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Abstract. IDLD, Implementation and Deployment of Learning Design http://www.idld.org, is a Canadian project that aims to bridge the gap between IMS-LD researchers and developers on one side and pedagogical designers on the other. Two main products of the project are a well founded, well supported and well tooled implementation process for describing new or existing IMS-LD compliant units of learning and a repository of possibly reusable LDs and LD templates.  In this paper we describe the implementation process proposed and how it was followed by four IDLD teams building LD units for the repository. In each case, IMS LD compliant Units of Learning were produced from existing scenarios, leading to a set of both generic and specific UoLs. The scenarios were carefully chosen to assure some design quality in order to enhance the reusability potential. The paper concludes with some recommendations and next steps. 
1   Introduction 
Since 2002, when the IMS Learning Object Metadata specification became the IEEE LOM official standard, metadata profiles initiatives (i.e., CanCore, Normétic, SingCore, UKLOMCore, SCORM), research repository projects (i.e., ARIADNE, eduSource, LORNET, SPLASH, EdNa, Smete, MERLOT etc.) and worldwide alliances such as Global Learning Objects Brokered Exchange (GLOBE
) have been shedding light and developing tools to facilitate the integration of learning objects in educational contexts, nationally and internationally (Kooper, 2006). Furthermore, the idea of seeing learning scenarios as reusable learning objects has put the IMS Learning Design specification into focus leading to the development of several editing tools, such as RELOAD, MOT+LD, LAMS, eLIVE to name a few.  The UNFOLD
 community was created to join efforts around IMS-LD tool creation as well as around how to implement the IMS Learning Design specification,  through pedagogical and methodological deliberations worldwide (Pernin & Lejeune, 2004; ) 
In the Canadian EduSource (http://www.edusource.ca/) and R2R projects, researchers across the country worked together to build the infrastructure and to integrate and help advance research both on learning objects repositories and on Learning Design specification. Current LORNET project goes deeper into learning objects repository research while the IDLD project (Implementation and deployment of Learning Design), is dedicated to the dissemination of the basic concepts of educational modeling to practitioners in order to produce a repository of IMS LD compliant units of learning. 

At the LICEF Research Centre, the team working on IDLD has been involved in developing learning content management systems, metadata editors and repositories since the late nineties (Paquette, Lundgren et al., 2004;) and is now being refined and accompanied with a user guide and a set of other methodological tools (see section 3) that will help a new user acquire the concepts and techniques involved in designing IMS compliant UoLs. MOT+LD permits to create not only graphical holistic models showing pertinent interactions between actors and their resources in the UoL, but also an html version carrying these resources and thus allowing the designer to simulate a realistic level A runtime environment.  Moreover, it generates an xmlmanifest file that can be opened by any IMS LD compliant system, such as RELOAD Player or CopperCore based LCMS systems. Presently, the emphasis is put on creating reusable Units of Learning (UoL) and on referencing those in our learning object repository, called PALOM@, so as to make them available to interested course design practitioners
As mentioned before, many implementation attempts have been made by developing tools and trying them out in small involved research communities, but few deployment strategies (Greller, 2005; Janssen & Hermans, 2005; Griffiths & Blath, 2005; Pernin & Lejeune, 2005; Bailey, Zalfan, Davis, Fill & Conole, 2006; Lundgren, Ruelland et al, 2005a) have been delineated to reach course designers in the field.  It is the intention of this paper to illustrate a strategy to facilitate the implementation and deployment of the IMS LD specification for course designers of eLearning. 

 We start by presenting our deployment strategy and then go on with a short description of the implementation materials, the MOT+LD editor and accompanying documentation as well as the implementation process. The strategy and materials were validated in four different contexts. Major challenges and recommendations from these case studies are stated in section 4. In the conclusion, we reflect our thoughts on changes to the specification as well as some general ideas on how to facilitate the deployment of the IMS LD specification. 
2   The Deployment Process

The implementation and deployment process we developed for the IDLD project is collaborative and iterative; it uses both face-to face events as well as other communication services such as email and file (learning designs) exchange using our Learning objects repository, PALOM@. The process involves two kinds of teams: the expert or coaching team (in our project the IDLD team) and the pedagogical designers (in our project, cases 1 to 4). Five main activities are proposed, as summarized in Figure 1 below. 
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Figure 1 Model of the Main Deployment Steps
1. Familiarization: The level of familiarization with the IMS LD specification and with the MOT+ LD editor can vary a lot from one person to another. The familiarization phase aims to asses this starting level and to help newcomers understand main IMS LD concepts and paradigms as well as the modeling process using MOT+LD. If possible, this activity should be held in a face-to-face mode. After introducing main MOT+ elements, IMS-LD concepts should be explained through the navigation and in-place co-construction of units of learning with MOT+LD editor. 

