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SECTION 1
Introduction, definitions of terms and report structure
Background

In 2004, Becta produced - as part of its ‘What the Research Says’ series - a document which presented a summary review of the literature published between 1998-2003 about the use of ICT to support the continuing professional development (CPD) of teachers (Becta, 2004a). The report, which followed shortly after the completion of the national programme of ICT training popularly referred to as ‘NOF’ training (after the funding agency, the New Opportunities Fund), also examined the effectiveness of CPD for using ICT in the classroom. 

Evidence from 16 research reports was categorised under three key areas of benefit: general benefits, benefits for pre-service teachers and benefits for serving practitioners. The report also considered various factors which both facilitated and limited professional development with respect to the use of ICT. In terms of the technologies examined, a key focus was on those which facilitated discussion and the building of collaborative professional networks thorough various forms of computer-mediated-communication, providing examples of effective use of these various technologies in CPD contexts. The purpose of the present report is to summarise recent (2004 onwards) research into the use of ICT for supporting the professional development of teachers. In particular, the report examines the various ways in which new and emerging technologies have extended the opportunities for communications between course participants and mentors, remote access to classrooms to observe or share classroom practice through the use of small web cams, and the establishment of communities of practice through Web 2 technologies and learning platforms. The report will help inform strategic thinking about the role of technology against the changing nature of policy thinking about teachers’ professional development, the rise in work based training and the provision of ICT professional development at the local institutional level.

CPD in Context 

It is possible to draw a distinction between professional development designed to enhance teachers’ understanding and use of technology in their teaching, which might be thought of as CPD for ICT,  and the introduction of technology to facilitate professional development (regardless of subject area or focus), which could be characterised as ICT for CPD. The present report concerns the second of these only.

The report is set within the context of the TDAs professional development strategy for the children’s workforce in schools (2009-12), which sets out a vision to ‘embed a learning culture within, and across, all schools that maximises the potential of the school workforce’ (TDA, online). The implementation strategy of this initiative identifies three priority themes: 

· Embedding a learning culture

Promoting the rights and responsibilities of the school workforce to engage in effective professional development

· Increasing coherence and collaboration 

Increasing the potential of networks between schools and children and young people’s services to lead and manage high quality professional development 

· Improving quality and capacity 

Helping schools and individuals to make informed choices about professional development which is of high quality and relevant to the needs of the 21st century workforce 

The strategy also introduces the concept of the CPD Leader, the responsibilities of whom include creating ‘an environment where continuing professional development is valued and effective’ and to develop CPD policy and planning. In essence, the role of the CPD leader is to identify school-level strategies for achieving the above objectives. 

The TDA strategy sets out to provide schools and school personnel with a coherent framework for maximising the effectiveness of professional develop opportunities. To give some shape to the broad objectives, the TDA identifies a number of key factors associated with effective CPD, which include: 

· Taking account of previous knowledge and experience

· Coaching or mentoring from experienced colleagues 

· Using lesson observation as a basis for discussion and reflection

· Developing an ethos of collaboration and collective enquiry

· Modelling effective learning and teaching strategies

These factors strongly echo those which feature in the research considered in this report, which seeks to identify the role that technology can play in helping to meet both the broad and specific objectives of the strategy.

The Becta (2004a) report mainly confined its deliberations to research conducted in the UK, with some reference to work on the US. Commensurate with an increasingly interconnected global society, which has to a considerable extent been fostered by new technologies, the present report also draws on international research where this is deemed to be relevant to UK schools. In summary, the strategy has been to identify findings which are either located within the UK or which are likely to have resonance for UK educators and policymakers. 

The review strategy

The main focus of the literature search was formal academic literature (mainly research articles in peer-reviewed journals). In addition, proceedings of established conferences in the field of educational technology were explored. Finally a number of general reports were identified which provide contextual information on models of professional development and/or the use of technology to support learning were identified. 

Searches were conducted using a range of bibliographic databases and search engines, including ERIC, BEI, Scopus, Web of Science and Google Scholar. Search terms include various combinations of the following:

· (Continuing) professional development (CPD, TPD, PD), training, in-service, pre-service, teacher education, teacher development etc.

· ICT, (new) technology/ies, emerging technology/ies, and specific technologies/applications (e.g. Web 2.0 [blogs, wikis, podcast(ing), social networks], video/conferencing, VLE, MLE, ePortfolios, mobile devices etc.

· Virtual learning, virtual community/ies (of practice), online community/ies eLearning, online learning etc.

Specific journals which have as their focus the uses of educational technology were also searched using the same keywords. These included technology both UK and International (mainly US) titles including Technology, Pedagogy and Education (and its former incarnation, Journal of Information Technology for Teacher Education); British Journal of Educational Technology; Computers and Education; Journal of Educational Computing Research; Journal of Technology and Teacher Education as well as general educational titles such as British Educational Research Journal; Teaching and Teacher Education and so on. 

The resulting articles were classified according to a number of sub-areas of technology (for example the use of Web 2.0, VLEs/Learning Platforms and so on) and further categorised as ‘Relevant’, ‘Moderately relevant’, Marginally relevant’ and Non-relevant’. Reference ‘trails’ were followed from Relevant (and some Moderate) category materials. 

Definitions and terminology

Teacher professional development

The DfE (in its former guise as DCSF) defines continuing professional development as ‘any activity that increases teachers’ knowledge or understanding and their effectiveness in schools and can help raise children’s standards and improve teachers’ job satisfaction’. The TDA introduces the key concept of reflective activity ‘designed to improve an individual’s attributes, knowledge, understanding and skills [which] supports individual needs and improves professional practice.’ (TDA 2010, online). Jephcote and Menter, reviewing the outcomes of the ESRC funded teaching and learning research programme (TLRP) concluded that ‘It is important for teachers to be provided with opportunities to undertake reflective, collaborative, classroom-focussed inquiry in order to develop a well informed approach to their own learning journey or trajectory (cited in McNally and Menter, 2009:942). Professional development can thus be thought of as a process broadly in line with the concept of ‘reflective practice’ (Schön (1983; 1987) and which involves both personal and collective engagement with - and reflection on - the knowledge, theory and practice of teaching with a view to improving practice.
CPD

The ‘C’ (continuing) in CPD typically applies to established in-service teachers (which includes NQTs -newly qualified teachers), signalling further development of an existing skill. However professional development also includes the education of pre-service teachers (also referred to in this report as ‘trainee’ or ‘student’ teachers). While it might be argued that this is not ‘continuing’ development in the strictest sense, the term CPD will be retained in this report since it is a widely used and accepted term. 

While some of the research examined for this report involves both pre- and in-service practitioners in the same study, the majority concerns one or the other discrete group. Where a particular approach appears to be especially relevant to the professional development needs of pre-service teachers, this is noted. Where this is not explicitly argued, it is assumed that the benefits (or otherwise) of a given CPD model apply equally to pre-service and in-service teachers.     

SECTION 2

Review of the literature
Structure of the Review

The review of research literature on the uses of ICT for CPD is structured around key technologies which have been used for the delivery or support of CPD activity. These ranges from the relatively simple and familiar (for example an audio or video record of a teaching and learning activity) to new and emerging technologies such as Web 2.0 applications (e.g. blogs, wikis). 

The review is organised around technologies which have been found to be most commonly associated with – and for which there is evidence of – the facilitation of CPD for teachers. These are:

· The use of the internet for the provision of digital resources

· Video/digital video 

· Videoconferencing 

· Virtual learning environments/Learning Platforms (VLEs/LPs)

· Online/networked communities

· Web 2.0

It is recognised that these are not necessarily mutually exclusive categories, and note is made where there are obvious overlaps.

Online resources

Overview: The term ‘online resource’ is used here to refer to the use of technology to inform teachers about developments in curriculum policy, new teaching initiatives, educational research outcomes and so on. It also encompasses the considerable range of resources, in various digital formats which represent pedagogical advice, guidance or exemplar materials. 

Key benefits: The professional development inherent in such resources is mainly through individual information seeking. Although there are numerous sites which provide access to digital resources for teachers, relatively little research was located on the use of such materials in a CPD context. That which was found suggests that teachers locate these resources either through ‘open’ internet searches or through exploring known or recommended sites. Beginner teachers in particular use such sites for downloadable teaching materials and lesson-plan protocols. The effectiveness of such materials in a CPD context is a function of the quality and design of the original resources, their ease of access and usability and the teaching and learning purposes to which teachers put them.

The ability to find out about almost anything, anywhere and at any time, represents a fundamental change in the way that we locate information, and it is not implausible, therefore, to suggest that this has affected the way that teachers gain understanding about, and advice on teaching and learning issues. There are numerous online outlets which provide access to a broad variety of such resources. These include government departments, agencies or sponsored organisations (e.g. DCSF; TDA; QCDA; Becta; NCSL; Teachernet; Teachers TV), professional/subject organisations (e.g. National Literacy Trust; NAACE; Mathematical Association), independent educational research organisations (e.g. NFER; Futurelab), the educational press (e.g. TES Connect; Education Guardian) and so on.

The role of technology here is thus mainly for the dissemination of materials in various forms and designed for various purposes. Perhaps because of what may seem to be (in relative term) a ‘low-status’ form of CPD, it has not received the kind of attention from the research community that has been paid to other technology-mediated models. It is, nevertheless, worthy of attention. Moore and Wise (2004), writing in a US context, certainly suggest that online resource sites play an important role in meeting a variety of beginning teachers’ needs. Taking this further, Moore and Chae (2007) explored the use online resources in the context of initial teacher education, finding that the internet was used regularly to search for and locate a range of useful resources related to what they refer to as ‘professional tasks’ and teaching practice, including lesson plans, schemes of work and classroom management strategies. Interestingly, however, very few of these pre-service teachers sought out or joined online professional communities, preferring instead to rely on local and personal contacts. 

While it is difficult to draw firm conclusions from just two studies of pre-service education in a non-UK context, this does at least beg a question about how effectively teachers make use of these vast and various educational resources, much of which is professionally (and expensively) produced with specific curricular purposes in mind. 

Two UK initiatives which have provided teachers with a rich repository of digital material - Teachers TV (TTV) and Curriculum Online – have been the subject of evaluation. TTV represents a repository of hundreds of hours of carefully constructed digital video focusing on every aspect of teaching practice, along with a considerable array of downloadable teaching resources associated with many of the programmes. The resources available on the site are purpose-designed to meet the professional development needs of teachers at all stages of their career. In its third year of service, 1.5m programmes had been streamed or downloaded, representing one of the most widely known and widely used online sources of CPD material in the UK. For these reason TTV merits a particular focus as a potential model of an online CPD resource. 

A report for DCSF by McMahon (2006) shows TTV to be a highly valued source of support for teachers. The report does not evaluate specific CPD benefits per se, although this is to some extent implicit in the usage data. For example TTV is more likely to be viewed by primary than secondary teachers, and by younger teachers than more experienced, with NQTs the highest access group. Teaching assistants are also strongly represented in these ‘viewing’ figures. Moreover, in response to questions about the professional usefulness of TTV resources, survey respondents rated this at around 6:10 (10 being the highest rating). Approaching 40% felt that it had had a positive impact on their professional role. Viewing TTV was also said to influence some teachers’ desire to take up other forms of CPD – either by seeking out existing provision or through personal endeavour. However as McMahon concludes, while TTV is ‘an excellent tool…the CPD purpose can be direct or indirect and viewers may be initially more attracted by the suggestion that a programme can provide practical, relevant suggestions for use in class rather than by a CPD purpose’ (p5).

Curriculum Online was established in 2003 with the intention of providing teachers with online access to – and information about - a wide range of digital curriculum materials from accredited suppliers. These materials were purchased by schools using government funding of around £100m per annum, provided in the form of e-learning credits (eLCs) which could also be used for hardware such as interactive whiteboards. The project was managed by Becta from 2006 until 2008 when it closed following the withdrawal of ring-fenced funding.

In an evaluation of Curriculum Online, Kitchen et al. (2006) found a high level of recognition of the initiative among teachers, especially those with an ICT responsibility. Easy access to high-quality, accredited digital resources was associated with a steady increase in the use of ICT resources in lessons. However this, and the further observation that there was ‘increased recognition among subject leaders of the importance of ICT in delivering the curriculum’ (p16) should be seen in the context of a raft of ICT-related initiatives at both national and local level. The report also noted that the purchase of materials did not necessarily lead to regular or effective use.  A clue to this finding may be fund in an earlier qualitative evaluation of Curriculum online (Dixon et al., 2005) in which a number of teachers indicated that there was often insufficient time to learn about and trial new software. 

