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Abstract


On a global level, it has been proposed that increased attention needs to be paid towards designing quality continuing professional development (CPD) opportunities for practising physical education teachers (Bechtel & O’Sullivan, 2006).   

This call has been echoed in the context of Scottish physical education, where professional and political groups have called for significant investment to facilitate the provision of innovative initial teacher education and CPD efforts (Scottish Executive 2004).   Consequently, an early years physical education foundation programme, Basic Moves, was created by the Developmental Physical Education Group at the University of Edinburgh (Jess, Dewar & Fraser, 2004) and has acted as the catalyst for further curriculum, pedagogy and professional learning developments across the 3-14 age range (Jess & Dewar, 2008) and also as a key driver of a national primary physical education CPD programme supported by the Scottish Government (Jess & Campbell, 2008).  This paper signals several features of this CPD and initial teacher education programme; crucially, we suggest that the role of teachers and their professional development has become increasingly important to changing the culture of Scottish physical education.  As such, our physical education endeavours view students, teachers and deliverers of Basic Moves as change agents (Fullan, 2001) who negotiate curricular and pedagogical knowledges and practices that are dynamic, shifting, and complex (Armour, 2006).  In moving away from the more behaviourist pedagogical strategies often associated with contemporary physical education practice, we propose that change within physical education is indeed a complex phenomenon (Light, 2008) that requires members of professional learning communities to take on board notions of collaboration (Armour, 2006; Rovegno, 2006) as well as the principles of self-emergence, “edge of chaos”, and nestedness/connectivity associated with complexity theory (Rayner, 2008; Morrison, 2008).  This paper demonstrates how a complexity theory informed change agenda, in particular, takes into account the complex and shifting knowledges and practices associated with physical education curriculum and pedagogy, and supports the reproduction of professional learning communities that are loosely-structured, self-organising, and collaborative in nature (Radford, 2006).
Introduction: Conceptualising change agents in physical education

Jess and Collins (2003) acknowledge the growing consensus that, as we move into the 21st century, there is a need for change in both content and delivery of the physical education curriculum.  Penney and Chandler (2000) encourage professional debate about the future of physical education and in particular the form that curricula should take in rapidly changing times.  They propose a reorientation and restructuring of the subject to address educational needs and interests relevant to the 21st century.  Kirk (1997) and others (e.g. Fernandez-Balboa, 1997; Wright, 2004) have likewise suggested that contemporary physical education is undergoing major changes due to the significance of postmodern values such as uncertainty, multiplicity, and contradiction.  They propose that knowledges and practices associated with the body, physical activity, and movement are not fixed; arguably, physical education must become more relevant and attuned to the needs of young people whose multi-faceted lives are now marked by “profound social and cultural changes” (Wright, 2004; p.3).  According to Jess, Atencio, and Thorburn (2008), this means developing curricular and pedagogical structures and practices that are changing, adaptive, and non-linear in nature.  


Fullan (2001) proposes that teachers, in particular, play a key role in bringing about educational change in long-term and sustainable ways:  “Educational change depends upon what teachers do and think- and it’s as simple and complex as that” (p.115).  Fullan adds that significant educational change consists of changes in teachers’ beliefs and styles which can come about through the process of personal development in social contexts.  Craft (2000) contends that teachers now have a need more than ever before to update their knowledge and improve their skills through professional development.  In their report of professional development efforts associated with the Gold Medal Fitness Program in Australia, Wright, Konza, Hearne and Okely (2008) similarly confirm that teachers need and want to improve their practice; informative workshops, innovative resource materials, and collaborative experiences and contexts were keys to their development.  From this understanding that teachers’ development is necessary for educational change to take place, we pay attention to how continuing professional development (CPD) crucially supports more dynamic, inclusive, and relevant physical education curriculum and pedagogical strategies.  Indeed, this paper takes up the notion that physical education teachers as well as non-specialists and others involved in the delivery of physical education are “change agents”.  We argue that CPD opportunities structured in collaborative learning communities provide an important means for physical education teachers and deliverers to improve their practice and thus advance the state of physical education in their institutions and communities (Armour, 2006).  


