The ‘tipping point’: Why next generation (pre-service) teachers are the ICT leaders schools need and how teacher educators can help. 

Author: Dr Colin Baskin

School of Education

James Cook University

Australia

Abstract:  

This paper begins with an overview of the drive for more ICTs in Australian schools. There exists a considerable gap between the pervasiveness of the ‘school reform’ mantra, and the inchoateness with which schools address the very real question of how learning will be improved by incorporating ICTs into the school curriculum. Using innovation diffusion as a lens, the paper further explores the role of pre-service teachers in the move towards more effective ICT curriculum integration in Queensland classrooms.

Citing evidence from the PICTL and NewBICTS projects in Queensland (Australia), the paper suggests that the diffusion of ICT innovations (Rogers 1995) in schools is both a process and a strategy. Data presented here suggests that pre-service teachers are influential in determining the success of both the process of ICT diffusion, and the strategy of ICT integration.
ICT innovations and the Australian school curriculum 

Australian national and state education initiatives over the last 25 years repetitively stress the integration of computing technologies into compulsory education (AEC 1989; MCEETYA 2003; 2005; Tas 2002; Vic, 2001). Like Western governments worldwide, in Australia computing technologies are considered a motherhood solution to the needs of a highly skilled and technologically capable workforce. Implicated in this ‘final solution’ is compulsory school education, and its connection to future workplaces. The 2005 MCEETYA Joint Statement on Education and Training in the Information Economy resonates with this kind of digital rhetoric as we move towards a “…leading edge education and training system” that “drives development of an innovative society” (MCEETYA 2005, p1). ICTs in education are burdened with the promise “to raise education standards and minimum skill levels” to herald the arrival of the “future economy”. “Quality training through new technologies” this new legion of workers will address Australia’s need for competent lifelong learners in “a world of continuous technological change where knowledge is becoming a commodity” (MCEETYA 2005, p1). 

The cry for more technology in schools is deeply connected here; the origins of a school-based solution are traceable to the Common and Agreed National Goals for Schooling (ACEC, 1989) which included the goal that students develop skills in ‘information processing and computing’. By 2005, MCEETYA released its Joint Statement on Education and Training in the Information Economy, proclaiming a new blueprint for ICTs to ‘empower’ teachers and raise the standards of students’ learning outcomes. The 16 year period between ACEC (1989) and MCEETYA (2005) is a telling one; espoused views on computing technologies and student learning shifted from an initial preoccupation with the teaching of computer skills, to focus more on issues of ICT access for all students (MCEETYA, 1999), the relevance of a ‘whole school’ approach to ICT teaching and learning (Curriculum Corporation 2003), and more recently to issues of school-based change management and teacher professional development (Henderson, 2004). If we listen closely to this shifting ‘learnscape’ we can discern a quiet mantra; in terms of ICTs in schooling, more is definitely better…. 

In Learning in an online world (MCEETYA, 2000) we find a governance approach to integrating ‘more ICTs in schools’. Iterations of what it means to integrate ICTs are rolled out as a suite of statements and frameworks including the Online Content Strategy (2004); Learning Architecture Framework (2003); Research Strategy (2003); and Bandwidth Action Plan (2003). Notably, a Pedagogy and a Leadership and professional learning strategy were due for release in 2005, supposedly hailing the direction of new ICT statements. This is notable for two reasons; (1) until now, pedagogical innovation has been a silent space in the evolution of ICTs in schools, and; (2) leadership has for the first time been problematised in the ICTs in schools debate. Just who will drive this ICT-centric educational revolution? 
Why pre-service Teachers - Digital native meets digital immigrant
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The research presented here stems from a national research project funded by the Department of Education, Science and Technology (DEST). The project is entitled Figure 1: The PICTL Project