Conclusions may be drawn in the case of both Teachers TV and Curriculum Online which are instructive in the context of this section on online provision. Both provided a national service offering access to free or funded digital resources with the general aim of improving standards. Both had a positive but somewhat variable impact in terms of classroom practice. Crucially what these evaluation reports would seem to suggest is that the CPD potential of much online material is a function of resource relevance and quality (to which we might add ease of access), the use to which that resource is put by the teacher and the context in which teachers operate, where constraints of time is a key factor. In other words, the CPD benefits appear mainly to be at the level of the individual finding some personal usefulness or relevance in the materials, rather than something built into departmental or whole-school strategy. 

The issue, therefore, would seem to be about the effectiveness of professional development frameworks both within and beyond schools in fully exploring the use of such resources for enhancing learning and teaching. What may be instructive in this context is research which has, over a number of years, considered factors associated with ICT integration, among which effective CPD provision features regularly as critical for teachers (see for example Daly et al. 2009; Scrimshaw, 2004; Mumtaz, 2000; Lawson and Comber 1999).  

Video/Digital video

Overview: The main use of video in a CPD context is the capture of classroom events for subsequent analysis. The use of ‘video-papers’ is an emerging approach which has the potential to enhance the above effects through their capacity to incorporate annotations and reviewers’ comments, allowing for asynchronous responses. 

Key benefits: The key benefits of video are that in capturing authentic classroom activity, the subsequent reflection by practitioners on their own and others’ practice is facilitated. The capacity to play and replay key events promotes sharing of good practice and the development of reflection in and on practice. There is some evidence to suggest that observing one’s own practice or that of a colleague is more effective than using ‘off the shelf’ resources such as provided by Teachers’ TV. These benefits are enhanced where discussion about the observed classroom events are part of peer-discussion (virtual or face-to-face), especially where this is scaffolded/moderated by a more experienced practitioner. 

Background 

A key aspect of teacher professional development is the promotion of reflection about one’s own practice, with a view to improving that practice to the ultimate benefit of the learner. As will become evident in this report, a range of technologies are associated with this process. The first discussed here is the use of video technology to capture episodes of classroom practice. This allows teachers to reflect on aspects of their (or others’) teaching and the students’ learning which may be missed during the busy-ness of classroom life. Such recordings might be examined and discussed in a within-school setting (e.g. by simply viewing them on a TV monitor, or beyond the classroom via online sharing of digital video coupled with the use of discussion forums (and thus involving both dissemination and communication capabilities of the technology). 

Although a relatively simple and well-established tool (indeed many teachers may not immediately think of this as ‘ICT’), video - and more recently digital-video - features frequently in the literature on the use of technology for supporting CPD, as does to some degree professionally produced broadcast/online video such as Teachers TV, as considered earlier. The most commonly found use of video is to capture authentic classroom events as prompts to reflection on the teaching and learning process. For example in the US, Sherin and colleagues have conducted a series of intervention studies with teachers (Sherin, 2004; Sherin and Hans, 2004; Sherin and Van Es, 2005; Van Es and Sherin, 2006; Sherin and Van Es, 2009) which they call ‘video clubs’. Typically teachers view a short video segment depicting a particular classroom event and, responding to a set of ‘prompts’ (‘What do you notice?’; ‘What stands out to you here?’ and so on), followed by discussion and elaboration upon on aspects of teaching and learning they are viewing. The aim of these activities is to promote in teachers the ‘ability to notice’ key events and processes. 

The studies found that through a process of both personal reflection and dialogue with other practitioners, teachers shift their focus from an initial concern on classroom events, to matters of pedagogy and children’s learning, moving from ‘simple restatements of students’ ideas to detailed analyses of student thinking’ (Sherin and Han, 2004:163) and finally, therefore, to a reconsideration of their own practice. 

A number of other studies confirm these general findings. For example an intervention study conducted by Borko et al. (2007) found that regular use of video in this way not only promoted reflection among the participating teachers, but also helped to develop a sense of trust and collegiality within the group which allowed for critical examination of one’s own and others’ practice (see also Sztajn et al., 2007). Examples from the UK (Hennessy and Deaney, 2009) with pre-service teachers, the Netherlands (Leijen et al., 2008) in the context of performing arts, from Italy (Santagata et al., 2007) working with pre-service maths teachers and from the US (Koc et al., 2009) involving both pre-service and in-service practitioners, also in mathematics, all report improved capacity of educators to critically evaluate observed practice and to translate that into reflection on their own pedagogic skills.

McGraw (2007) found that using classroom video segments to stimulate discussion amongst pre-service teachers enhanced pedagogical content knowledge (PCK), encouraged critical thinking about their own emerging practices and developed their ability to consider alternative courses of action.  These outcomes are echoed in a number of studies. For example Lin (2005), in examining the use of video with pre- service teachers concluded that they resulted in improved ‘construction of pedagogical representation and…ability to identify a problematic situation with multiple perspectives’ (p351).  Similar messages emerge from the work of Boling (2007) in a study of the use of video-based hypermedia with student teachers. Boling describes how the participants, viewing the actions of an experienced teacher, reflected not only on their own practice but also their personal educational experience, making ‘personal connections…to make meaning’ from the video, what she describes as ‘narrative ways of knowing’ (p197). 

Video-papers and Video-cases

Video-papers, which originated as a means of enabling collaboration between academic researchers and practitioners, are learning documents which contain both digital video and text. Olivero (2004) defines video-papers as having the ‘capacity to link video with text analysis and observations [which] enables the reader to interact with the content in a way which is very different than reading a traditional linear text’ (p193).

Video-papers may also incorporate other features such as graphics, hyperlinks, digital audio files and so on, the combination of which can then be published as multimedia web documents which are available for viewing and comment. Olivero et al. (2004, 183-4) describe them thus:  

Video footage is supplemented by the use of still images captured either from the video itself…scanned content …or other digital images of interest…The ability to link raw data and video with text analysis and observations enables the ‘reader’ to interact with the content in a way that is very different than reading a traditional linear text. The reader becomes a participant who can control how the text is read [and] can select pages to view, watch and analyze pieces of video data, pause and expand time [and] experiment with other interactive content. 

These additional features of a video-paper are reported to enhance critical reflection through a cycle of viewing, self-evaluation and editing, often resulting in a short clip which captures key episodes or processes (Hauge and Norenes, 2009; Cogan-Drew, 2009; Säljö, 2009) forcing a reconsideration of existing practices. This reflective process is enhanced by comments by other peers on the posted paper. 

Similar findings on the benefits of video-papers are reported by Krumsvik and Smith (2009). Drawing on data from the InterActive Education project, Lazarus and Olivero (2009), Beardsley, Cogan-Drew and Olivero (2007) and Olivero et al. (2004) argue that video-papers have the potential to bridge the divide between practice and research, allowing for constructive dialogue to take place between these two communities. 

These various studies bring together three elements of the potential of technology; the use of digital video to capture key classroom events, the ability to make digital artefacts available for viewing online and the facility for both (in these cases asynchronous) discussion about them between teachers in different locations (and from different backgrounds and levels of experience). Thus capturing examples of classroom life on video, and offering opportunities for self- and peer-reflection on those examples, has the potential to shift teachers’ thinking about their own practice. 

In seeking to explain these effects, Santagata et al (2007) argue that it is the facility for selecting particular instances for repeat viewings which enables a ‘depth of reflection and analysis not possible during live observations’ (p125), a process made much simpler with the advent of digital video. As LeFevre (2004) notes, video is able capture minute-by-minute classroom interactions reflecting what Borko et al. (2008:418) call the ‘the social fabric of a classroom’, which may be missed by the busy teacher. Cogan-Drew similarly argues that it is the very process of repeated reviewing and editing that provokes ‘a desire to revisit and reassess their decision-making and to question the outcome of these decisions on student learning. …[and] more closely on their own teaching performance’ (p303). As already noted, this combination of self- and peer-evaluation facilitates connection between theory and practice. Observing and evaluating one’s own practice alongside that of others forces teachers to confront their self-perceptions as teachers in addition to their beliefs about what constitutes effective pedagogy. Olivero et al (2004:192) refer to this process as ‘reflective transfer’, what Sherin (2007:22) calls ‘professional vision’ and Hennessy and Deaney (2009) refer to as ‘shared, grounded account(s)’, whereby teachers ‘base their contributions on specific events portrayed in the case’ (Nemirovsky and Galvis, 2004:67).  

While video and video-papers may constitute a ‘shared space for looking beyond the individual classroom door and discussing practices across classrooms’ (Hauge and Norenes:292) they are of themselves of limited value without the interaction between experienced and less experienced teachers which promotes productive reflection (see Brandt, 2008), and the various roles that are taken within this dialogic process. Crucial to the success of this model, therefore, is that moderation and critique are both firmly set within a sound theoretical and pedagogical framework, a process, as Marsh et al. (2010:742) succinctly put it, of ‘professional learning within the contexts of developing reflective practice, collaborative learning and pedagogic language’. 

The nature of the stimulus material is also of some importance in this process. For example, the studies discussed above point to a variety of means of providing source material, from capturing of practice within the school in which it was viewed, to using examples from another teacher or another school. There is some evidence to suggest that the former arrangement is more effective in promoting reflective practice. For example Hall and Wright (2007), in a review of literature for the national council for the effective teaching of mathematics (NCETM), suggest that materials produced ‘in-house’ tend to have greater authenticity, and by association greater pedagogical value, than  what they refer to as ‘standardised video recordings for general consumption’ (p11).  The point here is not than the more professionally developed resources are intrinsically of less value, indeed their high production values can be seen as a benefit for many professional development activities, but that materials designed to promote critical reflection may be more potent when these are embedded in the specific context in which the teacher operates.

Videoconferencing
Overview: Videoconferencing has the capacity to provide a 'window' into other worlds and has proved especially valuable for developing the skills of trainee teachers where it can help to ‘bridge the gap’ between campus and school, in particular where it facilitates live observation of lessons in progress led by experienced practitioners. 

Key benefits: A key benefit of this approach is the ‘situated learning’ element of the experience, where the observer can never know what is coming next, and cannot ‘stop the action’. This provides an element of immediacy and authenticity which is missing from events captured on video. Web-based videoconferencing can also facilitate peer-peer interaction for trainee teachers on school placements, enabling them to discuss experiences as they occur, rather than wait until they next meet on campus. For in-service teachers, videoconferencing has been used to provide live access to subject/curriculum experts at a distance.  

Background 

The most obvious difference between video and videoconferencing is that while video can capture lesson events for subsequent discussion, videoconferencing can provide real time, as-it-happens access to a range of teaching and learning environments, unrestricted by geography. 

Videoconferencing has proved especially valuable for developing the skills of trainee teachers, where videoconferencing can bridge campus and school.  During their time in university, student teachers have restricted opportunities to experience classroom teaching and learning. Conversely, when on teaching placement - a critical period when novice teachers make the transition between theory and practice - they are away from the immediate support of either their fellow trainees or their tutors. It is here where videoconferencing can be utilised as a means of ‘bridging the gap’ between campus-based learning and school-based practice, either by providing access to classroom life ‘as it happens’ during university-based elements of the programme, or by linking trainee teachers when placed in different school locations. Some studies also report on the use of videoconferencing to link teachers to remotely located subject experts. 
Live observation of classroom practice

Typically trainees located on campus are able to observe, live, an experienced practitioner taking a regular class, sometimes with opportunities to talk to the teacher and/or students at the end of the lesson. The trainee teachers may be observing a range of lesson processes, or focusing on some specific pedagogical feature. A key feature of this model of learning is the ‘situated learning’ element of the experience, where, unlike video, the viewer can never know what is coming next, and cannot ‘stop the action’. There is an element of authenticity therefore which is missing from events captured on video camera, however ‘candid’.  

