Version 2

Developing a Methodology for Building a

 Reference Model of e-Portfolio

What kind of methodology is needed to define common patterns of the use of e-Portfolio and in this way support the development and piloting of a reference model?  

This paper asks what functions a methodology must support by: -

· Reviewing methods that are being developed within the Lifelong Learning Programme (section 2).

· Identifying other methods required to build a reference model of e-Portfolio (section 3) 

· Considering the methods required to evaluate pilot implementations for policy makers and other strategic stakeholders in order to infer the benchmarks that the previous methods should produce (section 4).

The paper reviews the work on the detail of methods for Building Scenarios and Use Cases I have undertaken for the Nottingham e-Portfolio project and the CRA Support Project for the Lifelong Learning Programme.  This provides a high starting point for the development of a detailed methodology for building a reference model for e-Portfolio but is incomplete in two important areas: -

· How to generalise specific materials (discussed in section 3)

· How to build the collection of evidence for the evaluation and assessment of  implementations of e-Portfolios into the conventions for building scenarios and use cases and the databases supporting them (discussed in section 4)

I use the term e-Portfolio Reference Model in this paper because it encompasses both the PDP services which form a focus of interest but also other types of function and service, for example the assessment of achievement.  Use cases have begun to indicate the connection between PDP and this and other domains which e-Portfolio covers. 

1. What are the functions a methodology must support?

There is a need for methods: -


1.1. by which stakeholders can express their intended or actual practice in natural language;

1.2. from which technologists can identify common patterns; 

1.3. around which stakeholders may develop consensus;

1.4. from which technologists and other experts may develop a common profile supporting interoperability between the diverse services that stakeholders need and capable of phased implementation in the short, medium and longer term; 

1.5. in a form that can be tested for conformance against a formal or informal standard for e-Portfolio interoperability for use in the UK in the medium term and for use internationally in the longer term; 

1.6. containing indicators which policy makers and evaluators can use to confirm the utility of pilot implementations;

1.7. and more general case studies expressing the actual experience of using interoperating systems in natural language.

The ELF will form a common reference point throughout this process.

2. Methods being developed within the Lifelong Learning Programme

2.1. Expressing intended or actual practice by means of high level scenarios

The bid for the Nottingham e-Portfolio project was built around a scenario of use, a high level overview of learners’ progress between different episodes of learning and into Higher Education.
  The original function of the scenario was formative: - the development of a bid. The secondary function was presentational, to gain buy in from managers within institutions and JISC.

From this work I developed a template for building scenarios for the Lifelong Learning Programme Support Project.  This is designed for use with a bespoke database provided by European Schoolnet, which is intended to capture research evidence, such as the feedback from the linked website.  This allows explicit categorisation of the scenario materials and the feedback on those materials. 

The scenario materials are in natural language but are designed to begin a process of formalising user requirements. The scenario is expressed entirely in terms of the pathway followed by the learner and the supporting actors.  It does not take proper account of the types of information that are being used, just as a more detailed process use case 
 expresses a process independent of its technical representation.  In order to identify cognate requirements and services it is essential to assess how specific data is used within alternative scenarios.  It is therefore essential to develop use cases for key episodes within the scenarios.  

2.2. Identifying common patterns: -

2.2.1.  by means of high level scenarios

A set of scenarios permits a general assessment of how far the different services within superficially different scenarios form common types.

The Nottingham e-Portfolio Project developed three further scenarios for different pathways as a context for its core work.  In June 2004 the scenarios were presented at a seminar to experts in these other fields who were asked how close the broad processes they described were to one another.  The specific proposition was that: - “the services for learners’ use of e-Portfolio in one episode of education or employment is often re-useable in another, such that the costs of introducing lifelong learning are significantly reduced and the practicability of developing integrated support for the lifelong development of learners significantly increased.”

The scenarios did not provide the level of detail required for this assessment, but did provide sufficient information to identify whether a more detailed study was viable and what issues it should address.  

In this case it was agreed that the scenarios appeared to contain common patterns and some colleagues in schools, colleges, industry and training committed to undertake further joint work together with the project to confirm whether it is practicable to define a generic profile of e-Portfolio.  

In addition, the seminar identified a further domain, Lifelong Learning outside full time education, in which further cognate scenarios should be developed.  

The definition of types of stakeholder has been particularly useful in identifying shared and conflicting interests and I will discuss this more fully in a separate paper on the use of scenarios for making a Business Case.  This will cover initial buy in and sustainability at the end of a project.

