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JISC Information Environment Development Programme – X4L

Devising Learning Objects for use with Literature On-line Information Services from JISC
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Background to the Project 

The project was delivered on behalf of the JISC as a project within the X4L (Exchange for Learning) programme.  Coleg Llandrillo submitted a total of five proposals to this programme, and was awarded two – one for Key Skills and the one on which we are reporting here for Literature.

The organisational context for the project was the Coleg Llandrillo Virtual Learning Centre, which is the e-learning product development, delivery and research and development unit of the college.  The VLC is a directorate within the college, and is tasked and staffed as follows:
1.
Delivery

At March 03, the following describes the range of delivery/support activities in the area of on-line learning at Llandrillo:

a.
Health and Safety On-line

b.
Basic Food Hygiene On-line

c.
ECDL On-line

d.
VLE-based delivery in Electronics, PGCE, Key Skills, Social Sciences

e.
Video-conference based delivery across college sites

f.
Use of VLE for communications across the curriculum

g.
An extensive range of ILT-Champion programme activities in staff development and change management

This range of activities embraces over 1000 students currently

2.
Research and Development

The college is engaged in the following research and development activities:

a.
JISC funded research into Learning Object creation in Key Skills – X4L
b.
JISC funded research into Learning Object creation in Literature – this project
c.
JISC funded research into VLE/MIS interoperability - SWANI
d.
KEF funded research into the commercialisation of on-line resources

e.
Research with Dysg into Learning Object design

f.
Research with the University of Wales Swansea into diagnostic assessment

3.
Creation of resources

The college’s Virtual Learning Centre currently has the following range of resources either in use or in preparation:

a.
Working On-line (e-learning product) – in final test and edit November 2002

b.
On-line induction (e-learning delivery vehicle for SME’s) – ready

c.
Editable Intranet (flexible intranet shell) - ready

d.
Staff skill-audit – built to order on the Llandrillo model, based on a product currently operating at Llandrillo

e.
Customer Service (e-learning product) – delivery May 2003

f.
E-trading for SME’s (e-learning product) – delivery June 2003

g.
Risk Assessment (e-learning product) – delivery June 2003

h.
The Employer Database (software product) – delivery June 2003

i.
Basic and Key Skills for Catering (e-learning product) – delivery June 2003

j.
Resources for Care NVQ (e-learning product) – delivery July 2003

k.
COSHH (e-learning product) – delivery late summer 2003

l.
Manual Handling (e-learning product) – delivery late summer 2003

m.
Project Management (e-learning product) – delivery Autumn 2003

n.
Knowledge Management (e-learning product) – delivery Autumn 2003

The Virtual Learning Centre holds approved supplier status for Ufi/Learndirect

The Virtual Learning Centre creates learning resources by contract and in partnership with the following:

a.
The school sector, largely in secondary schools

b.
The public sector, through the police, health and local authority services

c.
The FE sector, by partnership, contract and supply of resources to colleges

d.
The private sector, by sale of products and contract with companies of many types and sizes

e.
The broadcast industry, by contract
4.
Strategic Developments

The college has had in operation a Directorate, the Virtual Learning Centre, dedicated to the development of e-learning, since February 2001.  This directorate currently employs 16 staff dedicated to e-learning and related projects.  The following is the staffing structure of the VLC:
1 Director

1 Head of VLC

1 Administrator

1 VLE Manager

1 E-learning Advisor/ILT Champion

1 Graphic Designer

3 content/research/storyboard staff

6 technical developers – web, databases/programming, multimedia

1 Modern Apprentice - technical

Methodology 

Project Management

The project engaged a number of members of staff, and interfaced with a number of other projects being run on behalf of the JISC and other agencies at Coleg Llandrillo.  The following diagram best describes the project structure:








The Coleg Llandrillo VLC made effective use of the services of the JISC, CETIS, Techdis and other agencies to ensure subscription to existing and emerging standards for interoperability.  Scalability was built into the project by the effective use of coding and construction templates, and product sustainability following the delivery of the project to the JISC is a matter currently being considered by the project team.  It is proposed that further work will be required on key discoveries in this project, but also that the products delivered by the project will add value to the JISC portfolio and to colleges who wish to make use of this portfolio.

The user communities were to some degree determined by the curriculum focus of each group of LO’s.  However, the project also ensured that testing was undertaken on as diverse as possible a range of groups in terms of age, attendance mode, purpose for learning and so on.

