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Introduction

At a meeting of the Online Academy Policy Board last spring, Superintendent Jean Murray of Stafford County made the startling claim that she did not care if the virtual high school ever enrolled its first student.  The Online Academy was created by a collaboration of school districts in Frederick, Loudoun, and Stafford counties and George Mason University.  Selected teachers from the three school divisions engaged in a two-year commitment to learn design and technological skills as they completed graduate work and created courses in secondary history, science, mathematics, or English.  Each school system paid part or all of its teachers’ tuition in exchange for having the right to enroll its students in the online courses. Dr. Murray’s unconcern about seeing a return for her county’s investment was explained when she announced that the experience was the best professional development she had ever encountered; she fully expected to see effective integration of technology within Stafford’s high schools as a direct result of these teachers’ experiences and their irrepressible excitement about the project.  Dr. Murray further explained that she had no plans to have these teachers share their knowledge in any structured setting; she believed that sharing expertise in informal social relations would be the best way to increase teachers’ use of instructional technology.  Dr. Murray has either wasted Stafford’s money or she has hit on an effective, relatively inexpensive way to diffuse innovation throughout her secondary staff.  

Research Question.  What is known about the relationship between sources of communication about an innovation and the rate of adoption, specifically relating to teachers’ adoption of instructional technology in collaborative settings? 

This question has ramifications beyond the integration of instructional technology. Every month more and more research on instructional best practices becomes available to teachers; it is imperative that we discover ways to assure that teachers adopt these new practices. Everett Rogers’s seminal research and theory on diffusion of innovations addressed communication about innovations with those outside of an organization; more research is being conducted now on the effect of communication within organizations.  More still remains to be done, especially in the field of education.  Frank, Zhao, and Borman (2004) state the need succinctly:   “Although the educational community has learned much about better educational practices, less is known about processes for implementing new practices” (p. 149).    

Summary of Literature


Relevant literature can be divided into three categories: integration of technology, diffusion of innovations, and collaborations. 

Integration of Technology. 

Effective integration of technology demands a specific context: a core of trained teachers, administrators committed to providing and servicing hardware and software, and a community willing to purchase and maintain the technology.  Shuldman (2004) reported a case study of three New Hampshire superintendents’ perceptions about the conditions that affect teachers’ ability to integrate technology with effective instruction. The study included data on teachers’ beliefs concerning their own knowledge about and use of technology as well as an examination of superintendents’ role in diffusing technology use in their schools. The study provided a synthesis of research on the need for superintendents to have “robust conceptions” of technology and education in order to produce the institutional conditions that encourage technology use—or any other innovation. With the idea that school culture flows from the policies and decisions set by superintendents and that more could be learned from informed subjects, Shuldman selected three superintendents recommended by the New Hampshire Department of Education for their grasp of technology integration issues. The study went through two stages: gathering data on the technology use and resources in the school districts, then interviewing the superintendents. While this qualitative study was based on only three respondents, the results provided clear direction for any school district seriously trying to integrate technology use; the data offered insights into the effect a superintendent’s knowledge and skills can have on the implementation of instructional innovations.   

Fishman, Soloway, Krajckik, Marz, and Blumenfield (2001) identified obstructions that prevent schools from using technology effectively with standards-based constructivist and inquiry teaching practices and provided a theoretical construct for change in school culture, capability, and management. This synthesis provided background on all issues relative to technological innovations and learning. As Fishman et al. (2001) noted, “absent connection to a coherent program of curriculum and professional development, it is likely that new technologies will be rejected or abandoned by teachers who are not able to see their eventual value” (p. 8).  Teachers will not adopt an innovation that forces them to abandon accepted pedagogy and that violates their school culture without being convinced of the benefit and supported in the adoption.  Effective integration depends on more than available technology and supportive administrators. Effective integration depends on the rate of diffusion of the innovation throughout a school system. 
Diffusion of Innovations Theory. 

Everett Rogers’s (2004) original 1957 doctoral dissertation analyzing the diffusion of agricultural innovation, the planting of hybrid seed corn in an Iowa farm community, marked the beginning of diffusion of innovations theory.  He focused on the various channels of communication used at various stages in the farmers’ decision-making process and the characteristics of farmers who adopted the change early or late.  This led to his book Diffusion of Innovations (1962), which was in its 5th edition as of 2003.  The original theory related specifically to agriculture metamorphosed into a theory used as the basis for studies in business, medicine, education, sociology—in virtually every behavioral science. “Today, and for a number of years, about 250 different [diffusion of innovations] publications appear each year, approximately one each workday. . .[i]n a wide variety of scholarly journals” (Rogers, 2004, p. 17). In his retrospective article published on the 40th anniversary of diffusion of innovations (DOI) theory, Rogers listed three additions to DOI theory in recent years: the use of the term critical mass to refer to the point at which diffusion becomes self-sustaining; a focus on networks as a way of understanding how an innovation spreads through interpersonal channels; and re-invention, the manner in which an innovation is changed by its adopters. 