2.2.2. Identifying potential common patterns by means of outline use case storyboards;

It is impractical to develop a comprehensive set of detailed use cases across more than 4 scenarios.  A set of outline use cases presented as a “storyboard” of Visio diagrams offered a lightweight means of identifying the types of services generating and processing the types of information within three of the Nottingham scenarios.  Taken together with the information about actors and stakeholders this provides a complete sketch of a part of a scenario sufficient for specific connections to be made with parallel episodes in other scenarios.  More detailed use cases can then be developed for key episodes identified from the storyboard, for example a priority class of applicants (say from a disadvantaged background) who are on the borderline for selection for competitive subjects in education or accelerated management development in employment.

These outline process use cases lead toward system use cases and imply, but not specify, the ways in which a process could be realised technically.  

The same technique has been developed through work for CEDEFOP to provide parallel scenarios of different levels of implementation.  The first, basic implementation of interoperability for learner information in 2006 requires no change in existing ICT systems.  In 2010 a second scenario assumes that the existing ICT has been upgraded to take advantage of enhanced learner information.  By 2014 new ICT systems have been developed to make optimal use of enhanced learner information under the third storyboard.

3. Methods required to develop a Reference Model

The work on methods that I have undertaken with colleagues in the Nottingham e-Portfolio Project and the CRA Lifelong Learning Support Project therefore provides a high starting point for the development of a methodology for a reference model, but is incomplete. There are two key issues that need to be addressed.  The first relates to the identification of common patterns and the generalisation of specific use cases covering the same episode in different scenarios in order to produce a set of common materials underlying each version.  This should be discussed at the LIPSIG on January 17.  

3.1. Confirming common patterns by means of process use cases

I will produce a new draft version of the Building Use Cases Pack in early January for road testing by Nottingham LEA and the University of Paisley.   The LEA will provide use cases of PDP undertaken by two types of learner at Y11, Y12 and Y13.  In each case the same PDP supports two scenarios; application to employment or Higher Education. 

This is intended to act as a stimulus to the development of further new and variant use cases of school and college PDP services.  All these use cases should specify the information being called on, processed, generated and presented by whom and for what purpose and the supporting services involved. 

This will therefore provide a definition of functions from which an abstract model of the behaviour of the data may be derived and represented in UML diagrams.  Profiles of the data required for particular use cases will be identified against an information model for the whole domain.

This should provide generalised profiles drawn from a wide range of specific examples of intended practice, for example for Y11-Y13 PDP for a wider range of types of learners.  These may in turn be generalised, for example how far are the PDP processes in schools and colleges supporting entry to university or employment (Nottingham scenarios A&B) cognate with the PDP in university supporting entry to employment or further study (Nottingham scenarios C&D)?  The scenarios and use cases being produced by projects in the Lifelong Learning programme and planned for some of the current regional projects make this a practical proposition.

These process use cases should be of significant benefit to developers and vendors.  However, the primary intention should be to specify the information (and services) that any e-Portfolio in use within the UK must be able to import and export by what types of actor and for what type of purpose.  The work will provide the outline of a generic standard for interoperability and hence lifelong learning and a methodology supporting the progressive development of e-Portfolios for lifelong learning.  

3.2. The nature of an extensible e-Portfolio Standard

What kind of techniques, for example what kind of UML diagrams, do we need for this process? Rather than proposing a particular method, colleagues within the CETIS LIPSIG agree that there should be an open discussion of these issues at the next meeting in Birmingham on 17 January 
.  

However, it may however, be useful to set out a medium goal for what need a standard drawn from an e-Portfolio Reference Model should contain: -

· A map of the e-Portfolio domain against the ELF

· A specification of the e-Portfolio domain based upon international standards but providing the more detailed information required for implementation, at minimum in the UK.  For some sub domains, a similar level of detail will be required to meet the UK use of European procedures and this should be extensible to other parts of the world;

· Profiles of nested sub domains referencing the ELF (e.g. application for education and employment within which a more specific specification of application to FE college nests). 

· Advice on the implementation of the full specification and its sub domains referencing the scenarios, use cases and other materials on a reference model website.

· Specific advice on the development of profiles and the implementation of profiles, emphasising the importance of conformance testing and referencing the work of the TELCERT project.

· Specific advice on the phasing of implementation to provide migration paths for developers and implementers of vendor products from basic through upgraded to optimised implementation of e-Portfolio.

· A code of practice on the evaluation and assessment of implementations, taking account of accessibility and legal issues.

· A code of practice for developing new practice to extend the standard.

The methodology required to develop a reference model need not support all these outputs, but should bear them in mind in order that it can be extended to support them where this becomes appropriate. 

3.3. Use Cases as a tool to explore specific issues

There are a range of further, more specific issues which the 17 January meeting of the LIPSIG could also discuss which I outline in an Annex.

