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1 
Introduction
This document addresses the implications for designers of the outputs from the Stage 2 Learning Models (Draft B).doc and Stage 2 Mapping (Draft B).doc, as well as drawing upon previous work. The document is premised on the belief that many designers are not sufficiently familiar with the underlying theory and pedagogy that drive the design of learning systems and tools. The question arises as to whether the planning tool being specified may be also useful for designers as well as practitioners.
Designers may be content designers, course designers or e-learning system designers. It is not the intention in this document to look at the implications for content designers but to concentrate on systems designers since these have a broader scope in relation to learning activities. Additionally the information being evaluated is intended to provide the basis for the e-learning planning tool specification which itself is intended primarily for use by practitioners ( for example teachers who are looking to either use e-leaming for the first time or are intending to increase their use of e-Iearning and are seeking guidance). These teachers may themselves also be course designers and since the information has been developed to meet their needs directly only the implications for systems designers are included here.
The outputs from stages 1 and 2 of the Desktop Study project have been used to generate the mapping table so it is the implications arising from this table that is primarily considered in this report together with the technologies report that maps functionality to generic tools.
2 Implications for designers
2.1 Designing e-learning systems
For e-leaming systems to be effective it is important that their design is based on sound pedagogical theory & practice. In their paper, ‘A process for bridging technology and pedagogy’, Gardner, Fowler and Scott (2003) identify a process for designing e-leaming systems that has three main inputs: requirements, standards and pedagogical models. Talaverez et al (2001) also show learning theories as one of their considerations for capturing requirements for e-learning systems.
Once a set of requirements for the technologies have been specified, and consequently their functionality is identified, the designer can evaluate these against commercially available technologies in order to make a decision as to whether to buy or build. With the increasing number of e-learning systems, such as Virtual Learning Environments (VLEs), available in the marketplace and being used in HE and FE the designer may also evaluate existing applications for their ability to be integrated and their conformance to standards (for more on the latter see the Stage 3 Standards (Draft B).doc .
2.2  Pedagogical Theory 

The mapping table provides the user with a mapping from theory, through learning activities to the functionality that would be required from technologies to put these theories into practice. The technologies report (Scott & Fowler, 2004) provides a description of the mapping from functionality to generic tools. Example rows from these documents are shown in the Appendix to demonstrate this.

Hence systems designers will, by using the tables, be able to ensure that they meet the needs of various learning activities. The tables will not, and do not seek to, provide all components that would be required by an e-learning environment such as a Managed Learning Environment (MLE) that is designed to provide functionality that is outside of the learning activity itself. Based on the JISC definitions (Everett, 2002) the table will identify the functions that a VLE would deliver such as communication between learners and teachers, student tracking and assessment.

For designers who are unfamiliar with pedagogical theory they may find it difficult to see the reasoning behind the choice of technologies. It is therefore suggested that the table be supported by mini-scenarios initially to give practical examples that are more easily understood (see Mapping Table document). The mapping table will form an important part of the specification for an e-learning planning tool that will aid practitioners when considering e-learning solutions. When this becomes available and is populated with Case Studies further exemplars will be available to the users. It should also allow those who are unfamiliar with the theory to discover which pedagogical theory underpins the practice chosen and to find an explanation of it. 

The mapping table’s indication of workflow is the generic sequence of ‘preparation’, ‘execution’ and ‘evaluation’ of teaching activities. Each of these stages provides information to the systems designer as to the type of functionality required for each stage and is dependant on the context and roles. In the case of ‘execution’ the technologies identified are also dependant on the learning activity. Although these learning activities are defined they are not done so at a level where learning workflow can be identified. Britain (2004) identifies that successful teaching requires thought to sequential order and timing of various activities together with the presentation of the resources needed to support them and that this orchestration may involve not only sequence but branching of workflow into parallel activities undertaken by sub-groups before coming back together. For example it may be useful to consider how an application should take the activity outputs from a number of sub-groups and combine them. The lack of this limits the amount of information about the technology’s functionality available to the designer but, as described later in this report, this additional information may be derived from other sources such as a user needs analysis. 
The technologies that the mapping activity identifies are given at a high-level only (i.e. a functional description) with very limited indication of the lower level functionality required from them. However, since the derivation of these technologies is based on learning activities, the technologies identified are not just limited to learning delivery but also include those that cater for synchronous collaborative activities. It thus extends the technologies beyond those currently available in the predominant VLEs used in HE and FE. For example it identifies the use of audio and video conferencing along with applications that enable mind mapping techniques to be employed. In order to specify the lower level functionality of the technologies a requirements capture exercise, as described in section 3,  would be required to ‘flesh out’ the learning activities more fully.

