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Introduction and Background
This paper presents the results of a pilot study which evaluated the integration of e-portfolios into the professional learning of 30 Postgraduate Certificate in Education (PGCE) student teachers from the University of Ulster in Northern Ireland, between 2005 and 2006. Professional learning, in this context includes how they used the e-portfolios to support evaluation and assessment of their teaching and how they developed the skills of reflection in and on learning. The study is particularly important as it took place amid the changing Northern Ireland policy context where three recent and separate developments have opened the way for it to become a mainstream possibility for all teachers. The first of these initiatives is a comprehensive review of the framework for Information and Communications Technology (ICT) in education, entitled ‘emPowering Schools’ (http://www.empoweringschools.com/). Published in 2004 (DE 2004), this strategy built on the achievements of its predecessor, the Northern Ireland Educational Technology (ET) Strategy (DENI 1997).  The ET Strategy secured good connectivity, embedded ICT into the curriculum, developed, through the New Opportunities Fund (NOF) teachers’ skills and achieved a comprehensive infrastructure. ‘EmPowering Schools’ was able to set out a more ambitious vision, in which, within a 5-year plan, it would; ‘bring about systemic (system-wide) changes which embed ICT into practice, transforming that practice where appropriate, rather than computerising existing processes’ (their emphasis) (DE 2004:5). Anderson and Stewart (2004: 89) summarized the point in time where policy in Northern Ireland could move from having a strong ICT base to making radical changes in how teachers and pupils think about education and learning; ‘There’s enough technology in place in Northern Ireland to realise that it’s not really about the technology, instead we can begin to think about the real issues of new approaches to learning.’ The shift in emphasis from using ICT to e-learning now requires that research, innovation and good practice in online activity is harmonized with other areas of education policy to help it become mainstream. Action plans and milestones within ‘emPowering Schools’ have explicitly linked e-learning to key policy areas of education such as learning, teaching, assessment, professional development, infrastructure, procurement and administration, creating the expectation that online activity will be a catalyst for change in all areas of professional practice. One of the overarching aims of ‘emPowering Schools’ is to provide the context in which pupils and teachers can become lifelong learners. This means providing, for pupils, the infrastructure to host and maintain a continuously evolving record of learning, encapsulated in pupil profiles. Similarly, for teachers, there is a growing perception that professional development can be supported by e-portfolios. Indeed, the new strategy requires that; ‘Members of the professional community should maintain personal eportfolios, as records of their continuing professional development…’ (DE 2004:23).  The intention is to introduce the application of e-portfolios through teacher leaders in order to provide a robust model of application. However, some work has already been undertaken in this area (McNair and Marshall, 2006: 474) and hence, this paper focuses on the use of e-portfolios within Initial Teacher Education as a precursor to evaluating possible trajectories for progress for the whole teaching community, in compliance with the aspirations of ‘emPowering Schools’.  Another strong facilitating factor linked to ‘emPowering Schools’ is the widespread adoption of Northern Ireland’s new, custom-built Virtual Learning Environment (VLE) ‘Learning Northern Ireland’ (LNI) which is currently connecting approximately 370,000 users in Northern Ireland’s 1200 schools, support organisations and Teacher Training Institutions. LNI, developed by Classroom 2000 (C2k) in partnership with Hewlett Packard (hp), now provides a password-protected online environment in which teachers can build collaborative communities of practice, exchange resources and indeed, teach about and through online media in and beyond the classroom or school boundaries.  The significance of LNI to this study is that it may have created the conditions in which professional development is no longer seen as physical attendance at courses which are delivered by an expert to a passive audience. Already it is being viewed by some as collaborative, asynchronous and peer-orientated. Similarly, therefore, the recording of and reflecting on professional development within a common VLE leads to the notion of evidence of learning that is located, shared, developed and evaluated within an interested community whose support is provided within a protected area and to which they would be granted access anytime anywhere.     
Even with its ambitions and far-reaching milestones, the professional development aspect of the ‘emPowering Schools’ initiative may progress little except by those particularly interested in e-portfolios, were it not for a second initiative.  The General Teaching Council of Northern Ireland (GTCNI) in their review of the teachers’ competence framework (http://www.gtcni.org.uk/) has reopened the debate about what constitutes appropriate teaching competence and by implication, the content of appropriate professional development.  The key motivation here was to review Northern Ireland’s 92 teaching competences, reducing them to 27 and seeking to establish career progression routes through Core, Chartered and Advanced Chartered milestones for each teacher. The timing of this review, coinciding as it does with a heightened awareness of the implications of ‘emPowering Schools’ means that the debate can now include new opportunities to think about how assessment and recording each teacher’s professional development milestones can be facilitated online and how support can be provided in ways that were not possible in the past due to geographical and time-bound restrictions.  