4. Providing a means by which policy makers and other evaluators can assess the resulting e-Portfolio Standard

The second main gap in the methodology is that it does not yet address the benefits (and disbenefits) to stakeholders, especially learners, of the implementation of e-Portfolio.  However, the methods proposed allow both scenarios and use cases to be categorised and the feedback on them assessed.  It would be useful to develop a further set of propositions which the methodology should verify.  These should centre on learners in education and employment but take account of other stakeholders.

The Nottingham project is built around a series of propositions, that:-

· there are common patterns of practice;

· ICT solutions are therefore often re-useable;

· it is therefore practicable to develop a profile of e-Portfolio covering lifelong learning.

The methods reviewed in Section 2 begin to verify these propositions, which reflect the general policy of government.  Section 3 continues this process.  Pilot implementations should verify these technical propositions.  This would be a considerable technical achievement which would not in any way confirm the benefit of e-Portfolio to non-technical stakeholders, in particular to learners.

An example of such a proposition arises from the Nottingham Post Qualification Admission (PQA) Use Case, which explores how a type of learner changes her choice of university to take advantage of better than expected results.   PQA is proposed because many learners from disadvantaged backgrounds do not enter the most competitive institutions their results make available to them.  A verifiable proposition of a benefit of  the use of e-Portfolio for Y9-Y13 might be: - 

“The results of college students using an e-Portfolio to identify contingency plans for better or worse than expected results will more closely match the results required by the HEI they enter than those of students who do not.”

More generally, PDP use cases proposing patterns of learners’ behaviour should be followed up by research on actual patterns of learners’ behaviour.

The Building Scenarios exercise captures information about what stakeholders want which is intended for use for Building Use Cases.  The Building Use Cases materials will specifically prompt for propositions of this kind.  

It is important to identify a further set of propositions capable of verification through the type of methods proposed here confirming how far the goals of non-technical stakeholders, especially learners, are met.  A well founded methodology would allow the “basic implementations” circa 2006 to be evaluated so that lessons could be applied to the “upgraded implementations” circa 2010 and the process repeated for the “optimised implementations” circa 2014.  

The LIPSIG will discuss how the information captured by use cases is used for formal technical representation within a reference model.  There is also a need for a discussion of the kinds of propositions that should be built into this work from the outset to verify its utility.

There is also a need for a more holistic view.  For example, a scenario outlining a pattern for implementation might usefully be followed up by a case study evaluating the pilot implementation in terms of general benefits to learners.  Here it might be useful to discuss how the Building Scenarios paper can support the later development of case studies of actual use of what the scenario proposes.

ANNEX

Use Cases as a tool to explore specific issues

Use Cases offer an important means of working through representative examples of key issues for the implementation of lifelong learning: -

a) Webservices

The outline use case storyboards imply the utility of webservices and specific system use cases should be developed to exemplify this approach.  Some vendors may be willing to contribute use cases of their products at their own expense, but this needs to be contextualised.

b) PDP tools projects

The scenarios and outline use cases indicate some of the potential benefits to e-Portfolio offered by these projects, but there are significant technical difficulties in back-engineering interoperability.  A technical group within LIPSIG has been proposed as a way of addressing these issues. 

c) Legal Issues

A set of outline use cases exemplifying some legal issues with the re-use of learner information has been identified for discussion with the legal project and with a view to develop more detailed process use cases to work through problems and exemplify good practice.

d) Digital Object Identifiers

In a traditional e-Progress File system, such as e-PARS, the student sends a tutor a presentation for discussion with a tutor ahead of a meeting.  Some commercial and open source e-Portfolios allow learners to make a presentation available to a range of actors.  For example, a learner may make a presentational e-Portfolio available to potential employers and recruitment agencies. This has analogies with the publication of materials for which the use of Digital Object Identifiers is reviewed in the recent report from TSO commissioned by JISC.  This may bear further exploration.

e) Others

Accessibility in general and in particular the Scenario developed by Loughborough within the Lifelong Learning Programme has already been brought to the attention of UCAS, a potential partner within the development of a reference model. It would be useful to have a suite of use cases exemplifying how a range of accessibility needs can be met.  These would be of benefit to all reference model projects. 

� A scenario describes a typical high level pattern of use of en e-Portfolio as a narrative or story.  For example, the support an e-Portfolio gives to a college leaver entering employment could form one scenario, the support for entry to higher education an alternative scenario.





� I have avoided the common term “business process use case” since in this domain the use cases cover both pedagogic processes by which learners prepare to make an application and the “business processes” by which they are selected by an organisation.  A use case describes the major functions that ICT systems supporting a scenario will perform for the major actors, and the goals that the systems achieve for those actors.


� If you wish to attend this meeting please contact Gail at � HYPERLINK "mailto:gail@recordingachievement.org" ��gail@recordingachievement.org�





� One recurrent theme that has emerged from use cases relates to assessment, in particular the use of results and specifically the learner’s understanding of assessment.  
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