At the same time, we acknowledge that traditional forms of professional development in physical education are often inadequate, unsystematic, and superficial, in many instances leaving teachers dissatisfied and cynical whilst contributing little to their learning and development (Armour & Yelling, 2004; Wright et al., 2008).  From this position, Armour (2006) argues that improving the quality of teachers’ career-long professional learning is pivotal to raising the standards of physical education.  She highlights concerns about the quality of teacher professional development, noting that these views are shared around the world and across curriculum subjects.  Furthermore, she suggests that traditional forms of CPD provision are unlikely to result in effective teacher learning.  She argues that traditional sporadic one off, one day, off site courses contradict everything known about the ways in which people are most likely to learn.  Taken together, the above criticisms demonstrate the specific problems surrounding the provision of CPD in physical education, as it generally lacks coherence, relevance, challenge and progression and is delivered out of context (Armour & Yelling, 2003).  

In light of the above critiques, we ask: what does effective CPD look like?  Wright et al. (2008) propose that professional learning is most effective when “shared understandings and common language sustain innovations and reduce the stress of change” and when teachers are allowed to reflect upon their practice (p.51).  Certainly, this approach finds sympathy with many collaborative principles found in the description of “communities of practice” or “communities of learners” (Lave & Wenger, 1991; Wenger, 1998).  Indeed, the idea that individuals learn best when knowledge is considered as socially constructed, created relative to teachers’ prior and existing knowledges and practices (Rovegno & Dolly, 2006, p. 242) has gained currency in the field of physical education.  O’Sullivan and Deglau (2006), for instance, suggest that physical education teachers involved in professional development “should be treated as ‘active learners’ who construct their own meanings and understandings from active participation” in professional development communities (p.446).  Yet, while we agree with the notion that collaborative environments provide meaningful and empowering professional development opportunities, we also propose that CPD might be enhanced by taking on board several tenets of complexity theory.  Indeed, Armour (2006) argues that “teaching is an infinitely complex, fluid and dynamic process” (p. 203), which suggests to us that complex notions of self-organisation, “edge of chaos”, and connectivity/nestedness can also support effective and adaptive CPD structures and practices.  This complex approach strongly contrasts with behaviourist theories of learning underpinned by notions of static knowledges that can be transmitted in linear and cognitive fashion (Light, 2008) (see Table 1).  Arguably, the behaviourist approach involves the provision of fixed skills and knowledges to teachers in “top down” manner, ultimately rendering them “docile” (Wright, 2004).  As such, we suggest that teachers’ professional development can be enhanced when learning communities are set up to approximate the “edge of chaos”, so as to provoke an “emotional stir up” and break “the shell of complacency” (Lewin, 1947/1951, p. 229).  As noted by Rayner (2008), “Complexity theorists emphasise openness to accident, coincidence and serendipity.  Strategy is the emerging resultant. Rather than trying to consolidate stability, the organisation is better to position itself in a region of bounded instability, to seek ‘the edge of chaos’” (p.42).  Morrison (2008) goes even further in arguing that “The closer one moves towards the edge of chaos, the more creative, open-ended, imaginative, diverse, and rich are the behaviours, ideas and practices of individuals and systems, and the greater is the connectivity, networking and information sharing (content and rate of flow) between participants (Stacey et al., 2000, p. 146)” (p.22).  Taking these perspectives into consideration, we set out to create loosely-structured yet interactive and connective professional learning communities which were designed to achieve “a significant degree of complexity” or “critical mass” so that “new properties and behaviours emerge that are not contained in the essence of the constituent elements, or able to be predicted from a knowledge of initial conditions” (Mason, 2008, p.5).  
	Complex pedagogical/learning model 
	Behaviourist pedagogical/learning model

	
	

	· Self-organising

· Process-driven

· On-Going

· Non-linear

· Edge of chaos/critical events

· Adaptable

· Creative

· Organic

· Diverse

· Fluid
	· Externally Controlled

· Product (outcome)-driven

· Time constrained

· Linear

· Stable

· Pre-determined

· Fixed

· Mechanistic

· Standardised

· Inflexible


Table 1: Complex and behaviourist models of pedagogy/learning.

The need for professional change in Scottish physical education 


In this section we describe the political conditions which predicated our use of complexity theory principles in Scottish physical education; in this context, we suggest that there is a significant need for innovation (Penny & Jess, 2004; Scottish Executive, 2004) which can be addressed through change-focused continuing professional development efforts (Craft, 2000; Fullan, 2001; Keay, 2006).  Our discussion entails exploring the links between an emerging change agenda situated within the fields of education, physical education, national physical education policy guidelines established by the Scottish government, and professional development efforts taking place within one physical education programme in Scotland.  