A number of projects of this kind have been reported. For example Haldane (2005), describes a project which focused on building trainee teachers’ effectiveness in using interactive whiteboards (IWB), an area where they lacked confidence during school placements. A study by Coyle (2004) reports on an initiative for pre-service teachers of modern languages and immersion/bilingual education (subjects taught through the medium of another language) where the desired range of school-based experiences was not available in local schools. The use of a ‘interactive video technologies’ (which share key features of videoconferencing) was explored by Marsh et al. (2010) as a means to enable trainees science teachers to observe expert practitioners in real time. In each study, live observation enabled the student teachers to immediately reflect on key features of the lesson.

There are also sometimes opportunities to talk to the teacher and/or students at the end of the lesson, and this may include the observed teacher’s self-evaluation of its effectiveness. This approach can also help to compensate for limited opportunities to practice these key elements of their craft during school placements. Moreover, some studies have involved trainees viewing alternative teaching environments or subjects to those which may be encountered first-hand, providing a breadth of experience which is often unavailable to student teachers, in particular those on one year (e.g. PGCE) programmes (Marsh et al., 2010). 

As with the examples of the use of video, some of the deepest learning was achieved with this approach through post-observation discussion in peer groups, and reflection (for example through capturing the observed lesson on video and replaying key incidents) and where this discussion is scaffolded (for example by the university tutor). This shifts the mode of learning from one a relatively passive/receptive mode, to the sharing of practice, in which deeper considerations are explored through reflective dialogue.

Interaction with remotely located peers

As noted above, one of the characteristics of university-based teacher preparation programmes is that while on campus, students lack direct access to ‘real’ classrooms, a situation which videoconferencing can help to address. The corollary of this is that during teaching experience placements, trainees often lack direct access to one another. 

For example in an intervention project designed by Hadjipavlou (unpublished
), student teachers on school placements contacted one another using webcams connected via freely available voice-over-internet-protocol (VOIP) software. The weekly discussions allowed the participants to exchange and discuss still-fresh experiences, helping to maintain the reflective community of new practitioners already developed on-campus. In a US study (Nolan and Exner, 2009) videoconferencing was used to bridge the campus-school ‘divide’ between student teacher and course tutor, referred to in the study as ‘virtual mentoring’ (p614). Here students were able to discuss emerging issues both with one another and with their tutor. Although experiencing some technical difficulties, the authors conclude that such a model has considerable potential to create a smoother transition between the university and school-experience elements of a teacher training programme.

Live access to remotely located experts

While the above approaches are those most commonly found as a feature of teacher training programmes, the main use of videoconferencing in schools is to facilitate pupil engagement with remotely located subject experts. The JVCS (JANET] videoconferencing service lists over 80 venues which provide students with the opportunity to interact with experts in history, science, mathematics and so on, along with the ability to view relevant historical or cultural artefacts and environments. A range or organisations – museums, galleries, archives and distance learning providers - offer educational sessions which provide effective curriculum enrichment  (Comber and Lawson, 2004; Lawson and Comber, 2005; Lawson et al., 2010, Lawson and Comber 20101). 

Wearmouth et al. (2004) report a similar approach as part of a distance-learning professional development module for special educational needs co-ordinators (SENCOs). Here conferencing was employed to provide live access to a leading researcher in the field of special and inclusive education. Key benefits of the programme included a reduction in professional isolation, collaborative problem-solving and supporting professional development through reflective study.

Virtual Learning environments and Online Learning Communities

Overview: VLEs (increasingly referred to in schools as Learning Platforms) and Online communities are considered together here because of their many shared features, not just technologically but also in terms of the kind of CPD that they support.  This is not to suggest that they are synonymous, however. A VLE/Learning Platform (LP) is a purpose-designed platform which ‘brings together in an integrated environment, a range of resources that enable learners…to interact online [including] content delivery and tracking’ (Becta, 2004a). Their primary use in a professional development context is the provision of online courses. The main features of a VLE/LP relevant to teachers as learners are various online tools which facilitate communication and collaboration and the facility for store, retrieve and repurpose digital content. VLEs/LPs are commonly used to support specific CPD programmes or initiatives. 

Online or networked learning communities consist of groups of teachers with a common interest, learning from and with one another via a web-based communication medium which may or may not incorporate versions of the kind of features found in a VLE/LP. However while online communities may share many of the features (and CPD benefits) of a VLE/LP (which may themselves support a learning community), they are generally not event-limited and are generally characterised by a more open-access approach to membership. 

Key benefits: There are a number of pragmatic benefits to learning online - whether this be via a VLE/LP or in a more open web-based community - not least their ‘anywhere, anytime’ nature, meaning that teachers do not need to be released from teaching or to travel to training locations, and the time and place of learning is restricted only by personal schedules, technology and connectivity. For online provision of CPD courses, there is some evidence to suggest that VLEs/LPs have been found to be of equivalent value to traditional delivery, especially when used as part of a ‘blended’ model.  

Among the benefits of networking with other professionals are a sense of collegiality and mutual endeavour and the sharing of experience in the context of a learning structure framed by peers and/or experts. Commonly reported elements of a successful community include a common and pedagogically purposeful objective, time for teachers to engage in online dialogue, time to build the community, a culture of reflective practice among participants, ease of functionality and navigation and the requisite ICT skills to do so. 

The social, affective and cognitive benefits of collaborative learning in traditional CPD apply to the process of forming and maintaining online professional communities of practice. In this respect there is evidence to suggest that, as in any other community, social engagement plays an important role in maintaining the cohesion of the virtual group, which may be achieved through the inclusion of group-formation activities or through combining virtual meetings with face-to-face meetings as part of a blended learning model. 

Background 

Professional development is an important component in the building of a ‘learning community’, the core characteristics of which, according to Bolam et al. (2005:145) include, ‘collaboration focussed on learning; individual and collective professional learning; reflective professional enquiry; […] networks and partnership [and] mutual trust, respect and support’ (cited in Webb et al., 2009:406). Palloff and Pratt (2005) propose that the pedagogical benefits of such networks include the development of critical thinking and critical reflection on practice and the co-construction of knowledge and meaning. Chapman et al. (2005), reporting on the NCSLs ‘Talking Heads’ initiative, show a clear connection between online communities and deeper professional learning whereby participants are able to ‘apply, analyse, synthesise and evaluate information’ (p220)  through peer-interaction. Siemens (2002) suggests that the development of such networks can be conceptualized as a four stage continuum; initial communication (talking), collaboration (sharing ideas/resources), cooperation (supporting one another in the pursuit of individual goals) and finally community (actively working together towards a common purpose). As teachers move along this continuum, the focus and language of the participating group becomes increasingly focussed and specialised. 

Especially relevant to this discussion is teachers’ participation in ‘learning networks’, characterised by an emphasis on peer collaboration and supported by technology – often referred to ‘virtual learning communities’. The issue here then is not only the extent to which the introduction of ICT can replicate – or even improve upon – traditional ‘face to face’ in-service training sessions, but whether it can facilitate the building of learning communities among professionals in diverse locations.

VLEs/LPs
A key use of VLEs/LPs is for the provision of learning programmes, either as ‘stand alone’ courses or as part of a blended model of delivery. In terms of professional development, the NOF training programme for teachers (1999-2003) made wide use of both approaches, while a number of current initiatives have a VLE/LP as a central component in course delivery.   

Professional communities are also supported through online learning environments using commercial platforms such as Blackboard, WebCT or open-source products such as Moodle. Although VLEs/LPs have the capacity to sustain communities of practice through discussion and collaboration at a distance, to some extent VLEs/LPs might be regarded as ‘closed’ environments in that access/membership is normally by invitation, or by being a participant on a formally constituted course or event. Although password-protected access does apply to some more ‘open’ online communities, a key difference perhaps is that a VLE/LP community is less likely to be ‘stumbled upon’ (for example in an internet search) and thus the opportunity to seek membership less likely.

In 2004, when the Becta What the research says review of the virtual learning environments was published (Becta, 2004b), most of the research at that time concerned their use for improving learning outcomes for pupils. Although some benefits for teacher development were identified, these mainly concerned pre-service teachers, almost certainly because VLEs/LPs were more fully established in Universities, where the majority of teacher training takes place. 

Despite the growth of VLE/LP use in schools in recent years, and therefore increasing familiarity with their learning potential, their use for the provision of CPD for in-service teachers appears to be relatively underdeveloped, certainly in a UK context, while studies of such initiatives that do exist are rare. As Daly et al. (2009) note, ‘systematic research into the effectiveness of online learning communities for teacher CPD … is as yet very undeveloped’ (p34). The report further notes a dearth of international literature in this area. Citing Fisher et al., 2006, the report notes that ‘There is very little fundamental research that investigates how teachers might learn with digital technologies. Rather, there seems to be a pervasive assumption that teachers will learn with digital technologies. (p2, original emphasis retained). Noting Carr and Chambers (2006) view that many schools lack a ‘reflective culture, and a lack of time to devote to developing one’, the report calls for further research in this area. 

Clearly access to shared areas within (and from outside) a school does afford considerable potential for developing teaching and learning resources. The extent to which this can be clearly defined as ‘professional development’, however, is difficult to judge, since much of it will depend, as with online resources, on the quality of the original materials and the use to which they are put. There is little evidence that within an individual school online discussion forums are likely yet to replace the staff room as a source of professional or social interaction. 

This relative lack of evidence concerning the effectiveness of VLEs/LPs to support CPD within school may suggest that a more productive area may be to examine externally provided programmes. Kirwin et at. (2009) report on delivery of a blended professional development module for primary teachers in Ireland. When compared to the traditional mode of delivery, similar or slightly better course outcomes and student satisfaction ratings were found for the blended model. The authors concluded that this approach was ‘highly appropriate’ for teacher professional development. 

Despite such successes, McCormick et al. (2008) suggest that (in a UK context) there is little to indicate large-scale teacher participation in online CPD of any variety, although there are some suggestion that many teachers have a perception that much of what is currently available in online courses to be of poor quality. Moreover, unpublished market research carried out for the recently-established and ambitious Vital project
 indicates that there is ‘some resistance’ by teachers to online courses of any variety. The project organisers have suggested
 that while much of prior provision may have been fairly successful in providing relevant learning materials, they are much less effective in terms of offering appropriate pedagogical support within a clear learning framework. That this critique echoes some of the findings of evaluation of the NOF training initiative (Preston, 2004) may suggest that lessons still have to be learned – indeed the experience of many teachers in that programme may help to explain reticence about further engagement in online professional development.

There are a number of commercial organisations and higher education institutions which offer a variety of accredited programmes for in-service teachers (for example online Masters courses) and this model is likely to have increasing relevance for initial teacher training with the advent of the Masters in Teaching and Learning (MTL). However evaluation of commercially provided programmes tends to be non-independent, and so difficult to evaluate.  Research on the online delivery of university-designed courses is a well-established and to some extent specialist field, which is beyond the broader remit of this review. Suffice to say that many of the characteristics of effective ICT-mediated CPD discussed in the present report echo those which emerge from evaluations of this teaching and learning model, and thus may be useful indicators for the design of programmes for the professional development of teachers (see Dede, 2006).

The use of VLEs/LPs in teacher training programmes has, however, continued to be a common feature of research in this area (e.g. Cowan, 2007; Hramiak 2007; Clarke and Abbot, 2008). In addition to the explanation for this already suggested (that universities have a longer tradition of using VLEs/LPs), this may also relate to one of the key differences between professional development for pre- and in-service teachers noted in the discussion of videoconferencing, that is that the learning takes place in two distinct arenas - the university and the school. On campus, trainees are in a sense participants in a community of practice which grows up around being novice teachers together. During placement, this collectivism is replaced by relative isolation, from one another and from their tutors. It is in these contexts that VLEs/LPs (and other technologies) are used to promote ‘e-mentoring’ (Rickard, 2004), which includes both tutor/student and peer (student/student) support.

In Clarke and Abbott’s (2008) stud a VLE was found to play a critical role in facilitating critical reflection on practice through peer-discussion supported by tutor intervention. In particular the ability, while on placement and away from tutors and colleagues, for trainees to post comments about that day’s events was a key affordance of the VLE which allowed both ‘immediate and considered reflection…moderated by peers and tutors’.