A third, perhaps less germane but nonetheless strategically significant initiative has come from the Education and Training Inspectorate (ETI) in the form of their guidance on how teachers should become more effective in their teaching. ‘The Reflective Teacher’ (ETI 2005) sets out guidance relating to how teachers should habitually reflect on their own effectiveness in the classroom and by implication, the professional directions they need to embark on to improve.  Its expectations are summarized in Figure 1 below: 
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Figure 1: A Model of Reflection (ETI, 2005: 5)

The significance of this initiative is that it formalizes reflection, embedding its language and expectations into everyday practice. Also, it provides a common platform for its application and, for e-portfolios, the potential for a commonly understood way of systematizing how reflective practice is recorded, communicated and evaluated. More strategically, the inclusion of this third statutory agency in the e-portfolio agenda for Northern Ireland (C2K, GTCNI and ETI) provides a more comprehensive basis for establishing a culture within which e-portfolios can be seen as a relevant and purposeful way of providing professional development support.  Of course, the European context cannot be ignored. The European Commission’s (EC) Lisbon Strategy to increase Europe’s competitiveness and social cohesion and the desire to develop; “…a ‘portfolio’ system which will enable citizens, at all stages of education and training, to group together their qualifications and competences and present them…” (EC 2001) is an important aspect of developments in Northern Ireland. It is crucial that any progress with e-portfolios is closely linked with national and pan-European e-portfolio strategies (DfES, 2005;  EIfEL, 2005).  
The PGCE course and the role of critical reflective practice 
It was within this context that a partnership was set up between C2k and the University of Ulster to identify how competence development could be more effectively facilitated, recorded and communicated to mentors and peers.  At the University of Ulster, there are 125 students enrolled in Post-primary courses representing the eight subjects of art and design, English, geography, history, home economics, music education, physical education and technology and design. Only the latter two cohorts were involved in the study in order to pilot the process of recording and evaluating teaching competence, with the intention of rolling the work out to the remaining cohorts, following evaluation and the agreement of the respective tutors. Two thirds of the 36 week course are taken up with school placements and there is a common approach to the development of reflective practice, based on Schön’s (1987) view of reflection in and on action. For teachers, this has been summarized by Pollard (2002: 16).  Evidence of teaching competence in Initial Teacher Education has traditionally been provided through a combination of assignments, observations of teaching and the development of a paper-based teaching portfolio containing a wide range of resources, policy statements, lesson plans and evaluations. For students, this means that there is a strongly established link between the elements of their course and what they do in the classroom. Initially, students are ‘taught’ some of the main teaching concepts such as learning, teaching, psychological and social theory (received knowledge) but because of the intensive nature of the one-year PGCE course, there is rapid application of these theories to practice through observation and practical application. While reflection begins with the validation and evaluation of received knowledge, students are required to evaluate their practice on a continuing basis (following each lesson), review and update their knowledge base and reapply it. Once revalidated, students are expected then to share the process and its outcomes with peers, tutors and mentors in their placements schools. The process is iterative, interactive and progressive.  In practice, students are required to use the VLE for reflection during their school placements (its use serves many other purposes including sharing resources and collaborative working in a range of teaching and learning activities (Clarke, 2002; Lambe and Clarke, 2003).   

