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PART 1
BACKGROUND
1.1 Introduction
This new version of the pack takes specific account of the need to develop a reference model for ePortfolio by partners within the project led by the University of Nottingham which include the LEA, CRA, employers, learndirect, colleges and other JISC projects. The CETIS LIPSIG will work closely with the University of Nottingham and international partners in this development.
The pack sets out some conventions for developing scenarios of practice and use cases derived from work undertaken for the JISC Lifelong Learning Programme, specifically the processes making use of learner information, including ePortfolios. It provides conventions to capture actual and intended practice in a form that can be held in a common database allowing common patterns to be identified and generalised. Both scenarios and use cases should be expressed in terms which are independent of the specific human and electronic systems through which they may be realised.
It is important that a scenario of practice should be written in plain natural language so that it can be easily understood by speakers of other languages and by specialists in different fields. It should provide a story that teachers, technologists and policy makers can understand. A scenario of practice provides the ‘landscape’ within which scenarios of policy may then be developed by particular organisations or national bodies. The raw materials it contains, especially the information about actors and stakeholders, may also be rendered in formal terms to support the development of standards for interoperability and specific software. Scenarios of policy are beyond the scope of the current version of this pack.

Scenarios of practice and policy will identify key episodes for which more detailed use cases should be prepared.   These should also be in natural language, but the materials they provide, especially about the use of different types of information, will form the basis of more formal technical representations, such as  UML activity diagrams, which lie beyond the scope of this version of the pack.  Formal conventions will also describe “workflows”, such as learning processes, in formal terms.

Where scenarios define the attributes of actors, use cases capture the types of data, how they are processed and by whom.
Where scenarios help identify high level patterns, use cases identify granular patterns within one or more components of one or more scenarios. 
1.2 Definitions:
‘Scenario’ describes a typical high-level pattern of use of an ePortfolio as a narrative or story.
‘Use case’ describes the major functions that systems will perform for the major actors, and the goals that are achieved for those actors
 along the way. In this context there is an emphasis on the types of data required and produced by a particular episode within a broader scenario and on the small-scale patterns of use. The common term ‘business process use case’ is avoided since in the ePortfolio domain the use cases cover both pedagogic processes, for example the way in which learners prepare to make an application, and the ‘business processes’, for example how they are selected by an organisation.
‘Stakeholder class’ defines a group of people who care about, or who should care about, the system being developed.

‘Case study’ describes what has been learned from the development of a scenario and its use. 
1.3 The purpose of the Resource Pack
The Resource Pack provides a means by which stakeholders can develop a statement of their intended or actual practice in natural language as a starting point for formalising user requirements. This is a formative process at the beginning of a project which may also help summarise and disseminate what has been learned at the end of a project:.
· PART 2 Building Scenarios of Practice provides a broad outline or story of a process and specific information about the stakeholders involved and what they want. This story is told from the perspective of several stakeholders, but the most important stakeholder is the learner and the story must always include the learner’s perspective. It is expected that the story will reveal conflicts of interest. The story should identify a problem and explain how the problem is resolved. The term ‘scenario’ is used firstly because there will often be several options for resolving a single problem and secondly because the same pattern of behaviour and process may appear in different contexts. For example, the Personal Review Planning and Guidance (PRPG) provided by a college may support learners at Y13 applying either to employment or Higher Education or both. Here the PRPG represents a common starting point for diverging scenarios. Part 2 allows stakeholders to identify the key episodes within a story that then need to be explored more fully.
· PART 3 Building Use Cases looks in detail at key episodes, especially the type of data that are provided for each use case, how those data are processed and what new data are generated by whom and for what purpose.

· A further set of conventions are under development which will make use of the ‘landscape’ provided by the scenarios of practice in Part 2 in order to develop scenarios of the policy options for an organisation or a government. Scenarios of policy based on scenarios of practice are a means by which policy can be grounded in the realities of practice and developed bottom up.
Taken together these materials currently offer:
· a means of identifying common patterns in superficially different scenarios around which stakeholders may develop a consensus on how technology can support the joining up of practice. Although the materials have a clear technical focus, they also have a clear pedagogic implication.
· an outline of the landscape within which policy makers within institutions and national bodies may develop scenarios of policy grounded in practice. 

A review is continuing of techniques for formally representing workflow and of identifying and representing patterns of behaviour and process in which form and function are well aligned within a given context.  Further extended versions of this resource pack will be prepared as the methodology for the ePortfolio Reference Model matures.