Romano (2008) found similar effects with newly qualified teachers who took part in a series of asynchronous online discussions during their first year, providing for one another ‘operational, intellectual and affective support’ (p63). For busy first year teachers focused on lesson planning and delivery, the ability to be able to discuss these experiences ‘anytime, anywhere’ was also key to the success of the initiative. In each of these studies, the VLE thus provided the opportunity to continue (and perhaps deepen) the online community as participants began to 'share experiences and ideas from teaching practice, dispel worries, and to consider what might have been done differently in terms of teaching and learning’ (Clarke and Abbott, 2008:176). Carter’s (2005) Australian study involving pre-service teachers reported similarly optimistic outcomes, not only for the trainee teachers, but also for the school-based mentors who participated in the discussions between university tutor and trainee. Here the experience resulted in an emerging self-critical awareness among the mentors about their skills as pedagogical advisors. 

By contrast to these rather positive outcomes, Hramiak (2007) found - in a longitudinal UK study - that while a VLE helped to reduce the isolation that on-placement students experienced and served as a useful facility for downloading resources, it was little used as interactive or collaborative tool. This suggests that certain conditions need to be met for this model of CPD to become fully effective. Hramiak argues that these should include reaching a critical mass of participants, the inclusion of specific tasks which require collaboration for success, which can only be accomplished via the VLE and which have a clearly articulated and agreed learning purpose. In many respects, therefore, these reflect the conditions found to be required for effective ICT-mediated CPD more generally. 

Networked/Online learning communities

Hopkins (2003) suggests that ‘Good networks are in the knowledge-creating and teacher-learning business. They are motivated and bound together by the desire to improve our schools and the young people who travel through them’. This kind of ethos underpins the work of what began as the Oracle Education Foundation (now under the auspices of the Project Learning Institute), a UK-based blended-learning model designed to promote a ‘professional e-community of practice’ centred on collaborative, project-based learning. Following an action-research model, participants – who are also members (fellows) of MirandaNet - collaboratively develop a ‘21st Century learning project’ during online and face-to-face training and development meetings. Project implementation is supported by virtual mentoring and peer support using the ThinkQuest platform. The outcomes of various stages of the project, reported over a number of years (Cuthell, 2006, 2009), suggest considerable success in shifting participating teachers’ practice. They also report the emergence of effective professional learning communities, supported by a range of Web 2.0 technologies, and the development of a model of interactive professional development which they refer to as ‘Braided Learning’ (Preston and Cuthell, 2007). 

Another successful example of an online professional development community is the NCSL Talking Heads online network which was developed for serving and aspiring school principals. Chapman (2004) reports clear findings that this model served to develop and sustain a professional learning community. Positive outcomes included ‘naturalising’ the concept of a virtual community which reduced isolation, provided immediacy of access to peer-support, and promoted critical reflection on practice. Though designed mainly to provide a discussion space about school leadership issues, many of the key benefits of this model would seem to be applicable to the situation of teachers. It has to be accepted, nevertheless, that the relatively isolated nature of the headteacher’s role may suggest a greater need to communicate with others at a distance than, say, a geography teacher who has ready access to peer-support within a school department. 

Many such networks for supporting exchanges between those with a shared subject or specialism interest exist, some of which rely on relatively simple email-based technology such as list-serv type mailing lists – that is where email messages are distributed by a central mail-server server to all network members. The Becta-initiated ICT Research Network - which connects practitioners, researchers and technicians - is a good example of this model. There are dozens of others covering every aspect of education, many of which are hosted by organisations such as Becta or JISC or (in the US) Teachers.net. While there is little doubt that these peer-exchange services are highly valued by their members as a source of information and a site for discussion and debate, rigorous empirical evaluation of their effectiveness as CPD tools does not appear to have been conducted, or at least none were located by the author of this report.  

According to Chapman (2004), one outcome of the NCSL initiative reported above was the potential to establish a model for school leader communities in other countries. This raises the potential of international collaboration, the focus of a study by Shaughnessy et al. (2008), in which UK and US teachers collaborated online in the context of developing ICT capability. Successful partnerships involved teachers’ exploring, challenging and revising one another’s pedagogical approaches. Relatively few such collaborations were sustained however, a finding echoed in Owston et al.’s (2008) evaluation of three online CPD programmes for teachers, which found that none of them shared the features of a  community of practice and that ‘On the whole teachers did not engage in online discussion very extensively’. 

The reasons for the lack of success of these various initiatives are instructive, since in helping to pinpoint hindrances to success, the conditions for effective communities become visible. Technical problems, workload, a lack of shared or meaningful curriculum focus and cultural or structural differences between partner schools meant that the projects tended to be short-lived. Moreover a lack of an overall support structure meant that success was essentially a result of the determination of the partner teachers rather than something which was embedded in school planning. It seems reasonable to suggest that a mirror image of these factors offer something of a template for success. 

Despite the relative dearth of empirical research emanating from the UK in this area, there are some encouraging international studies. For example the capacity of an online network to enable and sustain a community of practice through the reflective discussions was a feature that emerged from Prestridge’s (2010) study of serving teachers in Queensland, Australia. The focus of the research was on the development of ‘collegial dialogue’. As in the Shaughnessy et al.’s (2008) study, the community was focused on the development of ICT capability. The findings indicate that dialogue characterised as ‘sustained interaction by teachers who seek potentially better ideas’ (p253) did develop, facilitated by ‘controversy, humour, personal experience an positive feedback’, all of which played a critical role in the development of the virtual community ‘as they do in other enactments of community’ (p257). 

It is likely then that the shared values, culture and knowledge (and indeed humour), which exists within a broader professional community ‘oils the wheels’ of engagement in critical reflection through collegial dialogue. This suggests perhaps that existing community ties speed up the process of moving to constructive professional engagement. Whether the above studies indicate the emergence of virtual communities of practice (VCoPs), or something closer to temporary collaborative networks, is not clear, since in each case the projects were time-limited (although in the McLinden et al. study a small group of participants opted to maintain contact once the project was over). Vavasseur and Macgregor’s (2008) evaluation of an online community for middle-school teachers does suggest that a VCoP can be a powerful tool for professional development. The US study found through facilitating discussion and sharing of ideas and experiences, teachers established new partnerships, enhanced their curriculum knowledge and gained confidence in the use of technology, the outcome of which was the development of interdisciplinary curriculum materials.

 Keown (2009) examined the participation of geography and social studies teachers in online programmes which had as their actual focus the development of communities of practice. Somewhat ironically given the focus of the programme - and despite a promising start - any sense of a learning community disappeared after the first three weeks. Taking account of participant feedback, a revised module showed a substantial increase in the proportion of ‘quality dialogue’, attributed, among other factors, to a much clearer pedagogical focus and improved recruitment to achieve ‘critical mass’. 

In contrast to the ‘learning community’ model, Jonsson (2005) evaluates a VLE-mediated learning programme for physics teachers in Sweden which is described as ‘highly didactic’. The course consisted of a series of online modules based around directed tasks supported by online resources such as e-book texts. The locally-based programme followed a ‘blended learning’ model in which the teachers and the course tutor met on two occasions, with opportunities for small peer groups to meet for face to face discussions. Tasks were set with clear deadlines, requiring both individual and collaborative work (mainly in the form of online discussions) for successful completion. All participants passed the course, and all expressed a high level of satisfaction. The success of the programme was attributed to a combination of factors, including clear structure and deadline, the provision of high quality resources, a strong commitment to professional development clearly tied to a curriculum imperative and the opportunity to engage (both online and face to face) with other teachers of the same discipline.

In the light of other studies in this area, the Jonsson study is perhaps informative. The programme was designed with clear curriculum-focussed goals which served an existing need. The course tasks were highly structured with clear deadlines. Online exchanges were less about the development of ‘collegial dialogue’ or community building, and more about task completion within sharply defined parameters. The blended element was also said to increase the level of both enjoyment and engagement. 

Writing from an HE context, Garrison and Vaughn (2007) suggest that blended learning can be a ‘transformative learning experience’, one which may be more likely when ‘the dynamic of fast-paced, spontaneous verbal communication characteristic of face-to-face learning is combined with the potential for thoughtful discussion and reflection online, the educational possibilities are multiplied’ (Owston et al., 2008:202). Charalambos et al. (2004), report on the STAR (Supporting Teachers with Anywhere/Anytime Resources) project, an online CPD programme for teachers in which access to colleagues mentors and digital resources was provided. Drawing on their experiences with this project, the authors offer a number of recommendations for the effective development of online professional learning communities are proposed. While many of these are well rehearsed in the wider literature on eLearning, four key influences are relevant to the present discussion. These relate to the design of the learning environment, the relevance of the learning objective to participants, the relative strength of the learning community and the extent to which the school recognises its importance in a CPD. 

The point here is not that to be successful online professional development should all look like this, but that not only are a lack of structure and clear pedagogical purpose are likely to decrease the likelihood of success, as is evident from a number of studies discussed in this section, but also that social interaction is the ‘glue that holds many communities together, whether this be virtual or face-to-face (Rovai and Jordan, 2004). These factors are explored in more detail in Section 3 of this report (p45).

Web 2.0 Technologies

Overview: Web 2.0 refers to new and emerging technologies, the main characteristics of which are that they enable users to contribute information via the web as well as consume information from it. Given its emergent nature, the CPD potential of Web 2.0 is as yet relatively under-explored. 

Key benefits: Some of the key benefits mirror many of those found in more established communications technologies. For trainee teachers, Web 2.0 applications can be used, through peer- and tutor-mentoring, to reduce isolation when on placement, foster solidarity and to promote reflective practice contributing to the emergence of a professional identity. The research suggests that the extent and level of reflection may be lower than with more established technologies, a result of a combination of hesitancy about and unfamiliarity with Web 2.0 applications. 

Web 2.0 applications facilitate social interaction, communication, collaboration, and the creation, repurposing and sharing of digital content (Crooke and Harrison, 2008). Among the currently most familiar Web 2.0 applications are blogs, wikis and social networking sites such as Twitter, Wikipedia, and Facebook, sites for the posting and editing of audio and visual media (e.g. YouTube, MySpace) and social bookmarking applications such as del.icio.us and gnolia. As new applications emerge, existing ones fall out of favour as users migrate to the latest tool. Podcasting, often associated with Web 2.0 applications, is in essence a ‘delivery’ rather than interactive, medium, although Crooke et al. (2006:5) argue for its inclusion under ‘media sharing’.

Many of the advantages already discussed online technologies for the promotion of reflective practice apply to these more recently emergent (and emerging) applications. However a key distinction between Web 2.0 and Web 1.0 is the facility not only to access or exchange information, but to actively contribute to existing information and  thereby – in educational terms – to participate in the co-construction of knowledge. In this sense the discussion of the use of multimedia objects such as video-papers shares more common ground with Web 2.0 applications than the use of video, even when the latter is supplemented by online discussions. A key feature of some Web 2.0 technologies is their capacity for ‘viral’ communication – the rapid and exponential sharing of (for example) video clips, music files, news items – which are then commented upon or reviewed. 

What is clear is that Web 2.0 applications are fast becoming routinised forms of communication among the young and that alone implies the need for teachers to get ‘up to speed’ in their use. It also suggests that pre-service teachers, the great majority of whom are under 30, may be more familiar with such technology than older teachers and tutors, (although as with young learners, familiarity with technology per se does not necessarily translate into knowledge and understanding of their pedagogical potential – see p38-39 of this report). 

Blogs

Blogs are now a common feature of the web, and are used in a variety of ways from personal online diary through news dissemination to political activism. While not yet a common feature of the school curriculum, their uses as a medium for in-class and extra-curricular activities such as the sharing of information and ideas, peer evaluation and debate are growing (Crooke et al, 2006). 

Research has long suggested that the use of reflective journals as part of teacher development has the potential to develop critical thinking about one’s own learning and practice (see for example Harland and Myhill, 1997). Yang (2009) drawing on the work of Sockman and Sharma (2008) suggests that in the process of reflective journal writing teachers ‘uncover the obstacles and discover how their teaching beliefs need to change in order to implement transformative teaching strategies’. In summary, the CPD potential of a blog lies in its capacity, as a relatively simple online medium, for teachers exchange ideas, experiences and expertise, leading to the social construction of knowledge through reflective peer-discussion.

Although the potential of blogs for professional development seems clear, the existing literature in this area is limited, particularly in a UK context. Since there is an inevitable time-lag between the emergence of a new technology and the eventual publication of research into its effectiveness, the extent to which a lack of published research reflects actual level of use is, at this stage, difficult to determine. A literature search conducted as part of a study by UK researchers Hramiak et al. (2009) revealed relative little about the application of this technology to teaching and learning, although ‘many possible uses…have been theorised’ (p260). Moreover much of that which does do exist tends to focus on the development of learner rather than the teacher.

