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1 Introduction

This report proposes a model for the whole life-cycle of e‑learning, from the formation of initial ideas through planning, development, delivery, review, revision and so on until the course is terminated, that explicitly supports evaluation.  One aim is to identify the critical points for evaluation.  By critical points, we mean those which can have the desired impact on quality enhancement. The reason to focus on evaluation in developing a life cycle model is that there are good reasons why the evaluation process should drive the development of any elearning product.

There is a considerable literature on evaluation of e‑learning and some on the e‑learning life-cycle, however there are two weaknesses with the majority of the existing work.  Firstly, existing models of e‑learning do not describe the whole life-cycle; they mostly start from the point at which development of the course has been approved with little, or nothing, to say about the way in which courses are selected for development and how these are matched against institutional (or departmental) strategic goals.  Many do not even include planning and resource allocation; starting either with the development or delivery of the course.  These models typically do not cover course review and the consequences of that (such as continue to run, redevelop or abandon the course).  Secondly, the models are rarely designed to highlight the critical points for effective evaluation. Nor do they deal with the necessary analysis, feedback and control aspects of the evaluation process.

In order to do this, the report will look briefly at what models currently exist for e‑learning and then propose a model which encompasses the whole e‑learning life cycle from selecting what courses to develop through the approval and development processes, on to delivery of the courses and then to their review and updating or closure. Before proposing the model it is worth making clear some of the assumptions that have been made in developing the model:

· E‑learning cannot build just on existing practice because it is different in a number of ways.  One key difference here is that e‑learning makes visible some of the processes that  in traditional course development had been invisible.  This increased visibility applies to all aspects  of the life-cycle, including the learning processes  This visibility means that these  aspects need to be included in the model.

· Evaluation is only useful if it leads to action.  We are not interested here in evaluation as research.  There is often a gap between evaluation and acting on its results.  We believe that there are several reasons for this, and they include:

· timing  - much evaluation is carried out too late in the life-cycle to be able to have a significant impact on what is being done.

· focus - the focus of much evaluation of e‑learning is on whether it has made a (significant) difference to student learning (see for instance href="http://teleeducation.nb.ca/nosignificantdifference/"http://teleeducation.nb.ca/nosignificantdifference/), and while this may be useful it may not   lead to an understanding of areas for improvement.

· ownership - evaluation is undertaken for a variety of different reasons by different people and there is often a discontinuity between the evaluation and the people who are in a position to act on it.

· Evaluation only works when it is embedded into the whole life-cycle.

· Evaluation will only lead to action if the right issues are being evaluated in a way which supports change.  Too much evaluation is about ensuring compliance, and leads to “performativity”.  This implies that people must feel safe to take risks and build on their mistakes.

· This report deliberately makes no assumptions as to what is meant by quality enhancement since  quality enhancement  will mean different things to different stakeholders and at different times, and the model needs to support all of these.

e-Learning is different

Much of what is covered in this paper applies equally to all taught courses (and the word course is used loosely to cover any unit of learning which a student might  undertake;  it could therefore apply to whole degrees or to modules and units as well as continuing professional development courses).  However, there are some things which are different in e‑learning.  It is worth looking very briefly at some of the key differences which mean that e‑learning is not just more of the same thing or merely a means of delivery.

1.1.1 Technology

The first difference is the use of technology to support learning.  While this is obvious it does have a number of implications, such as that the institution has to have adequate infrastructure in terms of computers, software and IT support staff. This means that currently in most HEIs it is important to ensure that courses are not commissioned or designed that cannot be supported by technology or staff. It means also that there are extra resource considerations at the planning stage. However, the benefits can outweigh the additional costs (see for instance Twigg 2001).  Not only must the institution provide adequate infrastructure, the student must also have access to adequate and appropriately configured computers to undertake the learning.  The most likely option in the case of distance learning  is that computers will be provided by the student themselves or their employer.   The institutions may offer computer access either in the form of computer labs for campus based students or as some form of institutional loan/sell computer programme as is increasingly common especially in the USA (see for instance Brown, 2003).  Some institutions have also pulled together and made accessible all necessary specified software applications that students will need to undertake their programmes and provided them as a simple resource in order to ensure that courses are not at risk because of student capacities

1.1.2 Transparency

E‑learning makes much visible which before had been hidden; for example, lecturers notes were not normally seen by anyone other than the lecturer and their students until they started putting them on the web at which point they become much more visible.  Similarly when an online discussion forum is being used by students it leaves a visible record which can be seen by the tutor in a way in which the conversations in the coffee bar after lectures could not.  This allows for much more detailed tracking than has been possible before.  It also enables ‘learning process’ to be assessed and provides students with a new ways of tracking their own knowledge building.
Similarly, where automated marking is done (for instance of essays) the marking scheme is much more visible and thus more open to challenge by an aggrieved student who believes that what they have written should have been marked higher.  The newly transparent marking of the learning process, which provides new opportunities to improve student learning, also lends itself to possible litigation. 

Much that remains implicit in traditional teaching and learning has to be made explicit for e‑learning. Computers cannot make assumptions or respond flexibly in the way that people can and so all aspects of learning situations need to be apparent to learners who have no direct support.  Communications, since they are captured and undertaken asynchronously and over great distances, have to be structured and captured in ways that make them unambiguous and clear even to those who actually did not take part.

1.1.3 Completeness

Course materials for e‑learning have to be more comprehensive than for traditionally delivered courses, and include all the options that a lecturer might change to in response to what happens in class.  Because the e‑learning unit is prepared in advance these have to be included during the preparation of the course as the teacher is not there to respond in the light of student behaviour.

Additionally, elearning both facilitates and encourages different models of learning, such as PBL, enquiry led learning, experiential learning, negotiated learning. Such models often demand more structured resources and support systems than traditional  didactic or training approaches(see below).

Perhaps, more importantly the whole planning, design and development process has to be unpicked because of the need to capture content and teaching and learning processes. Each aspect has to be articulated, understood and put in place in a digital environment. So, for example, the simple process of arranging a seminar which should have been done by booking a room and putting up a notice in e-learning involves a sequence of stages which have to be set out and linked in radically new ways.

1.1.4 New forms of teaching

The most powerful reason for adopting e‑learning is that it enables forms and situations of teaching and learning that otherwise are not possible or practical..  There is an enormous literature on this topic, that it is not possible to scope here, but among the advantages claimed for e‑learning are:

· The ability to overcome time and distance by enabling students to communicate with each other wherever they are in the world through the use of synchronous and asynchronous communication.

· The ability to explore complex models of the world easily through the use of  simulations.

· Better access to more information through the internet with for instance access to electronic libraries and journals

· The ability to repeat topics until understood without the computer getting bored.

· Mass customisation: through the use of a variety of techniques it will become possible to offer personalised courses.

· Just in time learning: the use of small units of learning in the workplace to help people to acquire skills when they need them or to reinforce their learning 

· The possibility of new forms of communication to support learner/tutor and learner/learner interactions.

All this means that using e-learning for teaching and learning presents a richer set of options for objectives and styles than traditional learning and this affects all aspects of planning, design, delivery and evaluation.

1.1.5 New sets of teaching and course creation skills

Because there are new forms of teaching there are new skills that teachers will need in order to make effective use of the technologies that support them.  Creating groups of students who can make effective use of e-learning technology to communicate synchronously or asynchronously requires new teaching skills, to ensure for instance that all members are both learning and contributing.  These skills differ from traditional teaching skills, as discussed by Salmon (Salmon 2000).

Similarly teaching students to make effective use of resources on the internet requires teaching a different new set of skills relating to locating and evaluating information, and the development of new skills in students, as discussed in the JISC Big Blue Project (Big Blue 2002) 

Considering 1.1.1 to 1.1.5 together we see clearly that the overarching difference between e-learning and traditional learning is in the need to consider in a single way, or within a single framework, or in a connected way a whole set of related aspects of the teaching and learning process. There is in other words, there is a need to consider e-learning and teaching in terms of its life cycle.

The function of the e learning model

Many models of e‑learning have been proposed for a variety of different purposes.  It is therefore worth exploring briefly the rationale behind different types of models in order to understand the scope and nature of the model being proposed here.  The primary functions of models of learning or e‑learning that have been developed to date are:

· to support course development (frequently with no reference to business models).  
· to support business processes (decision making, control, implementation, funding etc) or 

· to support the design of teaching and learning processes.

One of the features that  all such models have in common is that they concentrate on only a part of the processes. They neither are conditioned by inputs nor restricted by output This is a major weakness if one is trying to understand the e‑learning life-cycle since either many of the essential decisions on which aspects of a model depend will already have been taken (explicitly or implicitly) or the implications of a model for dependent processes will not be considered and in either case there is a loss of context for understanding or applying a model.  

