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Introduction

ePortfolios can be used for a diverse range of purposes (formative, summative, presentational etc.) and both pedagogic and learning requirements vary greatly between different contexts. It is therefore important that ePortfolio software is flexible and easy to customise in order to meet these diverse requirements. A high level of configurability can also help ensure that ePortfolios are embedded in ways that are meaningful for both learners and other stakeholders. This flexibility is also important, given that demands on the portfolio are likely to change as pedagogic and policy requirements vary over time.

This paper draws on the experience of implementing and embedding ‘ePET’, a component-based ePortfolio (http://www.eportfolios.ac.uk), in a range of different institutions and subject areas. It has been used to develop structured portfolios for a range of different purposes including personal development planning (PDP), appraisal, formative assessment and summative assessment. ePET is also being used in 3 current JISC-funded regional ePortfolio pilots, including the ‘EPICS’ project in the North East of England (http://www.epics.ac.uk). The case summaries presented here summarise how the ePET portfolio has been successfully customised for 7 particular contexts; 3 for undergraduate programmes, 2 for postgraduate students, and 2 for continuing professional development (CPD). ePET can be considered to be an environment for developing portfolios, in the sense that whilst building on core software, each implementation will be different. Furthermore, within each implementation programme leaders select the components and level of structure used for each programme and stage of progression. As well as addressing programme requirements ePET also supports a number of unstructured areas
Portfolio Architecture

The ePortfolio (described in Cotterill et al., ePortfolios 2004
) was initially developed at Newcastle University as part of a collaborative FDTL-4 project (http://www.eportfolios.ac.uk/FDTL4). This utilises Open Source software (Zope & MySQL). The ePortfolio architecture (Figure 1) has been designed to be highly adaptable and offers the opportunity for developers to create new components using Open Source software. These components can draw on ‘built-in’ features to support content sharing, commenting, attaching objects (files, folders, links etc.), and integrated action planning. Course leaders can also create structured tools, without the need for any programming skills, using simple Web forms. They can also select from a bank of ‘generic’ components including a learning diary, CV, log of meetings with tutors, learning outcomes / skills log and tools to support PDP. 
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Figure 1. Overview of the Component-based Approach in ePET
Different sets of components can be selected for specific courses and year-groups. Learning outcomes/skill sets, nomenclature and ‘look-and feel’ can also be customised for each programme. Access can be controlled by the learner, but explicit access policies can also be defined for each component if the ePortfolio is being used to support assessment. Interoperability features, developed as part of the ePortfolio Extension Toolkit (ePET) project (http://epet.ac.uk), gives further flexibility for integration with other systems.

In addition to the structure determined by the course/programme, individual learners can create their own folders in which they can add a range of objects (files, links, reflective notes etc), structure their task lists, and keep unstructured blogs etc. Learners can control access to specific parts of their portfolio and can use this for ‘community-building’ purposes.
Embedding

The ePET portfolio has been adapted for a range of contexts some of which are summarised in this paper including undergraduate education (Medicine, Bioscience & Dentistry), postgraduate learning, and CPD (contract research staff & vocational dental practitioners) in 7 institutions. These ePortfolios include a mixture of existing ‘generic’ components (CV, Learning Diary etc.) and new context-specific components. Three were modelled on existing paper-based portfolios which have been applied in the ePET portfolio framework. This paper summarises 7 examples of how the flexibility to adapt the ePortfolios has helped with the implementation of these systems, in a way to best serve specific pedagogic requirements. The ePortfolio can be used as a ‘generic’ portfolio / PDP system, however, the adaptability of the system provides the opportunity to deeply embed PDP and other ePortfolio processes within the curriculum. This has the benefit of making them more meaningful to learners and other stakeholders. Of course successful embedding is also highly dependent of ‘people processes’ (eg. training, motivation of learners etc.). 

Case 1: Undergraduate Medicine (Newcastle University)
The ePET portfolio was initially implemented in the Medical programme at Newcastle University in 2003. Key policy drivers for implementing the portfolio were the general requirements for PDP in Higher Education
 and professional requirements for more reflective practitioners.
 Medicine is a complex and changing educational environment, with students spending the majority of their time off-campus, which fed into the design requirements for a flexible ePortfolio solution.
 The portfolio, initially developed on a stand-alone basis, was integrated into the bespoke VLE (called the ‘LSE’) for Medicine (Figure 2).
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The portfolio was first trialled in 2003 with Year 1 and 2 students who had the choice of using paper or online versions of the portfolio. The portfolio included ‘generic’ tools (CV, learning diary, meetings with tutors, learning outcomes log, action planning and SWOT) and subject-specific tools were also developed. Following successful piloting and evaluation a mandatory section for Year 1 students was introduced in 2005 in which students evidence attainment of specific learning outcomes for use in an appraisal.