As with other emerging technologies, experimentation in teacher-training institutions has received some attention. For example evidence of the use of blogs to reduce the isolation experienced by pre-service trainee teachers during school placements reflects research into other ICT applications. There is however much less evidence that their potential to facilitate reflection – what might seem to be their key affordance - has been demonstrated (e.g. Divintini et al., 2005). 

Recent studies by Hramiak et al. (2009) in the UK and Yang (2009) in Taiwan evaluated the use of blogs to support reflective practice as part of a teacher development programme. In both studies, blogs were used as online reflective journals intended to facilitate self-reflection on the experience of both the taught (on-campus) and in-school elements of the programme, and to enable sharing of those reflections with university tutors. The outcomes of both studies revealed generally positive reactions to the idea of using a blog by most of the participants, but mixed responses in terms of their actual engagement with the technology. This ranged from trainees who rarely used the blog, to those who made regular diary entries and participated in peer- and mentor-discussions. 

The content of postings similarly varied from brief, descriptive notes to more lengthy and thoughtful reflections on practice. In both studies, however, there was a predominance of occasional rather than regular engagement, and of descriptive rather than reflective interaction. Thus despite the fact that the majority of the student teachers in the UK study were said to find the blogs to have been ‘constructive, worthwhile and beneficial to thinking about their practice’ (p266), and the Taiwan project was said to largely successful in promoting ‘a kind of inquiry that accentuated critical reflection’ (p18) it seems on the whole that blogging has yet to reach support the kind of reflections on practice that have been found with more established technologies. 

This is confirmed in Hou et al.’s (2009) study which also found that generally positive outcomes in terms of the perceptions of the participants were tempered by limitations in the reflective quality of postings of many of the participants, with a preponderance of descriptive postings. Ray and Coulter (2008) analysed blog entries randomly selected from existing web-based teacher discussion, finding that while self-reflection featured in almost all of the entries of individual contributors, the majority did not demonstrate higher levels of reflective practice. As the authors note, reflection through a blog ‘does not happen magically …. as with any knowledge, skill, or disposition teachers must acquire, reflective blogging must be promoted’ (p18).

In seeking explanations for this rather mixed pattern, Oti and Clarke (2007) found that concerns about privacy and confidentiality may help to explain some reticence on the part of teachers from engaging in what are perceived to be more public forums. By contrast, however, Hramiak and colleagues (2009) emphasise that the private nature of blogs in the study was a key component of the reflective process, arguing that this gave novice teachers the ‘confidence to post their entries without the fear of them being read by anyone other than the tutor’ (p267). Interestingly, in Yang’s study participants were able to see and comment on one another’s blogs, and here it is argued that peer-evaluation added to the beneficial impact reported in the research. Yang does comment, however, that although the blogs allowed the trainee teachers to ‘voice their doubts, struggles, discomforts and successful and unhappy teaching and learning experiences’ (p18) some of them expressed discomfort, not in relation to receiving critical comments, but in giving them, fearing that they might ‘hurt the feelings’ of their colleagues (despite the use of pseudonyms). 

Thus while one of the key benefits of using blogs is that they are ‘easily accessible, private and convenient’ (Hramiak et al. (2009:263), there seems to be conflicting evidence about the potential of blogs as a means of promoting reflection and different interpretations as to factors associated with effective deployment. This may be related to age group, culture, task design or perhaps simply that blogs have yet to become an accepted technology in the panoply of tools on offer. It is certainly likely that reflection on practice is not an automatic or ‘natural’ process, especially perhaps with pre-service teachers whose main focus may be on getting through the course or curriculum planning and delivery during their school placements. Hou et al.’s (2009) study is possibly instructive here, in that teachers were encouraged to contribute comments to one another’s postings, but tutors took a deliberate decision (for reasons of methodological ‘detachment’) to be absent from the process.  

This suggests perhaps that, as in the video studies, it is the combination of constructive peer-commentary set within a clear instructional framework (that is where tutors and/or more experienced practitioners provide a ‘scaffold’ for reflective practices) that the greatest gains are to be achieved. This may further suggest that the medium is only part of the message (cf. McLuhan, 1964), and that the structure within which dialogue is framed is critical. What Hramiak et al.’s (2009) study clearly shows is that those factors that characterise successful ICT-mediated CPD more generally – for example a clear pedagogical purpose, a meaningful task, appropriate scaffolding of the learning activity, is as essential and so on - are as relevant for blogging as they are for other technologies. Assuming these kind of features are present, what seems to differentiate one approach from another in terms of effective CPD outcomes is how well matched the task is to the potential of the technology itself, and how comfortable or familiar teachers feel in working with it. 
A final observation here relates to the oft-claimed advent of the ‘digital native’, young people who have ‘spent their entire lives surrounded by and using computers, videogames, digital music players, video cams, cell phones, and all the other toys and tools of the digital age’ (Prensky, 2001). The argument here is that not only are people immersed in technology, but that this is their first and natural choice for communicating with one another. This is a position which has more recently been challenged by Bennett at al. (2008) who argue for a ‘more measured and disinterested’ evaluation of these supposed attributes. Certainly some of the participants’ reservations about using blogs noted in these studies suggest that acceptance is by no means universal, even to the younger recruits to teaching, and is certainly not an assumption that can be made about more mature members of the profession. Moreover, as Deepwell and Malik (2008) observed, even where teachers’ ICT skills are advanced, translating this into pedagogically appropriate action is a step which requires the support of experienced practitioners. 

Wikis 

Wikis are interactive sites in which entries are editable by the users of the site, or where new pages can be added to an existing forum. Their CPD potential resides mainly in their facility for collaborative construction of materials or ideas, so that – as with Wikipedia – an initial posting is open to edit and review by other contributors. The co-construction of knowledge and understanding which this process enables is clearly in line with notions of reflection on, and connections between, theory and practice, and the building of a professional community – mirroring characteristics of other technologies examined in this review. 

Despite these features, the use of wikis in CPD is even less represented in published research than blogs. However the literature that does exist appears to point to a similar picture of hesitancy - in the form of teachers’ resistance to or concerns about unfamiliar technologies - which sits alongside the learning potential. This appears to be a function of both technical anxiety and an uncertainty about representation. For example a study by Foley and Chang (2008) investigated both teachers and pupils developing wiki-based teaching and learning activities. Although the project did not focus on wikis for CPD per se, the teachers were found to be much more reluctant to revise one another’s’ postings than were the pupils, or conversely felt more aggrieved that their own postings were revised. Wang and Gong (2008), in a study of wiki-based collaborative lesson planning found that teacher enthusiasm was closely associated with the quality of peer-supported online collaboration and feedback.

Wikis thus appear to be in a similar place to blogs in that they have as yet under-developed potential to become key tools for CPD. This potential may become more fully realised as further exploration of the capabilities of Web 2.0 tools for professional development is conducted, and evaluations of the effectiveness of such initiatives appear. Whatever future experiment and research may produce, it seems clear that the lessons learned from other technologies which have the already-demonstrated capacity for promoting reflective practice and professional collaboration that much of this is applicable to Web 2.0 technologies. They key, then, is (as Charalambos et al., 2004 suggest) in identifying the criteria for matching task to tool.

SECTION 3

Conclusion
Introduction

A number of the messages which emerge from this review echo those which were reported in Becta’s 2004 ‘What the research says’ document about the CPD potential of ICT. In particular, the potential of technology to build professional communities, to facilitate peer-discussions and to promote reflective practice were all evident in the literature at this time. 

However, not only has technology moved on since then, so too have discourses about professional development within the teaching profession. The link between effective CPD and the raising educational standards is now widely accepted and, as noted in the Introduction, is at the heart of the TDAs professional development strategy for the children’s workforce in schools (2009-12). The role of ICT in this area, especially the new and emerging technologies which fall under the broad umbrella of Web 2.0, is likely to be critical in developing this agenda. The purpose of this review, therefore, was to identify both the affordances and limitations of a range of technologies for these purposes. These are discussed in the remainder of this section.

A recurring theme in the literature is the role of school managers in understanding and supporting the use of technology for the professional development of their staff. Schools have long since recognised, accepted and promoted ICT, in its various guises, as a means to enhance student learning. The use of technology to augment teaching, too, is now well established, with the wide deployment of interactive whiteboards being a notable example. Models of professional development, however, appear to be more resistant to change, with traditional forms of INSET as the dominant form. This is not to suggest that such approaches are not effective, but that alternatives which have the potential to extend and enhance CPD provision may be overlooked.   
The role of technology in the professional development of teachers: Key themes 

Although particular technologies may be associated with particular affordances of or barriers to ICT-mediated CPD, the approach in this section is to take a thematic look across the evidence for all technologies. Appendix I presents a 'matrix' which considers the benefits and uses of each technology considered in this review.

Promoting reflective practice

The importance of reflection is a consistent thread in government documentation directed at the teaching profession. The approach is also enshrined in the standards for trainee teachers in England and Wales.  A similarly consistent message emerges from the literature reviewed for this report - at the heart of much of the most effective and purposeful CPD is reflection on and in practice, and technology has an important role to play in facilitating this process.

Some powerful examples are found through the use of established and relatively simple technologies, as in the video-capture of classroom practice, where teachers can view aspects of their practice which are difficult to reflect upon in the immediacy of classroom life. A variation of this approach, video-papers (which share aspects of the ePortfolio) enable the teacher to add text and audio annotations to the reflections on the video clips. Typically the construction of the video-paper entails a process of editing and re-editing which itself promotes reflection. 

While such approaches tend to be focused around the individual teacher reflecting on his or her own practice, they can also be used to capture and subsequently observe the practice of others. This is especially effective when observing more expert and experienced practitioners, and here the resources provided by online services such as Teachers TV can represent an invaluable resource for teachers, since they not only represent examples of good practice, but are accompanied by expert commentary and additional pedagogic materials.  

The observation of expert others is a process which is also facilitated by videoconferencing. Videoconferencing has the additional benefit of providing access to classroom life as it happens. The knowledge that ‘anything can happen’ provides an edge of immediacy which is often absent from video clips, however purposefully constructed. Trainee or newly qualified teachers may particularly benefit from observing a teacher ‘in action’, since this represents classroom life ‘as it is’ rather than pre-selected examples, although this is also likely to be of benefit to more experienced teachers faced with a change of role or curriculum innovation who wish to develop particular pedagogical skills. Videoconferences can of course be recorded, facilitating the subsequent revisiting of practice as with video. There is some evidence to suggest that the use of simple webcam technology using voice-over-internet-protocol (VOIP) software offers a further benefit of videoconferencing, in that it enables trainee teachers on teaching practice to immediately reflect, with fellow trainees and with university tutors, upon personal and professional issues arising from the experience. 

What emerges from almost all of the research in this area is the importance of how such reflective practices are structured. Reflection does not just ‘happen’, and the evidence presented in this report indicates that reflective practice is best promoted through exploring one’s own and others practice in dialogue with peers who share similar pedagogical experiences, issues or subject areas. 

Thus while reflecting on one’s own practice is a powerful process for bringing about change, the most effective outcomes are accomplished through the involvement of others. This can be achieved through:

· peer-feedback: a process which can achieved via a range of technologies 

· a combination of self- and peer-evaluation: facilitating connection between theory and practice. 

· Observing and evaluating one’s own practice alongside that of others: an approach which compels teachers to confront their self-perceptions as teachers in addition to their beliefs about what constitutes effective pedagogy. 

The most powerful outcomes seem to be associated with a process of ‘scaffolding’ (Yelland et al., 2007), that is where teachers’ reflections on their own and others’ practice are set within a framework where more experienced practitioners (e.g. senior colleagues, university tutors) who introduce ‘prompts’ for facilitating initial discussions and offer commentary on the ensuing discussion or self-evaluation in order to direct focus to the essential/relevant elements features of the discussion. These findings indicate how important it is to see technology mediated approaches to CPD operating in a wider contextual environment, where they need to be supported by a wider understanding of how CPD operates, if technology mediated approaches are to be successful and fully effective.