Armour and Yelling (2004) describe how central government in the UK has designed strategies to support increased opportunities for effective and relevant CPD in order to raise the standards of teaching.  In Scotland, the concept of creating a “Teaching Profession for the 21st Century” was introduced by the Scottish Education Department (SEED).  After a period of consultation with unions, teachers, councils and other members of the educational community in Scotland, this initiative was produced as part of the “McCrone Agreement”.  This agreement heralded the creation of a national framework of continuing professional development and addressed the issues of teachers’ morale, professional autonomy, and public accountability as part of enhancing the quality of Scottish physical education (Pickard & Dobie, 2003).  



Arguably, the “McCrone Agreement” initiated a much needed change to the structure for professional development of teachers in Scotland, and it has introduced new standards (Bryce & Hume, 2003).  However, taking into account the various critiques surrounding CPD provision mentioned earlier in this paper, we suggest that while engaging in CPD is now “enshrined” as part of Scottish physical education teachers’ contractual obligation (Boyd, 2005), what is needed is quality provision and professional opportunities through professional development programmes which engage with the most recent innovations in pedagogy, curriculum, and research.  
For physical education, most notably, recent changes to the Scottish curriculum framework in terms of the new ‘Curriculum for Excellence” (CfE) with its focus on preparation for lifelong learning has meant the childhood years have increasingly been targeted as critical in developing a foundation of lifelong physical activity, health, and well-being (Scottish Executive, 2006).  However, several Scottish government reports have demonstrated from a lifelong learning perspective that most physical education programmes are inconsistent, de-contextualized, and irrelevant to children and their local communities (see HMIE, 2001).  Current physical education strategies have thus been characterised as being insufficient to fostering children’s lifelong engagement with health and physical activity.  In response, “The Report of the Review Group on Physical Education” (RRGPE) (Scottish Executive, 2004) has recommended that all children receive two hours of quality curricular physical education.  Furthermore, it was proposed that an additional 400 teachers of physical education were needed to support the delivery of a quality curriculum by 2008.  Crucially, it was recommended that clearer advice and better support for teachers to develop confidence and skills in teaching physical education was necessary to improve the current state of practice.  The issue of developing teachers’ professional knowledge about physical education was seen as vital to enhancing the quality of Scottish physical education.

Following on, we now describe how the professional development efforts undertaken by the Developmental Physical Education Group (DPEG) at the University of Edinburgh have incorporated collaborative learning and complexity driven principles in order to provide a more viable CPD framework in PE, as part of fostering teacher change and concomitantly young people’s lifelong engagement with physical activity, health, and well-being.

The DPEG CPD Project (2001-2011):  Creating Professional Learning Communities as Emergent and Complex Systems  

Since its inception in 2001, and in tandem with its curriculum and pedagogy developments, the DPEG has been engaged in an increasingly complex professional development project involving an ever-expanding and diverse range of individuals, groups, institutions and agencies.  During this period, the project has passed through two interrelated and overlapping phases which now run concurrently.  The first phase, the Basic Moves Project ran from 2001 until 2007 and now feeds seamlessly into the larger scale Scottish Primary Physical Education Project which is being supported by the Scottish Government over the period of 2006-2011.   In the following sections we specifically focus on how the first phase of the DPEG’s CPD work (2001-2007) led to the emergence of a complex professional learning project which passed through a series of non-linear but interrelated episodes oscillating between traditional “top-down” CPD courses and the creation of emergent “bottom-up” self-organising learning communities.  With many planned and unplanned activities, we suggest that the emergence of our CPD project could be characterized as “multi-dimensional, non-linear, interconnected… and unpredictable” (Kuhn, 2008, p.182) and illustrative of a self-organizing complex system.  As noted by Davis and Sumara (2006), self-organisation and continual adaptation are qualities inherent to complex educational systems.  Furthermore, as noted by Prigogine and Stengers (1985), complex systems are not comprised of pre-determined elements, but are instead made up of both predictable and unpredictable interactions (Cillier, 1998).  Additionally, the interactions inherent to complex educational systems flexibly interact internally, but also in relation to the external environment (Prigogine & Stengers, 1985).  This understanding of both internal and external “nestedness” or “connectivity” (Davis & Sumara, 2001) directly reflects how complex educational systems “exceed the summed traits” of their components, leading to the emergence of “new patterns of activities and new rules of behaviour” (Davis and Sumara, 2006, p.5).  