Developing the aims and rationale for the study 

Setting up the study, therefore commenced with a review of how the new competence framework might best be represented within the structure of an e-portfolio. The main aims of the study were to: 

· Identify the main issues in designing and developing an e-portfolio for professional development of teachers;

· Consider whether the communication and collaboration tools within a VLE can add value to the e-portfolio once located within LNI; 

· Establish what competences would be most relevant to student teachers and how the e-portfolio might support their development; 

· Bring together key teachers and learners to support student development;
· Identify issues for further development and study. 
Figure 2 illustrates the model which was used as a basis for deciding the layout of the HTML pages that made up the e-portfolio sections.  Two main issues influenced its construction, the institutional, curricular and educational constraints within which students and their tutors would need to operate (represented by the underlying circles) and the layout and content expected within each page. The institutional constraints included the course structure, its assessment requirements and its teaching and learning expectations, each of which influenced when and how students would enter evidence of teaching competence into the e-portfolio. We outline below, how the e-portfolio met some of these course requirements. The curricular constraints aimed to recognize that students would compile the e-portfolio as post-primary subject teachers (in this study, technology and design and physical education (PE)) and that subject differences may influence how they selected, applied and evaluated e-portfolio content. While within the pilot, no subject differences were detected in the process, nonetheless the model recognizes that other subjects may differ. Other educational constraints included what would be expected in relation to, for example, the use of ICT, special needs education, pastoral care, classroom management and discipline. 
Each page represents a set of competences that were grouped under headings defined by the GTCNI (http://www.gtcni.org.uk/). While no specific competences were listed in the pages, there was an expectation that students, supported by tutors, would ensure that all the competences within that group were addressed. Thus, the competence areas, which the student teachers were to develop throughout their PGCE year became the navigation structure for their e-portfolios. Regarding page layout, it was important that each page had a consistent structure and appearance so that students and supporting teachers would become familiar with its layout and target important issues relatively quickly. Based on the view of reflective practice outline above, each web-page had space for an introduction, a section for the presentation of evidence relating to the competence area for that page, a section for comment by others and a final section for action plans for further development. The home page provided an introduction to the e-portfolio and outlined user requirements (illustrated in Figure 3 below) Students were asked to complete e-portfolio at key points in the course; during and following each school placement (to consolidate and articulate the extent of their work-based learning);  at ‘eureka’ moments (when students themselves noted a significant personal learning gain) and as part of the assessment process (one assignment was presented completely within the e-portfolio). For the purposes of this pilot, students were given freedom as to which section they completed (whether teaching and learning; professional values etc.) but there were collaborative and individual discussions with the tutor about how best to represent the learning gains within the sections chosen.  
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Eportfolio of Kathryn Casey

Welcome to my E-Portfolio, where you will find elements of my work as a teacher, as well as my
identified areas for future development.

During my undergraduate degree in Bsc (Hons) Technology & Design at Jordanstown I developed skills
in various areas such as Design, CAD, Mechanics, Electronics and Materials. T especially enjoyed
learning various CAD packages and enhancing my skill in this area. You will find some examples of my
practical work in the Knowledge and Understanding section and of my ICT work in the ICT section

of Teaching and Learning.

T am currently undertaking my PGCE in Technology and Design at Jordanstown, with Religious
Education as my subsidary subject. My periods of school placement have been at Fort Hill Tnfegrated
College, Lisburn and Our Lady & St Patrick's College, Knock.

Before you examine the content of this eportfalio please read the information contained within the
document ' Access rights to this e-portfolio’ .

Please comment freely on hose areas you have observed or supported me in.