Partnerships in ICTs in Learning, or PICTL 







as it was more commonly known. Across Australia, eight universities embarked on the challenge of finding new ways for schools and universities to collaborate to achieve better ICT integration outcomes in schools, picking up on the ICT leadership debate. The project cited in this study is the NewBICTS Queensland project, which encompasses a collaborative partnership between academic staff and pre-service teachers in the School of Education at James Cook University, and teachers within partner schools in the Cairns and Far Northern clusters of Queensland. 
NewBICTS is the acronym for the New Basics and ICTs project, the centerpiece of which is the NewBICTS website (Figure 2, below), a school of education portal aimed at providing a comprehensive online index of school and curriculum resources in the Far North region of Queensland. At the heart of the NewBICTS site is an electronic action learning data base and repository that can be used by pre-service teachers, teachers, university academics and teacher professional development providers to tie local ICT innovations and [image: image3.jpg]Partnerships in ICTs in 3
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initiatives in schools more closely with learning, teaching and research programs within the School of Education at James Cook University. Action-learning involves pre-service teachers taking a leadership role to improve the critical breadth, depth and application of ICTs in student work.  In this pilot project, collaboration between two clusters of schools, pre-service teachers, and university staff will enable undergraduate teachers to be mentored through the project of ‘initiating innovation in ICTs’ while drawing on the expertise of school-based ICT champions. The collaborative knowledge constructed by implementing this project will further influence the design of undergraduate programs, and directly influence the continuing development of a regional (virtual) 
professional development college. 


Figure 2: The NewBICTs Website. 
The project goals were collaboratively set by aligning the targeted outcomes for each participating group. Goal setting was premised on the notion that computer networks are inherently social networks, linking people, organizations and knowledge into an integrated framework for everyday practice (Wellman, 2001). The global proliferation of distributed learning communities, particularly in education, points to a continued ‘de-emphasis’ on what Wellman (2001) termed ‘group solidarities’ in the work and community setting, pointing to greater opportunities for networked societies that are more ‘loosely bound’ and sparsely knit. Pre-service teachers with ICT skill sets are considered people with ‘social capital’ in a school setting. Their connection to ICTs suggests new possibilities that enable them to step outside the rigid hierarchical apprenticeship of the traditional teaching practicum, towards a more inclusive model of professional induction.  This is reflected in the goals of the project, which were:
· To provide pre-service teachers with a readiness to teach in ICT rich schools and to have leadership capacity to use ICTs in ways that matches the intent of their host schools.
· To assist teachers in host schools to develop further  knowledge of the purposes and applications ICTs in the curriculum context  and develop a deeper ‘buy-in’ to using ICTs more generally, given their experience or observation of ICTs in a classroom context. 
· To improve the capacity of the university program to meet the needs of pre-service teachers pursuing career goals in ICT rich host schools; and:

· To develop a strong basis for the continuing development of a Professional Development College for educators with interest in integrating ICTS into the curriculum of North Queensland Schools.
The use of next generation (pre-service) teachers is a significant shift in emphasis in ICT integration strategies in schools. Historically, existing digital rhetoric (particularly in relation to teacher professional development in the area of ICT uptake) foregrounds the ‘use’ of ICTs and locates learners, teachers and ICT leaders as ‘users and clients’ of these technologies. The problem with being a user or client is that users and clients are ‘done to’ and ‘done for’ ….they are not expected to impose themselves on the technology, but are much more expected to have the technology imposed on them. Technology becomes utilitarian; its purpose in schools largely administrative. Certainly, there will be more people using technology in our schools, but this use will be patterned rather than inspired, reactive rather than proactive, and reproductive rather than creative. This paper looks at what might happen when we dare to challenge this dominant paradigm by asking what would happen if the digital natives (Prensky’s reprogrammed computer generation) took the digital immigrants (Prensky’s ‘parent generation’ of learners) by the hand in search of a better way to integrate ICTs into school curricula? 
In the same way that digital natives and digital immigrants (Prensky, 2001) are connected, so are pre-service and service teachers (see figure 3 below). Much has been made of the profound effect of the “tipping point”, the point at which a trend catches fire – spreading exponentially through the population.  In this case, I establish in the introduction to the paper that ICT integration is the trend, and the schooling system is the focus for diffusion.  The leadership challenge is captured in figure 3; we see the dynamic of the school population shifting from its current focus on local innovation, and local champions, to a more ‘managed’ focus encompassing knowledge sourcing, knowledge sharing, and knowledge dissemination at the classroom level.  The idea suggests that, for good or bad, change can be promoted rather easily in a social system through a ‘domino effect’.  The tipping point idea finds its origins in diffusion theory, which is a set of generalizations regarding the typical spread of innovations within a social system (Rogers, 1995). The tipping point, so to speak, is the culmination of the efforts of what Rogers (1995) termed the critical mass.
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Figure 3: Conceptualizing the project