It is  argued that the lack of a complete model or of understanding of where a model fits in a fuller context  means  that many of the decisions are  made implicitly and that this is likely to lead to poorer decision making than could be achieved if a model had been used that makes the decisions explicit.

An examination of three models dealing with different aspects of elearning illustrates these points.

A good example of a learning led model  is Laurillard's conversational model (Laurillard 2002).  The focus of the model is on the student learning, from which she then deduces the characteristics of the  design, development and delivery that ensure an effective course.  The focus is entirely on the learning and the model itself has little to say about the business models which are needed to ensure the effective delivery of the course around such issues as marketing, recruitment or student support (other than pedagogic support), nor does it have much to say about the processes of design and development that ensure such learning can take place.
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Figure 1`: Laurillard's conversational model of e-learning

The model is developed from the work of Vygotsky (Vygotsky 1962) who proposed that social interaction is fundamental to learning, stating "Every function in the child's cultural development appears twice: first, on the social level, and later, on the individual level; first, between people (interpsychological) and then inside the child (intrapsychological). This applies equally to voluntary attention, to logical memory, and to the formation of concepts. All the higher functions originate as actual relationships between individuals." (Vygotsky 1978). Laurillard suggests that learning is based on the teacher helping the student to conceptualise the teacher's model of the subject through discussion and negotiation.  Laurillard uses this model to propose a design methodology encompassing issues such as designing teaching materials, setting the learning context and even designing an effective organisational infrastructure but these remain high level conceptualisations. In essence, Laurillard’s model is one of the teaching and learning process.

A second model type is that of business models, which represents the "architecture for product, service and information flows, including a description of the various business actors and their roles; and a description of the potential benefits for the various business actors; and a description of the sources of revenues" (Timmers 2000).  Note that education or teaching and learning are not specified, and that the model type is concerned with business flows rather than any pedagogic issues.  A typology of business models that remains at the abstract level is that of Rappa (Rappa 2004), who  lists 9 models that deal with the financial ‘engine’ of an enterprise:

· Brokerage  - brokers act as intermediaries between buyers and sellers (providers of courses and students), and normally add value either by helping the customer find what they want more easily or negotiate  a better deal for them.  Brokers usually charge a commission to either the buyer, or the seller or indeed both.
· Advertising - This is an extension of the traditional media broadcast model, where the advertising provides the revenue, as with many search engines and free newspapers.
· Infomediary - Rappa defines this as data about consumers and their consumption habits are valuable, especially when that information is carefully analysed and used to target marketing campaigns.
· Merchant - traditional sales model which may be based on list prices or auctions.
· Manufacturer (Direct) - Similar to merchant sales, except that they are direct from the manufacturer


· Affiliate - this offers financial incentives (in the form of a percentage of revenue) to affiliated partner sites. The affiliates provide purchase-point click-through to the merchant. It is a pay-for-performance model.
· Community - The viability of the community model is based on user loyalty. Users have a high investment in both time and emotion. Revenue can be based on the sale of ancillary products and services or voluntary contributions.
· Subscription - Users are charged a fee for using the service on a daily, monthly or annual basis.  This is frequently combined with a free service and a "premium" subscription service.
· Utility - this is similar to the subscription model, except that it is pay-per-use rather than per period.

There are other models used in the business aspects of course development such as cost-benefit models. One such that is from the education world is that of  the World University Network which has produced a model (WUN 2003) which focuses on the financial issues, stating that "the financial algorithm … is at the heart of the process."  As it goes on to state "few institutions have much experience of the financial aspects of running such courses."  Which means that there are few cases  where a detailed mapping of business models to e‑learning have been undertaken.  The model looks almost exclusively at the costs involved in developing and delivering e‑learning, listing:

· Academic development and delivery costs

· Instructional designer costs

· Course Director/Project Manager/Programmer/administrative costs

· Tutor costs

· Other University support staff 

· Resource allocation model (This one is an oddity, and the description says "Your institution will have a model for distributing resources amongst its various faculties, departments, university administration, library, computing etc.  It will almost certainly be unique to your institution.  You need to be careful that it does not include some form of “taxation” which is based on one, all or some of income, student numbers, staff numbers, space utilisation, etc.  You should find out what these are at the business planning stage - you don’t want any nasty surprises at a later stage!!")
· Computing costs

· Library costs

· Overheads

· Other non-staff costs against expenditure, and

· Student numbers

· It mentions nothing of the financial engine or of other key aspects of business such as vision, strategy and decisions making.

· Module/Programme Fee

A well articulated model dealing with the deeper and development aspects of elearning is that of the UK eUniversities Worldwide (UKeU) (Darby 2001) which defines six approaches to e‑learning; which look at the focus of development and delivery.  They are:

· e‑learning in its infancy - which were "direct analogues of conventionally delivered face-to-face or distance learning courses."
· Academic sole practitioner -  which Darby argues does not scale to the level needed for something like the UKeU.
· Support service - Development is supported through services such as learning technology and staff development which can support staff (or groups of staff) in the development of e‑learning.  This can be seen as a form of staff development, where members of staff are supported in developing their approach to teaching and learning.

· Course team - In the UK this is best exemplified by the Open University. The course team prepare a detailed course design, which is approved before production starts, and in the case of the OU a separate production methodology is used for each type of material.
· Contractor - There is a separation between the development of courses (by the contractor) and their delivery.  Examples include Cardean University with Unext.com.
· Broker - UfI is the best known example in the UK, with UfI acting as a broker between course developers, learndirect centres and students.

They then describe an eight stage model for UkeU enterprises of e‑learning course production based on the OU model that can be seen to fit with the ‘Course Team’ approach developed by the OU.

1. Identify course opportunity and student demand

2. Select primary academic consultants

3. Prepare course specification

4. Create modules

5. Create linking structure

6. Conduct review

7. Deliver course

8. Maintain and update

Note again that this model makes no reference to business aspects on the one hand or to actual teaching and learning on the other.

Models of business aspects of e-learning or of course development for example have been devised for a variety of reasons.  In most cases they are focused on understanding, and so enhancing, some part of the e-learning life-cycle.    Few, if any, of the models are designed to support evaluation, hence the need for the new model that we are proposing here, which is specifically designed to support the embedding of effective evaluation within the entire e-learning life-cycle.  The point that needs to be emphasises here is a simple yet profound one that, even were such models to encompass evaluation, which most do not, the possibilities for these evaluation processes to work are severely restricted. This is because, dealing only with a part of the life cycle, the dependencies that can be considered or effected are circumscribed. In particular, the dependencies between vision design, development, delivery of teaching and learning and all aspects of renewal that ensure the coherence of any life cycle cannot exist in such models.

eLearning is different, as discussed above, in exposing the need to have a life-cycle approach to education provision.

 In so far as models of development and delivery need to include evaluation in order to be the basis for action, and the argument here is that in any such process, evaluation is absolutely essential, then the models presented here are bound to fail.

Types and functions of evaluation

With the exception of evaluation as a research tool, the function of evaluation is, in the end, to support the enhancement of quality and to manage risks.  However, this does not get us very far unless we can say clearly what we mean by quality; and this  depends on the user’s quality  (what their role is) their objectives and what context. .  Unfortunately quality has become a very loaded term in the last few years,  with much of the UK sector having a view limited to the scope of the Quality Assurance Agency (QAA). Quality is often defined as "fitness for purpose" and for the present discussion that is an adequate definition. However, even this limited definition takes us well beyond the QAA concept. In order to explore what this means we need to consider types of evaluations and their functions.

1.1.6 Types of evaluation
There are many reasons for wanting to evaluate, and these are reflected in  different types of evaluation that are used. .  Oliver (Oliver 2000) describes five types of evaluation:

· Formative evaluation - provides information that allows revisions and improvements to be made.  Its primary audience usually consists of the project or course team.  Formative evaluation is usually carried out by members of the team, it must be timely and in a form that is readily accessible to the team; Oliver argues that in practice this means that utility sometimes takes precedence over validity.

· Summative (experimental) evaluation - is concerned with judgement  of course outcomes against a standard rather than improvement.   Summative evaluations are often carried out by an external evaluator in order to ensure objectivity.  However this objectivity is likely to be spurious as any evaluation is undertaken in a cultural professional and  political framework which affects the questions asked and the scope of  the answers provided.  Oliver goes on to argue that this approach has other problems as it is almost impossible to design procedures that are both methodologically sound and also relevant to practice. The difficulty in controlling variables makes it difficult to factor out external influences.