Online delivery of CPD

Although the literature on online learning is rich, relatively little of that identified for this review examines this in the context of the professional development of teachers. That which was located mainly covered one of two areas: the blended or fully online delivery of discrete programmes (including award-bearing courses), or the use of web tools and/or VLEs/LPs to facilitate a more ‘open’ model of interaction between peers. VLEs/LPs may be especially suited to this approach, having the advantage of being a ’one-stop-shop’ with the capacity to support a range of facilities, from resource repository to discussion forums, and increasingly Web 2.0 tools such as wikis and blogs. 

The limited empirical evidence for the efficacy of the discrete course model suggests that a carefully designed online programme is able to at least match the outcomes of more traditional models. The key phrase here is ‘carefully designed’ and in this respect the much greater body of literature on online learning for school and college students offers course designers useful guidance (see Dede, 2006, for a useful review). The use of VLEs/LPs to support teacher training is more fully documented, however, and here one of the key benefits of the technology appears to echo that found for videoconferencing, that is the reduction of isolation when on teaching placement, through continued interaction with both tutor and peers while away from the university setting.
Building Learning Communities

The learning potential of working collaboratively has long been recognised, as has the contribution that technology can make to this process (Dillenbourg, 1999). Technology enables teachers to discuss issues which have direct relevance to their professional role with others who share similar concerns. Many of the most successful networks are those which are focussed on clearly defined areas of teaching – these include curriculum based communities (for example for teachers of secondary geography or primary English), role based (for example a SENCO or headteachers’ support network) or focussed on some aspect of pedagogy (for example a community of teachers interested in the learning potential of Web 2.00 technologies). How effective these networks are is dependent upon a number of factors, key among which relate to:
  

· fitness for purpose: a careful match between CPD objective and technological tool. (For example if the objective was to promote the co-construction of learning materials then an online discussion forum would be more appropriate than, say, videoconferencing). 

· clear objectives: the purpose of the community is clearly articulated.
 

· relevance: the purpose is relevant to the professional development needs of its members.

· clear boundaries: the parameters of the learning objectives are clear to the participants. These may range from an open-ended community discussion space to a time-limited activity.
 

· ownership: participants have a sense of ‘belonging’ commensurate with membership of a community.
 

· managerial support: school managers recognise the degree of commitment required for online CPD (the anytime/anywhere nature of the learning makes it less ‘visible’ that traditional forms of in-service training) and provide the time and/or resources for teachers to be able to engage in it. 

New and Emerging Technologies

The emergence of new technologies inevitably poses both challenge and opportunity to educators. How such challenges are met, and opportunities taken are clearly indicators of how (or whether) such tools may be incorporated into existing practice, or help to develop novel approaches. The advent of Web 2.0 in particular highlights this process, representing as it does a distinct shift from ‘read only’ communications technologies. Given their relatively recent appearance at the time of writing, Web 2.0 applications such as social networking and social bookmarking software, blogging/microblogging and wikis, have yet to make their presence fully felt in professional development, let alone been subject to empirical research. Add to this the time-lag between research and publication and it is perhaps not surprising that there is relatively little in the literature which examines the role of such tools in a CPD context. 

Their potential is clear, however. Web 2.0, along with other developments such as phone-supported video-calling, has the capacity to facilitate many of the objectives described above with respect to more established technologies (peer-interaction; community building, reducing the isolation of trainee teachers on placement and so on). However these new tools have at least four distinct differences which may be perceived as advantages:

·     cost: the great majority of such software is freely available, meaning that that set-up costs are minimal. 

·     mobility: many Web 2.0 ‘apps’ will run on mobile devices, and with increasing wireless network coverage, ‘anywhere anytime learning’ becomes a real possibility.
 

·     flexibility: the write/edit capability of many of these tools has already radically changed the nature of online communication. 

·     speed and coverage: the social/viral nature of many Web 2.0 applications means that communities can develop quickly, providing a reach that is much less possible with more established communications technologies.

Returning to the literature, a number of issues are relevant when considering the use of Web 2.0 for CPD activities. There is evidence to suggest that some teachers may be hesitant about using tools such as blogs/microblogs and wikis (Oti and Clarke (2007).  This may be because many teachers are simply unfamiliar with the pedagogical potential of such tools or have not had the time to explore them. There may also be an associated assumption that ‘the kids know more than I do’, a position which itself linked to the concept of the ‘digital native’ (Prensky, 2001), a belief that young people’s social lives are mediated by online communications. 

However, some of the research suggests that where these have been used in professional development contexts, teachers are uncomfortable with the public nature of Web 2.0 software, especially the ability to edit/comment on existing postings. Interestingly, this discomfort was also found with some trainee teachers (the majority of whom are assumed to be comfortable with new technologies), indicating that familiarity with a tool as a social device is not a guarantee that it will be used in pedagogically purposeful ways.  

Summary of key themes

Despite considerable variation in terms of the CPD objectives, the participant group and the technology used, a number of common factors relating to successful ICT-mediated CPD emerge from these studies. 

At the heart of much of the most effective and purposeful CPD is reflection on and in practice, and each of the technologies considered here facilitate this process in various ways. Reflection does not just ‘happen’, however and while this may be more of a key focus for those engaged in initial teacher training, the evidence presented here indicates that reflective practice is best promoted through exploring one’s own and others’ practice in dialogue with peers who share similar pedagogical experiences, issues or subject areas. The process appears to be most productive where more experienced practitioners provide a framework for reflection. 

It is the nature of this framework which may vary from technology to technology. For example, in the provision of online resources where there is little interaction between provider and receiver, the framework is inherent in the learning materials. Where technology is used to provide a virtual ‘window’ into the classroom – as in the case of video or videoconferencing – the stimulus for reflection is observed practice so that scaffolding of the learning process is achieved through the framing of the discussion by peers and more experienced others. Online discussions (whether these are through a VLE, an online forum or a blog) similarly are scaffolded by peers and/or experts, but here the material for reflection may be an idea, a proposal, an example (usually written) of practice, a common development/learning activity or the development of learning materials – taking us full circle. 

Although reflective practice is central to teachers’ professional development (ICT-mediated or not), the potential of technology is much greater than this. Central to almost all of these processes is the capacity of technology to connect teachers at a distance from one another - geographically, temporally, or both. Even in the case of viewing video material on a monitor – which may suggest a more localised practice - digital video enables the capture of classroom life to be viewed (and commented on) ‘anytime, anywhere.’ The various technologies examined here enable collaboration between professionals, the co-construction of knowledge, the co-construction of learning resources and the revision (‘repurposing’) of existing resources. Crucially they facilitate the building of professional learning networks – communities of practice – between like-minded teachers in different locations. 

The potential for cross-disciplinary, cross-sector and cross-cultural exchange, though not a key focus of much of the literature reviewed here, is difficult to understate. This is not always easy to achieve within a single school, especially primary or small schools where there may be a restricted range (relatively speaking) of colleagues with differing perspectives or experiences. The capacity of technology to facilitate a sustained professional development community is also rather different from the time-limited events which are more typical of traditional forms of CPD. Technology thus enables the teacher to go beyond the confines of the classroom, department or staff room and to bring others in to that world from outside. 

Some of the literature reviewed for this report suggests that technology is not always the answer to every CPD problem, that it can be used inappropriately or inefficiently, and that some technologies have yet to be fully exploited. The latter point applies equally to more established technologies (especially VLEs/LPs) as well as to new and emerging tools such as Web 2.0 applications.  As suggested earlier, many of the factors which serve as hindrances to effective technology-supported CPD represent a mirror-image of those which facilitate it. Many of these facilitating factors echo those which have been found for education ICT more generally, a pedagogically relevant learning objective, the appropriate matching of that objective to the capabilities of the selected tool, a clear framework in which the learning takes place, moderation/mediation by experienced practitioners and so on. This further suggests that CPD ‘providers’ (whether they be commercial organisations, government agencies, LAs, schools, or groups of professionals exploring shared interests) need to take account, when designing professional development activities or forums, of the various affordances (cultural, social, pedagogical, personal/personnel etc..)  which exist within the learning context, as well as those which exist within the technology. It perhaps goes without saying that due attention must also be given to those factors which may act as barriers to implementation. 

The Literature ‘base’ 

This report set out to examine research which considers the role of ICT in supporting or promoting the professional development, focusing mainly on literature published since 2004. What has become apparent in the process of this review is that while there is a good deal of post-2004 literature which concerns the use of ICT for supporting or enhancing CPD for teachers, relatively little of this research has been conducted in a UK context. This is not to say that there are not lessons to be learned from other contexts, but it does highlight something of a ‘research gap’, a seemingly curious omission in a field which is otherwise literature-rich.  

A second feature of the review is that a considerable proportion of the UK-based literature which does exist focuses on the professional development of pre-service teachers rather than serving practitioners (indeed this is also true of international research). This is not entirely surprising as university-based teacher educators have ready access to large numbers of potential participants in the form of trainee teachers. They are also perhaps more likely than busy classroom teachers to be trialling, and thus evaluating, pedagogic innovations. While this does not preclude the drawing of conclusions which are transferable to the regular school context, it does highlight another area where research is somewhat limited relative to other school-based studies of ICT. 

This raises the issue of both the volume and status of so called ‘grey’ literature (material which is not commercially published or in the public domain) which was not included in the search parameters for this report. Such sources may, for example, reveal practitioner accounts, internal school evaluations and so on which may be germane to this area. There is also a wealth of potentially relevant material in online conference proceedings, especially those which are practitioner-focused, much of which is in the form of abstracts or short papers.  A further source of relevant information may be found in postgraduate dissertations and theses.

Further research agendas

Given a situation where peer-reviewed journals and other ‘recognised’ academic texts are relatively limited, a starting point may be the exploration of the kind of resources described above, which may at least help to build a more comprehensive picture of the level and nature of practice, as well as inform further research in this area. 

Research relating to the professional development pre-service education offers valuable indicators for the design of in-service provision. However there are also different sets of needs and priorities for more experienced practitioners, and studies which identify more clearly how technology has been and may be used to support the continuing professional development of serving teachers is of some importance. 

This raises the issue of ‘what to study’. It is likely that numerous strategies already exist or are being developed across schools which are not formally or rigorously investigated. Locating such projects and offering to evaluate their effectiveness can be a mutually beneficial task for both academics and schools. The existing links between initial teacher training institutions and local schools represents a useful starting point for such initiatives. Associated with this kind of partnership is the opportunity for initial teacher training institutions to work with schools within an action-research framework, helping schools to both develop and assess technology-mediated CPD initiatives. Returning to the earlier point about the research in pre-service education, some of the innovations currently being trialled in the context of initial teacher education could be spread to schools.

Finally, while we now have amassed a huge amount of information about the level and nature of ICT in schools, its frequency of use and its impact on teaching and learning, relatively little is known about these same issues in relation to technology supported CPD. This suggests as a starting point a comprehensive national survey.  
A potential framework for research
This review has identified the ways in which technology has moved on and thereby created new opportunities for delivering and supporting professional development, along with changes in the discourses about professional development within the teaching profession. This in turn has contributed to changes in the type and nature of CPD providers.  What emerges is a CPD 'landscape' which is increasingly complex and fragmented. Models of professional development are shifting as the mediating potential of ICT is explored and exploited by new and emerging providers. Indeed the concepts of both 'provider' and 'consumer' – and the relationship between them - are themselves changing. In some professional development contexts, these technologies may enable teachers to work together in collaborative and creative ways which render a formal provider largely unnecessary. This suggests a need for a more finer-grained classification of the objectives and outcomes of CPD suggested itself.

This is not to say that the more traditional approaches (or technologies) are redundant, indeed this review has identified many benefits in such approaches, but that new constructions of professional development itself are developing in parallel with the emergence of new technologies. This gives rise to the need to conceptualise these various models, and the following represents a first tentative step to identify some of the categories which may help to ‘map the terrain’ in more detail, which could in turn provide a framework for further research in this area. 

Four key components of ICT-mediated CPD are identified: 

· the role of the provider or designer of CPD activity, 

· the capacity of the technology employed, 

· the site(s) where the activity takes place and,

· the role of the participant. 


Each of these is considered in turn.

Provider

The provider of CPD may be thought of in the following ways:

· Resource designer/Supplier: The role of the provider here is to offer CPD resources for access, either through open/semi-open distribution (for example an online repository available publicly or via a password protected member site), or commercially (for example a subscription or purchase system). Resources may vary from practitioner-developed to professionally created materials.  In general the provider does not interact directly with the participant.   

