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Abstract
Recent education policy describes the use of digital and interactive technologies to achieve a more personalised approach to learning crossing all sectors of education. We have completed a cross sector project, funded by the Eduserv Foundation, involving FE, HE and NHS lecturers and practitioners who have worked collaboratively to develop a shared repository of e-learning objects (RLOs) in infection control, medicines and prescribing. The RLOs have been developed using a well established methodology with built in quality assurance processes and standardised techniques for ensuring that the resources are compatible with different learning platforms such as WebCT. Evaluations with different groups of students and end-users have been universally positive, the interactivities, visual media components and self assessments being particularly valued. The evaluations shown below relate to the inflammatory response RLO which, in this example, was introduced into a non-medical prescribing course to support student understanding of the process of inflammation and as a consequence, the action of anti-inflammatory drugs. Results show the RLO integrated well into the module. 44 out of 53 students strongly agreed or agreed with the statement ‘I think its useful to supplement lectures with RLOs like this one ‘ and 100% (n=26) strongly agreed or agreed with the statement ‘I am confident I will be able to use the knowledge gained from this RLO in future practice’. Student comments indicated the RLO provided added value over and above lectures – 


“Helped to explain some things that I didn’t understand from the lecture”

“I didn’t understand the lecture…..This RLO was very easy to follow and understand – very good”

To understand more about the collaborative process and the benefits and barriers of cross sector working, interviews were carried out with the project team half way through and at the end of the 30 month project; these results are currently being analysed and will be reported in the presentation. 
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1. INTRODUCTION
"There is too little cross-sector collaboration in supporting learners as they move through the education system - we need a greater focus on linking our public sector systems to provide unified support for learners throughout life." (Towards a Unified e-Learning Strategy: consultation document, 2003)

There is too little cross-sector collaboration in supporting learners as they move through the education system. This Eduserv Foundation (www.eduserv.org) funded project built on an existing successful community of practice that is creating high quality eLearning content for multidisciplinary use in the form of reusable learning objects (RLOs). RLOs are web-based interactive “chunks” of learning material designed to address a single learning objective, outcome or goal that can be used flexibly in teaching and learning programmes. The project brought together partners from UK Further Education (FE), Higher Education (HE) and the National Health Service (NHS) to work collaboratively on the development of learning objects from concept through to evaluation with students and tutors across the sectors. The project explored the feasibility of extending an existing community of practice working across institutions in the HE sector in the UK to cross traditional sectoral boundaries in order to develop a repository of freely available RLOs for students as they moved through the education system, so that students on an Access to HE course at an FE college using a repository of learning objects to support their studies move to university courses and have access to the same repository and a similar set of learning objects (albeit at a different academic level). Later on, these individuals would be able to access the repository as qualified health care workers continuing their education in the workplace. A common repository of learning objects to support learning could help to create a seamless transition as students move across learning sectors. 
2. LITERATURE REVIEW

Cross-sector collaboration

Despite many UK government policy recommendations [1, 2], cross sector education collaboration involving UK HE (post 18 years) and FE (post 16 years) are difficult to initiate and sustain for a whole variety of reasons [3]. Agendas such as personalised learning, widening participation and life long learning have highlighted the need for more support for learners moving from one educational sector to another. Hartnell-Young et al report on a project that established a model of cross sector collaboration in personal development planning technology in the UK [4] – the study highlighted the importance of a community of practice [5] allowing communication and cooperation between people in the different sectors to ensure interoperability of technical systems. In another cross sector study implemented in Wales, UK, the FE and HE sectors collaborated to deliver degree programmes online [6]. This article reflects on what makes collaboration work and reports the experiences of staff and students using the technology.  The UK based L2O Research Community consists of language teachers, learning technologists and researchers from schools, FE and HE working together to develop tools and mechanisms to enable the sharing and re-purposing of learning objects [7]. In early 2002 a number of UK Medical Schools and Schools of Nursing founded a collaborative project to produce a bank of high quality RLOs to support and enhance teaching in the traditionally difficult areas of statistics, epidemiology and research skills. Creation of these resources is very costly; typically amounting to more than one institution can afford to fund. Yet many of these resources are generic and can be used, re-used and shared between institutions and across disciplines. So the Universities’ Collaboration in Elearning’ (UCEL) was founded to create, develop and share these resources (www.ucel.ac.uk). In 2005 the School of Nursing at Nottingham was a partner in the successful bid to become a UK HEFCE Centre for Excellence in Teaching and Learning in Reusable Learning Objects (RLO-CETL www.rlo-cetl.ac.uk) with London Metropolitan University and University of Cambridge (a founder member of UCeL). The aims of the CETL are to develop a structured framework for producing a critical mass of quality-assured RLOs that can be shared and reused throughout higher education. This project (named LOLA - Learning Objects, Lifelong Application) used the principles and practices developed by the CETL to test the feasibility of cross sector collaborative development of RLOs.
Design principles and educational benefits of RLOs 
RLOs offer a number of educational advantages compared with more traditional course-based approaches. Because they are stand-alone resources that encompass a single “chunk” of learning, they can be used in many different ways and across disciplines. This makes them extremely flexible and cost-effective. Students and teachers alike have access to these resources at any time or place through a standard web-browser. Teachers can combine various RLOs to form the basis for their own custom-made courses or they can direct students to individual RLOs to support or explain a particular concept or process. Material can be kept up to date more readily: it’s much easier to update a single resource than an entire course. 