· Illuminative evaluation - is an alternative form of Summative evaluation and is concerned with identifying and exploring the factors in the success of a course that are important to participants. . It is based on ideas from social anthropology and involves the use of observation, inquiry and explanation with a pragmatic approach to analytical methods and the use of triangulation to enhance reliability.  It means that the context becomes the focus for the evaluation.  It does mean that the results depend on the perceptions of participants  and thus cannot be considered objective. It does raises particular problems in the case of e‑learning due to the distributed nature of the student population, which can make observations particularly complex.

· Integrative evaluation - this attempts to take elements from Summative and Illuminative evaluation.  Oliver writes that "Inherent in the approach is the assumption that the evaluation's findings will be situationally-specific, and as with illuminative evaluation, the results are not generalisable.”

· Evaluation for quality assurance (auditive evaluation) - This can be used both for ensuring conformance and for identifying good practice; however it can create a climate where negative outcomes are "problematic" and risks may be replaced with compliance leading to performativity.  Typically this type of evaluation is external to the course  team and is likely to be controlled by a  funder or statutory agency.

This typology suggests that we are particularly interested in formative, illuminative and integrative evaluation, rather than summative or auditive evaluation as the focus of the former is more clearly on quality enhancement.
1.1.7 Purposes of evaluation

So far we have looked at the forms of evaluation; there is a need to look at why we are undertaking the evaluation as well.

Another way of considering evaluation, and probably more usefully here  is to look at the purpose  of evaluation.  Harland (1996) argues that there are three purposes  for evaluation (Finch 1986).  They are evaluation for action (decision making), evaluation for  understanding (enlightenment) and evaluation for control.  While it is clear that any evaluation may have elements of all three, what we are concerned with is the emphasis given to each in the evaluation.  There are two aspects that need to be discussed here: ownership of the evaluation and the types of questions that will be addressed.

Evaluation for control

 A particular purpose for evaluation in the current era of accountability is control. Harland identifies three aspects of this perspective on evaluation: compliance, surveillance and patterning. Compliance consists of judging whether a programme has met pre-defined objectives, processes and outcomes. Surveillance links evaluation with monitoring; it consists of an ongoing process of checking compliance, allowing interventions to be made by management. Patterning is more subtle; it works to influence discourse. It conveys a message to the project team and any audience about the values of the project by requiring the adoption of particular kinds of language. (For example, judging whether a course is ‘student-centred’ involves the course team re-casting their activities according to whether they are student-centred of not, whether or not they would previously have described them in this way.) 
Evaluation for Understanding

This purpose can be described as reflecting an ‘enlightenment’ approach to evaluation and it has its roots in social research. . The emphasis within this tradition is on conceptual and intellectual development of the evaluator. This is argued to reflect actual as opposed to intended patterns of evaluation use, since “the impact of most (evaluation)  is argued to be ‘diffuse and indirect’ rather than immediate” (Harland, 1996: 92).

Evaluation for Action

This  type reflects an ‘engineering’ approach to  evaluation. Its purpose is to provide information that is needed to take particular decisions. 

This brings us to Patton's ideas on utilisation-focused evaluation (Patton 1997), which relate to Harland's ideas on evaluation for action.  Patton argues that many commissioned evaluation studies are simply never read, and rejects the idea that evaluations can be judged as "good" on the basis of the methodology.  Instead, he proposes that evaluations should be considered "good" where they help decision-making or action.  Moreover, Patton points out that judgements involved in evaluating the success of a programme rely on particular values. Thus for an evaluation to be credible, it must address the values of particular audiences or stakeholders. Importantly, Patton argues that the funders of the evaluation are not the only audience: the participants in the evaluation are also an audience, as may be other stakeholders. As a result, if the evaluation is to be credible to all these groups, they need to share - or at least appreciate - each others’ values. For this reason, a vital part of Patton’s utilization-focused approach to evaluation involves dialogue between stakeholders so that they can come to understand and respect each others’ positions.

Evaluations can be undertaken for control, understanding or action with one of the other two as a subsidiary function. It is proposed that any model arising from this review should be focused upon action; the issue then remaining is whether it also prioritises understanding or control. 

Quality Assurance systems have traditionally been associated with control functions, which encourage short-term conformance to standards but which are not helpful in the long term as people rapidly learn how to meet  QA requirements without necessarily improving practice. Oppenheimer (Oppenheimer 2003) talking about standardised examinations comments that "each test reigned for about five years, before being replaced by a new, improved version" as people learn to pass the test rather than learn, and much the same sort of effect is suspected in QA of HE courses. Evaluation for understanding requires greater faith in the professionalism of practitioners but promises long-term quality gains through ongoing reflection and a developed understanding of practice.  Evaluation can be carried out by practitioners or by external evaluators, and may consist solely of individual reflection or involve empirical data; those that involve multiple perspectives/value systems and gathered data tend to be more credible.  However, as we have already noted, a "good" evaluation is of little use unless it is acted on.

 With a primary objective of evaluation being action there are a number of commonly adopted options in techniques used for evaluation depending on the secondary objective i.e. understanding or control. Which is chosen will reflect the particular needs of the organisation and the stage of the process that is being considered as well as who the evaluation is for (internal to the project, external to the project and internal to the organisation or for an external organisation).

	Evaluation for…
	Values are…
	Self evaluation
	External evaluation
	Empirical evaluation

	Action and Understanding
	Local and personal
	Toolkits
	Peer review
	Formative evaluation

	Action and Control 
	External and fixed
	Checklists
	QA review
	Outcomes-based league tables


Table 1: Options for techniques used with action as the primary purpose of evaluation.
The table illustrates the idea that evaluation for action can be combined with either understanding or control; and that the  techniques associated with each of these are different, with those associated with control being more prescriptive, and those for understanding more open-ended.

 Underlying this review is a concern with evaluation as a tool for quality enhancement, and thus we are less concerned with type of evaluation (formative, illuminative, integrative,  summative and auditive evaluation) than its  purpose (action, control and understanding). The primary focus is evaluation for action.  However, as noted, some techniques are better suited than others to evaluation for action for reasons of timeliness (the evaluation must be undertaken sufficiently early for it to be possible to act on the conclusions), stakeholder buy in (evaluation which includes the stakeholders in its design and execution is more likely to be listened to and acted on) and the information sought.
Stakeholders

It is worth briefly considering who the stakeholders in the e‑learning life cycle are since  this has an important role in determining the function for the evaluation and thus the type of evaluation to be undertaken.  These may not be the same as the stakeholders in the evaluation, who will typically form a subset of the stakeholders.

The key stakeholders are:

· Institution  which will be offering the course and has ultimate legal responsibility for it.  As such the institution is likely to focus on evaluation for control as it needs to assure itself that the course meets the institution's rules.
· Department/faculty/school who own the course, many of the QA processes and probably the ultimate success of the course.
· Course team this includes not just the lecturing staff but also learning technologists, curriculum designers, IT staff, library or information services staff and all the other support staff who are necessary for creating and running a successful e‑learning course, including:
· Designers,

· Builders, and

· Tutors

· students

· External authorities - there are many others who are external to the institution such as legal bodies, professional bodies, employers and the government.  Few of these are concerned with evaluation for understanding though some will have an interest in auditive or summative evaluation - where the focus is on control.

The different types of stakeholder will have different views of the evaluation and its purpose. The institution or department will have concerns that are both developmental and controlling.  They need to know that the course is proceeding satisfactorily, and will also want to support its enhancement and development.  While the course team will have some interest in evaluation for control their prime focus will be evaluation for action and understanding.  Students may have little interest in any formal evaluation at all (as they are often more concerned with their personal results than evaluation of courses per se), and external authorities are primarily concerned with auditive evaluation so that they can be (re)-assured that the course is proceeding correctly.

We can thus see that since the different stakeholders are looking for different types of information and action from evaluation, there can often be a tension between these, especially between the managerial need for control and audit and course team need for understanding and quality enhancement, even when the membership of these groups overlaps.  The proposed model can include all the needs of all these stakeholders and by making the locus and function of the evaluation explicit it can help resolve these conflicts.

2 The proposed model

Before looking at existing situation it is worth briefly outlining the proposed model of the e‑learning life-cycle.  Having outlined the key features of the model the paper will then look at other models of the e‑learning life-cycle before returning to a detailed exposition of the model and the way in which it can be used to support evaluation for quality enhancement.

The proposed model treats e‑learning as life-cycle with six phases as shown in figure 2.  

[image: image2.wmf]Review

Planning

Course design

development

Teaching

Learning

Drivers

Processes

Start

End


Figure 2:  e-learning processes as a life-cycle
When starting to develop a new course the first activity should be to look at the reviews and evaluations of previous courses that are similar  in order to inform the planning stage.  Careful consideration of demand for any such course and issues of other current suppliers and potential supply opportunities within an institution’s actual ‘resource envelope’ have to be addressed.  After Planning there is course design and then development followed by teaching and learning (which are really parallel activities) and then return to review.  The cycle will then be repeated throughout the life of the course.  The planning stage is in many ways the critical one since it is here that it is decided whether or not to develop the course and subsequent iterations of the cycle whether to continue the course, change it or drop it.