Basic Moves: The Curriculum and Pedagogy Catalyst

Although the DPEG’s original curriculum and pedagogy endeavours were not specifically informed by the complexity principles described above, they were shaped by the perceived shortcomings of the dominant “blocked” multi-activity PE curriculum model which usually results in children receiving a series of behaviourist learning experiences which have been criticised as being both fragmented, de-contextualised, and compartmentalised.  Kirk (2004), for instance, notes that the block learning approach provides few opportunities for sustained and meaningful instruction and rarely results in learning that is transferable across a range of curricular subjects and year levels.

Consequently, during Phase 1 of the CPD project, the DPEG focused on two related developments.  First was Basic Moves (Jess, Dewar & Fraser, 2004), an alternative early years physical education curriculum (e.g. children aged 5-7 years) which set out to help all children acquire a basic movement foundation to support their current physical activity engagement and also to scaffold their future physical activity participation.  The framework for Basic Moves was originally adapted from the work of two North American physical educators (Graham, Holt/Hale & Parker, 1980; Gallahue, 1982) who had attempted to synthesise reductionist biomechanical motor development descriptions of “mature” movement patterns (Wickstrom, 1977; Seefeldt & Haubenstricker, 1982; Roberton & Halverson, 1984) with the constructivist and emergent notions of movement education which had held sway with many physical educationists in the 1960s and 1970s (Morrison, 1969; North, 1973; Briggs, 1974 ).  The framework includes movements from three inter-connected movement categories that underpin and scaffold participation in activities throughout the lifespan (i.e. travelling movements; object control movements; and balance movements).  In addition, cognitive, social, and emotional movement concepts, adapted from the work of Laban (Laban & Lawrence, 1947), have been included to assist children’s adaptability and creativity relative to space (e.g. where the body moves), effort (e.g. how the body moves, in terms of speed, force and flow of movements), and relationships (e.g. with whom or what the body moves) (Jess, 2004).  The influences cited above have meant that notions of adaptability and creativity are acknowledged as key features of Basic Moves. 


In addition, as Basic Moves emerged as a credible curriculum and pedagogy alternative to traditional multi-activity models, and funding was made available by the Scottish government agency for sport (sportscotland), the professional learning of two distinct groups of change agents emerged as a key feature of the DPEG’s work: 

1. The DPEG Change Agents: This group consists of the core DPEG members and also the Basic Moves tutors who, from 2005 onwards, have emerged as the key agents of change within localised contexts.  

2. The Basic Moves Change Agents: This group was the focus of the DPEG’s initial change endeavours and include undergraduate physical education students at the University of Edinburgh, class teachers, active primary schools coordinators and primary physical education specialists, individual schools and communities, local authorities and key national institutions (see Figure 1).  


[image: image1]
Figure 1: 
The Basic Moves Change Agents: the nested groupings who were central to the DPEG’s initial change endeavours during Phase 1.

We now turn to consider the increasingly complex nature of our CPD endeavours by presenting various self-emergent, “edge of chaos”, and collaborative examples of how the diverse change agents responded to the planned and unplanned professional learning experiences of the first phase of the project.  As will be discussed, the early work of the DPEG took place within a more localised University and community context, but soon extended into the wider national arena.
Complex Professional Learning and the DPEG and Basic Moves Change Agents

The DPEG Group


From a professional learning perspective, the development, and growth, of the DPEG itself was central to its curriculum, pedagogy and professional learning endeavours.   In this short vignette, we consider some of the complex early experiences which contributed to the creation of the group.   


In 2001, initial funding enabled the creation of a small staffing-base whose first task was to focus on the construction, delivery, and evaluation of Basic Moves and introduce the programme to the students at the University.  Community-based Basic Moves clubs were introduced to facilitate “in-house” collaborative opportunities between University staff, local specialist staff and students.  For reasons to be discussed below, few students engaged in these experiences, with the result that staff shared the initial development and evaluation of Basic Moves and engaged in a learning experience which could be characterised as situated in the sense that it emphasised the collaborative nature of learning within a specific learning community (Rovengo & Dolly, 2006; Wenger, 1998).  In addition, members of the emerging DPEG attended postgraduate motor development courses at the University and, as such, began to share a knowledge base which would inform future DPEG developments.  Subsequently, rather than an approach focused on each individual’s professional learning, DPEG staff were actively engaged in a self-organising and emergent learning community which began to develop a shared vision of early years physical education and socially construct new learning experiences for children based on their prior knowledge, their developing knowledge and their collaborative applied experiences (Rovengo & Dolly, 2006, p. 242).    