Thank you

Comment on my E-Portfolio




Figure 2: An  e-Portfolio Development  Model

Figure 3: Typical e-Portfolio Home Page

Summary of Results 

Design and Structure 
The e-portfolio was created as a template set of HTML pages and housed within the LNI environment. This was to allow the e-portfolio builder to avail of all the functionality and communication and collaborative tools within the VLE. The advantages of storing the e-portfolio within LNI included the absence of a need to purchase web-space to host their e-portfolios online (they were entitled to their own online learning area within LNI). Any content uploaded to the e-portfolio was automatically stored in the Northern Ireland Data Centre, which is managed by hp and backed-up regularly. Furthermore the students had free access to contact the C2k Helpdesk for technical support under the ‘Managed Service’ agreement that C2k has with hp. LNI is a secure password-protected e-learning environment so the e-portfolios were initially private to their authors until opened to selected audiences. The authors had automatic access via LNI to a database of LNI users, from which they could select their individuals or groups who could then access a student’s e-portfolio via their own portal within LNI. The author could also set permissions for their guests to view their e-portfolio with a complement of rights. A guest could be made a co-editor along with the author and in the context of this study, co-editing rights were given to the project team to moderate the e-portfolios for the evaluation of the pilot. However it is a feature that could be used more to facilitate peers developing joint projects.  Guests, in general, viewed the e-portfolios with read-only rights plus the ability to post comments to discussion forums. The author could insert multiple discussion forums at any point within their e-portfolio. All of the students inserted at least one discussion forum and  several created a separate forum for each competence area they were developing.  The forums were used more by the UU tutors than by supervising teachers for the mentoring of the students. A further study will concentrate on encouraging more input from the teaching community. One of the more user-friendly aspects of the LNI e-portfolio was that no web-authoring skills were required to maintain and update an e-portfolio. The e-portfolio author used a set of simple online tools for editing and formatting text, uploading and downloading files, embedding media files and inserting hyperlinks. The editing was done online and so, on accepting changes, the e-portfolios were automatically published within the VLE. The area within LNI where the students built their e-portfolios had not been designed with an e-portfolio in mind so in order to facilitate the study some ad-hoc technical changes were made to integrate the e-portfolio with the discussion forums and other areas of the VLE.  
Using the competence statements to design e-portfolio structure has enabled students, their school mentors and course tutors to map their strengths and weaknesses directly onto the e-portfolio and share them with a wider professional audience. While the current structure may change, the process of designing it has provided a developmental model that teachers are likely to recognize. While completing sections of the e-portfolio was an integral part of the PGCE assessment structure (an important innovation in linking the course with the e-portfolio) most students were aware of the personal advantages of using the e-portfolio and agreed that they would sustain it through Induction and Early Professional Development (years two and three of their teaching career).

Using the e-portfolio to support teaching and learning 

When asked about the importance of the e-portfolio in their teaching, students commented on how the process of compiling the e-portfolio supported reflection, improved their teaching and made them more thoughtful about their teaching (Figure 4). 
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Figure 4: Student views about how the e-portfolio supported teaching (N=23)