The model also describes the main drivers and controls and activities for each phase, and these are shown in Table 2 :  Model of e-learning life-cycle below.  Drivers and controls are external to the course, in the sense that those involved with developing and delivering the course will have little control over them.  They can be both internal to the institution (Institutional course procedures, institutional QA, strategic plan) and external (professional accreditation, external examiners, QAA and legal requirements).  Processes are those activities which are needed to develop and deliver the course.

Process model

We have looked at the various types of evaluation and the way in which different stakeholders are interested in different types of evaluation that meet their particular needs.   This paper is particularly concerned with how evaluation can be used to support quality enhancement, and so the model of e‑learning has been developed with this function in mind.  In order to support evaluation we need a process model, by which we mean a model that focuses on the processes that are involved in the creation and delivery of e-learning, rather than focusing on people, activities or roles.

There is a need for an explicit model of the full e‑learning life-cycle, since without this it is not possible to determine the most effective points at which to evaluate, nor what those evaluations should be aiming to achieve.  Most evaluations cover only a small part of the life-cycle, and there has been little theoretical justification given for the points selected.  Indeed, the vast majority have focused on whether e‑learning is as effective (or more or less effective) as traditional learning and in this context these can be considered largely as irrelevant.

We therefore need to develop a model which allows us to identify the critical points for evaluation as a basis for action together with the stakeholders (or their surrogates) that need to be involved and the decision making that will take place.

Models of e learning development

A wide variety of models of e‑learning have been proposed, which concentrate on different aspects of the development life cycle, and there is a substantial literature on the subject. However the vast majority of this work starts from the point at which the course has already been decided and concentrates on the development and delivery of the course.  By contrast there is very little about determining what courses should be selected in relation to institutional strategic plans, and there is little to help course developers determine which parts of the course are best supported by e‑learning and which by other forms of learning.

It is worth looking at some of the guidelines and benchmarks that have been devised for the development of e‑learning courses and consider these in relation to our model. Here we find that there are few examples of models which do take into account the institutional context.  For instance The Institute for Higher Education Policy lists five benchmarks for institutional support (IHEP 2000):

1.
Faculty are provided professional incentives for innovative practices to encourage development of distance learning courses.

2. 
There are institutional rewards for the effective teaching of distance learning courses.

3. 
A documented technology plan is in place to ensure quality standards.

4. 
Electronic security measures are in place to ensure the integrity and validity of information.

5. 
Support for building and maintaining the distance education infrastructure is addressed by a centralized system.  
These refer to institutional support for developing and maintaining the course but do not consider how the course relates to institutional strategy.
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Figure 3:  Aspects covered in the IHEP model in relation to the e-learning process model.
In broad terms the IHEP finds focus particularly on some (institutional) aspects of development and teaching. They include also aspects of planning and, by extension, the guides on teaching relate also to learning. 

The American Council for Education  gives 5 guiding principles which they say are not a "how-to", but "a statement designed to address the qualities that should characterize the learning society in the years ahead" (ACE 1997).

· Learning Design: Distance learning activities are designed to fit the specific context for learning.

· Learner Support: Distance learning opportunities are effectively supported for learners through fully accessible modes of delivery and resources.

· Organisational Commitment: Distance learning initiatives must be backed by an organizational commitment to quality and effectiveness in all aspects of the learning environment.

· Learning Outcomes: Distance learning programs organize learning around demonstrable learning outcomes, assist the learner to achieve these outcomes, and assess learner progress by reference to these outcomes.

· Technology: The provider has a plan and infrastructure for using technology that supports its learning goals and activities. 
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Figure 4:    Showing the  aspects  covered in the ACE model in relation to the e-learning process model
The ACE model deals with a restricted part of the full development life cycle model. It covers aspects of design and learning and some aspects of planning in relation to design but does not deal with development, teaching and critically does not deal with review (Figure 4).

Turning to the UK there are several bodies working in the same area, and it is worth looking at two of them; the Open and Distance Learning Quality Council (ODLQC) and the Quality Assurance Agency (QAA)

The ODLQC defines ten areas for its standards:

1. Course Outcomes

2. Course Contents

3. Publicity & Recruitment

4. Admission Procedures

5. Learning Support

6. Open Learning Centres

7. Learner Welfare

8. The Provider

9. Joint Provision

10. Accreditation
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Figure 5:   Showing   aspects covered in the ODLQC model in relation to the e-learning process model
The ODLQC focuses on planning teaching and learning aspects including aspects of review. It does not deal with design or development (Figure 5).

The QAA has, at the time of writing, published two documents of relevance here: its distance learning guidelines which are divided into six guidelines and 23 precepts and its (draft) Code of practice for the assurance of academic quality and standards in higher education.  The areas covered in the distance learning guidelines are:

· System design - the development of an integrated approach

· The establishment of academic standards and quality in programme design, approval and review procedures

· The assurance of quality and standards in the management of programme delivery

· Student development and support

· Student communication and representation

· Student assessment

As can be seen these are primarily concerned with the development and delivery of the course from the point at which it has been decided to develop it.  The QAA does however look at some of the institutional aspects of this, with three of its first four precepts (2, 3 and 4) having an institutional rather than course focus (QAA n.d.):

· The provision of programmes of study by distance learning should form part of an explicit strategy for achieving an institution’s stated aims, and the distance learning system or systems should be designed and developed in ways that will give effect to the strategy.

· Prior to offering programmes of study by distance learning, an institution should explicitly design and test its system for administering and teaching students at a distance and plan for contingencies in order to meet its stated aims in terms of academic quality and standards. 

· An institution should safeguard its position in respect of the law in any country in which it is proposed that programmes of study should be made available by distance learning. 

Of particular interest is the first precept quoted above which points out that distance learning needs to be related to the institution's aims.  This precept however is about whether distance learning is compatible with the institution's aims, and does not consider whether the course itself is compatible with the stated aims of the institution; again this is assumed to be so.

The areas covered in the Code of practice for the assurance of academic quality and standards in higher education which covered collaborative and flexible distance learning include issues associated with governance such as 

· Responsibility for, and equivalence of, academic standards.

· Policies, procedures and information.

· Selecting a partner organisation or agent.

· Written agreements with a partner organisation or agent.

· Assuring academic standards and the quality of programmes and awards.

· Assessment requirements. etc.

There is an implicit model within this, but it is primarily concerned with quality assurance and the nature of the partnerships between institutions in the case of collaborative learning, and has nothing to say about how courses are created and developed beyond that (Figure 6).
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Figure 6:  Showing aspects  covered in the QAA model in relation to the e-learning process model
 One model that deals with the full cycle is that of the Western Cooperative for Educational Telecommunications (WCET) (WCET 2000) which raises as the first issue in its guidelines and protocols how the course aligns with the institution's mission:

In its content, purposes, organization, and enrolment history if  applicable, the program is consistent with the institution’s role and mission. 

It goes on to expand upon this by asking:

· “What is the evidence that the program is consistent with the role and mission of the institution including its goals with regard to student access?

· Is the institution fulfilling its stated role as it offers the program to students at a distance, or is the role being changed? “

As such this offers a good point to start for defining an e‑learning life-cycle model for the development of e‑learning. The areas defined in the Commissioners guidelines are:

· Institutional context and commitment

· Curriculum and instruction

· Faculty support

· Student support

· Evaluation and assessment

These areas can be seen to focus on the learning, review and planning aspects but in details link also the design, development and the teaching processes (Figure 7).
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Figure 7:  Aspects covered in the WCET model in relation to the e-learning process model
Institutional models of learning processes

There is a need to consider the models of learning which are embodied in institutional processes (implicit and explicit).  Like the models discussed in the previous section these may concentrate only on particular parts of the process, though they embody a different set of  processes since they are typically focused on the quality assurance requirements that institutions need to demonstrate the validity of the course.  There is some variation in the models used, in part  related to the  scale of activities with concomitant  difference in procedures and in part due to the interpretation of guidelines by different institutional administrations.  However the principles remain fairly constant, so it is worth looking at what they typically cover, and equally what they do not cover.

Any proposed model for the development of e‑learning has to be capable of incorporating the current practice that is mandatory at universities for the development, approval, delivery and review of courses.  However, as this paper demonstrates there are considerable gaps in existing formal processes which in part reflect historical practices.  Most of the existing models were developed for traditional teaching techniques and have been refined over many years to meet particular accreditation needs, for which they have been seen deemed sufficient.  However, in many cases these formal processes are augmented by informal processes that reflect other needs within the institution.  These formal and informal processes may not be enough for the development of e‑learning, as e‑learning makes many issues transparent which before had been opaque or hidden.