The critics of RLOs would argue that reusability is a myth, and any lecturer will always deliver a subject in their own style reflecting their own slant even in the most concrete of disciplines. McNaught et al (2002) reported on a study to explore barriers to the adoption and reuse of computer-facilitated learning in Australian universities [8]. They concluded that even in projects where reuse was a stated objective and access to electronic courseware existed, sustained reuse was not achieved. Capturing and reusing designs that have proved to be effective and changing policy at an institutional or sector level to support the culture of collaboration were key areas to address. In his paper on ‘Learning objects: weapons of mass instruction’, Butson (2003) [9] says “The overwhelming acceptance of learning objects is baffling given that they represent a decline of learning into a form of reductionism” (pg 667). If learning objects are used like Lego bricks to build courses comprising simply of content, then most educational practitioners would agree with Butson. Learners must construct their own knowledge and learn how to learn and how to think and reflect [10]. Laurillard (2002) proposed the Conversational Framework which describes a process which allows the student to reflect, question and gain feedback on tutor-adapted learning tasks therefore learning by active iterative interaction [11]. Learning objects can be part of this process by acting as triggers for discussion (in face to face or online discussion environments) with tutors or peers [12].
Bottom-up ‘communities of practice’ and top-down repositories
A recent Gartner report [13] claimed that e-learning repositories have the potential to be transformational in the way HE delivers education. Some repositories such as MERLOT (http://www.merlot.org/merlot/index.htm) and CLOE (http://learnware.uwaterloo.ca/projects/CCCO/cloe_stories.html) which are developed around communities of practice do appear to be relatively successful, others have been less successful – the Universitas 21 consortium repository called the Learning Resource Catalogue was withdrawn due to lack of use. In health care education IVIMEDS (http://www.ivimeds.org/) and IVINURS are global consortia of institutions representing medical education and nurse education respectively, their main service is to provide a digital repository of e-learning resources. Many repositories are initially successful but have been difficult to sustain as are the sharing networks that underpin these repositories of learning. [14].
The LOLA project aim was to collaboratively develop a set of RLOs that represented the lifelong learning continuum (FE to HE to continuing professional development as an employee in the UK National Health Service (NHS)). The RLOs would be catalogued and housed in an ‘open’ repository along with all the media components.
The project also addressed the following questions: 

· What 'added value' will RLOs bring to the wide range of learners and their tutors across sectors? 

· How reusable will RLOs be across a range of educational settings and levels? 
· How can this collaborative, multi-institutional approach be made to be successful?
METHODS

Two strands of work already underway at Nottingham provided a starting point for the RLO development. Some RLOs in Medicine & Pharmacology to support a Post-registration Nurse Prescribing course [15] and RLOs on Infection control in Healthcare (a highly topical and important area that needs to be tackled by improving education across all sectors and professional boundaries) for post-registration courses had already been produced. This project would produce additional RLOs covering these themes. The development methodology adopted is shown in Figure 2 and was based on the well established process used by the RLO-CETL [16].
The project team consisted of two lecturers from the HE sector, two NHS employees (a senior pharmacist and a senior infection control nurse both delivered professional development sessions to NHS staff and medical students) and two lecturers from a local FE College. These members were content experts in the areas of infection control and pharmacology and were responsible for writing the RLOs. They also ensured that the RLOs were embedded in their own courses and acted as brokers for promoting the RLOs to other colleagues. The team also consisted of a project director, learning technologist and researcher.
The initial stage of the process involved scoping meetings to select the RLOs to be developed. Storyboards were written through an iterative development cycle overseen by an instructional designer and learning technologist. Completed storyboards were peer reviewed - quality assurance is extremely important to the validity of any e-learning development, especially in area of health care. Reviewed storyboards then began the media production process.  A second peer review phase was undertaken on completed media. Following appropriate amendments the completed RLOs (see Table 1) and their components were packaged and metadata tagged and added to the LOLA repository.
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Table 1 RLO showcase – Descriptions of RLOs developed
	Aseptic Non-Touch Technique
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Introduces the concept of ANTT, used to prevent infection during clinical procedures; includes a video demonstration. 