In practice, however, the collaborative nature of the emerging DPEG, on a number of occasions, provided for unsettling “edge of chaos” experiences particularly as group members were more used to working independently and often in an isolated and marginalised context.  Although most discussions and meetings were positive, some proved to be chaotic and messy as a variety of viewpoints and practices were presented.  In particular, because Basic Moves challenged the traditional linear and mechanistic pedagogical approach to physical education teaching, a series of awkward meetings ensued as issues were debated and critiqued.  Nevertheless, whilst it took the members of the group a period of time to adjust to the notions of collaborative working, significant progress was made during this early period, and a small learning community of professionals emerged with a desire to undertake future curriculum, pedagogy and professional learning work as of a long term change agenda.  


This approach to collaborative learning resembles the notion of collaboration as articulated by Wenger (1998).  Wenger defines a community of practice as a group of people who are mutually engaged in a joint enterprise and use a shared repertoire of skills, discourses and artefacts.  Within this community, the concept of “legitimate peripheral participation” describes the diverse positionings and dynamic practices by which individuals come to engage with their learning communities.  Essentially, newcomers to a particular learning community engage in shared practice and develop expertise by participating in “legitimate and acknowledged activities that contribute to but are not central to the practice” (Paechter, 2003, p. 71).  Paechter goes on to argue that this participation provides the individual with an understanding of the group’s shared practice, as well as the “embeddedness in the culture that surrounds it” (p. 70).  


Different forms of membership, categorised as full participation, peripheral participation, and marginal participation, exist within a community of practice (Wenger, 1998).  A full participant is on an insider trajectory within the group, maintaining their membership through participation in community practices.  Wenger notes, however, that it is untenable to always maintain full participation within a group and that “non-participation is an inevitable part of living in a landscape of practices” (p.165).  A peripheral participant has partial participation within a group; yet, their non-participation is also considered to be an opportunity for learning.  These individuals are considered to be on an insider learning trajectory that leads to full participation in the future, or they are in a peripheral trajectory that enables them to learn by contrasting the dominant practices of the group.  


We thus suggest that the open-ended and multi-faceted nature of the discussions within the DPEG learning community meant that participants were constantly negotiating full and partial participation (not marginal participation, as all members still continue to participate to this date).  Yet, we argue that the complex set up of these learning communities, albeit inadvertently during this stage, was crucial to providing for both full and, most importantly, partial states of participation.  That is, by allowing for “edge of chaos” learning experiences to take place as part of supporting the self-emergence of the group in a non-linear and open-ended manner, the learning communities fostered peripheral participation that, even as it meant initial discomfort, ultimately provided for meaningful and sustainable involvement.      
Undergraduate Students 


Initially, it proved difficult to actively engage undergraduate students in the work of the DPEG.   This was largely because the only students with the opportunity take part in Basic Moves developments were those enrolled on the B.Ed. (Hons) in Physical Education.  Although this programme was structured to enable students to teach physical education in both primary and secondary schools, the focus was very much on the secondary school years.  Consequently, although Basic Moves was included as a small part of the students’ courses, it did not fit easily with the multi-activity model and national certification awards which dominated the programme.  Therefore, for most students, Basic Moves was perceived to be a marginal and unnecessary part of their certification, with the result that few were interested in being part of the Basic Moves programme.  As such, during Phase 1 of the project, the work of the DPEG was mostly with teachers and physical activity professionals outside the University.  The marginal participation of undergraduate students in Basic Moves teacher development efforts, in contrast to these other more sustainable and enriching groups, highlights how learning communities emerge in diverse and often contradictory ways.  This type of marginal self-emergence (or lack thereof) illustrates how change occurs in different and unpredictable ways across different cohorts.   

Expansion of Basic Moves Professional Development Structures

Class Teachers, Specialist Teachers and Active Primary School Coordinators

From late 2002, when Basic Moves began to move beyond the University and the local community, the more complex issues of professional learning began to emerge.   During this first phase of the project, two distinct CPD approaches were employed to disseminate Basic Moves to a wider professional audience:  a traditional “top-down” national approach and a more collaborative local small-scale school-based approach (see next section).  Although the traditional “top-down” model has been strongly criticised throughout this paper and others (see Armour & Yelling, 2004; Wright et al., 2008), there were a number of compelling reasons to include this approach as part of the dissemination process in the early stages of the project.  In particular, given the traditionally marginalised status of early years physical education, it was decided that efforts should be made to raise the national profile of early years physical education in line with the recent coverage Basic Moves and young children’s movement had received in government documentation (HMIE, 2001; Scottish Executive, 2003).     