3 Proposed model

There is a need for a model that encompasses all stages in e‑learning from determining which courses to develop through their development, delivery and review to their ultimate decommissioning.  Such a model is necessary if an effective evaluation system is to be designed and run. Since evaluation needs to look at the dependencies  between aspects of the life cycle , such as design, delivery and student performance, in order that  observation at one stage can trigger action at another, then a full life cycle model is sine qua non. An incomplete model can be argued on first principles to exclude any such evaluation set up. Currently there are no suitable models, which means that we have had to develop a new one.  The focus of this model is to support evaluation to ensure that the courses developed meet the various stakeholder needs.  It is expected that over time each part of the model will be further elaborated, often using existing models to provide the necessary detail. It should be remembered that what follows is a model of the life cycle and not a set of step by step instructions.

The model has six phases, though these overlap and in real development processes there will be feedback and complex dependencies as described later.  The six phases are divided into three groups:

· Review and Planning

· Review

· Planning

· Curriculum development

· Course design

· Course development

· Delivery

· Teaching

· Student learning

For each of these phases the most important external drivers and controls and the critical processes are shown.  The drivers and controls are those forces which place parameters and restrictions on what can be done.  They should not be considered immovable, however they are unlikely to be significantly changeable in the short term. Clearly, feedback from all stages of the planning, development, delivery and review should be one of the influences on both the internal and external drivers, but the life-cycle for these is generally much longer than for the development of courses.

It is necessary to look at each of these phases before considering how and where to evaluate them and how these evaluations feed back in to other aspects of the life cycle where action can be taken.

	
	Review and planning
	Curriculum creation
	Teaching and Learning

	Drivers and controls
	Professional body review
	Institutional mission / strategic plan
	Professional requirements
	Professional accreditation
	Professional accreditation
	Student motivation

	
	Student evaluation
	Institutional capacity
	Design for QA
	External examiners
	External examiners
	Institutional audit

	
	External evaluation
	External collaboration
	Health and safety
	QA validation processes
	
	

	
	Formal QA course review
	Regional agenda
	Ethics
	Institutional course procedures
	
	

	
	
	Infrastructure
	
	
	
	

	
	
	Professional bodies
	
	
	
	

	Stage
	Review
	Planning
	Course design
	Development
	Teaching
	Learning

	Processes
	
	Resource allocation
	Resource allocation
	Resource allocation
	Resource allocation
	Learning strategies

	
	Course team evaluation
	Develop workplan


	Curriculum design

· Course aims

· Learning Outcomes

· Assessment strategies

· Teaching and learning strategies
	Staff development
	Recruitment

· Entry requirements

· Ubiquitous computing
	Formative assessments

	
	Course review against strategy and operational plan
	Market research
	
	Learning / e-environment development
	Admissions
	Undertaking summative assessments

	
	
	
	
	
	Induction
	

	
	
	Institutional capacity
	
	Course content development / acquisition
	Teaching processes
	Feedback to students

	
	
	
	
	
	Setting and marking assessment
	

	
	
	identify course development team
	
	Integration of course procedures
	Pastoral support
	Achievement and progression

	
	
	Decision to proceed 
	
	Promotion and marketing
	Technical support
	Peer mentoring

	
	
	
	
	
	Library support
	Cost analysis

	
	
	
	
	
	Learner support
	

	
	
	
	
	
	Student tracking

Development

Retention
	

	
	
	
	
	
	Peer mentoring
	


Table 2 :  Model of e-learning life-cycle
Overview of the model

The model describes a cycle rather than a linear process as shown in Figure 2.

Being a cycle it is possible to start at any point. However, there are good reasons for starting with review; since one should always be building on past experience.  Even (especially perhaps) when developing a new course it is imperative to understand what has already been done and what are the strengths and weaknesses of related courses.  A completely new organisation would be expected to replace this stage with a review of other organisations and what they have done, and an analysis of current demand and supply, rather than working from a blank sheet of paper.  This is discussed in more detail when we look at the most effective points to evaluate e‑learning.

Review

Review is undertaken for a number of reasons: quality assurance and quality enhancement as well as deciding to begin or continue or terminate a course.  

This is slightly different from the other phases in the e‑learning life-cycle since it indirectly leads to production of (better) courses only by informing all the other phases of what works and what needs enhancement through building on previous work.  Enhanced review does not of itself lead to better courses, it is only by applying the results in the other phases that improvement occurs.   
3.1.1 Quality Assurance

In the United Kingdom quality assurance is typically externally driven, as viewed by a course, by institutional quality audit and external bodies such as QAA and professional associations.  Their primary function is to (re-)assure the sponsoring body that the course is meeting its obligations as set out in the original plan and that quality - as defined by the approving body - is being maintained.  While it is generally expected that these reviews will lead to quality enhancement it is not their primary function.  Generally these take place towards the end of a phase, or at the review stage of the cycle.

Typically there are procedures to consider new course proposals, to validate new or modified aspects of courses, to undertake annual reporting of departmental course reviews and external examining processes/outcomes.  However, much if not all of the quality assurance review process takes place post hoc, and in many cases formal quality review happens only once every few years. 
3.1.2 Quality enhancement

Reviews aimed at quality enhancement can be internal or external to the course team; either way the course team will have considerable influence in the questions that are to be addressed since they are concerned with identifying and addressing areas for improvement.  This is the evaluation that is the focus of this report. Much already happens and what this report is concerned with is how to make the most effective use of the limited resources that are available for evaluation by focusing on the points in the cycle that will have the greatest impact.

Planning

Planning is often taken as the start of the development process; however as already discussed it is essential to review what has happened before starting planning or the results of planning are likely to be less than satisfactory.

Good planning is clearly essential for the effective design of a course and the effective use of resources.  We are using the term planning very widely so as to include functions such as market research and mapping the course to the institutional strategy and operational plans as well as planning of the course design, development and delivery.  It is only where these wider issues are borne in mind that a course can be developed with a good chance of educational and financial success as well as of furthering institutional goals.

The plan in our definition will address a range of issues including:

· level - undergraduate, postgraduate, CPD

· market -the size of the market, market trend, location(on campus or off-campus and local, national or international) and current demand from this market.

· costs  and resources- development, delivery, marketing, administration, recruitment and  admissions costs and whether these resources are available within existing resource envelope.

· relation to institutional strategic plans - how the course furthers the strategic goals of the institution and relates to the existing and planned portfolio of courses
· relation to departmental/faculty development plans   how the course maps into the developed local development planning
· partners - who will be involved as partners in the development and delivery of the course, internally and externally
· competitors - an analysis of competitors and how the planned course relates to them and the way they address the market
· e‑learning - the pedagogic motivation for use of e‑learning
· institutional capacity - whether the institution can support the course through all its phases, and if not what is needed to grow that capacity
It is worth noting that the literature on evaluation of e‑learning is weakest in review and planning on these two areas, with most of the literature starting with course design and development and much of it only being concerned with teaching and learning.

Course design

There is considerable literature on course design and its evaluation and it is not necessary here to review the many available models.

In some cases it is likely that course design will be combined with course development in a single phase although they are in fact separate processes.  Course design includes, in particular, curriculum design, by which we mean the design of the whole learning experience including course aims, learning outcomes, assessment strategies, course content (syllabus) and teaching and learning strategies while ensuring that the course meets the institutional and external requirements including quality assurance, health and safety, professional accreditation and codes of ethics (if applicable).

Course development

Here the course is built including assembling content, interactive tasks, communication strategies, assessment strategies etc. and the course team who will teach and support the course (including learning support staff such as IT support, library support and  learning support).  It will include selecting and developing the specific content (learning objects) whether electronic or not, developing the course procedures and any appropriate staff development.  Note that this can include subject based staff development, pedagogic staff development and basic skills such as the use of a virtual learning environment. 

Teaching

In many ways it is difficult to separate teaching from learning, as the two are completely entwined; however we need to consider them separately, while remembering that they are two sides of the same coin.

We have included within teaching all aspects of the delivery of learning including recruitment and admissions, induction and progression as well as the more standard parts of the task associated with educating the students.

Learning

Learning is somewhat anomalous within this model as it is the one part of the process over which the institution and course have no direct control. Of course, the institution sets the framework and provides the opportunity as well as measuring the outcomes, but learning is something undertaken by the students themselves, and personal engagement is in an important sense out of the control of the institution.  This is a particularly important point to note since much of quality enhancement will focus on enhancing learning (or at least the learning experience), but this can only be done by making changes in the other phases of the process.