While reflective practice was a key feature of the project, some students failed to analyze their work but rather, thought that descriptions of their teaching would be adequate. We take the view that for some students, analytically articulating their reflections requires a level of understanding that may take time to develop, while for others such analysis seems to become a feature of their professional development more readily.  This differentiation in reflection was seen as an important highlighting function of the e-portfolio and enabled deeper and more targeted dialogue about students’ teaching and learning activities.  On completion of the pilot, interviews, carried out with a sample of six student teachers, highlighted four issues, each of which have technical implications for any future e-portfolio solution. Firstly, students expressed the view that there were advantages relating to its portability. In its simplest form it was used as a repository for their work. The online dimension counteracted the necessity to maintain paper-based portfolios; “…because the e-portfolio is online it has potential to make paper-based portfolios redundant. All that is required is an online computer to access it” (Technology and Design student). In fact it was felt to be an improvement over other off-line digital forms of e-portfolio as online access negated any need to find a means of transporting or transferring an e-portfolio to the desired audience.  Secondly, they commented upon the e-portfolio as a useful medium for showcasing their work; “…I used my e-portfolio as a means of showcasing my work. I showcased examples from the projects I had undertaken and developed during the PGCE year. I uploaded exemplars I had created and used in the classroom with my pupils and I even included demonstrations of work I had done as an undergraduate” (Technology and Design student). In order to provide access to their e-portfolios,  students were granted access to the NI database of teachers and educationalists, giving them opportunities to present their work to a target audience such as potential employers or practicing teachers who, through the discussion forums, could act as mentors. Several students expressed the view that as their e-portfolios grew, pride and confidence in their work grew also. Some students became keen promoters of the e-portfolio by demonstrating their e-portfolios to teachers they had worked with on school placement and explaining the ease with which an e-portfolio could be built. 
Thirdly, the students felt that as a medium for personal reflection, the e-portfolio brought added value to their professional development. They suggested that it had potential to become a learning journal or a revision journal to which a teacher could return and reflect throughout their teaching career. They agreed that the reflective aspect of the e-portfolio could help its author learn from past mistakes and thus inform decision making for the future. In this respect it could prove to be a valuable tool to support lifelong learning;  “I can see its potential for continuous professional development if teachers were to……build up their e-portfolios they will always be able to look back and see how their career has progressed” (PE student).  Several students also expressed the view that an e-portfolio would be a useful tool to help teachers meet new challenges arising from the new educational initiatives. As Northern Ireland is on the verge of implementing a new curriculum, the student teachers devoted aspects of their e-portfolios to focusing on the development of the new skills required. Where sections within the e-portfolio had little content (as this was a pilot, we did not require students to complete all sections of the e-portfolio) the need to concentrate more effort in these areas was highlighted; “There were clear benefits for building an e-portfolio…[it] highlighted which areas needed more work….It revealed where evidence was lacking.”(PE student). 
Fourthly, the study revealed that communication and collaboration are considered by the students to be key aspects of professional development and that the e-portfolio has a role to play in this. The students approved of the fact that they could share their e-portfolios with peers and colleagues both within their subject specialism and across the curriculum. They were positive about the opportunity to open their e-portfolios to potential employers and mentors who could add their advice and expertise; “The e-portfolio has potential as a vehicle through which teachers, especially Beginning Teachers, can be mentored by experienced professionals”(Technology and Design student)  The e-portfolio was considered to be a point of reference for collaboration that would give opportunity for teachers to pool good ideas, share resources and collaborate over the production of new resources;  “the e-portfolio has potential to support collaborative networks of teachers working together.” (PE student).  One student felt that his e-portfolio was such a rich source of educational material that it should be opened up to pupils but was unsure how this could be done to the benefit of the teaching and learning process without comprising the need for author privacy in areas containing sensitive personal information. 