The technical development function for this project was met by the Virtual Learning Centre’s e-learning advisor.  This colleague also has the brief for ensuring that VLC products meet accessibility specifications as far as possible.  The project reports took account of the issues relating to meeting these specifications.

The conceptual position in methodology of creating LO’s

Theoretical Position

In delivering this project, Coleg Llandrillo has implemented its standard theoretical position relating to the creation of on-line learning materials.  This position is the result of the work ongoing in the appointment and development of the role of pedagogic consultant, a key role in the Coleg Llandrillo Virtual Learning Centre.  The theoretical position has been established in the ILT Champions Project in the college, and is the agreed basis for the development of materials in all VLC projects.

The position is based on the interaction of two planes – the first plane describes significant features of learning, and the second describes a variation of Kolb’s work in the phases of learning.  

Significant features of learning can be explained as follows:

· Learning takes place in the first person, and learning materials should wherever possible provide a first-person environment in which learning is directly experienced.

· Learning requires cognitive integration, and learning materials should maximise the learner’s capacity to integrate the known with the unknown and cognitive elements with one another in new combinations

· Learning is best achieved through a problem solving approach, so that learning materials should wherever possible provide problems the solutions to which either represent or promote learning

· Learning should be active and collaborative, rather than passively received, and learning materials should seek to promote the active participation of the learner and wherever possible collaboration between learners

The phases of learning follow Kolb’s position, and can be described for the sake of this proposal as follows:

· Learning can begin or be achieved through concrete experience, so that learning materials should proceed from the creation of an experience that provides the learner with the opportunity to move from the concrete

· Learning requires observation and reflection, so that concrete experiences can be integrated with wider accounts of the nature of that with which the learner is interacting

· Learning is enhanced or required by abstract conceptualisation and generalisation, so that learning materials should provide learners with the opportunity to proceed from the specific item of learning to general principles underlying the specifics

· Learning requires active experimentation, so that learning materials should provide learners with opportunities to develop models, explore alternatives and evaluate the results of their work

Learning Object Basis

VLC projects deliver Learning Objects that are stand-alone learning experiences and can be combined by the learner or the teacher according to need.  Learning Objects provide flexibility, especially when patched in to JISC repositories and to other programmes providing content.  We expect that the average length of a Learning Object will be 40-60 minutes, and that the curriculum to which we are working will require breaking into appropriately sized units for this to be achieved.  The key feature of the Learning Object is that it provides a total learning experience in a manageable single unit of time, and that pre-test, on-line learning and end-test are integrated into each LO.

Interactivity, Feedback and Activity of learning

In order to meet the demands of the theoretical position, it is essential that every phase of the LO enables interactivity, positive feedback and no space for passivity.  The LO will engage the learner in a constructive learning experience through active learning-checking, positive reinforcement and systematic problem solving approaches throughout.

Use of Media

We are aware in delivering this project that all e-learning materials are subject to demanding restrictions as to file size and band-width determined data-transfer rates.  This includes use of text, image, animation, sound and dynamic elements, as well as the provision of learning environments in which the cognitive relation between learner and product is maximised.

Language

In determining the conditions under which textual material will be provided, we are aware of the need to pay attention to:

· Readability and reading age

· Fitness for purpose

· Fitness for audience

· Fitness for context

· Fitness for level

Restricted Cognitive and Motor Abilities

In delivering the project we are aware of both the ambitions and the restrictions of recent developments in standard-setting for web materials as they relate to learners with restricted cognitive and motor abilities.  

User Conditions – The Independence Continuum

We are proposing here that learners with a variety of needs under a variety of conditions will make use of content provided by this project.  Below is an account of what we are calling an independence continuum, with the learners on the left of the continuum operating at the highest level of independence from traditional delivery and the learners on the right at the highest level of integration with traditional delivery methods.  Below this continuum is our account of where we believe the products created will have the greatest use and impact.





Decreasing degrees of learner-independence





Learning Object Creation

The LO creation process was adapted from the VLC’s standard process, and is shown diagrammatically below.  This shows the degree of inter-relation between content providers, pedagogic consultancy and technical staff in the project.
LO Title (Given in Project Specification)



Learning Objectives (Llandrillo Content Providers)


Content (Llandrillo Content Providers) – linked to the LION content available

Script (Llandrillo Content Providers)


Media Creation (Llandrillo Media Creators, and only in this project for design)


Programmer/Author/Content Liaison (Llandrillo staff)


Programming/Authoring (VLC technical staff)


Testing (at Coleg Llandrillo and at Swansea College)


Submission to JORUM (determined by timescale and exit/renewal arrangements
Activities (including evaluation approaches) 