This project is first and foremost about creating the space for an ICT critical mass to form; the second focus of the project is to deliver to teachers, pre-service teachers, and schools, the toolkits to manage, develop and sustain innovative approaches to ICT rich teaching and learning. 
What do we mean by ICTS in Schools?
Like school clusters anywhere across Australia, a finite though very diverse range of technologies exist across the cohort of schools participating in this study. These technologies enable activities in schools that are supported through online networks and databases: including record-keeping (and students’ attendance, student achievement outcomes, finance and asset management); information provision (newsletters and daily bulletins); communications (email, discussion boards, Blogcasts and pod-casts); online content (accessible over the Internet); and library borrowing. In some schools, computers are linked to the Internet through telecommunications services including high-speed broadband, dial-up and through satellites; wireless technologies; personal digital assistants (PDAs) and handheld devices such as notebooks and laptops. Some schools in the sample are trialing interactive whiteboards, while others are reintroducing blackboards. Both synchronous (but mostly) asynchronous software is used to support online exchange between both learners and teachers. In all instances in this study, the computing infrastructure and architecture provisions of participating schools include the hardware, software, intranet and Internet services, networking and connectivity requirements necessary for the teaching, learning and administration of schools. 

Enquiry Method – Charting the diffusion process
An ICT infrastructure and architecture is only ‘half’ the story in schools, what McKenzie (2000) describes [image: image4.png]Persuasion Decision

Diffusion
Decision

- Knowledge

Implementation  Confirmation



as “a bit like plumbing” …. the metaphor suggests that unless something flows through the ‘pipe’ that ‘relates to the curriculum’ and is organized in ways that ‘appeal to a broad cross section of teachers’, the ‘plumbing’ will seem ‘irrelevant and frivolous’ to serious teachers who are quick to criticize the ICT environment for its lack of reliability, organization and content.  
Although simplified, this catches the mechanism of diffusion. To borrow again from Rogers (1995:162) work, diffusion is the process by which an innovation is communicated overtime through the managed channels of a social system. In this contrived social system, we have manufactured relationships between university, pre-service and service teachers such that the diffusion of ICT curriculum practices is managed through the innovation-decision framework. 

Figure 4: Diffusion Decisions 
 

In figure 4, I conceptualise this process as needing to be managed for 5 very important reasons. As Wellman (2001) points out, the de-emphasis on group solidarity within the network society means that decisions within such groups are not authoritative or collective in nature; each member of the system or network must construct his or her own innovation decision, and this process follows a dance of five well documented steps. The innovative decision of one individual, (be they pre-service, service or university teacher) depends heavily on the innovation decisions of the other members of the network. Each member of this network needs to source knowledge, in particular an awareness of ICT innovations, and how these may work to support existing curricula. Once knowledge is sourced, Rogers (1995) would argue that persuasion is critical; it is at this stage that members form either a favorable or unfavorable attitude towards the innovation. After attitude comes decision, and decision is described by action; each person will engage in activities that constitute either adoption or rejection behaviors. These are ultimately implemented, either in the form of adoption behaviours where the innovation is put to use, or its relational pair resistance, where the innovation is blocked and problematic. The final phase in Rogers (1995) diffusion theory is that of confirmation; each person within the network will systematically evaluate the results of the innovation decision already made. 
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Figure 5: The action learning enterprise as a diffusion process.

At the individual level, the innovation decision is made through a cost benefit analysis, where the major obstacle is uncertainty.  As Rogers (1995:208) points out, the costs involve determining to what degree innovation disrupts our everyday lives; the benefits involve an assessment of how innovation might provide a relative advantage to us in our work lives. Because we are dealing with three clear and distinct cohorts of people, managing expectations of the diffusion journey is an important process (figure 5). For example, are ICTs compatible with the existing classroom habits and values of participating teachers?  Do classroom conditions allow for easy adoption of ICTs? Will this innovation create more uncertainty for me as a practitioner? In bringing together diffusion as both a process and a strategy (figure 5), we worked collaboratively to address and reduce aspects of uncertainty. Schools were able to stress the need for demonstrable outcomes; pre-service teachers were able to gain academic credit to their contribution to the project; teachers were able to develop an ICT capacity within their own classroom, with their peers, and with an emerging generation of teachers. 
 For pre-service teachers, the project constructs an action learning model that: 
· Uses Cairns–based schools as a research base to identify strengths and gaps in teachers’ current use of ICTs in classrooms.
· Researches the contexts of remote and local schools using targeted seminars, online conversations, and where practical, short site visits.
· Contributes to the development of the relationship between the university and the schools by co-designing teacher-generated tasks with teachers from schools and sharing these designs with university staff. 
· Designs professional learning events for all participants to share the results of their collaboration through action learning meetings. 
For participating schools, teachers undertake an action learning program to enable them to progress their understanding of the opportunities to use ICTs in curriculum programs by:

· Improving awareness of the opportunities to use ICTs to improve the standard of student work.

· Learning new skills.

· Co-teaching with pre-service teachers in an action learning cycle.

· Reflecting on implementation.

· Contributing to the design of future teacher professional learning programs and programs with pre-service teachers. 

 

For university staff, this is an extended opportunity to participate in an action learning program that:

· Uses professional knowledge and evidenced-based research to inform pre-service teacher development.

· Involves visits to schools to gain an understanding of classroom implementation of ICT rich teaching.

· Opens action learning cycles to facilitate evidence-based research in ICT rich settings.

· Enables reflection on the impact of classroom projects on undergraduate programs.
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At the core of the collaboration is an awareness that the short-term spread of innovation follows what Rogers (1995:23) called a classical S-shaped curve, meaning that after early adopters like our pre-service and service teachers have began pushing ICT innovations in schools, there will be a period of rapid recruitment to new innovations, before a plateau in which more resistant network members will consider their options. The diffusion of innovation over the longer term replicates a bell shaped curve (Rogers, 1995:256), characterized by five levels of uptake, including (from less risk averse to more risk averse), the innovators, the early adopters, the early majority, the late majority, and the less kindly named laggards. This kind of referent is crucial to the act of evidence-based research; how do we know that better ICT outcomes are being achieved in a system that equates increased traffic with increased learning? In the race to appropriate new technologies to the act of schooling, perhaps Figure 6: Social System Constraints 
 the so-called laggards (whose profile is that of the older, more experienced, more trench-worthy teacher) might have something useful to say about aspects of best practice? 
In each of Rogers (1995) five categories (innovators, early adopters, early majority, late majority, and laggards) critical opinion leaders reside. As stated in the introduction to this paper, computing technologies are an overburdened solution to the needs of a highly skilled and technologically capable workforce (ACEC 1989; MCEETYA 2003; 2005; Tas 2002; Vic, 2001). It has been the nature of education departments and school administrators to push ICTs on to schools, without a clear context of use. The plumbing was there, but very little ran through the pipes; in simple terms, the policymakers had failed to capture the imagination of the teachers, and had failed to influence the opinion leaders with in the teaching network of the centrality of ICTs to new configurations of learning. This project opens a space for such considerations; it builds interpersonal ties by reframing our concept of the teaching network, and by clearly identify how loosely knit, and how loosely coupled this network has become despite strong anthropological and professional (mostly teacher union) assertions to the contrary.  In doing so, it also opens up new spaces for influence: interpersonal ties and relationships are more effective in the formation and change of strongly held attitudes towards ICTs in classrooms.  
It is this last point that I wish to draw attention to. In mapping a new, loosely coupled, loosely knit and somewhat ambiguous collaboration such as this, where pre-service teachers have a different, but nonetheless valuable social capital, we need to take account of the nature of institutions.  In Roger’s (1995:289-296) terms, we see this project straddling the dual platforms of the heterophilous and homophilous system (Figure 6); these are not mutually exclusive, but tend to work as standard relational pairs. For example, the heterophilous system is a ‘type’, and its bias is towards high levels of interaction, great diversity of input, and an essential leaning towards innovation. These typologies hold more in common with the university model, and with the pre-service teaching program. The standard relational pair in this case, is the homophilous system, the system that is less organically structured, is norm-oriented, rule driven, and averse to most innovation. While this doesn't characterize every school, it leans more towards describing the experiences of school-based teachers in the process of ICT innovation. It is the norms of the classroom, and of the school that dictates ICT practices in the homophilous system – “I don't use ICTs to teach literacy but I am an excellent classroom teacher”. The classroom teacher will throw away the disposable ICTs, and keep the literacy.  Yet the pre-service teacher advocating ICT use would never suggest throwing away the literacy, and keeping the ICTs. It is this kind of difference that emerged through project data, time and time again.  

