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The Project partners were Manchester Metropolitan University (MMU) and Liverpool Hope University (Hope). 
1. Executive Summary

Q-ROLO stands for Quality Reaggregation Of Learning Objects to introduce multimedia and the WWW. The Project was funded by JISC under Circular 4/07: Reuse of Learning Content.  The Project aimed to find quality e-learning materials and obtain IPR permissions prior to fitting them together coherently as the backbone of an established core Level 4 module. The module introduces undergraduate computing students to the internet and multimedia, covering a range of topics including html, web graphics, and compression, with a strong connection between technological theory and practice, and potential relevance across a range of disciplines; it now has an intake of part-time students who explicitly are not required to attend lectures. The Project encountered significant obstacles to reuse at different levels - many of which were summarised in a paper delivered at the IADIS e-learning conference. The obstacles included: defensiveness in HE management thinking about IPR, low awareness of reuse potential and importance of standards; most ‘free’ material lacks sufficient quality to stop educators doing it themselves; a dearth of material packaged according to an RLO standard; very little use of RLO-distinctive capabilities such as grade and status communication; incongruities caused by prominent branding and diverse interfaces; the challenging nature of making reaggregation coherent in terms of appearance, texture and overall pedagogy. We also learned that while IPR holders are often positive about the recognition and wider use of their work, the enthusiasm is dampened somewhat by excessive legal documentation; this would be a disincentive in normal HE practice, and we would recommend the formulation of more streamlined, ideally online, procedures. Suitable materials were difficult to find, and we would also recommend a central subject-indexed (meta-)catalogue of significant open repositories. The procedures established on the Project for clearning IPR and reusing materials will be integrated into regular practice on other units, and disseminated internally.
2. Background

The Q-Rolo Project set out to find, catalogue, evaluate and deploy learning objects and other e-learning material within a multimedia unit on Manchester Metropolitan University’s Computer Science Department’s 1st year Computing core curriculum. The Q in its title reflects the priority given to pedagogical quality: material would be selected only where it added value over and above traditional material; and the project would explore the pedagogical, strategic and technical issues around, and obstacles to, the effective uptake of reusable content. The ‘Rolo’ reflected the need to also place the coherent Reaggregation of Learning Objects at the centre of pedagogical considerations.
The Project built on the Project Manager’s previous work in developing Reusable Learning Objects for Multimedia with the Higher Education Academy (Information and Computer Science – RLO Development Fund), along with internal Learning and Teaching Fellowships and an internal Faculty ‘Bid to make a Difference’ award to investigate the availability of external RLOs and the practicialities of integrating them into the institutional Virtual Learning Environment. The HEA RLO work produced an RLO shortlisted in the annual ALT/Intrallect RLO competition. The Project further complemented the work of the partner institution (Liverpool Hope) with JISC’s DesignShare, D4LD and LD4P projects. The Project was important because it sought to explore and close the gap between theory and reality when it comes to the actual reuse of learning objects.

The unit ‘Introduction to Multimedia and the World Wide Web’ was chosen in part because the subject material (e.g. web development, images, Photoshop) could be more readily understood by non-specialists and was therefore more likely to be generically transferable; and because the unit was being offered for the first time to part-time students who could not attend lectures. The Departmental aim was to have a unit that could be successfully completed without attendance at lectures. 

3. Aims and Objectives

The Project aimed to put learning object reuse into practice, and to explore and identify key processes, issues and obstacles in relation to reuse. 
Aims and objectives from the Project Plan: 
· to identify and catalogue external e-learning material 

Comment: this has been done, with a database of materials in an .xls file, and a document with more elaborate commentary covering materials from Jorum

· use criteria based on current research to select interactive, elaborative, and constructivist learning objects that add value to the learning process within the unit

Comment: indicated in both the database and document: key criteria were the use of more than one cognitive channel, and the use of significant and substantive interaction

·  Any characteristics specific to Reusable Learning Objects (RLOs)  will also be pedagogically evaluated
Comment: materials which made use of the facility to communicate with VLEs were extremely rare