Component Work-Packages

Tasks for workpackages 1 – 12:

· Source JISC/LION knowledge – source text on site (Blake poem, Dickens passage, Macbeth passage)

· Source additional knowledge – other web sites for background, knowledge and assessment resources

· Confirm content structure with content template using the 6 phases:

· Pre-assessment

· Concrete

· Reflective

· Abstraction

· Off-line active

· Feedback

· Create content script as Word document

· Discuss with developer

· Programme script into LO format – html and asp work

· Programmer check accessibility

· Deliver LO to content provider for checking

· Amend LO

· Maintain Learning  Asset chart – check re-usability of assets

	Work Package 1

A/S Literature – Poetry – Blake’s London


	Work Package 5

A/S Literature – Narrative – Dickens, A Christmas Carol


	Work Package 9

A/S Literature – Drama, Macbeth



	Work Package 2

A/S Critical Thinking – Poetry – Blake’s London


	Work Package 6

A/S Critical Thinking – Narrative – Dickens, A Christmas Carol


	Work Package 10

A/S Critical Thinking – Drama, Macbeth



	Work Package 3

GCSE English – Poetry – Blake’s London


	Work Package 7

GCSE English – Narrative – Dickens, A Christmas Carol 
	Work Package 11

GCSE English – Drama, Macbeth



	Work Package 4

Informal Learning – Poetry – Blake’s London


	Work Package 8

Informal Learning – Narrative – Dickens, A Christmas Carol 
	Work Package 12

Informal Learning – Drama, Macbeth



	Work Package 13

Tests and reports on LO’s

Test selection of LO’s with students working in a variety of conditions:

· 16-19 students – class based

· Adult learners – class based

· Learners at a distance with no support

· Learners at a distance with email/telephone support

	Work Package 14
Report on Project outcomes

	Work Package 15
Dissemination event in Wales at closure of the project

	Work Package 16
Report on templating methodology, and initial template protocols


Initial Project activities and milestones

	
	Month End
	Activity
	Time

	
	2.02
	Submit bid
	

	
	5.02
	Secure approval
	

	Ongoing

9

days

management

equal 

to 

one 

day 

per 

month 

throughout 

the 

project
	6.02
	Appoint programmer – from current capacity

Appoint project manager – from current capacity

Appoint content specialist – from current capacity
	College Management 3 days

	
	7.02
	Identify JISC sources – Poetry, Narrative, Drama

Produce content templates for LO’s
	Content specialist 35 days

Programmer 22 days



	
	8.02
	Produce content templates for LO’s

Create LO’s – Work Packages 1-5


	

	
	9.02
	
	

	
	10.02
	
	

	
	11.02
	Intermediate report/project plan

Create LO’s – Work Packages 6-9
	

	
	12.02
	Create LO’s – Work Packages 10-12

Testing – Work Package 13
	

	
	1.03
	Re-setting of LO’s
	Content specialist 6 days

Programmer 4 days

	
	1.03
	Report on project – Work Packages 14-16

Case Study
	Content specialist 3 days

Team 5 days


Note to the schedule of activities:
Although all activities in the project plan have taken place, there was slippage in two areas:

· The Learning objects slipped from the end of January 2003 to the end of February 2003, and at the point of this report (March 31st 2003) are on-line though waiting for submission to JORUM

· The project closure report (this document) has slipped from the end of January 2003 to submission at the end of March 2003.

Both items of slippage have been approved by the Programme Manager, as the project will deliver all relevant outputs within the life of the programme.

Evaluation
A number of tests have been undertaken at both Coleg Llandrillo and through the kind offices of colleagues at Swansea College in South Wales.  The results of the reports are presented in the next two pages.

Results of Tests at Llandrillo

Audit Tool and Responses

Please refer to the project web site for the audit tool used in this exercise.  The findings of the application of the tool – through the supervisors taking notes on performance and comments – are identified below:

First Impressions

	Q1
	It is easy & intuitive to use (it is clear what to do next)
	Generally yes, though one or two students needed instruction on what to do with the knowledge source

	Q2
	It loads quickly and operates without problem
	Yes

	Q3
	Design is attractive design & layout is clear
	Yes

	Q4
	It looks interesting (I am motivated to continue use)
	Not registered as an issue

	Q5
	It is accessible to people with disabilities
	Not able to comment


Information

	Q1
	The language level & tone are appropriate 
	No – too difficult

	Q2
	Info is stimulating, enjoyable and motivating
	Yes

	Q3
	Info promotes inquisitiveness, curiosity, engagement & immersion
	Yes

	Q4
	Images, audio and video aid comprehension & understanding
	Not relevant

	Q5
	There is a suitable variety of Information sources
	No – needs more instruction