4 Expanding the model

There has been space only to discuss the model very briefly at the top level, and not to look inside each of the areas in any detail.  Clearly expansion is necessary; especially for the areas that are to be studied in detail.  There is not sufficient space here to give a full exposition of the table, and we will therefore look at a single column in detail.  Also, it is important to recognise that the ideas set out here are in a process of development and it would be wrong to give the impression that they are worked out in detail or that there is a single way of looking at these issues. Since we believe, that planning is the critical stage to focus research on at the moment we have chosen to expand our initial ideas this one stage further purely to demonstrate the need for this.  Each of the topics discussed here could itself be expanded considerably and indeed could and should be the subject of research and analysis.

Planning

This will always be the first concrete phase of any new course, but will typically build on the reviews of previous courses as well. 

One thing that this model does not attempt to address is where ideas for new or updated courses come from.  The starting point could be from individual lecturers who wish to develop a course related to their interests, from a department reviewing its portfolio of courses and identifying areas which it wants to strengthen, from pressure from students, from regulatory bodies (an example here would be the way in which the General Medical Council (GMC) revised the medical curriculum forcing institutions to re-develop many of their medical courses) or from some planning function.  Traditionally a supply driven model has predominated in the UK sector, but this has already led to course failures across the e‑learning world, and a demand driven model is now seen as necessary.  Failure to adequately understand demand will likely lead to failure in course provision.
4.1.1 Controls and drivers

Institutional mission / strategic plan

Until relatively recently it has been rare in higher education for courses to be mapped against the institution's mission and strategic plan.  In many cases courses are developed either because of external drivers (such as the GMC) or because of the interests of particular members of staff.  However, given the greater constraints on funding and increasing need for institutions to concentrate on their strengths there is a need to move towards planning the entire portfolio of courses against institutional strategy.  This becomes much more obvious with the growth of e‑learning since e-learning tends to make many issues more transparent. In particular e-learning developments show the need both to separate out aspects of the life cycle and to connect parts of the life cycle together.  Such transparency in the life cycle and its processes will help, for instance, to determine which areas are critical for the development of e‑learning courses, or the migration of existing courses into an e‑learning framework.

Institutional capacity

Institutional capacity has many dimensions including:

· Staff availability and capacity; their skill level in the subject matter, pedagogy and e‑learning

· Learning resources; electronic and library resources and laboratory or other equipment as necessary.  This, of course, raises particular issues where learning is distributed.  The Open University has a long tradition of "kitchen table science" by developing experiments which can be done at home.  

· Learning support; Each additional course taken on adds to the load on learning support; and the form that this takes varies between courses, but is generally different for e‑learning courses with, for instance, a greater need for technical support.

· Administrative capacity to support marketing, enrolment etc.

· Technology infrastructure; e‑learning has specific requirements in terms of 

Many of the above will be dependent on institutional perception of and commitment to the size of the course and the frequency with which it is to be run

External collaboration and partnership

There are several types of collaboration and partnership which can be engaged in for the delivery of e‑learning and they have implications for all stages of the process and so need to be considered from the start.

· Collaboration in course delivery - this can be for a number of reasons including to support distance students.  Where a course is jointly developed then there is likely to be joint delivery too; in which case how this will be supported so that competition does not become unmanageable needs to be considered from the planning stage.

· Collaboration in course development.  Because the skills and resources needed to develop e‑learning courses are greater than for traditional courses it often makes sense to develop the course jointly with others, sharing the costs and benefits of the course.  It is true that so far the difficulties seem to outweigh the benefits with the result that there has been less collaborative development than expected, except where this is supported through external funds (such as TLTP and NLN). Where collaborators are international there may also be benefits from the internationalisation of the course to all the participants and it may be more attractive to students in third countries (ie other than those involved in the development).

· Collaboration with industry.  This is becoming increasingly common; especially in the area of continuing professional development where courses may be developed for particular companies or industrial sectors.

Regional agenda

The can be a conflict between the regional agenda and the intended delivery of e‑learning courses, as e‑learning courses are often the intended to be offered worldwide.  However, with lack of new markets of students, institutions will be looking to local employees for developing a range of work based learning programmes, with Foundation Degrees providing funding and Regional Development Agencies looking to develop the higher skills of their labour markets.
Infrastructure

E‑learning courses require special infrastructure beyond traditional courses.  This is primarily focused on IT systems including hardware, software and networking.  Before offering any course it is essential to ensure that there is sufficient technology available and that is robust, workable and available.  There are plenty of examples where courses have been developed and launched only to discover that the technology is unable to work satisfactorily with the number of registered students or that the facilities that the learning environment provides are not adequate for the purpose.  As WCET puts it, "The institution assures adequacy of technical and physical plant facilities including appropriate staffing and technical assistance, to support its electronically offered programs" (WCET 2000 p3).

Professional bodies

Increasingly students are looking for professional accreditation as a result of the courses that they undertake and this means that many institutions are looking for accreditation of their courses from these same bodies so that students get automatic accreditation for the work that they have done.  This will have an impact on all areas of the curriculum with some professional bodies having requirements in the areas of:

· Minimum qualifications for entry;

· The content of the syllabus;

· Teaching methods; and

· Examinations.

External competition

Competition in higher education comes in many forms.  There is regional competition where institutions are competing for students who wish to remain in their region, national competition and increasingly international competition for students.  E‑learning is often seen as a way of addressing competition, especially international competition, as it is often seen as a way of taking the education to the student rather than requiring them to come to the institution (for at least part of the course).

4.1.2 Processes

Resource allocation

This is often seen as the primary focus of planning since so much of what happens will be dependent on what resource are allocated and the way in which they are allocated.

Market research

This is seen as increasingly important part of the development cycle; particularly for e‑learning given the greater development costs and longer development times than for traditional courses.  Institutions need to focus on demand and market trends rather than supply opportunities.
5 How the model compares to other life cycle models

We have looked at some models above, and it is worth looking at how the proposed model maps to UKeU model.  We have chosen this model for a number of reasons.  Firstly, we believe that the UkeU's model is one of the best in terms of the level of its articulation, and the closest to our own in representing most of the life cycle that we have identified; and secondly this work grew out of a project based on the UK eU.

The first point to note is that whereas the proposed model starts with review the UKeU model starts with planning.  In fact, they have subsumed an element of review within the planning phase.  The second point to note is that by making it a linear process rather than a cycle they have added an extra phase at the end (maintain and update) which we would argue is in fact achieved by repeated cycles round the model.

Review

The UKeU model has nothing which goes at the start of the cycle which reflects review; although it is an explicit part of the model for subsequent iterations.
Planning

The UKeU model has two activities which fall under the heading of planning in our model: Identify course opportunity and student demand which maps onto market research and Select primary academic consultants for which is equivalent to identifying the course development team, but reflects the particular business model in use in the UKeU.  The is no direct equivalent of resource allocation or the development of a workplan; although these must happen.
Course Design
The UKeU identifies this as Preparing the course specification. It is interesting to note that this is particularly concerned with the decomposition of the course into modules, units, sessions and learning objects.  Whereas the proposed model is more concerned with curriculum design and defining course aims, learning outcomes, assessment strategies and teaching and learning strategies. These two approaches are, of course, compatible.

Development
The UKeU divides development into two phases, the first which the UKeU calls Create modules  is particularly concerned with the development of  learning objects stating "The stage following specification is thus the preparation of the learning objects that will 'populate' the course." and is equivalent to course content development and acquisition.  Although the UKeU has  a particular model of learning objects implicit in its definition, and implicit also is the provision of tools to support this.

Their second phase is Create linking structure, by which is meant the assembly of the learning objects into higher level objects (sessions, units, modules and courses) and the development of additional guidance material. The development phase in our model includes this, and also includes the integration of course procedures and marketing of the course to prospective students.

At this point the UKeU has a review (Conduct review).  This is not an explicit phase in our model at this point, since it assumes that the QA validation processes will have to be met and considers this to be a control on the process rather than a phase.
Teaching and Learning
The UKeU has combined these two into a single phase entitled Deliver course.

Finally, the UKeU has a phase entitled Maintain and update.  We would argue that between delivering the course and maintaining it there is a need for a review and that what they have entitled maintain and review is further iterations of the entire cycle.

There is thus a good, but not complete, correspondence between the UKeU model and our model, with the UKeU model being less well defined in a number of areas.

6 Processes

If evaluation is to impact on particular stages of the life cycle then it is argued that evaluation should operate through or be aligned with the major drivers and controls at each stage. Accepting this implies that two issues need to be addressed. First, is identifying the feedback paths from one stage of the life cycle to another. These feedback paths may, on first principles, be from any stage to any other, This is reasonable since in a cycle all stages can influence any other, The identification process is not so much the existence of feedback but what the nature of that feedback is. 

The second issue is identifying what evaluation processes and pathways are critical in controlling processes, products or perception.