· Where the materials are not packaged for efficient reaggregation, and where it is possible to do so, they will be. 
Comment: the IPR holder is in a better position to do this more effectively, but this has been done – at the original level of granularity only

· Selected materials will be integrated into a Learning Design (LD) in collaboration with Liverpool Hope University, blended with other learning and teaching approaches, duly embedded into the VLE course, then used and evaluated. 
Comment: Liverpool Hope developed representative materials (interactive learning object, lecture file, lab instructions, forum) for a single multimedia topic (convolution masks) into an IMS Learning Design (IMS LD) unit of learning (UoL). The LD was designed for a generic VLE, tested in the SLeD player, and implemented in WebCT Vista.

· The reaggregation process will be pedagogically-driven, and the Project will explore the pedagogical, strategic and technical issues around and obstacles to the effective uptake of reusable content.

Comment: the LD provided a basic objective pedagogy, but formulating anything richer was difficult, because selection and deployment of materials was to some extent both ongoing and adaptive to student reaction. Joining disparate materials up raised issues around textural and visual consistency as well as continuity and overlap. Reused material was generally divided into standard-sized RLOs and ‘mini-RLOs’ when populating the unit. Technical issues included the inability of the MMU VLE (Blackboard/WebCT Vista) to import any RLO standard other than SCORM 1.2. 
4. Methodology and Implementation

The Project Team was small, and centred on the Project Manager and Project Officer at MMU. When the latter was eventually appointed, he began a systematic search for suitable materials on repositories and the web. In addition to Jorum, we searched prominent repositories such as Merlot, Intute, wisc-online, MIT’s OpenCourseware, the RLO-CETL, the OU’s OpenLearn, SMETE, SLOOP, World Lecture Hall - as well as smaller specialised collections such as the HEA ICS RLO repository, and multimediatrainingvideos.com. We also searched YouTube for screencasts, and used file-type filters on google to find material in formats that were likely to be interactive. Basic text and graphics and other passive content were filtered out, and promising material recorded in a spreadsheet. Material looked promising if it wasn’t just text and graphics (e.g. .swf rather than .doc or .pdf), and on closer inspection such material was evaluated in terms of whether it was genuinely interactive, whether it simulated abstract processes, and whether it used rich verbal and non-verbal cognitive channels.  Data fields in our database of non-Jorum materials included Subject, File Type, Object Type, Created By, Adapted By, Content IP Rights, Contact Email, Contact Address, Material Name/Descriptor, Repository Location, Location of Material (URL, ISBN, etc), Access Instructions, Introductory Email, Date and Response, Date Sent Official Docs, Date Responded Official Docs, Extra Usage Notes, Costs. A full catalogue of relevant material on Jorum was also compiled. In both cases notes were taken concerning levels of interactivity and use of more than one cognitive channel. Initial contacts with IPR holders were usually made via email, then followed up with printed contracts based on templates from CASPER [jisc-casper.org/content/view/templates]. 

We packaged some material as either IMS CP or SCORM 1.2, using ReLoad, to ensure transferability across VLEs and searchability on repositories. 

Initial evaluation of the educational effectiveness of individual components took place at the point of selection using research-based heuristics (e.g. use of more than one cognitive channel, interactivity). Selection criteria for learning objects were to be based on e-learning and multimedia learning research: the intention was to avoid passive, presentational material and prioritise instead material that used both verbal and non-verbal cognitive channels, and which involved learners in interactive activity that enabled the construction and elaboration of understanding. In addition, the intention was to prioritise Reusable Learning Objects (RLOs) packaged to a standard and which communicate with a typical Virtual Learning Environment (VLE) – for example, by transferring assessment results. The project also aimed to package material that was not already packaged in accordance with an RLO standard
Materials were integrated into a Learning Design (LD) along with other learning and teaching approaches - designed for a generic VLE, tested in the SLeD player, and implemented in WebCT Vista. 
All materials deployed were uploaded in IMS CP format to JorumOpen, along with all new materials. Some materials have been mutually repurposed internally, between MMU’s Department of Information and Communications and Department of Computing & Mathematics, and externally with Liverpool Hope University.
There was a scarcity of material that was either properly packaged or interactive. Many of the major repositories simply do not package materials, and contain mostly documents and/or urls to other html pages; some repositories resembled little more than saved Favourites/Bookmarks files. There is little free content which provides interactivity or value over and above basic text and graphics information or instructions. Screencasts represent multimedia material – which, though passive, add value in terms of dynamic representation and simulation accompanied by verbal explanation on a separate sensory channel. Even some of this type of material turned out to be unsatisfactory in terms of authors not possessing full IPR (see Project screencast at www.docm.mmu.ac.uk/STAFF/P.McKenna/qrolo/screencast/issues.mp4) – in one case the ‘author’ had given permissions, but was later discovered to have ‘borrowed’ his images and instructions from a published book), and misleading or inaccurate content. While such screencast material can be readily packaged in the original authoring environments (e.g. TechSmith Camtasia, and Adobe Captivate), we did not find any which had been.  There were also issues concerning specificity and coupling or overlap with other content and, occasionally, with coarse granularity. 