Documenting Innovation Outcomes

The leverage of social relationships (within the NewBICTS community) was designed to maximise pre-service and service teacher engagement through action-learning around ICTs. In this way learning becomes the enterprise of the total network. In a practical sense, this meant:

1. The community activities set around the NewBICTS project required mutual engagement with other pre-service teachers, teachers, university staff and host school curricula.

2. The designated ICT focus challenges pre-service and service teacher frameworks, yet provokes them to explore new terrain within their collaborative teaching. The action-learning component lends itself well to mentoring practices, hence the involvement of pre-service teachers with ICT skills, ICT champions in host schools and academic mentors from the university.

3. The cycle of learning is continuous: participants are able to build a commitment to each other and to NewBICTs as an organising resource for this networked community.

The teaching of ICTs, much to the disdain of education policy makers worldwide, does not ‘cause’ learning, but through ICTs teachers and pre-service teachers become resources for learning in much more complex ways. The value of ICTs lies in their capacity to enable teaching, learning and evidence-based research to interact so that each becomes a structuring resource for the other. To the extent that these things are linked in practice, the linkage is not one of cause and effect but of resources and negotiation. Opening one learning pathway, involves opening access to others; the ‘information superhighway’ or ‘Infobahn’ is really just a culmination of already existing learner intersections and pathways. The final part of this paper documents how pre-service and service teacher roles ‘evolved’ through the interaction, exchange, and reflective opportunities the project offered. A peer-evaluation scale featuring twenty-two ICT classroom practices was devised in conjunction with participating pre-service and current service teachers (Table 1 below).  These items were designed to address five key areas: 

· ICT Variety and Use (items 1–5)

· ICTs and Curriculum Integration (items 6 – 9)

· ICTs and Curriculum Embeddedness (items10– 14)

· ICTs and Curriculum Alignment (items 15 – 19)

· ICTs and Attitudinal Effects (items 20 – 22)

	Item
	Not applicable

N           %
	Never
N           %
	Sometimes 

N          %
	Often 

N          %
	Very Often
N           %

	(1) X Used ICTs in new and different ways 
	2
	6.1%
	3
	9.1%
	5
	15.2%
	10
	30.3%
	13
	39.4%

	(2) X was often in the “learner” role with ICTs
	2
	6.1%
	2
	6.1%
	13
	39.4%
	0
	0
	16
	48.5%

	(3) X’s  students used ICTs as tools of production 
	2
	6.1%
	1
	3.0%
	5
	15.2%
	13
	39.4%
	12
	36.4%

	(4) X did something Innovative with ICTS 
	2
	6.1%
	1
	3.0%
	2
	6.1%
	11
	33.3%
	17
	51.5%

	(5) X Acted as an ICT leader in this school 
	10
	30.3%
	1
	3.0%
	2
	6.1%
	7
	21.2%
	13
	39.4%

	(6) X Incorporated ICTs into  curriculum planning
	2
	6.1%
	1
	3.0%
	5
	15.2%
	12
	36.4%
	13
	39.4%

	(7) X used ICTs to reconceptualise the curriculum
	0
	0
	3
	9.1%
	8
	24.2%
	11
	33.3%
	11
	33.3%

	(8) X used ICTs to achieve new learning outcomes
	1
	3.0%
	2
	6.1%
	7
	21.2%
	7
	21.2%
	16
	48.5%

	(9) X used ICTs to make learning time effective and efficient
	7
	21.2%
	1
	3.0%
	5
	15.2%
	13
	39.4%
	5
	15.2%

	(10) X used ICTs to increase learner Understanding
	4
	12.1%
	1
	3.0%
	6
	18.2%
	13
	39.4%
	9
	27.3%

	(11) X used ICTs to develop multiliteracy
	3
	9.1%
	0
	0
	5
	15.2%
	20
	60.6%
	5
	15.2%

	(12) X used ICT rich tasks to measure student understanding
	7
	21.2%
	3
	9.1%
	5
	15.2%
	13
	39.4%
	5
	15.2%

	(13) X used ICTs to coordinate learning tasks
	18
	54.5%
	0
	0
	1
	3.0%
	10
	30.3%
	2
	6.1%