The table of e‑learning processes (Table 2) highlights the main drivers and controls that occur in the provision of e‑learning courses. However before addressing how evaluation can operate we need to look at what we regard as the likely main  feedback loops that occur in the processes, since it is into these that the evaluation needs to feed, whether they be drivers or controls.   Figure 9:  shows these feedback loops for the e‑learning life-cycle, indicating which phases can have the most significant impact on other phases.  Looking at the key drivers and controls in the table; they can be divided into internal and external.  On the whole the external ones are mostly concerned with various forms of control while the internal ones are a mixture of controls and enablers.  It is therefore worth looking at some of these drivers and controls as it is through interaction or alignment with them that evaluations can have the greatest impact.

Institutional Mission and strategic plan

This is probably the most enabling and controlling force on what is permissible and effective.  Any work which is not wholly aligned with the strategic plan is unlikely to get the priority and resources that are needed for success.  There is a growing interest amongst management in higher educational institutions in strategic planning in the courses that are offered, how and where they are offered and what they contain.  This has been driven by a number of forces including the way in which the Research Assessment Exercise (RAE) is forcing the closure, merger or re-organisation of departments and thus the courses which institutions can offer, and the reduction in the unit of resource for teaching which has lead to a greater concentration on the economics of courses offered. 

The institution's strategic plan will itself be in large part driven by the funding councils' priorities such as widening participation, concentration of research funding and the way in which different courses attract different amounts of money etc.

There has been an increasing trend towards the development of faculty/departmental strategic planning that aligns with institutional strategic plans.  Closer scrutiny is being made of the operational planning that emerges from strategies, and an increase in monitoring activities.  The detail required for effective evaluation through all stages of the process will reside in the local strategies and operational plans. In time these will, in theory at least, feed into the entire life-cycle processes of any course. As the strategic plan is changed this should be reflected in operational plans and then have a direct affect on e‑learning courses including such issues as pricing, target audience and teaching costs.  However there is an assumption here that academic staff are amenable to direction from senior management, and work to the institutional strategic plans.  It has been suggested (Oliver 2004) that it is likely that this will require enforcing and that would require a greater degree of "evaluation as surveillance", which in turn is likely to lead to resistance and resentment amongst staff who will then see evaluation as a form of control.

Institutional strategic plans drive evaluation processes through:

· Providing business objectives

· Providing resource constraints

· Providing criteria for business performance

· Setting targets for brand and product perception

· Providing a time frame

Professional bodies

Many courses are accredited by a professional body, and this is often an important determinant for students in selecting a course since it may be a requirement for entry into their chosen profession or reduce the amount of further study that they need to undertake.  This gives these professional bodies considerable influence in what happens on courses since they may dictate any, or all of, entry requirements, syllabus, teaching methods, and examination methods.  There are cases where the withdrawal of, or failure to provide, accreditation has led to the closure of courses and in some cases of threats from aggrieved students to sue the university.

Professional bodies drive evaluation processes through:

· Setting curricula and syllabus

· Setting examination criteria and standards

· Providing examinations

· Specifying quality of service

· Specifying qualifications of staff

Institutional capacity

It is not unusual for new courses to stretch an institution in a number of ways. This can include the number of suitably qualified staff able to support the course, the provision of learning resources, and the available infrastructure.  .  Provision of e‑learning courses though, require not just a straightforward addition of resources in the right areas, but a change in approach to provision.  Responsibilities for providing a successful learning environment for students and staff become much wider and more immediate.  This ‘capacity’ requires a change of culture.  Courses that are demand rather than supply led cannot tolerate the lengthy gestation and committee procedures of traditional courses.  New ability to respond in all necessary areas from planning and review to student learning requires a shift in focus from a whole range of staff and a change in internal processes.  E‑learning courses are likely to find that they are pushing the bounds of the institution in all these areas.

Most staff in universities have little training in teaching of any form (it is not unusual for new staff to be required to take a course which amounts to around 40 hours).

Institutional capacity influences evaluation processes through:

· Setting an administrative framework 

· Providing a technical infrastructure

· Having work practices

· Providing a staff development infrastructure 

7 Evaluation in the e-learning process

Having looked at the process model it is now time to look at how evaluation can have a positive impact on this.  It has already been suggested that the need is for evaluation for action with a secondary role for either understanding or for control and that these will address different stakeholders and make use of different methods; and there will be instances where multi-modal approaches may be needed to achieve desired results.

We are now in a position to present a model for evaluation which uses the model of the e‑learning life-cycle presented above, but before we do it is useful to consider some of our assumptions:

· Generally the earlier that evaluation is undertaken the greater is its potential impact on the cycle; thus it is likely that enhancing review and planning will have a disproportionate effect on teaching and learning.  This is not to suggest that managerialism is what is needed so much as review and planning designed to meet the needs of teaching and learning.

· Externally owned evaluation is more concerned with control; while internally owned evaluation is more concerned with action and understanding.

· Evaluation is a social, rhetorical activity. It will only be useful if its audience believes it to be credible. This implies that a single ‘recipe’ for evaluation is inadequate; what is needed is a way of tailoring the evaluation approach on a case by case basis to reflect the beliefs and values of individuals (i.e. named people, not roles or groups) who must act upon them.

Managing Evaluation 

In order to maximise the effectiveness of the evaluation in enhancing the quality of e-learning courses, it is important to ensure that there is linkage between three aspects of evaluation that have to be managed. These are;

· determining the purpose of evaluation

· understanding stakeholders and their roles  

· planning the techniques of evaluation. 

See Figure 8, Managing Evaluation.
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Figure 1: Managing Evaluation 
7.1.1 Purpose of the evaluation

The first aspect of management is articulating the purpose of the evaluation.  As already discussed this can be for control, action or understanding with one of the other two as a secondary action.  If the function of evaluation is quality enhancement then it would seem that in  most cases it is likely that the primary function of the evaluation will be for action and the most common secondary function will be understanding.

Determining the primary and secondary purposes will determine who will be within the scope of the evaluation and what their role is. Also it will determine the nature of the evaluation process. 

The management challenge at this and at the other stages will involve;

· Allocating tasks and resources to evaluation

· Ensuring communication

· Scheduling of activities 

· Managing interfaces between stages and associated work groups

7.1.2 Stakeholders within evaluation

In some cases this will be a ‘given’ in that some stakeholders will initiate evaluation. Where this is the case it is also likely that they will be interested in either evaluation for control or for understanding.  However where the evaluation is not externally imposed, with a given set of stakeholders it becomes possible to determine who the most important stakeholders are and involve them in the design and execution of the evaluation which will help to ensure that it meets their needs and has the desired impact.  Care needs to taken to identify all stakeholders beyond the obvious because of the dependence on their ownership for the effective developing/running  of e‑learning courses.  These will vary in institutions because new forms of staff roles are evolving and they are not always fully recognised within the processes.  

The nature of the stakeholders and the purpose of the evaluation can then be used to guide the selection of evaluation techniques. A wide variety of techniques is available and an indication of the options is given in Table 3, based on the JCALT Evaluation Toolkit. Since many of these techniques yield similar information, choice is a question of cost, familiarity, suitability for stakeholders and other aspects of the evaluation context.

There needs also to be an evaluation of the overall cost of evaluation in the life cycle. Only finite resources are available in any system and there has to be some idea of the trade off in benefits and costs of evaluation.

7.1.3 Techniques of evaluation for action

The techniques used to gather and analyse data will be influenced by the kinds of question being asked. For example, if evaluation is being used for surveillance it makes sense to measure progress against the aims and objectives of the programme, using these as a metric. However, if evaluation is being used to develop understanding then interviews, focus groups and other discursive formats are more appropriate.

The relationship between perspective and method is complex; this has formed the focus for already-completed research including the development of an online evaluation toolkit which is freely available via the JISC (href="http://www.ltss.bris.ac.uk/jcalt/"http://www.ltss.bris.ac.uk/jcalt/). This toolkit classifies methods according to qualities (based on assumptions about how such methods are to be used). This classification is then used as the basis of a recommendation system that attempts to match approaches (see Table 3: Techniques of evaluation described in the JCALT Evaluation Toolkit) to users’ needs. Users’ questions are analysed in terms of whether they are exploratory or specific, whether the user wishes to sample (and thus generalise) or simply use whoever is available as a participant and whether they wish to evaluate practice or a controlled version of technology use. Similarly, once data are gathered, analysis requirements are assessed in terms of the need for textual, visual or numerical representation, subjective or objective analysis and whether all or some of the data will be presented. Finally, recommendations on means of presenting the data to audiences are made in terms of the speed, level of detail and tone of the report (Conole et al 2001).