Hornik (2004) clearly stated Rogers’s place in diffusion of innovations theory: 

The Diffusion of Innovation (DOI) framework and particularly Everett Rogers as its primary definer, organizer, and elaborator, never sit still. . . . It tells us to look at a variety of explanations for behavior; it tells us to look at adoption of innovation as a process, rather than a distinct event; . . . and it has told us to be aware of the possibility of different influences at different stages. This is a very powerful framework, and just as it has proved a rich stimulus for investigation in the past, it will surely continue to serve as an important foundation for future research. (pp. 143-148)

While Meyer (2004) also recognized Rogers’s contributions to research, he noted limitations to traditional methodology in diffusion studies: Quantitative data are collected from adopters at a single point in time about a single innovation that had already been widely adopted. Because of the methodology, we have little information on rejection of innovations, clusters of innovations, or causal relationships among different aspects of acceptance. The use of surveys after the fact means that we have information on perceptions of what happened rather than what actually happened. Meyer suggested that other methodologies could profitably include panel studies, point-of-adoption studies, archival records, quasi-experimental design, and integration of qualitative methods.


Because he believed that “the diffusion of innovations occurs among individuals in a social system, and the pattern of communication among these individuals is a social network,” Valente (1995, p. xi) proposed four network models to be used in place of Rogers’s classical diffusion model: relational diffusion networks, structural diffusion networks, threshold diffusion networks, and critical mass diffusion networks. Valente offered these models as a way to analyze the ways social networks structure communication and the adoption of change; he believed that the usual practice of having the individual as the only unit of analysis was inadvisable. Relational networks assess the way individuals adopt change because of their relationships with others in their social system. Structural networks assess the way individuals adopt change based on their position in the social system rather than direct relationships.  Thresholds represent the degree of interpersonal influence required for individuals to adopt change; critical mass networks defined critical mass in a manner that can be measured.

Deffaunt, Huet, and Amblard (2005) argued that there are three weaknesses to the threshold model posited by Granovetter (1978) and later adapted by Valente: 1) The model proposes adoption decisions based on a trade off between personal benefit and social value although individuals do not have a priori knowledge of the personal benefit of complex innovations; 2) diffusion is more complex than a simple “contagion” effect; and 3) adoption decisions are more complicated than to adopt or not to adopt an innovation.   Deffaunt et al. proposed a variation of the threshold model to be used for innovations that hold both social value and individual “payoff” for adopters.  Their study produced these findings: An innovation with low personal benefit but high social value propagates better than an innovation with low social value and high personal benefit; a few extremists can modify adoption choices; and low adoption can result from high uncertainty about an innovation.  Their findings can be valuable to policy makers.

According to Valente (1993), “Diffusion research is inherently policy-oriented” (p. 31) and is of three types: internal, external, and mixed influence. Internal influence refers to word of mouth; external influence refers to mass media or other means of communication that have nothing to do with personal contacts; mixed is combination of the two.  Valente designed a mathematical model of diffusion research, which allows the researcher to compare the relative importance of the influence of mass media and interpersonal influence—something previous models did not permit. Researchers can use his formula to examine the effect of various influences on subgroups. In addition, researchers can use this model to make predictions about the diffusion of innovations. Valente used archival data from the Ryan and Gross (1943) study of hybrid corn adoption, the Deutschmann and Danielson (1960) study of public awareness of Eisenhower’s stroke, and the Coleman, Katz, and Mendel (1966) study of tetracycline adoption by doctors.  These studies explored the effect of mass media at various stages in each adoption; Valente proposed this mathematical model as being useful in planning the dissemination of public information.  