	Bacteria and viruses compared
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Introduces and compares the structural components associated with bacteria and viruses by allowing users to "build" their own.

	Glove use
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Examines appropriate glove use in a variety of clinical scenarios, with a video demonstration of the correct procedure for putting on sterile gloves.

	Home hazards 
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Reconstructs a room visited by a local health visitor in 2005. The student's task is to identify the areas of concern noted by the health visitor. 

	Introduction to drug clearance
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Provides a definition of clearance, and a basic explanation of the factors which influence it.

	Pharmacokinetic and pharmacodynamic influences of aminoglycoside dosing
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Examines how the absorbtion and distribution of aminoglycosides within the body affects the dosing regimens used.

	The inflammatory response
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Introduces stages in the inflammatory response.

	Volume of distribution
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Explains the pharmacological concept of Vd, and how it is calculated.

	Clinical impact of changes in drug clearance
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Examines some of the factors which affect total body clearance of a drug and how this, in turn, influences a drug's clinical impact.

	General Adaptation Syndrome
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Explores the role of stress in triggering disease, detailing and critiquing the three phases of General Adaptation Syndrome as first proposed by Hans Selye.

	Personal Protective Equipment (PPE) 
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Examines when and how to use personal protective equipment in clinical and other settings. 

	Prokaryotes and Eukaryotes
	[image: image13.png]ntitled Document - Windows Internet Explorer

G@. ] it rlo-cetac.ukidvelopersfhikanfprokaryotespage2.him Google [o]]
Fie Bt Vew Favorkes Took Hep
Google []6o b @ % B~ @ | ¥ osknarisw | D ropupsckay| | Y check + N autlink + | o7 [ Sendtor O settings+ s >
9 0 [35]+  Loaming Objcts  ekng ... | € Untted becument x| v rrage v (pTeck -
ool o2 o2 orod oroS oro8 ro? .
Prokaryotic means
“before the nut or
kernel”
R —————— o s -

| .
o | B [N 0 EN S, 7

2 ] (O] edusery Lota-ic... | L RE: Prokaryotes and... |





Explains the characteristics of prokaryotic and eukaryotic cells

	Sizes and scales
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Compares units of measurement such as mm, cm, m and shows how to convert between them


All the RLOs produced are freely available for educational purposes under the terms and conditions outlined by the Creative Commons licence and are available at www.nottingham.ac.uk/nursing/lola .
The RLOs were packaged into IMS content packages using the tool RELOAD (www.reload.ac.uk), then deposited into the repository tagged using a standard metadata schema (Dublin Core). 
3. EVALUATION FRAMEWORK AND TOOLS

The evaluation framework and tools were based on those developed for the RLO-CETL project. The theoretical framework for the RLO-CETL evaluation strategy has been reported elsewhere [17]. The primary purpose of the evaluation was to ensure the pedagogical effectiveness of the RLOs, but we needed to determine the tutors’ views on the usefulness of the RLOs and an understanding of the various teaching and learning contexts in which the RLOs were situated. The evaluation tool kit includes: technical evaluations of the new content; assessments of changes in teaching and learning environments and practices; formative evaluation by teachers and students; and summative measures of use. The elements of the RLO-CETL toolkit used in this study are listed in  Table 2. 

Table 2 Components of the Evaluation Toolkit used in this study

· RLO evaluation form. A short online survey added to each RLO comprising of 10 questions. Completed by any user of the RLO (collated using Zoomerang software (www.zoomerang.com)).
· Routine data analysis. Tracking data from the server or repository holding the RLO. 

· Student questionnaire. An in-depth questionnaire to be completed by students who have used one or more RLOs in their module. The questionnaire includes compulsory and optional question sets. 

· Tutors’ forms (context of learning form and tutor’s evaluation of learning effectiveness). The context of learning form is a compulsory tool that aims to collect information about the module and the context for the RLOs’ use. The tutor's evaluation of learning effectiveness form is based on the JISC case study template (http://www.elearning.ac.uk/effprac/html/cs_template.htm), this is an optional tool designed to encourage tutors to reflect on the RLOs’ use. 