Since 2003 it has also been mandatory for year 4 students to complete the ePortfolio for one of their 3 ‘SSC’ placements. This uses a structured ‘Learning Outcomes and Action Plan’ was specifically designed to support the SSCs. Students are required to identify intended learning outcomes (in negotiation with their supervisors). For each outcome students state how these will be achieved and how their attainment will be measured/quantified. During the SSC students reflect against these outcomes and evidenced their achievements. At the end of the SSC both intended and unintended learning outcomes are reviewed. Evaluation has been very positive5,
, in particular students found the planning of intended learning outcomes did have a positive impact on the way in which they approached their learning during their placements.
Case 2: Undergraduate Biosciences (Newcastle University)

The ePET portfolio was adapted for undergraduate Biomedical Sciences at Newcastle University in 2004. The key aims were to support PDP and employability by promoting awareness of transferable skills and common learning outcomes across a number of modular programmes (Figure 3). The portfolio includes many of the ‘generic’ components (CV, learning diary, records of meetings with tutors, and skills log). A new component was developed within the School of Biomedical Sciences to support an established programme of Year 3 projects. The component is a number of structured forms, incorporating action planning, recording achievements and reflection ie. PDP focussed in the context of the project work. The portfolio can be accessed on a ‘stand-alone’ basis or via the Blackboard VLE.
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Figure 3. Portfolio for Undergraduate bioscience, Newcastle University
Case 3: Undergraduate Medicine (St. Andrews University)

The ePET portfolio was implemented in the Medical programme at St Andrews University to support the development of reflective skills. As well as utilising some of the ‘generic’ components (CV, Learning Diary, Records of Meetings, Log of Learning Outcomes etc.) new features have been designed to integrate the portfolio into the curriculum
. In particular, ‘Patient Scenarios’ were introduced into the ePortfolio in 2004. In facilitated group work students define the core knowledge, skills and attitudes prompted by each case and discuss key objectives. The students then use their ePortfolio to record the process, determine their own specific learning objectives and create an action plan that defines the methods and resources they will use to consolidate their learning.  They then follow up these processes using the Learning Diaries in their ePortfolios to reflect on each patient and identify the strengths and weaknesses of their approach. In 2005, the ePortfolio was extended to include a logging tool for peer and staff review of clinical skills (Figure 4) to complement the Patient Scenarios.
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Figure 4.  Records of Peer and Staff Review of Clinical Skills
Case 4: Vocational Dental training (Northern Deanery)
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Figure 5. Development Logs of Vocational Trainees' Portfolio
A collaborative project involving a number of Dental Schools and postgraduate Deaneries in the UK is using the ePET ePortfolio and developing context-specific tools for dentistry. The portfolio began piloting in September 2004 with undergraduates at Queen Mary’s School of Medicine and Dentistry in London and with postgraduate vocational trainees (VTs) in the Northern Deanery. The aim is to develop a flexible portfolio which will cross the undergraduate-postgraduate divide in dentistry.

This VT portfolio is an electronic implementation of an existing paper-based log book used by vocational dental trainees in England. Specific components were developed to replicate the portfolio electronically and apply them within the ePET framework (Figure 5). This is an assessed portfolio and unlike most of the other implementations of ePET supervisors do automatically have access to read their trainees portfolio (except personal reflective notes) and can add comments. To replicate existing practice the commenting facility was modified to support either temporary or permanent comments.
Case 5: Postgraduate Researchers (Newcastle University)

Following the Roberts Review
 there has been increased investment in training and support for researchers across the UK. This has included initiatives to introduce PDP for all postgraduate students across the University.
 At Newcastle University a paper-based Postgraduate Research Training Portfolio was developed with cross-Faculty backing. The portfolio addresses skills identified by the Joint Research Councils
. 
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Figure 6. Research Plan within the postgraduate portfolio
ePET was used to implement the portfolio electronically, both drawing on existing components and developing new ones. The existing outcomes/skills log was configured to support the skills set defined by the Joint Research Council, the CV was used to replicate parts of the paper-based portfolio for recording attendance of conferences, training courses, presentations, and publications. New components, based on the paper forms, included a self-assessment and PDP, research plan (Figure 6), and reflection of project-specific goals. The components incorporate ‘core’ features of the ePortfolio (attaching files and other artefacts, integrated action planning, student controlled sharing and commenting etc.). Following successful piloting with postgraduate researchers in the Faculty of Medical Sciences the ePortfolio was made available on a University-wide basis for the beginning of the 2005/6 Academic year.   