PART 2
BUILDING SCENARIOS
2.1  Conventions:
The main elements of the scenario set out in Section A of the Annex are: 
· Metadata about the scenario
· A short statement providing the context, the problem that is being addressed and how the scenario resolves it
· A simple flow diagram of the scenario.  This can be informal but may be used as the basis for a formal workflow diagram at a later point
· The ‘story’ or narrative of the use of an ePortfolio told from the perspective of an external narrator.  This can cover paper based practice, face to face meetings and the use of other technology in addition to the ePortfolio.  You may wish to comment how you may move from present practice toward the use of -portfolio
· The narrative told from the perspective of one or more of the people involved, always including the perspective of the learner

· A list of the types of people (the stakeholders) involved in the scenario and of what they want the system to provide.
· A list of the other people and systems, or actors, who support the process

· Definitions of terms

· References and Bibliography  (if necessary)
(People carrying out a task for the system, but with no stake in what the system delivers (for example, a filing clerk) should be listed as actors, alongside the ICT tools.)
The main story element should be told from several different perspectives looking at what different stakeholders do and what they require from the ePortfolio, but every scenario should include the learner’s perspective of the process.  Numbered references should link the different stages of the story to the flow diagram.
The types of people involved in the scenario are a key resource for the development of more formal specifications.  An example might be learners entering a college, some of whom enter from school aged 16, others of whom are young unemployed people, others of whom are older workers needing new skills.  Each of these types of learners may require different things from a learning process.  You may want to produce a different version of the scenario for each of these types of learner.
The primary purpose of the scenario is to identify the use of a process, by whom and for what purpose.  Colleagues may also wish to provide more detailed use cases of particular parts of a process, and the types of data this will involve.  This may result in changes to the parent scenario.  
2.2  Example
Note that the order of the template is different from the example, since the order in which scenarios are developed is different from the order in which they are read.
The use of an ePortfolio to support transitions between episodes of Learning 

Lead Author

Peter Rees Jones


Date 


2004-05-27
Language

English
Contributors

Angela Smallwood, University of Nottingham, Paul Rodaway, University of 
Paisley, Alan Paul, UCAS.

Subjects

Personal portfolios, Presentational portfolios, Lifelong Learning, personal 
development planning

Audience

Teachers, Learners, Policy Makers, Technologists, Managers, University 
admissions staff, student advisers
Coverage

UK, schools, colleges, universities

Link


http://www.nottingham.ac.uk/e-Portfolio/
2.2.1 The policy and practice context in which the scenario was developed

Note that in future this first block of text might be replaced with a reference to a policy scenario.
In 1996 and 1997 national inquiries into both post 16 and higher education in the UK led by Lord Dearing recommended that learners developed “a means by which young people develop the practice of managing and taking responsibility for their own learning, as a skill they need for life, continuing through college, university and into work.” The ‘Progress Files’ which were developed by practitioners as a result contained a Transcript element of formally assessed achievement alongside Personal development Records owned by the learner. In 2003, the Westminster Government proposed the principle that all educational and training organisations have the responsibility of contributing to this ePortfolio for lifelong learning in order to support learners’ development and progression. Against this background the University of Nottingham in partnership with colleagues in the universities of Leeds and Paisley and Further Education Colleges bid for funds from JISC’s Lifelong Learning Programme to develop an ePortfolio supporting applications to higher education.  The scenario describes how existing practice in schools and colleges and the University will be joined up, replacing the current application procedures.  Pilots of some of the use cases contained within this scenario will be undertaken in 2005 and a case study reviewing what has been learned will be published.
2.2.1a  What problem(s) does the scenario address?

The profiles of themselves that learners develop with their mentors in one episode of learning are lost when they transfer to another episode.  Learners’ social, educational, vocational/professional and personal progress is impaired.

2.2.1b How does the scenario resolve the problem?

Learners are able to bring with them the profile of themselves that they have developed, if they wish.  This provides a high starting point for them to introduce themselves to their mentors and for their continuing social, educational, vocational/professional and personal progress.
2.2.2 Flow diagram
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2.2.3
The Scenario

The University and local colleges teaching people aged 16 or older have developed processes to support the personal, educational and career development of learners making use of electronic progress files.  They now wish to join up these separate processes in order to create a personal ePortfolio, private to the learner, to encourage and support the learner in applying to the University.  The learner can draw on material from the personal ePortfolio provided by a college in order to apply to University through UCAS, the central UK HE admissions service, and then to introduce him or herself to the adviser which the University provides.