The technologies that have been derived are those that meet a particular need. A designer would need an indication as to which of the technologies provide high-value functionality for an e-learning system or their appropriateness in certain contexts. Other design processes (Gardner et al, 2003) provide a Value Attribution Process that allows this and provides a mechanism to allow development costs to be weighed against perceived customer value. 
Further research would need to be carried out in order to identify the relative effectiveness and pedagogical value of the technologies in particular contexts. Fowler and Mayes (1997, 1999) state that for a collaborative task at the construction stage, a medium is required that is real time and is different from the medium of the task (e.g. a visual task requires audio communication). So, for example, students collaborating on a virtual science experiment, which is visual, would benefit from audio conferencing. At the ‘identification stage’ they argue that people will often test and refine their position (and thereby refine or create new concepts) through argument and debate. They state that this would benefit from synchronous communication that allows full communication of the impact and emotion of the argument. This is one of the few situations where they believed a high fidelity video conferencing facility has a pedagogical value.
The overall conclusion then is that the technologies identified by the Desktop Study project (see Stage 3 Tools & Technologies (draftB).doc), albeit at a high-level, provide an extremely important input for system designers since they are based on sound pedagogical theory. However, more detailed analysis will be needed (by the Designer) in order to capture and fulfill lower level requirements. This is addressed in the following sections.
3 Establishing lower-level tool functionality

The review of theories, models and frameworks together with the review of current standards enable the identification of a number of technologies at a high level. In order to define the lower level functionality for such technologies it is recommended that a user needs analysis be undertaken. It is important that this user needs analysis allows the stakeholders involved with e-learning in HE, ACL and FE to have the opportunity to be creative rather than just capturing the needs based on current practice. It is therefore suggested that a process such as the Chimera developed Scenario-based User Needs Analysis (SUNA) method be used.
SUNA (see van Helvert, Fowler, 2004) is not an exact science nor is it prescriptive. It provides a series of structured activities that help designers and other stakeholders come to a common and shared understanding of what they are developing, and to provide some tools and techniques to support design decisions and record design rationale.

SUNA is based on a number of simple steps:

1. Scoping and writing of key scenarios: The scoping process identifies the key stakeholders and activities that the proposed product and service will be addressing. The number of scenarios to be written will also be decided. This step is undertaken collaboratively in a workshop consisting of the major stakeholders. For HE/FE this would include course designers, teachers and students. The writing of the scenarios is usually undertaken by one person (for each scenario) and these are reviewed, modified and agreed by the design team. The workshop has been found to be a very effective medium to encourage people to be creative which can lead to the specification of functionality not previously considered.
2. Scenario Validation: The scenarios are shown to potential users and comments on acceptability and perceived value of the proposed product or service are noted. The 'showing' has in a number of cases has been carried out by using simulated PowerPoint presentations. Small modifications to the scenarios may result from this step.

3. Eliciting the needs: Each scenario is analysed and needs (textual descriptions) are recorded in a Needs Table. The design team then reviews the needs to remove duplications and ensure consistency and completeness mainly through the use of a 'needs hierarchy'. The team then completes the needs table by noting what existing technology (if any) is already available to meet the need (a technology-to-functions mapping). 
4. Use-Case Descriptions and Storyboards: SUNA now begins to interface with better known techniques that bridge requirements with a more detailed design (particularly the Universal Modelling Language (UML) method (Fowler & Scott, 2003). Scenarios, for example, provide useful descriptions for creating Use Cases.