Activities

	Q1
	Instructions are clear & easy to follow
	Yes, but could be more explicit

	Q2
	A good balance of individual & collaborative exercises
	Yes, as delivered in the session

	Q3
	Tasks are appropriately challenging & engaging
	No – too difficult for this group

	Q4
	There is a suitable variety of tasks and outcomes expected
	yes

	Q5
	There are adequate opportunities to communicate with tutor / other students
	Yes, in this group


Assessment

	Q1
	Questions are appropriately challenging
	No – too difficult

	Q2
	Feedback is positive and promotes learning
	Yes 

	Q3
	There is a suitable variety of assessment techniques
	Yes


Overall

	Q1
	There is a good balance between information, activities and questioning
	Yes, but more information and instruction on what to do needed

	Q2
	Different learning styles are catered for
	Yes

	Q3
	The level & quality of Interactivity is effective
	Yes

	Q4
	The resource is likely to be effective in promoting learning & understanding
	Yes


Notes to Performance

In addition to the comments registered above in the process of working through the product, we note the following observations by students in interviews immediately afterwards:

Pre-assessment

This was seen by students as too difficult and too time consuming.  Failure to get through it first time demotivated less able students, and it became obvious during the exercise that its cognitive level was too high.  Supervisors had to accelerate several students through it, and bypass it altogether in one or two cases.  This should not have been necessary.

Web-site link to the information source

Whilst students had no difficulty following the web link, and it opened as planned, when it did open students were less clear on what to do when they go to it.  As ICT literate web-browsers, some students went straight to the link as a browser-habit, and by-passed any instructions anyway, but all students needed clear and managed instruction on behaviour with the link.

Question-level

This was too high throughout.  The worst case of this was the pre-assessment, but other question sets were too challenging for moderately able and less able students.  The failure loops helped, but we are of the conviction that the failure loops are at the right level for starting, and that we need new failure loops to go a level down.

Printing the source knowledge – the poem

All students agreed that the poem needed to be printed, so that they could work on the LO with the printed poem in front of them.

The FREE – writing and inputting

Students enjoyed inputting their comments in ‘essay’ form into the FREE, and were surprised by the richness of response they got back from the FREE.  However, one group quickly found a way to by-pass the FREE assessment mechanism, and got a good response from a superficial and short answer, and all students agreed that they would prefer to hand-write their response and then input it to the machine.

Feedback presentation

Students were pleasantly surprised by the depth and quality of the FREE response, but they agreed that the responses required a different form of presentation.  It was noted that they needed the weight and detail of the response flagged to them, precisely because they had not expected a computer to do this.

Student IT skills

No issues, though it was clear that web-browser capable students were performing better on the product than those with no particular interest in the technology.  Despite the presence of ICT in the curriculum from the outset of NC fro this group, there are still substantial differences in performance between the browser-familiar and others.

Timing

It was agreed that the LO would take more than the hour envisaged.  The on-line activity, initially specified at 20 minutes, would actually be more like 40 minutes, even with the question level addressed.  The off-line activity would then be likely to take a further hour.

Linear and non-linear presentation

This is an issue for the team, where there is still debate about forced/voluntary linear progression through a JISC LO.  It was less of an issue for students, though, who made their own choices about progression.  We would note that if we are to allow non-liner progression we can expect students to make the most of it.  This may cause us to address navigation features of the product.

Feedback from Tests at Swansea College

1) Navigation:

a) “Session” and “Section” menus too close together (drop down over each other, mouseover is clumsy – what about clicking to close and open?) – perhaps you could use the menu on the right for all navigation?
2) Introduction:

a) Link to online text of London does not work (takes you to a login page – I assume this works on your site due to IP address automatic login?)
3) Pre-assessment:

a) I like the two exercises with the tick boxes which make you focus on the text (its surprising how much you don’t notice in a text until you are forced to look closely).
4) Study Materials:

a) 1: (external link) Isn’t it a bit risky to link to an external source in case the link dies?

b) I like the way the question is rephrased if you get if wrong.

c) 2: Again, the external link is risky. Also, there is the possibility of them getting lost (especially since it opens full screen and hides the X4L material). Also, the activity seems a bit undirected (how much of the site do you want them to look at? There is a lot of stuff).