The best material is often very prominently branded – which creates issues in terms of content integration and student perception.

Materials from Jorum were already packaged. However, much of this did not make use of RLO capabilities for communication with the VLE: where objects included assessments, marks and progress were not automatically sent to the VLE, and/or there was no indication as to whether they would be.  A major obstacle was our VLE’s (WebCt) inability to import package ‘standards’. However, IMS CPs could largely be imported as if they were SCORM 1.2. The fact that this produces errors would put most users off. The CETIS transcoder project (http://wiki.cetis.ac.uk/Get_Involved_with_Transcoder) offered the potential to overcome this obstacle – though at present the beta offers conversion to SCORM 2004 only (WebCT only supports 1.2, which the transcoder takes as input but does not give as output).

A further obstacle to reuse has been the fact that copious legal documents discourage IPR owners from cooperating. Following initial ‘slimline’ email requests, several content owners gave permission via email but did not return the proformas provided by CASPER. Indeed, one explicitly said they had no time for them! 

Once materials had been identified and permissions obtained, the Project Manager (as Unit Leader) uploaded them to the appropriate area of the VLE at the appropriate time. 

Ethical and practical considerations – particularly the use of continuous assessment - meant that the original intention to conduct more rigorous post-evaluation based on control groups was not possible. Informal feedback from the more engaged students in the cohort has been positive about individual learning objects. It is intended that formal evaluation will take place after the unit has finished (April 24 09) and after the funded period.
Progress was disseminated via the project website and blog. A reflection paper was also written to identify and discuss issues and obstacles in the uptake of RLOs: entitled “Reusable Learning Obstacles: Problems with the Uptake of Reusable Learning Objects in Higher Education”, it was delivered at the IADIS International Conference on e-Learning 2008. As of writing, the paper is available at http://www.iadis.net/dl/final_uploads/200805R105.pdf
A screencast is available at http://www.docm.mmu.ac.uk/STAFF/P.McKenna/qrolo/screencast/issues.mp4  giving a snapshot of what we did in the Project.
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Specimen week entry 
5. Outputs and Results

The unit ‘Introduction to Multimedia and the WWW’ continues to unroll, and each week is populated with e-learning materials which have been evaluated in terms of pedagogical quality, arranged in a coherent fit around the unit’s learning outcomes, and for which copyright clearance has been obtained. The experience of the project has helped elucidate the challenges of finding materials that are good and reusable, and of putting such diverse materials together in an educationally coherent manner. All learning objects posted to our VLE within the unit will be uploaded to JorumOpen. This includes new materials developed in response to gaps within the texture of the aggregated third-party objects.  

A reflection paper entitled “Reusable Learning Obstacles: Problems with the Uptake of Reusable Learning Objects in Higher Education” was written and presented at the IADIS International Conference on e-Learning 2008, discussing issues and obstacles in the uptake of RLOs (www.iadis.net/dl/final_uploads/200805R105.pdf).