· Leader/Model: The role of the provider here is as an expert (e.g. on policy or practice), offering direct (usually live) guidance to CPD participants or modelling good practice. 

· Facilitator/Moderator: Here the role of the provider is to facilitate discussion, exploration or reflection among CPD participants. In this sense 'provision' relates the pedagogic expertise which is brought to the discussion, for example in an online forum, 'hot-seating' and so on.

· Mentor: This shares much of the role of the facilitator, but is generally more 'local' (for example a university tutor or subject coordinator). Here the concept of 'provision' here is likely to be in the production and/or selection of stimulus pedagogic materials (e.g. a reading, a video clip of a lesson) and the use of ‘scaffolding’ techniques to promote discussion or reflection.

Participant

Participants may be categorised as:

· Consumer/Browser: The participant receives or seeks guidance or information from an external source, which may be a person (for example in a CPD training event), a bank of CPD resources (e.g. online repository; Teachers' TV)

· Student: The participant is a member of a specific learning community focussed on the study and completion of a  structured (and often time-limited) programme  of professional development (for example an online course for SENCos) 

· Collaborator/partner: The participant engages with others in exploring ideas or experiences about teaching and learning. CPD events are typically ‘transient’ (in the sense that collaboration may take place for specific and time-limited purposes, such as during a teacher development day) 

· Community member: The participant is actively involved in a community of others who share a common interest or area of expertise. Typically (semi) permanent (that is, communities are not restricted to specific events or tasks) and fluid (members join and leave over time but the community remains intact).  
Technology 
The technology involved in facilitating or supporting professional development ranges from the relatively simple and familiar (for example a audio or video record of a teaching and learning activity) to new and emerging technologies such as Web 2.0 applications (e.g. blogs, wikis). This variety of technologies examined in this report may be broadly classified as those which facilitate either:

· Dissemination: Technologies which provide a vehicle or conduit through which information and learning objects/resources
 are accessed. Examples here would include the ‘repository’ component of a VLE/Learning Platform, an online resource bank or a podcast

or

· Communication: Technologies which facilitate communication between participants in different locations. Communication can be unidirectional (‘broadcast’) or interactive (two or more people communicating with one another) and may be asynchronous (e.g. email; discussion forums) or synchronous (e.g. online ‘chat’, mobile phones, videoconferencing). Communication here also includes the exchange and/or modification of digital materials 

Site 

Broadly speaking, three main ‘sites’ for the delivery of TPD may be envisioned. These are: 

· Within-institution: These include induction and mentoring, coaching, practitioner observations, collaborative planning, ‘buddy’ systems, the sharing and dissemination of good practice and a variety of in-service programmes and events, and so on.

·  Between-institution: This includes collaboration between teachers in different schools through formal or informal networks. This category also includes interaction between university tutors and pre-service teachers (for mentoring and support) as well as teachers and other groups (for example pre-service teachers, the research community, industry, and subject experts). 

· Externally delivered programmes offered by a range of providers, including LAs, universities, local colleges, subject associations, commercial providers and private consultants. These may be provided in the school or at other locations. Teachers also gain professional knowledge and understanding through attendance at subject conferences, or through research and investigation as part of accredited [e.g. Masters] programmes and so on, and technology also has a contribution to make here also.

APPENDIX  I

Affordances and uses of different technologies for supporting CPD for teachers  

	Technology/

Model
	Description
	CPD Uses
	Key CPD Benefits/

Affordances
	Most

Effective..
	Less

Effective..

	Online resources
	Easily accessible provision of CPD-related materials. Primarily a dissemination model

(Usually) downloadable digital artefacts in a variety of forms including documents, interactive materials, music, video, podcasts 

Often purpose-designed materials matched to curriculum specifications & provided by commercial or non-commercial organisations/agencies 

Also includes materials produced by practitioners for sharing with others
	To inform teachers about educational policy, curriculum initiatives or teaching strategies/models

Teachers generally  locate resources  through ‘open’ internet searches or through exploring known or recommended sites
	The effectiveness of such materials in a CPD context is a function of the quality & design of the original resources, their ease of access & usability & the teaching & learning purposes to which teachers out them.
	..for beginner teachers downloading teaching materials & lesson-plan protocols

..for learning about developments in curriculum policy, new teaching initiatives, educational research outcomes pedagogical advice

..for guidance or exemplar materials
	..where CPD objectives require or would be improved by regular interaction between provider/designer & teacher or between peers



	Video/ Digital video
	Established & relatively simple technology. 

Digital video enables more sophisticated editing & online distribution & viewing.

 
	Capture of classroom activities & events for subsequent reflection 

Digital video may be made available online for viewing & discussion between practitioners in different locations

The capacity to play & replay key events promotes reflective practice 
	Facilitates critical reflection on one’s own & others’ practice 

The facility for selecting particular episodes for repeat viewing enables a level of analysis of practice not possible with live/in-practice observation
	..when reflective discussions are scaffolded by more experienced practitioners 

..when reflection focuses on both pedagogical processes & how these are responded to by learners

..where material represents classroom experiences of direct relevance to participants
	..where material is of less direct relevance (e.g. use of third-party video resources)

	Video-paper 
	An extension of digital video which can incorporate text & still imagery. 

Typically produced using purpose-designed software.


	Through a process of re-editing, capturing critical incident in practice

Providing (audio or written) self-reflective commentary on selected event/activity

Posted online, facilitating peer-commentary on practice & reflection
	Extends the benefits of video by inclusion of self-commentary which is then open for peer-critique

Selecting mini-episodes for repeat viewing enables a level of analysis of practice not possible with live/ in-practice observation

Purpose-designed software enables simple construction of paper
	..where key events are appropriately selected offer opportunities for self & peer-critique

..when reflective discussions are scaffolded by more experienced practitioners

..when reflection focuses on both pedagogical processes & how these are responded to by learners
	..where the editing process fragments the flow of events or represents an incomplete perspective (e.g. the teacher removes material which may have provided relevant stimulus for reflective discussion

..  

	Video-

conferencing 
	Facilitates synchronous audio-visual interaction between participants in two or more locations. Connectivity is either via broadband connection (IP) or fixed line  (ISDN) 

Encompasses a range of standards from high-definition audio-visual communication between multiple locations to lower quality interactions via web-cams using VOIP software

With VOIP-type software, can also be used to share documents, computer-displayed information, chat & whiteboards
	Live observation of classroom practice (if recorded can serve as video above) 

Access to remotely located experts

Synchronous interaction between peers
	Enables live access to a range of educational environments or educational expertise at a distance

Can be used for one-to-one, one-to-many or many-to-many communication

The facility to interact with others at a distance means that do not need to be released from teaching or to travel to training/teaching locations

For beginning teachers: 

· opportunities to observe experienced practitioners ‘as it happens

· reduces isolation when on placemen (peer-peer conferencing)

· facilitates e-mentoring
	..when used for observing classroom activity ‘as it happens’ which provides an element of immediacy & authenticity which is missing from events captured on video

..where distance or location restricts the potential for synchronous interaction 

.. .where there is a common & pedagogically purposeful objective for synchronous/visual communication that cannot be as effectively accomplished with other technologies


	..if not preceded by careful planning & testing by all participants

..where connectivity issues disrupt or reduce the quality of the transmission

..where time is needed for considered reflection (e.g. via asynchronous communication) 

	VLE/LP
	Combines a range of interactive/communicative functions with access to online resources, facilitating a range of uses from an online repository to online discussion forums to the delivery of complete CPD programmes/events


	Uses range from the basic (e.g. an online repository of materials) to the sophisticated (e.g. combining resources with online activities facilitated by peer/& or expert-mentored discussions)

Often used to deliver discrete course or events

Typically ‘invited membership only’ environments


	The ‘anywhere, anytime’ nature of a VLE/LP means that teachers do not need to be released from teaching or to travel to training locations

The combination of communication functions within an integrated platform enables multiple approaches to CPD

Secure/’confidential walled garden’ learning environment

For beginning teachers: 

· reduces isolation when on placement (peer-peer/ conferencing)

· facilitates e-mentoring
	..where there is a common & pedagogically purposeful objective, time for teachers to engage in & complete learning activities, a culture of reflective practice 

.. .. when discussions are scaffolded by more experienced practitioners who are skilled in online moderation


	..when mainly used for dissemination of materials rather than interaction

..where open access to interested parties is desirable

..where activities &/or discussions lack pedagogical focus or effective moderation

	Online community
	Interaction is typically via an online discussion forum or mailing list  

May incorporate some of the features of a VLE/LP (e.g. the facility to up/download digital resources). 

Often formed around a specific subject or specialist are area
	Typically more ‘open access’ than VLE/LP, though may require registration

Usually not time-limited (participants may come & go or remain long-term members of the community)


	Open access model allows for potential members to search for relevant community

Relative simplicity of technology enables easy setting of new communities

Facilitates the slow building of a professional learning community/community of practice 

Enables sustained interaction between community members who share a common interest,  allowing for the development of ideas, activities & materials
	..where there is a common & pedagogically purposeful objective, time for teachers to engage in online dialogue, time to build the community, a culture of reflective practice among participants

.. when discussions are scaffolded by more experienced practitioners who are skilled in online moderation
	..if becoming a member of an existing community is perceived to be difficult or threatening  

..where community ‘elders’ dominate discussions

...where 

	Web 2.0 

(blog; wiki)
	Web 2.0 includes blogs, wikis, social networking sites & social bookmarking sites.  

A  range of applications which are characterised by their capacity for rapidly disseminate or share content, & to add to & amending existing postings/materials. 


	Online reflective journals which are open to others for comment/review

Co-development of learning materials

Creation/recreation of multi-media artefacts (e.g. music, digital art) 

Rapidly gaining ground with young users


	Capacity to add to & amend existing materials/ postings facilitates the co-construction of knowledge & of learning materials

Promotion of reflective practice through self-review & peer- & tutor-mentoring

Viral networking enables the rapid transmission & review of content

For beginning teachers:

· reducing isolation when on placement

· facilitates e-mentoring

· (for younger trainees) may align with social/personal use of technology 
	..when reflective discussions are scaffolded by more experienced practitioners

..when reflection focuses on both pedagogical processes & how these are responded to by learners

 
	..where teachers are unfamiliar with or underconfident about using Web 2.00 applications 

..where teachers have concerns about the ‘public’ nature of Web 2.0 technologies 

..where emerging technologies are used simply because they are new rather than because they offer something that other technologies do not




APPENDIX II

ICT for CPD: Case Studies
The following two case studies are drawn from the literature, and are chosen to represent a brief examination of the purposes to which technology may be put in the support of CPD.  Both examples are taken from secondary education the UK. Although both are also set in the context of pre-service education, the lessons from each are relevant to practising teachers in all sectors.   

The first concerns the use of a video-paper for teachers of modern foreign languages, the second examines the use of videoconferencing for observing expert practice. 

Case Study 1
Technology/Model: Video-paper
CPD Focus/Objective : Using video-papers as a reflective learning tool for observation tasks and assignments in the context of modern foreign languages [MFL] teacher education
Participants : Trainee secondary teachers of modern foreign languages (UK)

Paper : Lazarus, E. and Olivero, F. (2009) Video-papers as a tool for reflection on practice in initial teacher education, Technology, Pedagogy and Education, 18(3), 255-267.
The project

The project involved a qualitative study of eighteen MFL student teachers enrolled on a one year initial teacher education programme. The student teachers, who worked collaboratively in three groups came from different countries and included native and non-native speakers of language(s) covering French, German and Spanish. 

The student teachers opted to submit an assignment as a video-paper rather than the traditional written essay. The focus of the assignment was a critical reflection on a key issues related to their developing pedagogical skill. Having selected a topic, a lesson taught by each participant was captured on video. Digital representations of materials from the lesson (lesson plans, pupil’s work, displays, photos and so on) were selected these, together with a text-based reflective self-review of the lesson were added to the video-paper. Following editing down to around 5 minutes, the final version of the video-paper was presented for group for peer-critique.

By way of preparation for the task (in both construction and critique of video-papers), student teachers were trained in using video-paper software, and in pairs, practiced the process of reviewing using existing student-teacher video-papers developed in an earlier project. Lazarus and Olivero suggest that ‘the critical reading of video-papers from within their own ‘community of practice’ and familiarisation with their potential was an important starting point in the reflective process’ (p258).