	(14) X used ICTs as the basis for authentic learning tasks
	5
	15.2%
	1
	3.0%
	8
	24.2%
	9
	27.3%
	9
	27.3%

	(15) X used ICTs to integrate  curriculum areas
	1
	3.0%
	1
	3.0%
	5
	15.2%
	14
	42.4%
	9
	27.3%

	(16) X used portfolios to profile student learning outcomes
	17
	51.5%
	0
	0
	0
	0
	9
	27.3%
	4
	12.1%

	(17) X used ICTs to structure student enquiry
	1
	3.0%
	2
	6.1%
	4
	12.1%
	12
	36.4%
	14
	42.4%

	(18) X used ICTs to template student literacy
	2
	6.1%
	0
	0
	4
	12.1%
	11
	33.3%
	15
	45.5%

	(19) Students in X’s class used ICTs as interpretative tools
	11
	33.3%
	1
	3.0%
	2
	6.1%
	4
	12.1%
	13
	39.4%

	(20) X used ICTs to support   teacher collaborations
	1
	3.0%
	2
	9.1%
	6
	18.2%
	15
	45.5%
	8
	24.2%

	(21) X should use more ICTs in their teaching
	2
	6.1%
	0
	0
	4
	12.1%
	16
	48.5%
	11
	33.3%

	(22) X was more an ICT mentor than they were a mentee
	3
	9.1%
	1
	3.0%
	4
	12.1%
	16
	48.5%
	7
	21.2%


Table 1: Frequencies and Percentages of Items in the ICT Rating Scale

Items 1 – 22 were completed using a five-point peer-rating scale (see example below). Data detailed here features a convenience sample of 33 respondents (17 pre-service teacher & 16 current-service teachers) presented as frequencies and percentages (Table 1). Some points warrant mention here.  
Cross-group comparisons show that a significant (with Bonferroni adjusted ( = .01) number of participants scored high peer ratings for ICT Variety and Use (M = 3.47, SD = 1.17), t(18) = 12.92, p < .01 (95% scoring between 2.91 and 4.04). The same generally high peer rating occurred for peer-ratings on ICT and Curriculum Integration items (M = 3.50, SD = 1.16), t(15) = 12.12, p < .01 (95% scoring between 2.88 and 4.12); ICTs and Curriculum Embeddedness items (M = 3.67, SD = 1.09), t(17) = 14.34, p < .01 (95% scoring between 3.13 and 4.21); ICTs and Curriculum Alignment items (M = 3.71, SD = 1.11), t(16) = 13.83, p < .01 (95% scoring between 3.14 and 4.27), and also in terms of ICTs and Attitudinal Effects (M = 3.64, SD = 1.12), t(10) = 10.78, p < .01 (95% scoring between 2.88 and 4.39). In other words, the vast majority of participants in this study, be they pre-service or current service teachers performed at least ‘average’ in all categories of ICT practices in the eyes of their ICT-savvy peers, with the performance usually leaning towards ‘above average’. This is a compelling endorsement for pre-service teacher ICT practices and a powerful acknowledgement of the ICT practices of current service teachers. Some further comments on innovation diffusion can be drawn.

The Digital Natives are Restless – Diverging Practices
Computers are social beings; since the 1960’s they have been piggy-backing on the tails of machine-machine data transfers to the point where they spill over every conceivable border we define. We can no longer safely refer to a ‘group’ of computer users, because the concept of group is a redundant social system and artifact of a hierarchical organization whose boundaries grow ever more ‘fuzzy’. Networks supersede hierarchies; in this case the ‘X’ in item 2 (Table 1) who is most ‘often in the learner role with ICTs in the classroom’ is none other than the experienced classroom teacher. Again, in item 22 (Table 1), the person ‘more mentor than mentee’ is the pre-service teacher. In item 1 (Table 1), the people ‘using ICTs in new and different ways’ are predominantly the same people in items 4 and 7 (Table 1) who use ICTs to be ‘innovative’ and to ‘reconceptualise’ the curriculum; once again our pre-service teachers. The deliberate pairing of pre-service and service teachers delivers a critical mass of Rogers (1995:263) short-term ICT ‘innovators’; here the innovation decision is most at risk, and only in the longer term (after the pre-service teacher returns to university) will the service teacher (in situ) decide finally which ICT teaching innovations will enhance their utility as teachers. Hence the need for school networks to manage the innovation diffusion process.
Going back to Rogers (1995) comparison of heterophilous and homophilous systems, we see in item 20 (table 1) some fundamental differences between the practices of pre-service and service teachers. On peer ratings current service teachers saw pre-service teachers as high users of ICTs for collaborative purposes, whilst the inverse was true for pre-service teachers. In the school culture, it is harder for innovation (in the form of ICT collaborations) to take root, even where opinion leaders are on side. To some degree this is also reflected in item 16 (table 1); the only participants using portfolio style assessment were pre-service teachers. Successful efforts to diffuse an innovation clearly depend on the characteristics of a situation, and not all innovations will be successful. Some opinion leaders clearly avoid innovation uptake in order to preserve their opinion leadership and leadership practices (Rogers, 1995:295). Data (Table 1) also draws out the importance of uncertainty as a facet of innovation uptake, even in a paired community such as this. Where practice fails to redress uncertainty (remember most current service teachers in this study felt like learners and mentees), then the likelihood of sustained diffusion is compromised.
The Empire Strikes Back – Converging Practices