Evaluation results will be available from May 2009 at www.docm.mmu.ac.uk/STAFF/P.McKenna/qrolo/

6. Outcomes

The value of the project work lay at one important level in the way that the mosaic of learning materials provided such significant scaffolding for independent learning. The fact that the implementation of reuse proved to be challenging rather than easy is a significant strategic outcome, but so too is the corollary of that challenge, which is to identify ways of making reuse a more routine practice. These are summarised in the Recommendations section.
7. Conclusions

There is a shortage of freely available materials that are high quality and which are appropriately packaged.

Standards for reuse are poorly supported by repositories and are not universally supported by VLEs

In terms of quality, appearance and substance can be very different. 

Excessive legalese can deter IPR holders from entering into sharing arrangements.
8. Implications

Quality – or the lack thereof – is a major obstacle to reuse, and the key trigger for ‘not-invented-here’ syndrome.  It can often be as easy to produce and customise content oneself as it would be to blend disparate content in a way that satisfactorily met the non-standard and often divergent learning outcomes of UK HE curricula. Academic content perhaps lends itself to passive and presentational materials because academics have so much to do in so little time. There is a disconnect between the need for high quality to be part of the reuse culture and the fact that it cannot be routinely produced without special funding. Technologies such as screencasting may offer a potential compromise between these two imperatives – especially as the main tools provide for easy packaging of materials produced. 

The Lego model of reusable learning objects is not a reality: learning objects simply do not define the ways in which they interface with other objects, containers and environments in the way that the ‘object-oriented’ metaphor suggests. They aspire to being context-free, yet in practice cannot be readily decoupled and recombined. Nor are they pedagogy-free: our Learning Design demonstrates how the content would be used pedagogically, but individual objects have their own (and again disparate) pedagogical implications and assumptions. 

The paradigm does have encapsulation as a true object-oriented principle – rich-content objects must be accepted as runtime black boxes.  However, there is no parameterized interface to allow for tweaking to the context of reaggregation. 

I would still like to see readily available tools for easy conversion between all the main Content Package standards, and for the transparent, non-specialist packaging of traditional materials such as Powerpoint files.   

9. Recommendations 

Repositories should aim to track download and reuse, to provide a better picture of RLO uptake and aggregation issues. 
If e-learning ‘standards’ for interoperability are to mean anything, Repositories and VLEs need to commit to them.

To address the shortage of freely available quality materials, initiatives are needed to move significant amounts of existing material onto Creative Commons terms, to establish this process as part of HE culture, and to stimulate the uptake of relatively low-effort e-learning technologies such as screencasting in order to produce new added-value materials.

RLOs should indicate more clearly any communication that should take place with the VLE’s API.

If the use of such features which are distinct to the RLO paradigm (ie communication with the VLE) were encouraged in RLO development, it would help enhance the appeal of the paradigm.

Branding of Creative Commons material should ideally move from the interface to the metadata. Work towards standard sets of style sheets for basic learning object formatting and aggregation.

Focus research on the aggregation/reaggregation process. RLO research and development tends to focus on the creation of original objects; not enough has been done to examine the issues involved in the actual reaggregation of diverse objects – both in terms of practicalities and pedagogies. 

Educational management’s perception that Learning Objects have “not taken off” is self-perpetuating, and in part fuelled by lack of awareness; however, reuse undoubtedly triggers deep-seated IPR-related anxieties, and this culture has to change if management is to give reuse the institutional support it needs.

Appendix

Glossary of Acronyms and Technical Terms
	API
	Application programming interface. VLE programming interface (usually based on Javascript), including methods to allow communication between content and the VLE.

	IMS CP
	The IMS (originally Instructional Management Systems) Global Learning Consortium’s Content Packaging standard for RLOs

	QTI
	IMS Question and Test Interoperability specification: standard format for interoperable assessments and results

	ReLoad
	Reusable eLearning Object Authoring and Delivery. Content Packaging (and Learning Design) editor produced by JISC X4L 

	RLO
	Reusable Learning Object

	SCORM
	Sharable Content Object Reference Model. Advanced Distributed Learning (ADL) Initiative specification for learning objects. Main versions are SCORM 1.2 and SCORM 2004.

	VLE
	Virtual Learning Environment.
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