was adopted by teachers, led by teachers and supported by teachers in a cyclical reflective process meeting ISTE NETS. In fact, it would be a natural learning community of teachers that supported one another in their process of learning new technologies as they rapidly change in this digital era. Or in other words technology adopters in a self-fed and self-sustained community environment, with ample support, systemic sustainability of integration would be likely, and returning to the community to provide support to others would be prevalent, or what Lim (2006) refers to as systemic change though school culture, and a culture in which change could be buffered by the support of teacher leaders addressing concerns in contextual settings. In short, Sherry and Gibson (2002) state,  “As early 21st century educators create and evolve contextually appropriate solutions to their challenges, their vision of using educational technologies to transform teaching and learning becomes ever clearer.” (What Can we learn from this?, para 2.)
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