Evaluation process

Individuals case studies of each participant were developed, focusing on their perceptions of:

· the process of creating the video-paper and how this differed from writing a traditional essay

· the process of reading a video-paper and how this differed  from assessing a traditional essay

· the potential of video-papers as a tool to support self-reflection

· the video-papers produced by the different groups.

Main findings

The production, dissemination and peer-review of the video-papers resulted in different ‘layers’ of reflective analysis. The initial editing process represents a distillation of a 50 minute lesson into a short sequence of what were perceived to be critical events or activities. This process of itself produced a high degree of self-reflection on each participant’s own practice. This is enhanced by the selection of materials and the textual commentary on the effectiveness of the chosen episode

The next level of refection is through the critiques offered by both peers and tutor on the video-paper itself. This in turn produces a response from the author of the video-paper which in involves further self-reflection – in essence provoking meta-reflection.

In terms of the student teachers general perspective on the construction of the video-paper, student teachers agreed that the development of the video-paper was of as much benefit as presenting the finished article, and here contrast was made with the process of writing an assignment, which was considered to be a much less reflective process. Moreover, working in groups made the process more ‘public’ and an atmosphere of shared interest in one another’s video-paper production was generated which is not typical of written essays which tend to be largely solo efforts conducted away from the university and other student teachers. 

There was general agreement that neither text not video dominated, but worked in conjunction with one another to produce something which represented an unique artefact which was nether text nor video, but a symbiotic combination of both. The video-paper thus represents an entirely ‘new mode for reflecting on and representing practice’ in which ‘the ability to link raw data and video with text analysis and observations…enables the ‘reader’ to interact with the content in a way that is significantly different from reading a traditional linear text’ (p259). 

For example, the use of video shifted the writer from description to presentation of practice (and thus the possibility of under-or over-estimating effectiveness), while the ‘reader’ is taken from imagining/interpreting to seeing actual events. The textual commentary represents something more like what would appear in a written assignment (a self- assessment of practice) but set alongside the video, the validity of the self-account was open for scrutiny:

The students found that creating a video-paper enabled them to make the connection between theory and practice easier to demonstrate. They believed that they needed to be more honest in their evaluations and were less able to manipulate the reader or assessor (p261)

Interestingly, some of the student teachers commented that the process of writing (for the textual commentary) was itself different from a traditional essay, where the video material acted as a prompt to thinking and reflection rather than having to recall events which are necessarily partial recollections, especially since reflecting in practice is a skill associated with more experienced practitioners.    

Key to the effectiveness of the project was that the student teachers made their own choices about what aspects of their practice to focus upon, which produced a broad range of topics for subsequent peer-discussion, from the use of technology to support language learning to the motivation of boys and challenging learners. Being able to view, and comment upon the practice of others was seen as a highly positive model, again provoking subsequent reflect on one’s own practice through comparison with others’.  

The creation of learning artefacts which could be viewed and re-viewed was also regarded by student teachers as potentially valuable exemplars, with the suggestion that a library of video-papers be made available for other trainees. Although this is entirely possible with written assignments, it is rarely considered. There seems to be something about the digital nature of the video-paper that shifts trainee teachers from either embarrassment about sharing their assignments (whether good or less-good) to being willing to present their work for open feedback. It may also reflect on what was perceived to be a higher degree of ‘authenticity’ than might be present in a written essay.   

They were taken with the medium as it enabled the reader to ‘see’ into their classroom, noting difficulties and problems without having to imagine and visualise. The ‘realism’ enabled by the video and text was valued and connections between theory and practice were made. (p265)

Conclusion

Despite the general success of the initiative, it did produce a number of challenges. Not all student teachers felt comfortable on seeing their practice of video, let alone putting that up for scrutiny among peers and tutors.  In this respect the more ‘private’ process involved in the construction and assessment of a traditional essay is much less threatening. Selecting ‘key moments’ was also seen to be a difficult process, and different to the broader brush approach that is possible in a written reflection on a whole lesson (or indeed series of lessons). The fact that a video-camera is necessarily static – and thus not able to capture some of the nuances of teacher-pupil or pupil-pupil interaction, is another drawback which may limit the potential of this approach. Nevertheless, the broad consensus was that the process of constructing and presenting a video-paper ‘enabled them to reflect more deeply and overtly’ about their own practice and that of others. 

Lazarus and Olivero conclude that the project demonstrated that ‘as a tool for self-reflection, video-papers can play a valuable role in an initial teacher education programme.’ (p265).

Case Study 2

Technology/Model: Interactive video technologies/Videoconferencing 
CPD Focus/Objective: Live observation of experienced practitioners or fellow trainees in partner schools to promote understanding of and refection on effective practice 
Participants : Trainee secondary science teachers (UK)

Paper : Marsh, M., Nick Mitchell, N. and Adamczyk, P. (2010) Interactive video technology: Enhancing professional learning in initial teacher education, Computers & Education 54(3), 742–748.
The project

This was part of the University of Sussex In-School Teacher Education (INSTEP) Project, the broad aim of which to explore and determine ways in which INSTEP contributed to the professional learning of trainee teachers. Specifically, the project examined the role of interactive video technologies to develop reflective practice, collaborative learning and pedagogic language, through the live observation of - and interaction with - experienced practitioners in partner schools.

 Eight trainee science teachers from a PGCE programme participated in the project., working in three clusters. Also involved in the project were seven school mentors and three university tutors. Each group of student teachers observed, via the INSTEP technology
, a science lesson taking in a partner school (schools where PGCE students  experienced their teaching placements), led by an experienced science teacher. In the same room as the trainees was a university tutor who provided live commentary and prompts to reflective discussion on issues emerging from the observation. These typically centred around topics under consideration at that stage of the PGCE programme – for example classroom management, assessment for learning and so on. The key here, according to March et al. is that tutors were able to make use of contemporaneous examples of everyday, ‘unscripted’ classroom activity to illustrate their teaching in a flexible and responsive way’ (p744).

The participating school and observed teacher were aware of the areas of focus and lesson plans were constructed to ensure that these featured in the observed classroom activities. Immediately prior to the observation theoretical and practice implications of the focus topic were explored with the student teachers. During the observation, the trainees made reflective memos about theory-practice connections.

Evaluation process

Evaluation data were collected through a questionnaire survey to school mentors and university tutors and interviews with both these groups as well as student teachers. Some of the data was collected prior to the specific project reported here, by way of preparation for the initiative.

Findings

The project was effective in three key areas of professional development; promoting critical reflection on practice, developing trainees’ pedagogical language and creating the beginnings of a community of practice.

Reflection 

March et al. give the example of this in the context of ‘team teaching’ as the practice under observation. The topic of team-teaching had been addressed during the PGCE programme, but was an area where tutors had some concerns about the trainee teachers’ grasp of this approach.  observing this model of teaching happening live in the classroom facilitated a level of discussion not experienced in the previous sessions on the topic. With the guidance of their tutor, were able to able to focus on key elements of team teaching as they happened, connecting the theory that they had learned earlier with the actual practice under observation. As one participant commented:

You can learn about differentiation until it comes out of your ears but it’s nice to see a situation where you’ve also got to control the class and also give somebody permission to go to the toilet and do all these things and tie in with that focus. It is a really good tool for that because you can learn the theory but when you see it happening, it really comes to life for you

It is the live nature of the observation, the sense of the classroom ‘coming to life’ in a school in which they or their colleagues would be placed, which brought a degree of immediacy to the reflective discussion that is missing from pre-recorded video material. A critical difference between the two technologies is that with live videoconferencing neither tutor nor student teacher know ‘what is going to happen next’. Even with the most relevant classroom examples, trainees are aware that video material will have been pre-selected for a particular pedagogical purpose. While the benefits of the latter approach are not dismissed, there is an authenticity about observing learning ‘as it happens’ which cannot be matched by video, and the evidence from this project is that it was a powerful motivator for critical reflection.    

Though they might lack an extensive teaching repertoire at this early stage of their professional development, [student teachers] can still exhibit the desire to think, consult and enquire about their practice. The sort of immediate, vivid and realistic illustrations of practice offered by INSTEP seemed to offer a stimulus to this development of reflective pedagogical thinking.

An interesting ‘side effect’ of this model is that tutors have had to rethink their own teaching and pedagogical knowledge. It is one thing to host a discussion about an aspect of teaching using prepared materials and set questions, quite another to have to react to and offer commentary on live and unpredictable classroom events. As one tutor remarked, ‘You have to have a very secure grasp of the theory before you can deliver an effective INSTEP session’.

Pedagogical language

Put simply, pedagogical language refers to the way in which teachers talk about teaching and learning – the educational concepts that they use, the beliefs that they demonstrate and so on. A feature of initial teacher training programmes is the very early exposure to pedagogical language, from basic educational terminology to more complex theoretical constructs about the way children learn and teachers teach. This is related to the development of a community of practice, in that members of that community have a shared language, so that developing fluency is an important part of  developing a professional identity. To some extent, when on campus, the development of pedagogical language takes place within a somewhat artificial setting – it is the school and in the classroom where it is mainly spoken. INSTEP brought the classroom directly into the university, facilitating a more ‘grounded’ exploration of pedagogical ideas. During observation, the university-based tutor will identify a particular feature of the classroom, perhaps ‘zoom in’ on it and offer a comment or prompt reflection on what is happening. Especially powerful where there were opportunities to talk to the observed teacher immediately after the lesson. In much the same way as it becomes necessary, when in another country, to understand the language (actual and cultural) of that place, so trainee teachers, through immediate discussion with an experienced teacher of recently viewed events, have to develop an understanding of the ‘language’ of teaching in order to be able to communicate.   

Communities of practice 

Perhaps linking the two other categories, a community of practice is a place where its members not only speak the same language, but use it to reflect upon, and develop, their skills as practitioners. Student teachers are in a unique position in that they move in an out of two overlapping communities, that of their fellow trainees when on campus and the community of experienced practitioners when on school placement. The aim, of course, is to move steadily from the former towards the latter during the course of the programme. what technologies such as INSTEP can provide in this context is a synchronous ‘bridge’ between the two communities – that is trainees teachers can, via technology, move relatively seamlessly between the two.

Within the university setting, the observation of live, ‘authentic’ classroom activity, combined with the inputs of experienced tutors, supports the development in the teacher education classroom of lively, reflective and theoretically informed peer interaction. In this way, the teacher education classroom can become a rich learning environment in which a vibrant community of practice develops as trainees are exposed to, and have the opportunity to interact with, a wide range of teachers’ practices. (p746).

Observing classroom life ‘as it happens’ and through discussing issues – guided by the tutor - with both peers and with the observed teacher, helps to move trainee teachers along the trajectory from ‘novice’ to ‘expert’ and towards full participation on the professional community of teachers.   

Conclusion

 The project was not without some areas for development. While tutors and student teachers (and the participating schools and teachers) were fully committed to the initiative, the same could not be said for all mentors whose role it is to promote professional learning in the school. this led to an ‘uneven pattern of practice’. Marsh et al. also suggest that recordings of the observations (not undertaken in the present project) could facilitate subsequent selection and discussion of critical events.  

The consensus among all participants, however, was that through had the advantage of real-time access to wider range of classrooms and teachers than would have normally be possible, the project had a significant impact on the professional development of the participant student teachers in particular on the three areas described above. Moreover, the involvement of expert teachers  who worked with the university team to provide curriculum-relevant lessons, ensured that the practice to which trainees were exposed was of a predictable high quality, something which is not guaranteed during school placements.
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� Personal communication


�	 Learning objects are typically conceived of as created digital entities to be used and re-used for various pedagogical purposes. Such objects/resources may be designed specifically for educational purposes, or adapted for such use. In this report this category also includes more ‘fixed’ learning resources (e.g. digital documents) which may be made accessible online (in either ‘open’ or ‘closed’ environments, although these could be ‘stand-alone’ artefacts (e.g. an audio/visual record of a classroom activity).


�	 Marsh et al. explain that INSTEP ‘offers a four-way split screen option so that anytime in a lesson there can be a focus on what the teacher is doing and what any groups of pupils are simultaneously doing. In addition the cameras can be manipulated at any point in the session by the university tutor.’ (p743). The technology also enabled university-based tutors to control camera position, zoom features and so on.
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