Subsequently, following the success of the first Basic Moves National Conference in 2003 and the pilot of introductory Basic Moves courses with Active Primary School coordinators
 from around Scotland, the professional development component of the DPEG’s work expanded on a more nation-wide scale with the introduction of The Basic Moves Training Programme in March 2004.  This programme consisted of two-day courses (Level 1 & Level 2) which aimed to move beyond the “tips for teachers” approach which had long dominated physical education professional development.  In particular, the Level 1 course, with its accompanying manual (Jess, 2004), explicitly set out to challenge teachers’ perceptions of early years physical education before offering pedagogical advice about the delivery of Basic Moves.   

Although these University-based courses attracted in excess of 200 practitioners in a short period of time and received overwhelmingly positive evaluations from most delegates (Dewar, 2007), it soon became apparent that too much reliance was being placed on a “top-down” CPD model.  The traditional linear delivery meant that delegates were expected to return to their own community and school contexts without on-going support.   As a result, it was unclear exactly what was happening regarding practice in schools and communities, although it was reported that numerous delegates discontinued teaching Basic Moves as they felt isolated being the only teacher in their school using the programme.  In addition, it also became clear that positioning teachers and other deliverers as “empty vessels” (Morrison, 2008) whose practices could be enhanced by the linear transmission of knowledge in one-off courses was not only an insufficient means of delivering professional development but also problematic for some experienced physical activity professionals, particularly primary physical education specialists.  Whereas a number of specialists enthusiastically endorsed Basic Moves, others were less convinced with the programme and a small number were overtly dissatisfied as expressed in both verbal and written feedback.  On two occasions, specialists became so enraged with the training approach that formal meetings seemed to indicate that the projects was at the brink of chaos had to be held to “clear the air”.  Critically, although many of the issues raised by the specialists were similar to those discussed in the early DPEG development meetings, the one-off, top-down course rarely created the context for these issues to be discussed and “ironed out”.  The linear model of delivering professional development offered in the national programme meant that participants felt marginalised, rather than taking part in full or partial ways as had happened with the early DPEG participants.  The controversy surrounding the national training programme and the dissatisfaction expressed by some participants highlights the ways in which a curricular and pedagogical strategy is insufficient without a collaborative and supportive network in support.     


Therefore, although the national training programme successfully continued to raise the profile of early years physical education throughout Scotland (Scottish Executive, 2004), the problems inherent in using a traditional “top-down” approach to sustain the Basic Moves programme soon emerged and indicated the need for professional learning experiences that were more situated, collaborative and, critically, differentiated to meet the needs of the different groups of professionals.  To summarise, moving to a national level involved scaling down notions of complexity and collaboration, to the detriment of those involved in the delivery.  The national incarnation of Basic Moves professional development did indeed bring the network to the “edge of chaos”; from this unpredicted (and indeed uncomfortable) position, we had to innovate in order to achieve a higher level of support for our learning communities.

Schools, Communities & Local Authorities


Also in 2002, in parallel with the emerging national training programme, a small-scale Basic Moves pilot programme was introduced in three “clustered” East Lothian primary schools.  Unlike the random dissemination of the national training programme, this approach, from the start, was a more strategic, collaborative, situated 

and, ultimately, differentiated programme.  The goal of the East Lothian pilot programme was to create a context in which Basic Moves could be developed and supported in a manner that was relevant to individuals and groups of individuals in local school contexts.  Discussions with senior local authority managers, head teachers and specialist teachers appeared to create a supportive “nested” starting point for the project with various stakeholders.  However, numerous “edge of chaos” experiences arose in the first few months of the project as one head teacher refused to be a part of the project and at least one of the specialist teachers was not enthused by Basic Moves.  However, through the presence of a core DPEG staff member working in this cluster of primary schools, on-site Basic Moves training courses, support seminars and collaborative learning opportunities for staff in the three schools were made available.  Therefore, whilst many issues were raised by staff in ways that resonated with the criticisms raised by participants in the national training programme, the support mechanisms which were quickly installed helped to resolve many of these issues and consequently contributed to more meaningful forms of participation.