	
	Methods

	Data collection phase
	· System log data

·  Checklists

·  Cognitive walk through/think aloud protocols

·  Concept maps

·  Confidence logs

·  Controlled experiment

·  Cost-benefit

·  Cost-effectiveness

·  Designing experiments & pre- and post testing

·  Focus Groups

·  In-course experiment

·  Nominal group techniques

·  Observation

·  Performance test

·  Questionnaires

·  Reflective logs/student diaries

·  Resource Questionnaires

·  Split screen video

·  Structured interveiws

·  Trials

·  Unstructured interviews

·  Video log

	Data analysis phase
	· Bar or pie charts

·  Categories of quotes

·  Correlation

·  Designing experiments & pre- and post testing

·  Emergent themes

·  Factor analysis

·  Illustrative quotes

·  Narrative case study

·  Percentages

·  Performance test

·  Pre-coded categories

	Presentation methods
	· Conference presentation

·  Email

·  Executive summary/press release

·  Journal article

·  Leaflet

·  Poster

·  Presentation

·  Report

·  Web site

·  Word of mouth

·  Workshop


Table 3: Techniques of evaluation described in the JCALT Evaluation Toolkit
Whilst the JCALT toolkit guides users to particular choices of method, it does not provide extensive detail about implementing each method. However, such details are provided by other resources such as the LTDI evaluation cookbook (href="http://www.icbl.hw.ac.uk/ltdi/cookbook/"http://www.icbl.hw.ac.uk/ltdi/cookbook/).

Evaluation and Key Dependencies in the e-Learning Development Life Cycle

The logic of the life cycle model and of evaluation within it is that: 

· In the life cycle, there are a number of stages

· What happens in one stage depends on decisions and actions in the other stages though not necessarily just in preceding stages

· The process is cyclic though not repetitive

· Since there are such dependencies, then in order to change or improve what happens in a particular stage, means identifying the point in the other stage that might effect such change.

In considering the nature of evaluation we first must consider the dependencies in the e-learning development life-cycle, Figure 9. 

In other words a map of dependencies provides a basis for understanding and designing an evaluation framework since it provides a basis for fulfilling the first principle of evaluation for action, deciding where it is that action will have an effect that can be understood and controlled. 
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Figure 9: Dependenceis in the e-Learning Life Cycle
Figure 9 shows what we identify as the key dependencies in the e-learning development life cycle. 

Five of the six stages have a closed loop. What this signifies is that the operation of the process within that stage depends on how they are performing at that time. This is the normal corrective/adaptive aspect of any activity as it is being undertaken. What happens during a particular phase of teaching, for example, depends on how the teaching process is going. If they show signs of being bored an effort is made to interest or enthuse them. The one with no loop is the learning stage. There are dependencies as learning progresses of course. However, these processes are outside the scope of this model since they are entirely within the students domain. They are not considered here.

The one stage with non closed loop is the learning stage. There are dependencies that could be represented by a closed loop but since such processes are internal to the student or to groups of students they are outside the scope of this model. 

Each stage shows a forward and backward dependency to the subsequent and previous stages. On the one hand, this means (quite unexceptionally) that what happens in a stage will determine what happens in a subsequent stage. For example, what has been developed in course materials or procedures will determine in large part what teaching goes on and how it operates. The backward dependency, on the other hand, is the anticipatory effect of one stage on another. For instance, the review process is undertaken in the light of what planning may follow or of what planning options there are. 

In addition to these dependencies that make up the interactions between the stages in the life cycle, there are important, direct dependencies between stages that, so to speak, cut across the cycle. Since teaching and learning work in parallel, they have forward and backward dependencies with the review stage and with the development stage. However, aspects of teaching and learning are in series not in parallel and so there is a sense in which the dependencies do not cut across the cycle. 

The development stage deals with aspects of course content, processes of assessment, set-up of activities and so on. It does not deal with the teaching and learning process. These come directly out of design and so they are shown as direct cross-cycle dependences. Similarly, aspects of teaching such as resourcing, scheduling and legal come directly out of planning. 

In considering the dependencies that may inform evaluation and the action that may follow it is useful to focus on direct (forward) dependencies, rather than anticipatory (backward) dependencies. So, considering for example the teaching process, we see it depends on development, design and planning. What this tells us is that if we want to evaluate teaching then:

· we must monitor teaching

· but, the observations we make must have meaning for planning or design or development

· and the information we gain must provide us with a basis for changing an aspect of planning design or development in a way that relates to the teaching process.

Without these linkages complete, the evaluation process cannot work.

Evaluation of the review phase

As suggested earlier, in Section 4 Expanding the Model, there is not space to discuss the entire table in detail, so again we look at the impact of evaluation on a single stage of the model.  An evaluation of the review phase should be predicated on ensuring that work undertaken in review is useful to planning; this then is a move away from auditive review towards review for action.

The argument here is that we are moving towards a process which actively supports quality enhancement in the e‑learning life-cycle and critical to this is the review stage of the life cycle.  Much of the current review process in UK HE is concerned with audit rather than quality enhancement; it is externally owned and controlled and is therefore primarily concerned with compliance (control) rather than action or understanding.  

If we want to understand how to change the review phase in order to enhance the entire life cycle, and that means through taking action, then we need to understand the phase itself, the inputs into it and the results it will develop and how they inform subsequent phases in the cycle. In other words we need to evaluate the review stage.

Thus, the first concern when considering the review phase is to ask what it is for, what decisions flow from it and how these decisions are translated in to action. In addition, we need to ask how we can measure the effectiveness of review.  Clearly, that a review can consider many issues; here we list just a few of the most important ones: 

· student performance

· retention

· revenue generation

· costs 

· market penetration

· institutional targets

· resource usage/value for money

· student satisfaction

· staff satisfaction

Evaluation of the review stage would therefore consider how effectively and appropriately, each of these issues had been addressed. 

It is, of course, a part of the review process to evaluate itself and this is shown in the diagram of the cycle as the reflexive arrow over the review stage (Figure 10).

Referring back to the principles for evaluation on which this model is based, it is important to recognise that evaluation is in the context of particular stakeholders. An evaluation taking place in the context of the review phase may need, for instance, to address the concerns of those involved in planning and teaching but this may not be appropriate for senior managers. Any particular evaluation process may not meet the needs of other stakeholders. 

What this means, especially in the context of cost-benefit issues, is that we must choose carefully not only the key aspects of evaluation in the life cycle but also the customers of those evaluation activities as well as the stakeholders who must decide on action or take it.

Meta-evaluation

One aspect of evaluation that is often missing and needs to be included is analysis of the evaluations themselves and the impact that the have had on change and change management.  Without meta-evaluation there is a danger that evaluations will loose their focus on supporting change and become a self-serving process which may even alienate those that they should be supporting.  There is a large literature on this, see for instance Rogers. Patton (2003), however, takes a different stance, highlighting the danger of “going native” and serving only one interest group. He advocates the necessity of evaluators being “deliberative and intentional about their own moral groundings” (2003, p.240) so as to balance the demands upon them made by different groups. Central to his argument is the notion of evaluation as a professional activity, itself able to be judged against standards such as those set down by the American Evaluation Association. These cover issues such as that evaluations should be judged in terms of their utility, feasibility, propriety and accuracy. Patton’s argument rests on the notion of the evaluator as an external agent; the situation may be more complex where responsibility lies with practitioners who are also undertaking development, planning, teaching and so on. In such a situation, a system of accountability may need to be established. Whether this system focuses on standards or on peer review will depend upon whether the host institution places greater value on control and conformance or on understanding and continuous improvement.  Movements towards institutional cultures where the organisation is committed and professional about its own internal collection, analysing and critique may help towards evaluating evaluations.

8 Final Comments

This report has set out a model for e-learning development based on a concept of the development life cycle. 

Arguing from first principles about the nature of e-learning, it has been shown that a life cycle approach, i.e. one that considers in a connected, sequential way all aspects of development from vision to termination of courses is necessary.

Also arguing form first principles, the report establishes that evaluation, a necessary component of any development system, has to be considered within a life cycle model. A partial model of development means that evaluation is unlikely to work.

Behind this focus on evaluation is a view that in the development domain evaluation has to lead to action. This view imposes a logic on the way in which evaluation is conducted and a logic that is bound up with the life cycle concept.

A brief review of other evaluation models shows that they are partial in scope and limited in approach. They, with the exception of the UK EU model,  all fail to meet the requirements of the arguments presented here.

In order to understand how evaluation fits into a life cycle model the model is analysed in terms of the dependencies between its various stages. Such a  model of dependencies provides a first basis on which to design evaluation processes or an evaluation framework.

Implicit in this view of the life cycle and of evaluation within it is a research agenda for education development. Although the ideas presented here are simple, they represent a challenge for the way education development is conducted. In particular, for UK HE, the evaluation model is a radical departure from the approach that is both implied and followed under the QAA system. 
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