When learners first enter a college they are introduced to the ePortfolio and the webservices it provides (see A in the flow diagram).  These include Benchmark Profiles of learners at different stages of development against which a learner can map his or her goals. A learner can use the ePortfolio to think things through before meeting the adviser college provides and email her with specific questions before they meet. Learners can also meet a student from  the University who has been trained as a mentor.  As a result of this support more learners wish to apply for University and ask to use the version of the ePortfolio designed for this purpose (see B in the flow diagram).   (Another version of this scenario supports application to employment.  The scenario is intended to support application to both university and employment.)  This process will result in some learners changing their goals and moving to a different college better suited to their needs. (see C in the flow diagram).    They bring their personal ePortfolio with them.

Shortly after changing college the learner confirms that he wishes to apply to university and uses the personal ePortfolio to summarise and draw down the key materials he has developed over the past 15 months in order to make a strong application in line with the University’s requirements for a particular subject (see D in the flow diagram). This allows the University admissions officer to assess the progress the learner is making, as well as his formal qualifications and, as a result make a conditional offer which depends on the learner maintaining progress in a particular area of weakness and reinforcing areas of strength through master classes provided by the University.

As a result of this electronic and person to person support the learner meets the offer.  He is asked to email a short statement about himself to the adviser the University provides him with before they meet face to face.  This gives the learner an opportunity of expressing some of the concerns he has, which he would not wish to put in the original application.  (see E in the flow diagram).  The time with the mentor is short, but because of  the ePortfolio the conversation is focussed and of high quality.  This allows the University to provide a high quality service at low cost, to evidence the quality of its provision and to maintain good retention rates for which the University receives a financial reward. 
2.2.4  The same narrative told from the perspectives of different actors
	 Learner’s Perspective
	
	Advisor’s Perspective
	
	 Administrative  perspective

	In my first term at FEC I follow a process that introduces me to an ePortfolio, which I use in the classroom and then at home with the support of a lecturer. 
	A
	(college lecturer) I provide a series of classes explaining the use of the ePortfolio and using it in discussions with learners
	A
	(college clerk) I provide each Learner with an ePortfolio and ensure records from earlier portfolios have been transferred into the college ePortfolio.

	Using the Benchmark Profiles I identify a career and the pathway leading toward it, which involves HE study.
At the end of my first term I ask to join the Partner Colleges Entry Programme which provides a version of the ePortfolio to support entry to HE and gives me access to a trained student mentor.
	B
	(college lecturer) I support and challenge the learner to develop ambitious but realistic goals.
 (student mentor) I give the learner a feeling of what it is like to study at University, both the problems and opportunities. Learners often ask me the questions they would not ask college or university staff.
	B
	(ePortfolio clerk) I make sure that the typical profiles and pathways are up to date with the changing college and university curricula.

(Comment these are all resources in a managed learning environment providing customised information about opportunities for individual learners.)

	Now I have a clearer view of my long term goals for employment I move to another college better suited to provide me with relevant learning.
	C
	(college lecturer) I use the information the learner provides me from the ePortfolio to have a short high quality discussion with the learner focused on key issues, such as changing college.
	C
	(ePortfolio clerk) I ensure the Learner can uses his/her same personal ePortfolio despite moving college.   I ensure the learner controls access to the portfolio.

	The services in the ePortfolio, and a meeting with a college advisor, help me match myself with the requirements set out in the HE Entry Profile.  I draw from my personal ePortfolio to create a short presentational portfolio I use to apply to University 

I am offered a place conditional on my completing a master class and a remedial class in the Partner Colleges Entry Programme. 


	D
	            Recruiter’s Perspective         .                                                  (University Admissions tutor) Because the learner has entered information in a ‘soft template’ I can highlight the particular qualities I seek in students and quickly identify a shortlist of potential students, which I review in detail.     
  Advisers Perspective
(college and university lecturer)  We work together to ensure that the learner understands what is required and is well  prepared for entry to University
	D
	(University Admissions officer)  At this point there is a potential conflict of interest between the applicant and the university recruiter.  I must make sure that the processes are transparent and fair so that all decisions on who to admit to University can be justified.