2. Planning: The implementation and deployment strategy should be carefully planned by the pedagogical designer’s team. Various iterations or cut points are desirable. Timing and deliverables have to be defined for each iteration as well as the role and kind and mode of interaction of the expert team. This activity can be done either in a blended mode (face-to-face meetings and emails exchanges or in a complete distant mode – only email and file exchanges).
3. Preparation: In the preparation phase, designers should establish a first list of new or existing units of learning to be modeled with IMS-LD. Using as starting point this list, both teams should agree on the actual courses to model. In the context of the IDLD project, a set of selection criteria were establish to guide this choice. The main selection criteria were that the learning scenario respected: 
· A constructivist or cognitive learning paradigm, putting the learner in the center, relying on collaborative learning strategies in a blended or online learning setting. 

· A multi-actor design

· Generic and/or easily adapted learning environment

· Instructional quality through using an ID Method or peer review 
A final optional step in the preparation phase is the elaboration of a narrative description of each unit of learning. To help structure this narrative, we developed a format to describe some UoL concepts, familiar to designers and found in IMS-LD. It is worth noticing that this description may not be necessary for existing well documented courses. 
4. Implementation Process: The elaboration of the IMS LD Model include several iterations between the experts and the practitioners, in order to produce compliant UoLs with the MOT+LD editor, first graphically and then in xml format. These exchanges took place as follow:
· A workshop was held to train participants in using the MOT+LD tool and to understand constraints commanded by the specification.

· A first draft of a generic model was constructed by the IDLD researcher using the structured narrative supplied by the participants. 
· A workshop was held to validate this first model and to demonstrate advanced uses of the MOT+ LD editor.  
· Using email and a PALOM@ to exchange information, the models were refined and several external units were constructed in each case.

· Each model was uploaded and further detailed in the RELOAD editor and a run simulated in the RELOAD Player. 

5. Validation and referencing: 
· IMS LD compliance should be validated. Two types of validation are possible. For not completely instantiated models, the xmlmanifest generation through MOT+LD or RELOAD editors should be used. Models having all resources instantiated can be further validated through a RELOAD Player simulation. 

· To share and reuse UoL, they have to be stocked and referenced in a LO repository. In our case, the PALOMA repository was used. PALOMA’S LOM metadata editor was extended with 6 different LD classifications (Paquette et al, 2006a). 
· Post-mortem and documentation of the process. Practitioners and experts should be encouraged to summarize impressions in the life cycle of constructing an IMS LD compliant unit of learning as to help build a best practice documentation and to enhance the process and the tools.

3   Materials 
The materials produced to facilitate the implementation were:
Structure Narrative: A structured template describing the main elements of a Unit of Learning adapted from several narratives provided the IMS LD Best Practices document. It contains, in table form, the following elements for each concept: 

· Concept/element in terms of IMSLD that must be considered

· E.g., Title, actors, number of Plays, Acts and so on

· indications on how to identify them

· exemplified justifications for using the element

MOT+ LD editor: A graphical knowledge modeling software having a built-in specialization to facilitate the design of an IMS LD compliant unit. It contains ready made objects for each concept required by the specification and an integrated parser, which can detect main errors and advice upon them. The figure below show the main interface with a model: 
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Figure 2 MOT+LD showing the list of process concepts: Method, play, act etc
For further information on the MOT+ LD editor consult our http://www.idld.org site. 
Guide to our MOT+LD modeling technique 
This guide describes how to open and create a Unit of Learning using the MOT+ LD syntax and semantics. It is organized in terms concepts and processes, and contains visual and textual explanations.

[image: image3.png]Edt Vew Insert Fomat Took Table Window beb

MESEHRASQITE S BT

Type a question forhelp -

L8 EE ﬁ\@ q 190% - @] uma! Final Showing Markup  + Show~ | 3 2 & | #3 23 Accept or Reject Changes. !

aap
s

MOT+User’s Guide — Modeling a IMSLD compliant Unit of Learning: Steps, Hints and Graphical Examples.
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Figure 3 - An extract of the MOT+LD User Guide 
PALOM@ Learning Scenario Repository is an extension to the PALOM@ Learning object repository to collect all information about a learning design, not only the model and the xmlmanifest file, but useful documentation about its intended use. Learning scenarios can be uploaded to the repository and referenced in terms of LOM metadata, using the SCORM, CanCore or Normétic application profile, but also in terms of multiple learning scenarios classifications. Documents related to a same unit of learning (narrative description, MOT+LD model and XML manifest) are linked through the kind-of LOM Relation.  Search mechanisms are available to find and reuse LDs either using the classifications, free text search or search by metadata combinations. 
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Figure 4 PALOM@ Repository and Metadata Record interface 

Figure 4 is the main interface showing the list of repositories in the left-hand window, the list of resources in the middle and the metadata record with its 9 tabs, one for each element group in the right hand bigger window. 
4   Four Case Studies  
These case studies are a first attempt to validate our deployment strategy and implantations tools. For each case, we provide a brief contextual description: who are the participants, type of approach taken, the main challenges and what could have been done differently. The four cases were carried out in parallel, and all cases were presented with the same tools, instruments and guides.  
Concordia Context:  The Concordia team had no or little knowledge of the IMS LD specification and all were completely new to the MOT+LD modeling editor. The deployment strategy was carried out over a period of 3 months, including 3 face-to-face sessions, numerous email exchanges and exchange of files using PALOM@.  