Text Entry

Some thoughts:

1. If I just put a list of words then I can get the same feedback as if I typed a coherent paragraph.

2. Could the feedback for the text entry be grouped under headings (Imagery, Style, etc.)?

3. For the amount of time it would take to get the free text entry working to any degree of sophistication, would it be better to use multiple choice or single word text entry?

General Comments.

· I think the links to the external websites – the issue of reliability aside – leave the student too much to do. What are they supposed to focus on there? There is a lot of material and there is no facility for coming back to the X4L at a certain point (so that they could go away and look at the other material).

· Graphically, the material is very light. I would like to see some more images to break up the text – what about some of Blake’s paintings/etchings?

· A pop-up version of the poem would be nice so that you could view it whenever you wanted.

· The themes of the poem do not seem to be brought out enough. At least some information about the cultural context of the poem would be nice (at least to start students off – you could then direct them on to external sources). You could use exercises to involve the student.

· There is nothing on the site that mentions Blake the man. A brief biography would be good, or at least a link to some external website (there are some really nice, image-rich ones on Blake).

Outputs 

The project delivered:

Learning outcomes from the following qualifications:

A/S Literature

A/S Critical Thinking

GCSE English Comprehension Skills

In addition, the strand focused on using Learning Objects and the source content to promote learning for informal, non-qualification-based activities.

The project provided learning objects based on source content for:

One item of poetry

One section from an item of narrative fiction

One section from an item of drama

Learning Objects were created for all levels/types of learning for each of the source content items.

Outcomes

Learning Objects (12 in total, covering 3 qualifications at two levels and a non-qualification learning route) were created as follows, linking from the Learning Object to the Literature on-line content:

	
	Poetry
	Narrative
	Drama

	

	A/S Literature
	(
	(
	(

	A/S Critical Thinking
	(
	(
	(

	GCSE English Comprehension
	(
	(
	(

	Informal learning
	(
	(
	(


In addition, case studies and reports were produced explaining, analysing and evaluating the processes used.

A template Learning Object structure was created from this strand and is offered for use across other Humanities and text-based areas of study

The project has used case studies and reports to disseminate the deliverables to the wider JISC community. These will be made available on a common JISC X4L web site and on the College Web Site. 

Project dissemination events have and will be held either at the College or a central location together with other participants in the Exchange for Learning (X4L) initiative. The project team would also be willing to stage briefing and progress updates via video conference.

Impacts 

The main impact on pedagogy from this project has been its engagement in the debate surrounding Learning Objects, granularity and re-use/re-tasking of knowledge.  Several papers have been issued in this area, and these will be made available on the project web site, but we will concentrate in this report on the re-use/re-tasking question.

Reusability – a Definition

For the sake of the X4L Literature project, we are describing reusability as the ability to take an element of media or interactivity from one source and legally, morally and without change, task it to a specific learning purpose in a Learning Object.  Linking to a web site with a piece of information on it, and then placing a learning activity around that information, is the starting point for this sort of reusability.  The information can be of any sort – text, images, data, video, self-assessment activities and so on – providing it is linked to directly and that no work has to be done on it to render it fit for purpose.

From this idea of reusability we go into other ways of using the notion.  We have unpacked these in the comments in our detailed paper, and we have reported not only on the ‘top’ level of reusability as it is described above and as it informed the project submission, but also on ‘lower’ or ‘deeper’ levels of reusability that have been exposed by the project itself.  What follows is a summary of the issues raised in the more detailed paper:
Source information and knowledge – linking to the source

This is the original and predictable reusability area, and it has proved successful in the context of the JISC X4L Literature project.  However, what we have discovered about reusing JISC resources has had an impact on the project:

1. The JISC resource (LION for Colleges) was never sufficient for the building of the whole LO in the area.  Invariably, other resources have had to be evoked, including credible and long term investment on the web such as the Victorian Web, and less reliable sources such as individual academics’ web sites.

2. The source had to be introduced to the learner with a flagging of learning purpose and an instruction as to activity.
3. For the following reasons, we decided at Llandrillo to access the LION for Colleges service as part of the LO structure employed for Literature Learning Objects:
a. Availability of guaranteed-quality information resource
b. Editorial authority in the service, including editorial coherence of primary texts and reliability of secondary and critical texts
c. Longevity and stability of the link - it was decided to make a link rather than copy and paste on the grounds of x4l-internet spirit and legality of access
d. Availability in the LION service of additional resources for learning and research
However, when we began testing, it became clear that not all colleges had equal access to the LION for Colleges service, its delivery being a matter of service-subscription to the JISC.  This meant that Llandrillo students could access the resource without difficulty, and without compromise to Proquest/LION IPR, as could students at Telford, another LION college with whom we are working.  Students at Swansea College, however, could not.  The result of this was that Swansea students had to be given alternative URL's for the resource.  In itself, this was not a major problem, until we looked at the comparative quality of the information resource at LION and alternative sites.  