	My place is confirmed, and 6 weeks before entry I use the ePortfolio to prepare a short profile of myself to introduce myself to my University tutor, and the other students in my seminar group.
	E
	(University Tutor)  I use the profile the student gives me and information from the admissions process to prepare for my first meeting with the student order to support his fulfilling his personal, educational and career potential
	E
	(University clerk) The applicant can ask for their Personal ePortfolio from the college to be transferred for the University, but the University also receives some of the information from the application from the central admissions service provider.


2.2.5 A list of stakeholders and what they want
a) Main types of stakeholder
	Learners
	Want  qualifications and competences for a good job, which may require University study 

	Advisers
	Want to support learners in developing their educational, personal and career potential

	University Recruiter 
	Wants to recruit gifted and talented learners, especially from backgrounds where their potential may not be recognised.

	University Admissions Officer
	Wants to ensure maximum transparency in the admissions process to meet legal and quality criteria and to ensure that the University recruits people who will benefit most from the learning it provides.


b) sub types of stakeholder
	Sub types of Learner at college: -

	Wants: -

	1. Entering from school for full time study
	Qualifications for University and / or a first job

	2. Entering College part time during employment at age 16
	Qualifications and competences for immediate use in their current job

	3. Entering College full time from employment 
	Qualifications and competences for a better job

	4. Entering College after more than 6 months unemployment
	Qualifications and competences for a new job

	Common attributes belonging to any of these types: -

2.3 No family tradition of post 16 education

2.4 Poor language skills

2.5 Low income family
2.6 Poor ICT skills
	Comment: -

The ePortfolio for application to HE is targeted at types 1 and 3, especially those with no tradition of post 16 education and / or poor language skills whose social disadvantage may mask considerable potential and who need to be encouraged to consider Higher Education

	Sub types of Adviser: -
	Wants:-

	5. College Lecturer, who is qualified to provide general advice to support the personal, educational and career development of learners.
	To increase the proportion of learners progressing into higher education and skilled jobs and do the best for the learner.

	6. Student mentor (a volunteer who is a student who has been trained to provide general advice and support.)
	To help individual learners work out for themselves whether University is the right choice for them.

	7. University tutor (typically a university lecturer who is qualified to provide general advice to support the personal, educational and career development of learners.)
	To increase the proportion of students performing to a high standard and maintain or improve retention rates, while doing the best for the student.

	8. Specialist advisers, for example careers advisors
	


2.7 2.2.6 A list of other actors 

	a) College clerk
	A type of clerk, supported by the ePortfolio administrator responsible for the routine operation of the ePortfolio system within the shared college / university MLE

	b) ePortfolio clerk
	A type of ICT technician responsible for the operation of the system

	c) Admissions clerk
	A type of clerk responsible for the operation of a reliable, transparent and fair admissions process

	d) University clerk
	A type of clerk supported by an ePortfolio administrator responsible for the routine operation of the ePortfolio system within the university MLE.


2.2.7 Definitions of terms

“Advisers” staff employed by a school college or university who are qualified to support the personal, educational and career development of learners.

“Mentors” volunteers, typically students at university, who have received basic training sufficient for them to provide simple advice and encouragement to learners and to know when to refer issues on to an adviser.
“Personal, educational and career development of learners” The specific UK term for this is “Personal Development Plannning” (PDP), which shares features with much European Practice, especially in Holland.  A formal policy for PDP has been developed by the national organisation representing University rectors.
“Personal Development Records” are the records which arise from PDP.

UCAS is the Universities and Colleges Admission Service through which people apply for full time places in the first cycle of higher education in the UK. “Westminster Government” the government of England, not the UK.

2.2.8 References and Bibliography to other resources.

For past work on UK progress files (a type of portfolio) and Personal Development Planning see http://www.qaa.ac.uk/crntwork/progfileHE/contents.htm
For the consultation paper provided by the Westminster Government and proposing the use of ePortfolios for Lifelong Learning http://www.dfes.gov.uk/consultations2/16/
PART 3

BUILDING USE CASES

3.1  Introduction
This section sets out some conventions for the development of use cases of key processes within scenarios of practice.  Both the high level scenarios and the more granular use cases may inform the future development of application profiles and scenarios of policy. A template and an example Use Cases are provided.  
A detailed “business use case” expressed in natural language independent of its concrete technical implementation should allow practitioners, technicians and policy makers working in cognate areas to understand the relevance of a project to the issues they are dealing with. It also provides a basis for the development of activity diagrams in UML. By applying these same techniques to the needs of learners, consensus may be developed among practitioners and policy makers around shared models of practice.  Using this as a basis, technicians may then develop co-ordinated technical solutions which address the particular needs of particular users but which are also capable of interoperation 
: -  