Case 6: Contract Research Staff

Faculty-based programs to support contract research staff (CRS) have been established at the University of Newcastle. The ePET ePortfolio was customised for the CRS context and following a feasibility study is to be adopted across the University. 
 The ePortfolio was structured in a way designed to increase recognition and promote the development of generic research and other transferable skills. It also aims to provide a facility for CRS to record and reflect on their achievements on an on-going basis to promote pro-active personal development and career planning.
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Figure 7. Pilot CRS ePortfolio
The skills set for the CRS pilot study included generic research, transferable, and specialist skills. Users of the ePortfolio can record their achievements and keep reflective notes for these various skills. CRS can also record courses and conferences attended, including learning outcomes and statements on how they have applied their training. Records can then be cross-referenced with one or more skills to help build up a structured record learning and development. A CV tool is also included in the ePortfolio with sections on qualifications, employment, presentations, publications and teaching which can be cross-referenced with the skills framework. CRS can download their ePortfolio data as a template CV, which includes the skills-based information. 
Case 7: MSc Environmental Health
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Figure 8.  ePortfolio for Environmental Health (prototype)

As part of the EPICS regional project the ePET portfolio has been configured to test its applicability to a number of programmes at Teesside University. This includes a BSc & MSc in Environmental Health which had an existing paper-based Progress File. Tools within ePET (CV, Action Plan, SWOT etc) replicated parts of this Progress File and existing instructions were adapted and included in the online documentation within the ePortfolio.
Discussion
Here, we have proposed that ePortfolio software with high levels of flexibility give the benefit of being better able to match pedagogic and curricula requirements. The case summaries presented here include ePET implementations that use a mixture of existing ‘generic’ components and new of context-specific components used to support PDP, formative assessment, appraisal, and summative assessment. The aim of this flexible approach is to allow PDP and other ePortfolio processes to be better integrated with the pedagogic requirements of the curriculum, reducing the risk of the processes being perceived as an extra ‘bolt-on’ that does not readily relate to the subject. Three of the cases here were modelled on existing paper-based portfolios which have been applied in the ePET framework. This illustrates a benefit of flexible software which is able to build on existing pedagogy, where it exists. Flexibility to adopt to changing requirements is also important; for example in the Medical programme at Newcastle, there was a shift from voluntary to mandatory use of the portfolio and an additional requirement to support appraisal. Likewise, at St Andrews the portfolio new features have been introduced and the portfolio is being ‘fine-tuned’ to match the case-based aspects of a new curriculum. 
The case summaries here are structured portfolios, which in part relates to the specific pedagogical requirements that they support. However, it might be argued that these processes could be supported by unstructured ePortfolios (less structured implementations of ePET would be possible). Three key benefits of the structured approach are 1) providing a more direct relationship to the course / context, 2) the structure compliments – and indeed provides part of the pedagogy, 3) easier monitoring and anonymised QA statistics. It is also important to recognise that learners should also have some control over structure (in ePET  users can create folders, add files, Web pages, structure action plans etc.) and also control over access to their portfolio content.

While many ePortfolio solutions have some degree of flexibility, those developed in Open Source software are particularly adaptable to the local context. Of course, input from skilled technical staff need to be considered as part of the ‘total cost of ownership’ when considering solutions based on Open Source platforms. The potential benefits of flexible ePortfolios are however very high, particularly in organisations with diverse and changing requirements. Also, the flexible approach does raise challenges in terms of transfer of portfolio data; if new components are designed they will need to have their structures mapped to the interoperability schemas (ePET does this on a dictionary basis). Equally unstructured portfolios have challenges for interoperability and ePortfolios based largely on uploading files are likely to find that data is not re-usable as it is too highly aggregated.

As well as such technical issues it is of course at least as equally important to consider

 the non-technical challenges to ePortfolio implementation, particularly those related to ‘people processes’ (eg. training, motivation, facilitation of learners and tutors,  etc.).  Implementation will be a lengthy learning process and will involve difficult decisions (eg. clearly defining the purpose(s) of the portfolio, deciding whether assessment is necessary for engagement in your context, the level of structure required, and getting the right balance between support for subject-specific and transferable skills). Embedding an ePortfolio requires a continuous process of evaluation and refinement of both technical and people processes - in order to ‘fine-tune’ the role of ePortfolio in the curriculum and wider teaching and learning strategies. 

Conclusions
Here we have argued that ePortfolios should be flexible in order that the technology should adapt to suit pedagogy and not vice versa. The 7 case summaries presented here include examples of where a particular ePortfolio has been adopted to specific contexts by developing new components as well as selecting from a bank of ‘generic’ tools.  The structure of these portfolios provide part of the pedagogy – as part of a  ‘Blended-learning’ approach to PDP and other processes. It is also important to recognise that learners should also have some control over structure and control over access to their portfolio content.
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