The result of this is an argument for what we would call ubiquitous access to LION and similar services, especially since when the LO's go into JORUM they will be accessible on this basis.  As things currently stand, we consider that the LO's created by Llandrillo add real value to the learning of students accessing the resource.  But if students and teachers cannot get to the LION resource the Learning objects will be of no use whatever.  Proquest/LION have kindly collaborated with Llandrillo on the delivery of this report, and we are pleased to report that the developments with LION should give our x4l Learning Objects even greater value - but this is only the case for colleges who are able to access the developing LION service.

The LO script – a reusable pedagogy

We have adopted a standard scripting methodology around the LO’s we have created.  The outline structure looks as follows:

1. Pre-assessment – an interaction that ensure that the learner is equipped to benefit from the LO.

2. Concrete – a ‘learning phase’ where the learner engages with the resource at a concrete level, taking for example the literal or intended meaning from the piece of literature.

3. Reflective – the next learning phase where the learner reflects on the concrete, and seeks to apply to it other knowledge for the purpose of exploring it.

4. Abstraction – the phase where the learner generalises the learning, and sees its application across a range of related and unrelated knowledge.

5. Off-line active – the phase where the learner experiments with the knowledge, both going ‘off-line’ and exploring other issues related to the source knowledge.  Generally, this requires the learner to write something of their own.

6. Feedback – the final phase, where the learner is provided with feedback to their work.

Each of these phases creates a ‘Learning Asset’, and typically the Learning Assets will be labelled as follows:

JISC, X4L, Narrative, A/S Literature, Concrete Phase

A/S Lit, Narrative, Phase = AL2

This means that Learning Assets can be reused between Learning Objects, and that Assets in A/S Literature can be passed for use to A/S Critical Thinking, or that Assets from Poetry can be passed to Narrative, and so on.  The result should be that fewer Assets need to be produced for the same purpose.  If we envisage 12 LO’s with 6 Learning Assets in each, we would expect to see 72 Learning Assets created.  However, we expect over the course of the project to produce fewer than 56 Assets, because we will be able to reuse Learning Assets as we build them.
Learning Assets as a method of re-using elements of learning

The extent of Asset reuse achieved with Blake can be seen from the tables below.  In short, we managed to produce the 4 LO’s from 18 Learning Assets, instead of from the 24 we would have produced on a 1-1 no-reusability basis.  This represents a saving of 25% on effort, in a range of LO’s only 4 wide.  This number has to be seen in the context of it having been planned this way – the number of LO’s we could expect to generate on a random-bank basis is not predictable from this work.

Asset Use Table 1 – LO’s and Assets

	LO\Section
	Pre-assessment
	Concrete
	Reflective
	Abstraction
	Off-line active
	Feedback

	A/S Lit
	AL1
	AL2
	AL3
	AL4
	AL5
	AL6

	A/S Critical Thinking
	AC1
	AL2
	AL3
	AC4
	AC5
	AC6

	GCSE English
	GL1
	AL2
	GL3
	GL4
	GL5
	GL6

	Informal Learning
	AL3
	AC1
	AL4
	IL4
	IL5
	IL6


Asset Use Table 2 – Asset re-use

	Asset
	Used in

	AL1 – A/S Lit pre-assess
	A/S Lit pre-assess

	AL2 – A/S Lit concrete
	A/S Lit – concrete

A/S CT – concrete

GC Lang – concrete

	AL3 – A/S Lit reflection
	A/S Lit – reflection

A/S CT – reflection

Informal – pre-assess

	AL4 – A/s Lit abstract
	A/S Lit – abstract

Informal – reflection

	AL5 – A/S Lit off-line task
	A/S Lit – offline task

	AL6 – A/S Lit FREE
	A/S Lit FREE

	AC1 – A/S CT pre-assess
	A/S CT – pre-assess

Informal – concrete

	AC4 – A/S CT abstract
	A/S CT abstract

	AC5 – A/S CT off-line task
	A/S CT off-line task

	AC6 – A/S CT – input task
	A/S CT – input task

	GL1 – GC Lang pre-assess
	GC Lang pre-assess

	GL3 – GC Lang reflection
	GC Lang reflection

	GL4 – GC Lang abstraction
	GC Lang abstraction

	GL5 – GC Lang off-line task
	GC Lang off-line task

	GL6 – CG Lang response set
	CG Lang response set

	IL4 – Informal abstract (edited AC4)
	Informal abstract

	IL5 – Informal offline task (edited from AS tasks)
	Informal offline task

	IL6 – Informal response set (edited from AS response sets)
	Informal response set