The concept of a social context for adoption of innovation was central to Frank, Zhao, and Borman (2004), who conducted a study of the implementation of computer technology in six schools to better “understand how social structure within schools affects diffusion” (p. 150). They used the theory of social capital to answer this question: To what extent does a teacher’s implementation of an innovation depend on the teacher’s access and response to social capital?  (Social capital was operationally defined as “the potential to access resources through social relations.”)  Frank et al. noted that previous research on the diffusion of computers in schools focused on access to functional hardware and technical support, the effect of school leadership and scheduling, and characteristics of the individual teacher.  Everett Rogers’s (1995) seminal work treated diffusion as something that happens on the individual level, such as when a farmer decides to plant a new hybrid corn; or as a decision made by an individual for an organization, such as when a manager makes a decision for an entire manufacturing plant. Yet Rogers still referred to diffusion as “’the process by which an innovation is communicated through certain channels over time among members of social system’” (cited in Frank et al., 2004, p. 151). Schools are in a peculiar situation since decisions are complex and members at all levels have some autonomy about implementation of decisions, but schools are clearly organizations with common benefits and sanctions that are communicated to members of the community and affect the rate of adoption of  innovations.  Frank, Zhao, and Borman’s (2004) study indicated that “the effects of access to expertise through help and talk and perceived social pressure to use computers were comparable to traditional diffusion effects associated with the perceived value of technology and the adequacy of resources” (p. 167). 

Fullan (2005) agreed with Dr. Murray’s assessment of reculturing: “Assume that any significant innovation, if it is to result in change, requires individual implementers to work out their own meaning. . . .  Assume that people need pressure to change (even in directions that they desire), but it will be effective only under conditions that allow them to react, to form their own position, to interact with other implementers, to obtain technical assistance” (p. 109).   Fullan clearly referred to sources of communication about an innovation, which can involve groups within and beyond an organization.

Collaborations. 

Another thread to successful integration of technology involves collaboration with the larger community. Seddon, Clemans, and Billett (2005) conducted a case study of Local Learning and Employment Networks (LLEN) in Victoria, Australia. The regional LLEN were created by the Victoria government to counteract increasing drop out rates and other educational ills by joining local educational, business, and community groups in partnerships that became responsible for post compulsory education and training.  The data reported came from two funded research projects conducted between 2002-2003. In each, researchers conducted personal interviews, phone surveys, and workshops and other meetings with administrators and stakeholders both individually and in focus groups. Additionally, four case studies of similar social partnerships were conducted in Queensland, South Australia, and Victoria. The report included a synthesis of research on social partnerships as well as a construct for ways to characterize them. It outlined common assumptions that can either distort the purposes of such groups or interfere with their accomplishing their stated purposes. A primary concern for each of these partnerships was establishing an agreed upon social value to the program changes undertaken and establishing channels of communication.  The report provided a useful framework from which to examine educational collaborations created to effect change.

Waller (2003) used a perception survey to examine the effectiveness of 26 regional consortia composed of secondary schools and community colleges that were formed to coordinate the delivery of technical courses to Texas high school students in a program funded by federal legislation (the Carl D. Perkins Vocational and Technical Education Act of 1990 and 1998). The survey included 18 statements to which consortia directors, community college technical administrators, and secondary technical program directors responded with any letter A through F (corresponding to 5 through 1 on a Likert scale) and focused on these topics: purpose, governance/leadership, communication, participation, and student success. Technical program directors also answered three open–ended questions.  Waller’s research was relevant to the research question in that it addressed respondents’ perceptions of the effectiveness of communicating about technological innovations within the consortia. 

Conclusions

The literature clearly establishes a social context for adoption of innovations. We know that teachers adopt technology more readily when their peers exert social pressure to use technology and when they have social capital, easy access to a peer who is willing to share knowledge and experience. We do not understand how such social capital can be systematically developed or encouraged within the structure of a school organization. We know less about social capital and teacher education (Frank et al., 2004). As Coutts (2003) pointed out, little has been done to assess the diffusion of innovation among teacher educators. Given the looming shortage of teachers, this research question becomes even more critical when we ask this: What is known about the relationship between sources of communication about an innovation and the rate of adoption, specifically relating to teacher educators’ adoption of instructional best practices?

Lundblad (2003) proposed these research questions as a bridge between Rogers’s work and other studies on diffusion of innovation within organizations:  “How do characteristics like relative advantage, compatibility, complexity, trialability, and observability affect an innovation’s adoption within an organization? Does an organization’s size make a difference?  Do communication and communicator elements of individual diffusion of innovation theory apply to organizations? Do individual or organizational factors take precedence over each other?” (pp. 62-63). Lundblad posed another set of questions relating to diffusion of innovations across organizations that may be useful in examining collaborations.  Of interest to me is this question: What is the relationship among the various sources of communication about an innovation specifically within the context of schools?  Despite the fact that diffusion of innovations has been a constant topic of research for over 40 years, we still have much to learn about diffusion in educational institutions.  Dr. Murray may be right.  It’s an idea worth researching.
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