In addition to the tools listed in Table 1, cross sector working including development and use/reuse of RLOs and institutional/sector issues/barriers were explored in interviews with the the tutors involved in the project and some of their managers. Interviews were carried out half way through and again at the end of the project.

The questions asked during the interviews were: 

How did you get involved in LOLA in the first place ?

What was your involvement in the LOLA project ?

Which RLOs did you work on ?

Who did you collaborate with ? How ?

One of the main aims of the project is to work collaboratively across sectors and institutions. Overall, what aspects of this have worked well ?

Have you encountered any problems in this kind of collaborative working ? (If yes, what do you think they are and why do you think they have occurred ?)

If we were to do a project like this again, what would your advice be ?

How was your involvement in this project viewed by your manager and your colleagues ?

What do you think about other people using your material (and using other peoples’) ?

What do you think of the materials that you created ?

Have you used them in teaching at all ? How ?

What do you think the future of the materials will be ?

4. RESULTS AND CONCLUSIONS
Thirteen RLOs have been produced by this cross sector collaborative project. The HE and NHS Trust project members tended to work more closely together on the RLO production than did the FE college lecturers. This involved reviewing each other’s storyboards and media prototype or by jointly authoring the storyboards. Table 2 shows the usage patterns for seven RLOs. The completion of the online feedback form is optional so these data are an underestimate of overall use. The lead HE Institution is using the RLOs more than the other partners and there is evidence of considerable reuse of particular RLOs outside of the project partners. This reuse extends to institutions all over the world.
Table 2 Usage statistics for 7 RLOs

	
	Total
	Univ
	NHS
	FEColl
	Other

	Volume of Distribution
	17
	3
	0
	0
	13

	Home Hazards
	19
	1
	0
	16
	1

	ANTT
	148
	51
	4
	6
	66

	Glove use
	51
	25
	4
	7
	6

	Bacteria & Viruses
	23
	10
	0
	6
	5

	Inflamm Response
	60
	21
	2
	7
	24

	Aminoglycosides
	9
	3
	0
	0
	5


At the time of writing this paper, results from the online feedback forms for seven RLOs are available. 

Figure 2 shows the feedback for the Inflammatory response RLO. This is typical of the feedback received for the other RLOs.
Figure 2 Results from Online Feedback form for Inflammatory Response RLO


Some of the comments provided in the open text boxes from 12 users are shown below:
‘I particularly liked the interactive parts’
‘The activity of dragging the name onto the cut hand of the type of response and the crossword was ‘excellent’
‘visually very understandable. loved the puzzle at the end and after signalling 1’
‘Interactive’
‘The animation and interaction made it easier to remember the information’
‘It was audio-visual’
‘good intro to subject’
‘everything’
‘Very clear, very easy to use. Well explained’
‘It was written in plain English, which made it very easy to understand’.

‘The use of pictures and clear explanation of inflammatory response’
‘The animated graphics assist the user in understanding the material.’
In addition to the RLOs available as complete learning packages, the component assets in the form of jpg and png images have also been uploaded into the repository. There are about 180 images, tagged to allow discovery using key words, many of these assets have wider, general applicability beyond the main themes of infection control and pharmacology.

We are in the process of analysing all the evaluation data including the qualitative interviews from the project team to elucidate their experiences of collaborative development of RLOs. These results will be discussed during the presentation.
The research questions to be addressed were:
· What 'added value' will RLOs bring to the wide range of learners and their tutors across sectors? 

· How reusable will RLOs be across a range of educational settings and levels? 
· How can this collaborative, multi-institutional approach be made to be successful?
The project has provided an opportunity to explore the opportunities and barriers for cross sector development of RLOs and a sharable repository that will support lifelong learners in health-care. This was a small scale research study but by focusing on two key themes infection control and pharmacology there are also some legacy outputs in the form of 13 high quality RLOs and over 80 media assets all freely available under a Creative Commons licence for educational use. There is already evidence of extensive use of the RLOs worldwide. Student feedback indicates that these resources are providing added value to learning from lectures and students are recommending the RLOs to others. This cross sector project faced some of the same challenges reported in other cross sector initiatives [3,4]. The different institutions and sectors have different priorities and institutional reorganisation and change can severely hamper the progress of ongoing collaborative projects. The local FE colleges were going through a reorganisation over the time period of this project so in spite of the enthusiasm of the individuals involved it was not a priority for college staff or managers.
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Figure 2.  Development Methodology
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