The student teachers felt that as authors they each were the owners of their e-portfolios. They referred to the personal facet of the e-portfolio; “I think that it is important that the e-portfolio is owned by the person who created it. That personal sense of ownership stimulates pride in your work and gives you the confidence to showcase to others.”(Technology and Design student).  The students were concerned about both privacy and copyright issues and as prospective teachers and possible future managers of pupil e-portfolios, they highlighted the need for an e-portfolio coordinator, to ensure that the e-portfolio content was authentic. This was of particular interest to one student who expressed concern about validating the e-portfolio content after the PGCE year had finished. Regarding copyright, students had been encouraged to insert a statement on the opening page of their e-portfolio to inform guests that all the content on view remained the sole copyright of the owner and was not to be used for any purpose without author permission. This step was to protect the intellectual copyright of the author and also to set up the expectation that dialogue should be collegial and mutual.  Peer evaluation and support has been an integral part of the PGCE course for many years and while there was intensive peer support off-line through texts, emails and phone calls, collaboration within the e-portfolio was seen as a more formal task and may not have captured the broad range of professional learning activities and support that actually took place. Finding ways to blogg more informally so that learning support can be extracted will be an important aspect of future innovations. However, we acknowledge that this is an area of research and evaluation that needs  to be developed.  

Conclusions and Recommendations 
The study revealed that the incorporation of a number of technical enhancements to the e-portfolio could support any future e-portfolio initiative for the professional development of teachers. For example, we believe that to help the author maintain the intellectual copyright of their work, a copyright statement outlining the terms and conditions under which a guest could view the e-portfolio could be set to open on first access by a guest who would then be required to accept before proceeding.   To promote ownership, users should be able to personalise their e-portfolios using, for example, text editing, colour, clipart, animation, graphics and hyperlinks, all being part of a preferences, menu.  While this project did not use video to support the analysis of evidence of teaching and learning, some students advocated the use of video as a self-evaluation tool, making the construction, editing and evaluating of video files and important part of the way evidence is presented. The extent to which administrators or co-editors should also be able to make modifications emerged as an issue of uncertainty, as the concept of ownership may conflict with the ability of others to intervene. We believe that the teaching profession as a whole need to agree how it views the hierarchy of influence in teachers’ e-portfolios. There are at least five institutions providing Initial Teacher Education in Northern Ireland and there may be debate focusing on the role of the institution and that of the profession in relation to such levels of access. 
Students agreed that the accessible and universal nature of the web-based e-portfolio available to them in LNI, along with the fact that its anywhere-anytime editing features allowed them to work flexibly and would help towards promoting an e-portfolio culture. Similarly, they expressed the view that the use of discussion forums for the mentoring of students by experienced teachers (although not widely used during our pilot) should be encouraged as a means of providing the students with guidance and support for their continuous professional development.  While the reason for the lack of participation in discussions may have been that during the period of the study LNI was still in the process of being introduced to the teaching community, this is an area that all agreed should be developed. Strategically, the roll-out of LNI to all schools in Northern Ireland, along with training to  help embed it as the VLE for teachers and pupils, is taking place at the time of writing.  The pilot has stimulated interest in teacher e-portfolios with Northern Ireland and there is discussion about the integration of a teacher e-portfolio within LNI. This discussion is timely as the training, technical and embedding issues, may support the view that teaching, learning and professional development should take place within one integrated and unified system. Such thinking may add value to LNI usage as it may capitalise on user-familiarity with the interface, navigation and functionality. Other benefits would include the benefits of technical support from the C2k Helpdesk and the availability of the Northern Ireland Data Centre, the storage area where all resources for all schools is held and maintained. The final benefit to integration is the ability to construct a single sign-on facility, where all electronic services are available on receipt of one ID and password. 
If e-portfolios were to be used in support of lifelong learning then keeping them up to date, valid and relevant will be essential. Issues central to career-long and career-wide professional development include timing of key milestones for ITE and serving teachers. The e-portfolio should alert the owner to key times when evidence may be required for assessment, evaluation or other purposes. Similarly, good management of data storage and file sizes may assist users to maintain e-portfolios that are transportable across a range of platforms. The relationship between online and offline storage may need to be considered and it is possible (some may say likely) that not all teachers will use an e-portfolio to support their professional development. Similarly, off-line storage may require investigation if it is likely that users may need to update, re-instate or modify archived material. In such cases, the transportation of information highlights another complexity, particularly where teachers move from one jurisdiction to another, an increasing trend within Europe.  It became evident from feedback that e-portfolio ‘views’ is a desirable feature. By views, students expressed the need to open up different parts of their e-portfolio to different audiences whilst keeping some aspects private. For example, colleagues in subject departments may have different reasons for visiting the e-portfolio than senior managers. Also, peers who try to develop collaborative work across schools may have different reasons for visiting the e-portfolio than subject experts. With this flexibility in mind, the e-portfolio can become a centre for a wide range of professional development activities.   At the moment LNI provides a partial ‘views’ feature allowing teachers to build multiple e-portfolios each with its own access and permission rights. Such integration will require further technical development.  The incorporation of a ‘search’ mechanism would facilitate interrogation of an e-portfolio. A viewer would be automatically directed to an area of particular interest to them within the e-portfolio, a definite advantage when browsing large and complex e-portfolios. Search functionality would also allow a visitor to find stored work, information or comment and facilitate the quick and targeted  provision of feedback for specific support purposes.  The study also revealed that reflection informed decision making for the future. The addition of an action planner and diary would allow the author to identify a focus for further development, articulate a plan to meet its challenges, set personal targets, milestones and deadlines and review and evaluate progress. The collaborative nature of the e-portfolio would allow mentors with appropriate access rights to input their expertise to the planning and evaluating process.
While the project was limited in its scope to two groups of students within one institution, it has nonetheless achieved its overall aim, to establish the concept of a student teacher e-portfolio for career-long and career-wide learning and has highlighted issues that need to be exposed and discussed by the teaching community as a whole. The major cultural issue we foresee is that of integration within the teaching community. While students were keen to try the new e-portfolio, the small scale of the project means that there is a strong challenge to ensure that broadcasting its benefits to the wider teaching community targets the needs of both new and experienced teachers. To this end, the study has informed the beginning of a wider Teacher e-Portfolio (Te-P) collaborative project between the GTCNI, the University Council for the Education of Teachers in Northern Ireland (UCETNI), the Regional Training Unit (RTU) and the Department for Education.  The Te-P group has been presented with the task of designing a specification that will lead to the development of an e-portfolio system for all Northern Ireland’s 25,000 teachers and teacher leaders.  
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