Building on the limitations of the University-based national programme and the increasingly positive experiences from the East Lothian pilot, the Basic Moves tutor programme was introduced in August 2005 with the specific intention of creating a network of tutors who could deliver and support Basic Moves within their own local authorities.  This tutor programme moved Basic Moves in a more collaborative direction with leadership and ownership of developments distributed across the range of tutors in their own local authorities.  As a consequence, the DPEG became increasingly engaged with multiple and overlapping “nested” communities which included teachers, school support staff, head teachers, physical education specialists, local authority managers, directors of education, active schools managers and parents.  


Subsequently, following the rapid and somewhat chaotic expansion of Basic Moves, a number of localised “Basic Moves Learning Communities” emerged across Scotland and England.  In some authorities, detailed discussions took place with managers and led to the identification of tutors to deliver Basic Moves courses and offer on-going support thereafter.  Over time, these local authority projects emerged and evolved in different ways which fitted in with local aspirations and needs, with the result that robust development and support mechanisms were effectively put in place (Jess, Atencion, Koca Aritan, Doconinck & Murray, 2007).  Other local authorities, even some with tutors in place, have Basic Moves for a host of different reasons which include specialist teacher perceptions, finance and conflicting interest.  Nevertheless, the emergence of the tutor programme over the years symbolises the ways in which collaborative structures support the development of more sustainable learning communities.  Furthermore, moving away from a traditional “top down” approach and de-centralising the professional development system through the implementation of a tutor network also symbolises a more distributive approach to power and control.  As noted by Burnes (2004), this non-hierarchical approach promotes conditions of self-organisation and adaptation.  


To conclude, throughout the first phase of the DPEG CPD Project, we have increasingly shifted towards an approach which incorporates collaborative learning and complexity driven principles, rather than traditional “top down” and “empty vessel” approaches to professional development.  This latter approach proved to be alienating, ultimately placing members of CPD communities in marginal learning trajectories.  In comparison, a more collaborative and complex approach provided a more viable means of sustaining learning communities, and thus contributed to changing the state of physical education in both local and broader contexts.  
Discussion 

Consistent with traditional curriculum and pedagogy approaches, a more behaviourist CPD model considers teachers to be “empty vessels” who need to be “filled” by the linear transmission of fixed knowledge by attending intermittent workshops and seminars (Morrison, 2008).   This hierarchical model is closely linked to the “cascade” approach which envisages individual members of staff attending off site, usually short, CPD courses and then returning to their institution to extend the “top-down” process by passing on the new knowledge to colleagues.  The complexity-oriented learning communities approach, on the other hand, incorporates more constructivist/situated learning approaches (Light, 2008) and proposes that professional learning is most effective and long term when a group (e.g. a school staff) interact to learn within the context of a joint enterprise and draw upon a shared repertoire of skills, discourses, and resources (Lave & Wenger, 1991; Wenger, 1998).  
We propose that effective learning communities move away from traditional “top-down” hierarchical systems and set out to create the conditions that encourage members to co-construct and co-reproduce sets of emergent and changing activities, practices, and principles.  Members of learning communities are subsequently encouraged to consider themselves as change agents and not simply recipients of knowledge from those who seemingly “know better”.  Fullan (2001) argues that the process of educational change, if it is to succeed, needs to include all educational stakeholders in a collaborative process.  Keay (2006) similarly suggests that providers of CPD for teachers must recognise the importance of collaborative learning in their provision and actively incorporate opportunities for the sharing of knowledge, beliefs, and practices to take place.  Indeed, Ellsworth (2000) tells us that for change to be successful the individual going through the change needs to “buy in” (p.65) to the innovation and then come to use innovative practices and knowledges in ways that improve their personal and professional lives, as well as their peers and students.  Over time, then, we have come to develop CPD learning communities which seek to create physical educators and other deliverers who view themselves as change agents.  Crucially, this has involved creating conditions which foster and value interpersonal relations, shared knowledges, mutual engagement, and “deeper” levels of learning (Wenger, 1998). 