Code re-usability

Just as we reuse Learning Assets because we are able to build up an asset bank based on a pedagogic model, we can also expect to reuse code because there is a pattern to the technical construction of each Learning Asset.  A multiple choice exercise, a self-test, or even a free-text-entry exercise can become efficient because of the code reuse that takes place within it.  This frees up developer time and content producer time to improve quality and richness of the resource, and to continue development of the pedagogic basis of the resource.

Lead times on production of Learning Objects – Efficiency Measures Resulting from X4L

We have seen substantial efficiency increases in the production of Learning Objects across the range of production as a result of the work we have done in this project.  It is impossible to compare any other than like with like, but on this basis we can see a like-with-like efficiency gain in the adoption of methods learnt in delivery of the project.
Future priorities for this area

The Llandrillo Project Plan stated on the question of exit and renewal that:

The project is a short one, delivering a simple range of Learning and Objects and reports in a narrow area of the curriculum.  

However, the project carries interesting implications, and the exit/renewal conditions are as follows:

Project completion, with slippage on time – no renewal yet approved, though renewal sought through Programme Board

All deliverables of the project will be registered with and transferred to the JISC as per the project agreement made.  Learning Objects and case studies will be deposited with the national repository, and the LO content template – the Word document structure conforming to the theoretical basis of production – will be made available to other colleges.

Project completion and renewal

On project delivery, the team now envisages that renewal or continuation will only be possible with the further allocation of funding from the JISC or a related programme.  In this case, the project team can see profitable work to be undertaken as a continuation of this project in one or more of the following areas:

· The development of customisable LO’s

· The development of open-assessment devices of the sort employed in certain of the LO’s delivered

· Further research on the pedagogic basis of the X4L LO as delivered by the project

· A granularity study, exploring the granule-viability of the LO/phase/item

· Application of this method of exchangeable LO construction in other curriculum areas

The remainder of this document is concerned with an explication of the renewal options identified above.  The comments will be a basis on which to discuss with JISC the availability of funding sources for continued work.

Other Research Required

Customisable Learning Objects

The development team for this area is satisfied that it has made progress toward a sustainable LO template.  This takes a number of forms:

· A conceptual template, where the requirements of delivery technology, practice methodology and learning theory are combined to underpin a product-profile and a production method.  The team is happy that it has achieved a working version of this.

· A document template, where content providers work within a template structure that is informed by and constructed from the conceptual template.  The team is happy that it has achieved a working version of this.

· A technical template, where a developer or programmer is able to choose from a template bank appropriate pre-existing code-structures to suit the purpose of the LO.  The team is on the way to achieving this, and is also working on it in projects outside of the JISC arena.

All three of these LO templates are objectives that have to be achieved if a customisable LO is to be provided to the sector – the thing to be customised must be pedagogically sound, content-structurally sound and technically flexible.  We believe that the team is poised to achieve the three objectives above in the next four-six months.  From here, it is possible to provide customisable templates, with the following areas of customisation possible as a starting point:

· Base-resource or knowledge – using the imperatives of the X4L project as they apply in Llandrillo X4L Literature.

· LO content built around the base resource

· Assessment – using pre-provided base resources, pre-provided or editable LO content, it is possible to build assessment or edit existing assessment

· Metadata – structures to allow tagging of any LO or Learning Asset

We should state that our objective in developing a technical template and then a customisable LO would be that the product would be customisable or editable by a non-technical practitioner.  It would not require expertise in html, asp or xml, neither would it require expertise in the authoring products commercially available or tied into the current generation of VLE’s.

The FREE and Other Open Assessments

Among the devices Coleg Llandrillo has in use and development currently in this area, and specifically in the context of the JISC X4L Literature project, we include the following:

The ‘FREE’ or Free Response Enquiry Engine – this is a device currently under development within the JISC X4L project where feedback can be provided to an open-text-entry activity.  This device is being developed in the context of work on English Literature for the JISC, but it will have applicability to other areas of the curriculum.