“The strength of use cases is that the requirements are represented from the point of view of users and domain experts and in their language. Their weakness is their low degree of formalization and fuzziness.  Use cases alone are not sufficient to describe the requirements on a system, but they form a good framework and starting point.” 
A good “business use case” should begin to reveal the detailed technical requirements that can be developed into a parallel systems use case. In completing the template colleagues should pay particular attention to the types of information within the use case.  While use cases are often developed by small teams of experts working on specific problems, the intention here is to develop use cases that can also disseminate emerging practice, and identify common patterns at the level of the components and sub-components making up scenarios.  Generalised use cases associated with particular application profiles may then be developed.  
3.2   Template Structure: -

.  The main elements of the template set out in Section B of the Annex are: -

Title *
Metadata about who has provided the Use Case. *
I. The Significance of the Use Case. *
II. Link to a high level scenario in which this use case takes place

III.  Link to an application profile of the data provided for this use case

IV. Link to an application profile of the data provided by this use case

V. List of actors (from the scenario). *
VI. The Use Case.  * 

            *   mandatory
3.3  Exemplar Use Case: -

The use of extended, customised information to select Y13 Widening Participation applicants to HE without interview.

Lead Authors

Peter Rees Jones, Angela Smallwood

Date 2004-09-3


Language

English

Contributors



Subjects
University Admissions, selection, widening participation, Y13 applicants, interoperability.


Audience
Teachers, Learners, Policy Makers, Technologists, Managers, University admissions staff, student advisers
Coverage

UK, schools, colleges, universities

Link


http://www.nottingham.ac.uk/ePortfolio/
I. The Significance of this Use Case 
Academic staff are overloaded with the work required to select candidates on very short timescales and the present system does not differentiate between candidates who clearly meet or fail to meet the entry criteria,
The new system will automate the selection of candidates who meet their offers and automatically provide feedback to those who do not, allowing tutors time to concentrate on borderline candidates without recourse to time consuming interviews;

II. Link to a scenario in which this use case takes place (optional)
III. Link to an application profile of the data provided for this use case (optional)
IV. Link to an application profile of the data provided by this use case (optional)
V. List of Actors

	Active Actor
	Stakeholders and what they wants from this re-engineered process



	A Departmental Admissions Tutor in an academic department


	Reduced workload while continuing to base decisions on academic judgement.  

Specifically, an end to interviews of all WP applicants.

Scalable information to identify WP applicants most likely to benefit from and contribute to the University. 

Information dynamically linked to entry criteria.

No extra work to provide useful feedback on request to the unsuccessful applicant.

No extra work to provide generic feedback to help link colleges better prepare WP applicants. 

Decisions based on criteria developed by the department with decisions on borderline cases always based on professional academic judgement.

	The University Admissions Officer


	Simultaneously ensure that academic departments select those applicants with the greatest potential and at the same time ensure that the resulting cohort of UK students has a profile broadly matching that of UK society.

Enable academic departments to make effective use of transparent entry criteria set by the department to inform their academic judgement to select all kinds of applicant.

Specifically, provide departments with more but scalable information in the format they request, especially for borderline applicants, such as WP applicants.

The means to provide feedback to academic departments on how well their entry profiles identify applicants of any kind who become successful students so that criteria can be improved, especially for successful borderline applicants, such as WP applicants.

In this way establish a transparent, fair process that is not open to challenge on procedural grounds and recruits students of the highest potential.

The means to provide useful information that can be sent to unsuccessful individual students automatically on request. 

The means to provide useful generic information to be sent to colleges to better prepare applicants automatically, especially link WP colleges.



	
	Other Actors who are not Stakeholders



	
	Regional School/College ePortfolio system (Nottingham City passport)

	
	New UCAS information systems 

	
	University Student Admissions System


VI. The  Use Case
	A. Relationship with preceding Use Cases

Applications received for the first HE cycle are entered on the Student Admissions System. All Widening Participation Y13 applicants are flagged.

All applicants are sifted centrally on hard information such as predicted grade.  

Some applicants are identified as probable recruits others as probable rejections.