At a simple level SUNA can be best understood as a combination of People, Place, and Processes. The right mix of disciplines in the design team and experienced facilitators are the key to the people aspects. The places where workshops are held are also important, and ideally neutral venues (e.g. Hotels) should be used, although specialist facilities are available (e.g. Consignia's i-Lab [4] and the i-Lab at the University of Essex). The processes are more akin to a 'tool box' which the expert facilitator, within the structure described above, can select appropriate tools according to the needs of the team, their goals and levels of expertise, and therefore not all steps are necessarily completed. 
Since scenarios are used to describe a user’s experience this method provides the lower-level functionality for technologies that would be required by system designers.
4 Combining theory, standards and practice

Having obtained a list of technologies from the review of the theories and models, and the user needs analysis, a methodology is required for combining them. The user needs analysis has effectively generated a list of technologies from the ‘practice’ perspective and we have another list from the ‘theory’ perspective. A suggested approach to combining these is shown in Fig.1. Since we wish the technologies developed to be based on sound pedagogical theory the technologies in the theory list may be used initially as the master set to filter those from the practice list. Once this is done the scenarios related to these technologies may be used to provide the lower-level detail and generate the Use Cases or UML definitions.


[image: image1]
Fig.1 A process to derive detailed technologies that are based on pedagogical theory

The fact that this process generates a set of ‘unmatched’ technologies doesn’t actually mean that they are not valid. They could actually be very creative and hence were not thought of when deriving a list of technologies from the theory. Consequently these may be reviewed against the theory, and if it found to be appropriate, added to the list of filtered technologies.
5 Conclusions
The output from the review of e-learning theories, frameworks and models and the subsequently produced mapping table is primarily intended to aid practitioners i.e. teachers. Whilst being of benefit to system designers they are not sufficient on their own to define the technologies required to form an e-leaming system. Lower level requirements are needed in order to identify the exact functionality of each tool incorporated. 
The review meets its objective of being an aid for practitioners. It is very important to designers since all the outputs are related to pedagogical theories. By employing a process such as the one described in this report, together with considering current standards, a designer should be able to fully describe the technologies to aid in the design of new e-learning systems, and consequently support, build or buy decisions. 
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7 Appendix
7.1 Example row from the Mapping Table

	Cognitive perspective

Learning as achieving understanding (change of underlying cognitive structure 

- NB process of change may be seen as predominantly individual or as socially mediated)

	Construction
	Teacher expert in:

Directing students’ to appropriate resources; defining appropriate tasks and individual feedback..
	Gather Facts/concepts
	Learner directed

Teacher feedback

Teacher defined tasks
	One-to-one or One-to-many

Individual Activity

Concrete/

abstract tasks
	1. Agree learning outcomes; 

2. Define scope of activity or task  (what, how much, how long etc); 

3. Define evaluation criteria;

4. Define Assessment Method

5. Check understanding of requirements; 

6. Check progress

7. Assess outputs against learning outcomes;

8. Provide feedback;

9. Collect and summarise  feedback for individual;.


	1. Communication (Synchronous)

2. Personal Management

2,3,4. Presentation and Dissemination

5,6. Evaluation and Assessment, Communication

7. Evaluation and Assessment

8. Communication

9. Data Analysis, Communication 
	Visualisation and Brainstorming


	Summative assessment – presentations.

Formative assessment – progress against outcomes (records kept)


7.2 Example Rows from Tools document identifying functionality to tools mapping

	Communicative
	Communication 
	Asynchronous: Email, discussion forum, digital drop box

Synchronous: chat, instant messaging, video conference, application sharing, whiteboards, blog, wiki, group web sharing
	Discussing/debating, brainstorming, questioning, presenting clarifications and explanations, role-play, one-to-one mentoring, tutorials, asynchronous for reflective learning
	Asynchrounous and chat:

WebCT, Blackboard,

Synchronous:

Interwise, Centra

	
	Visualisation & Brainstorming
	Mind maps, Concept maps & Visual tools, electronic whiteboard
	
	Mindmapper, FreeMind, Inspiration


Theory


(from theories, frameworks and models)





Practice


(SUNA)





Technologies


(Master Set)





Technologies








Match?





Filtered Technologies








Unmatched Technologies











Use Cases & UML  Descriptions





Scenarios
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