The ‘Socratic Dialogue Machine’ – this device is also under development in the context of the JISC project, and allows feedback and critical path routing as a function of open-text-entry on a short-answer basis.  According to the answer keyed in using open-text-entry, a feedback item is provided and a new question opened.  In turn, the response to this question provides further feedback and a routing to a further question.  We are currently using ASP to deliver responses, but other protocols are also being explored.
The point about these methods of delivering assessment and feedback to learning is that they all push the boundaries of the openness and indeterminacy of the input-output relationship.  The traditional limitations of the yes/no and multichoice device can clearly be exploded by open assessment devices, but much work needs to be done on the products developed in X4L Literature to develop, validate and explore the devices that are being made.

The Pedagogic Basis of the Llandrillo X4L LO

The team at Llandrillo has developed its pedagogic basis in some degree of isolation from other practitioners in the sector and in the X4L programme.  Outside of the commercial sector (and we suspect even in the commercial sector) there is surprisingly little attention being paid to the pedagogic basis of LO production.  We understand that the NLN programme is delivering some developments in this area, but since development in this programme is being delivered by the commercial sector it is difficult to get a clear picture.

We hold the view that the theoretical work that has gone into underpinning LO production in the X4L project is at least as important as the practical and technical work, and would welcome an opportunity to develop this further, especially I collaboration with an HE partner.

Granularity Studies

It will be no surprise that further work on granularity emerges from this project.  In order to improve reusability at LO level, we have had to develop the thing that needs to be reused.   This has led to intense debate around the smallest possible reusable granule, and equal debate about the most viable reusable granule.  And it is not a matter of semantics – the X4L Literature project has delivered substantial reusability precisely because it has experimented with the granule-level of reusability.  We are convinced that substantially beneficial work remains to be done in this area, and that the X4L programme is an appropriate place to do it.

At this point in the X4L Literature project, we see the following possibilities as the starting point for a granularity study:

· Learning Objects, Learning Assets and knowledge/assessment items – the pedagogic granules

· Semantic and media granules and their relations in repositories

· Metadata and the management of granules

· Learning styles as another ‘plane’ of granulation – issues of pedagogic accessibility and product construction

Application of the Llandrillo JISC X4L Method to Other Curriculum Areas

We are concerned that we may have achieved the level of reusability we have because and only because we planned it that way.  We set out to reuse knowledge sources and from there Learning Assets and from there the templates and the code that underpins the assets.  This would mean that we have created a false picture of how technology can aid reusability.  It is not the technology that has done this, it is the X4L imperative itself.  If this is true, it needs in our view testing to destruction.  By this we mean that we need to know what the limits of planned reuse are, and what the pedagogic and cultural limits of efficiency from reuse are.  We believe that this will be an important feature of the future of X4L, and we would be keen to participate in formulating it.

In order to do this we would suggest running a group of small projects where:

· Reusability were planned, as it has been in X4L Literature, but focused on a different curriculum area

· Reusability were planned not by curriculum area but by learning theme – enabling the testing of theme-based LO resources around wider curriculum application

· Reusability could result only as a function of randomness – in other words, where LO templates are commonly used in a coherent curriculum area, but with no intention or reusability built in at the outset.  This would show how far reusability were a function of planning, curriculum coherence or technology

Clearly, this suggestion and the other contained in this paper depend on the availability of funding support from the JISC or other related bodies.  The X4L teams at Llandrillo, and the Virtual Learning Centre manager and practitioner teams, would be happy to support and participate in further efforts to secure funding for the continuation of this work.

Pedagogic consultant





Teacher using the product to deliver in a traditional classroom environment





Student set a task and completing in on-line with expert support





Student set a task and completing it on-line with inexpert support





Learner on a programme and set a learning task, but with no human support





Learner on programme but using the learning product independently





Lone browser accessing materials with no access to a formal learning programme





X4L Products of limited value





X4L Products of greatest value with supported learners enjoying degrees of immediate independence





Elements of X4L product useful





Managing all aspects of the project, and linking in with other JISC projects – X4L Key Skills, SWaNI





Project Director/Project Manager





User-testing





Technical developers





Content creators





Creating the LO structure, the coding for function of the structure , design and navigation, and the re-use of JISC end-resources.





Method:


Primarily htm, ASP, Access driven.





Testing learning products with students, and providing feedback to the team on each product as it is tested.





Method:


Testing with a range of user groups in classroom appropriate to level and purpose of each LO.  At least 50% of LO’s will be tested live during the life of the project.





Provide the scripts by which LO’s are built, ensuring the re-use of JISC end-resources.





Method:


Standardised LO scripting to templates.
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