	B. What is the Trigger for the Use Case?

All applicants flagged as Widening Participation within a set distance of the threshold for acceptance for candidates on hard evidence enter the process described in this use case.



	C. What are the types of information provided for the Use Case?

1. A summary of the key information following the preceding use cases, which will always include: -

i. The hard information and the distance from the threshold for an offer to be made

ii. A line chart  summarising the information from the Tomlinson Transcript to show the rate at which the applicant is improving (a rising trend indicating potential)

iii. The six entry criteria indicating potential, alongside that section of the Personal Statement, linked to the referee’s comments;

iv. An open text box for the applicant to set out “the other things you think we should know about you”, linked to the referee’s comments.

(a separate use case covers applicants who have flagged “extenuating circumstances”)

2. The “applicant’s assessed profile”, a column chart presenting a profile of the applicant in terms of the hard information arising from the preceding use cases, plus the grading awarded by a departmental admissions tutor in this use case.  

3. A benchmark threshold against which the applicant’s assessed profile may be reviewed.  Grades awarded against the entry criteria indicating potential may raise an applicant assessed as a rejection on the hard criteria above the threshold.

4. All the information that the University has received from UCAS.

5. Links the applicant (and the referee with the applicant’s consent) has added to concise information in the ePortfolio.  (For example, this might include an applicant’s self assessment of one aspect of their Tomlinson dissertation, but not the dissertation itself.)

6. Information about the applicant already known to the University (for example from an access course or summer school)

In some institutions additional information about the school or college may be used for this type of use case.



	D.  The Use Case

The Departmental Admissions Tutor: -

	1. Logs onto the Student Admissions System
2. Reviews the hard information arising from the previous use cases and the bar chart summarising the applicants rate of improvement (D1 i & ii)
3. Reviews each section of the personal statement against the corresponding set of entry criteria taking account of the referee’s comments and awards a grade against each section. (D1 iii)
4. The Students Admissions System updates the column chart presenting the applicant’s assessed profile (D2) to show the grades the tutor has awarded against each of the entry criteria.  This is presented against the benchmark threshold for entry (D3).
5. The Tutor checks the applicant’s assessed profile (D2) against the benchmark for entry (D3) and identifies a criterion requiring review.
6. The Tutor clicks through to the applicant’s self assessment of her ability to apply what she has learned individually as a member of a team resolving a practical problem in a lab(D5). The tutor adjusts the grade for this criterion.
7. The Tutor again reviews the applicant’s assessed profile.
8. The Tutor reviews the open text box to see if this contains information meriting a final additional grade (D1 iv).
9. The Tutor submits the completed form.
10. In this instance the Student Admissions System confirms that the applicant meets the benchmark threshold be offered a place and provides the tutor with the bar chart summarising the applicants rate of improvement and the predicted grades (D 1 i & ii).
11. The tutor reviews this information and proposes an offer.
(NOTE: - The tutor is not permitted to make any comment on the webform about an application for legal reasons and to minimise workload)

	E. What are the types of information provided by the Use Case? 

An Assessed Applicant Profile (D2) for all applicants.

Unsuccessful applicants receive their Assessed Applicant Profile on request together with a copy of the benchmark threshold and a standard letter.  

Linked colleges receive an analysis of their Assessed Applicant Profile identifying areas of strength and weakness against the entry criteria which they are able to discuss with their link Widening Participation Officer.

The University analyses the same data to review how well entry criteria predict success.

	F  Information no longer required

Please list any types of information which have no continuing function once the use case is finished

The keys to the ePortfolios of an unsuccessful candidate are deleted as soon as the feedback has been sent to the candidate.  Other information is retained according to agreed University policy published on the web in order to assure the quality and fairness of the admissions process and to provide formative feedback to schools and colleges.
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� An ‘actor’ may be a person or an electronic tool within the scenario.


� These three definitions are adapted from Ellen Gottesdiener; Requirements by Collaboration 2002


� All of the information in this introductory heading will be captured  from the metadata section of the template provided at the end of this paper in section 9.


� Each of these learners might be the subject of a more specialised scenario.


� The underlying approach is based on Chapter 3 of “Developing Software with UML; object-oriented analysis and design in practice” by Bernd Oestereich.  The full text of this book places this exercise within the broader approach being followed by IMS and the JISC for interoperability Second edition ISBN 0-201-75603-X.   
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