The design and development of the NewBICTs portal gives the networked NewBICTs community their own localism, their own regimes of competence, and even (in the case of ongoing projects) their own generational encounters. Converging ICT practices established a warrant for continued exchange and collaborations. There was a strong consensus amongst the sample that ICTs needed to be used in new and different ways (72%); that ICTs were tools of production not reproduction (76%); that innovation was important (84%); that ICTs can be used for curriculum planning (75%); curriculum integration (70%); to teach multiliteracy (76%); to structure student enquiry (79%); and to model literacy practices (79%). An interesting aside to these findings is that despite the high acknowledgement of ‘innovative ICT practices’ evident amongst the sample, peer-raters report that some 82% of participating pre-service and current service teachers could use ‘more ICTs in their teaching’. 
Clearly, there is more common ground in the sample than there is difference, but with a clear caveat that the innovation decision depends heavily on the innovation decisions of other members of the network. In this case, pre-service teachers as a collective reported a consistent pattern of peer rating; school-based teachers also hung together in the data as an identifiable group, with an equally as consistent pattern of peer-rating. Whether the short-run timeline of the project inhibited the development of deeper relationships remains to be seen, but the emergence of a pre-service teacher ‘bloc’ and school-based teacher ‘bloc’ is strongly suggested in the data. The NewBICTs project has delivered deep transformative experiences that have involved new dimensions of identification and negotiability, new forms of membership and multimembership by locating pre-service teachers in a broader community of relational practice. The NewBICTs portal presents a way to use ICTs in a collaborative community environment to open trajectories of participation to more and more community members. 

Conclusion

While still at an early stage, the NewBICTs project has opened possibilities for pre-service teachers to critically impact on the strategic uptake of ICTs at the school level. To some degree, it is a problem we are all familiar with; we all need to prioritise in our use of ICTs, whether this means deciding who's e-mail we respond to - our immediate supervisor, a close colleague, a partner or a spouse. The apparent simplicity of this choice reflects the deeper complexity of all choices involving ICTs; the ICTs we choose to run with will be highly influenced by the systems, the people and the opinions and culture of those we interact with.

Data presented here brings this conclusion to a sharp point. The diffusion decision is a complex process, shown here to involve real individuals dealing with uncertainty and change. In this study, pre-service teachers were a catalyst for change, bringing what Rogers (1995) called the ‘critical mass’ of innovation to the schools participating in this study. It is important to note that not all innovation was well received; in fact opinion leaders (or ICT champions as we call them in this study) often reserved their diffusion decision for reasons best known to themselves. What emerged from the study were clearly divergent practices between the pre-service ‘bloc’ and the ‘school-based bloc’ of teachers; the pre-service teachers often lead the innovation, but the school-based bloc of teachers make the decisions about what innovation would, and would not be adopted. To finish at this point would be overly negative, given that the project also reported a great deal of convergent thinking between pre-service and school-based teachers about the potential and current applications of ICTs in schools. Findings here suggest that thinking about ICTs in schools has progressed way beyond thinking about technology in isolation. ICTs are deeply connected to curriculum purpose, curriculum innovation, curriculum integration, curriculum planning, and mental modeling processes.   
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