The Concordia team was interested in repurposing existing K-12 learning scenarios into UoL. They are members of the QESN 
network and to prepare for their context they adapted a Rubric Learning Scenario evaluation scheme. The evaluation provides a score from 0 - 3 (best) on Theory / Design, Qualitative Components, Quantitative Components, Criteria for assessment, Learning objectives and / or learning outcomes, Classroom student-teacher interactions and Preparation/Pre-Activity Instructional Design course characteristics. Using this instrument, the Concordia team chose seven existing scenarios to transpose into IMS LD Units of Learning. Three scenarios illustrate typical learnflows according to a learning paradigm, namely, behaviorist, cognitivist and constructivist. They are patterns and are content independent. The four other scenarios introduce cooperative/collaborative blended learning scenarios, such as a virtual field trip, online story book writing, a Webquest to find out about the butterfly life-cycle. 
It would have been beneficial to spend more time on modeling techniques and understanding the IMS LD concepts. 

Main challenges for the Concordia team was on how to define a unit of learning, the level of granularity and the amount of information to include. 

Canada School of Public Service Context; One training manager and two instructional designers participated in this study. None had any knowledge of IMS Learning Design specification and no experience in graphical modeling or the MOT+LD syntax. However, the instructional designers had a long experience in conceiving face to face and online government courses, using html based platforms, a Community of Practice software.  Three face to face sessions were hold to familiarize, plan and implement the modeling strategy, the rest of the communication was held using email and telephone. Their interest was to understand the possibilities of Learning Designs in order to recommend a possible deployment strategy in their organization. 

In collaboration, we choose to model the online part of a course. By using the structured narrative, many of their ambiguities were cleared, and their work led to a main model containing four blended learning and three online events. Most of the effort was put on understanding modeling, but also getting familiarized with reusability issues, through proper referencing and ‘intelligent’ search functions. 
Simon Fraser Context:  Most of the team members had a thorough understanding of IMD LD learning design concepts but some or little modeling experience with MOT+LD. The deployment strategy lasted over 3 months and included only one face to face session, the first familiarization. All other information was concluded using email, telephone and the PALOM@ Repository. 
The Simon Fraser team mainly extracted reusable activities from existing university courses. They modeled a set of content independent patterns, a collaborative review activity, online presentation method, case analysis, tutorial on plagiarism, online evaluation methods, on-line team essay writing, and 3 fairly generic assignment and discussion type of scenarios. 

Main challenge was to understand and transpose the IMS LD concepts into a MOT+LD model. 

TELUQ Context: The two professors participating from TELUQ as designer team were both highly knowledgeable of MOT+ LD editor as well as the IMS LD specification issues and other tool solutions. Both choose to model one of their existing courses, validating the structured narrative instrument as well as the editor. 

The strategy they employed was slightly different. No face to face meeting were needed, and only some discussions were held, mostly pointing out discrepancies between concepts and xml schemas and other oddities as to the specification. 
They started by modeling the whole course structure and then to realize and produce what could possibly be generic UoLs and thus reused in other circumstances. 
5 Best Practices Recommendations and Conclusions
There are three main ingredients to successfully deploy and implement IMS Learning Design as a viable alternative in the eLearning world. Regardless of the type of tool that we used to communicate the IMS LD concepts, it was all difficult to digest. Thus, it seems that a dynamic strategy relies on 
1. Transparent authoring tools 

· Which are graphical and shows relationships
· Capable of showing activity based flows as opposed to actor based

· With a terminology based on practitioners’ vocabulary

· Built-in ‘advisory’ systems

· Semi-automatic capturing of important metadata 
2. Instructional design tools and evaluation schemes to insure

· Instructional quality 

· Technical quality

· True interoperability 

3. Widely used LD repositories 

· Filled with diverse templates and examples 

· Accurate, revealing and effective metadata through ontology based multiple classification schemes

· ‘Intelligent’ search mechanisms
Work described in this paper covers the whole process of implementation and deployment of IMS-LD UoL and templates. Further work needs to be done to validate the reusability of the learning designs created through this process. Issues such as the convenience of the proposed classification for actual practitioners, the importance of other documents to help understand the scenarios and reusability efforts should be addressed.
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