However, while acknowledging collaborative learning as an essential feature of effective and sustainable learning communities, we are also conscious that the educational change process is non-linear and complicated and thus there is often the need to generate conditions which approximate the “edge of chaos” (Rayner, 2008).  Crucially, we argue that learning communities, or communities of practice, develop in line with many of the complexity principles highlighted in this paper (e.g. self-organisation, emergence, edge of chaos, active engagement and nesting/connectivity) (Table 2).  In particular, nesting/connectivity emerges as a fundamental feature of effective learning communities as it highlights the importance of communication within and between the different levels of the community.  As such, connectivity encapsulates the “interlinked” and “co-dependent” nature of a learning community (Davis & Sumara, 2001) and its reliance on close collaboration between different group members.  Structurally, complex learning communities are more consistent with a model that encourages decentralised power relationships and facilitates the opportunity for the group members to reflect upon and even challenge prevailing knowledges and practices.  This approach finds sympathy with notions of partial participation (Wenger, 1998) in which peripheral members of learning communities provide diverse and sometimes conflicting viewpoints as part of contributing to the evolution, and ultimately success we would argue, of the group.  


Thus, in moving away from the reproduction of standardised and static knowledges and practices, we suggest that those who seek to create collaborative conditions must also recognise that they will need to engage with, and possibly plan for, numerous “edge of chaos” experiences as the change process unfolds.  Indeed, as noted by Morrison (2008), placing educators at the “edge of chaos” serves to bring about “behaviours, ideas, and practices” that can be characterised as “creative, open-ended, imaginative, diverse, and rich” (p.22).  Arguably, this “edge of chaos” approach strongly resonates with collaborative learning principles, as it not only encourages innovation, but also leads to greater “connectivity, networking and information sharing” (Morrison, p.22) amongst teaching professionals.
	Nested/Connective CPD Context
	Hierarchical CPD Context

	· Developmental (bottom-up)

· Interconnected

· Collaborative

· Negotiation

· Networks

· Shared vision
	· Top-down

· Unrelated

· Solitary

· Prescription

· Bureaucracy

· Absolutist vision


Table 2: Complex and traditional models of CPD 
Conclusions


While the need for change in physical education practice has been articulated, it has been argued that an educational change process is complicated and difficult (Fullan, 2001).  Recent developments in Scottish education, however, have provided significant funding and political support aimed towards providing quality professional development opportunities for all physical education teachers at various stages in their careers.  Indeed, following the success of the first phase of the DPEG CPD funding, the phase 2 funding being provided directly from the government for physical education is unprecedented in Scotland in relation to any previous CPD initiative (Jess & Campbell, 2007).  With the professional development of physical educators receiving considerably more political attention, our focus has been to create conditions whereby teaching professionals take on the principles of collaboration, flexibility, imagination, and creativity (Radford, 2006; Rovegno & Dolly, 2006).  Crucially, our intention is for these professionals to “see themselves and be seen as experts in” the dynamic process of changing current physical education practice (Fullan, 1993, p.4).  Aspirationally, this means that physical educators will come to view their own classrooms, schools and communities as transformative learning communities which “could emerge, grow, and sustain themselves as a result of the interactions of constituents” (Horn, 2008, p.131).  This agenda resonates with the Scottish Executive’s (2002, 2004) call for a more distributed and collaborative learning approach to be undertaken at the local authority level.  We would suggest that implementing a complex and collaborative change agenda at a local level requires physical educators to destabilise existing practices, knowledges, and structures, which tend to be “imbued with order and fixed certainty” (Rayner, 2008, p.42).  Arguably, this transformative agenda is necessary in the 21st century, where knowledges around physical activity, health, and the body can be described as complex, changing, and diverse (Wright, 2004, p. 3).  In this context, we take up Armour’s (2006) suggestion that the delivery of physical education “is an infinitely complex, fluid and dynamic process” (p.203), one which requires enabling physical educators to negotiate the values of uncertainty, multiplicity, and contradiction (Fernandez-Balboa, 1997).  Garrett and Wrench (2007), drawing widely on the existing literature concerning physical education, argue that the outcomes of physical education experiences are inherently complex and multifaceted.  If this is the case, then narrow forms of CPD that adopt a technocratic rationale to achieve predetermined aims for professionals irregardless of context do little to support good practice.  This perspective suggests to us that physical education requires a more complex approach to CPD, one which fundamentally embraces the principles of “edge of chaos”, distributed control, connectivity/nestedness, unpredictability, and self-organisation (Morrison, 2008).  
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� “Active Primary School coordinators” are part of the Active Schools Programme managed by sportscotland, the national agency for sport. The main remit of the Active Primary School Co-ordinator is to develop ways to get children participating in regular physical activity. This includes activities like walking to school, play, dance, sports and games. These positions are full-time, with each co-ordinator responsible for a ‘cluster’ of primary schools and associated pre-five establishments. (sportscotland, 2005) 








