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ABSTRACT 

Re-usable content has been a key focus of e-learning for several years, although the actual adoption of re-usable content remains limited. One reason for this problem may be that re-usable content is generally based on a single learner experience, whereas much of education is collaborative in nature. A possible solution to this problem comes from the new field of Learning Design, which focuses on sequences of collaborative activities that can be captured, stored, re-used and adapted. Learning Designs are analogous to digital lesson plans, but they are not merely a digital text document describing a set of activities, but rather a set of instruction so that software systems can instantiate supporting environments such as small group chat, class forums, etc according to the requirements of the digital lesson plan. This presentation will review current problems with e-learning content, introduce the field of Learning Design, and then discuss a range of case studies from the implementation of LAMS (Learning Activity Management System), an open source system which is inspired by the Learning Design approach. The presentation will conclude with reflections on how the combination of content and Learning Designs may herald a new era of large scale re-use within e-learning. 

1 Introduction 

The sad truth about e-learning to date is that it has been too content-centric. The dream of improving educational outcomes via re-usable e-learning content is proving to be a myth at best, a nightmare at worst, as millions of dollars are spent on content development across the world, and yet few teachers ever re-use (let alone adapt) the products of this development. Despite the potential for e-learning to use (and re-use) collaborative activities, the reality is that most e-learning has focused on content development and delivery, and transmission-oriented pedagogical models.

While there are many reasons for this failure, one problem has been that most e-learning technologies have not been good at representing the flow of activities that a teacher facilitates with learners. The structure of activities over time is the heart and soul of education, and the distinguishing feature between a classroom and a library. While content is necessary for education, it is not sufficient – learners require a structured flow of tasks, often collaborative in nature, to assist them to remember, understand and evaluate content.

In the school sector, this flow is known as lesson planning; in universities, it does not have such a clear designation, but it is well understood as the basis for tutorials and seminars. For e-learning technologies to instantiate this core educational requirement, they need to provide a metaphor of the teaching process that is akin to a flow of (often collaborative) tasks over time; rather than a webpage with links to resources. In essence, e-learning technologies have done well at emulating the library, but have far to go in emulating the classroom. The way teachers re-use and adapt their lesson plans has no good analogue in existing e-learning technologies.

One promising new area of both theoretical and technical development is the field of “Learning Design”. While this phrase has been used in many areas of education over many years, it has taken on a specific formal meaning as a result of a new field that arose in the mid-late 1990s. One of the seminal contributions to this field came from Rob Koper and colleagues at the Open University of the Netherlands through their work on Educational Modelling Language (EML). The field has subsequently expanded to incorporate a range of theoretical and technical approaches, which are reviewed below.

2 Discussion 

2.1 What is Learning Design?

Learning Design can be conceptualised at three levels – theory, standards and software. To avoid any potential confusion, the following section provides an analysis of the meaning of the phrase “Learning Design” across each of these levels. This analysis will also provide a basis for the claim in the next section 2.2 that LAMS (the Learning Activity Management System – the software discussed in this paper) is a Learning Design system.

2.1.1 Learning Design theory

At the highest level, Learning Design theory is based on the general idea of people doing activities with resources/environments (eg, Sloep, 2002). Within this broad definition, there are two distinctive contributions of the Learning Design theoretical framework to current theories of e-learning. First, the framework is not limited to single learner contexts – it can describe both individual and group e-learning tasks (such as discussion forums, chat rooms, etc), rather than only single learner activities (such as content review and self-testing). Second, Learning Design allows for sequences of (single and multi-learner) activities to be formally described, and hence captured, stored, discovered, shared, re-used, and adapted.

2.1.2 Learning Design standards

At the second level, there are as yet no formally ratified technical standards for Learning Design. However, IMS Global Learning Consortium Inc. (hereafter IMS) produced the Version 1.0 Learning Design specification in early 2003, following a long development process. This specification (hereafter IMS Learning Design) is one attempt at implementing the theory of Learning Design into a machine-readable technical standard. It is a highly complex specification, involving several levels of implementation, and some readers have found it difficult to comprehend. 

IMS Learning Design is lacking in several key requirements for a comprehensive specification to implement the theoretical framework of Learning Design. For example: it does not define how to develop and implement Learning Design “activity tools” (or environments) and it only names two activity tools – email and conferencing; it does not have a concept of groups – only roles; its implementation of sequencing is quite simplistic when compared with other specifications/standards in related fields such as IMS Simple Sequencing, BPEL (Business Process Execution Language) and WFDL (Work Flow Description Language).

Independent of IMS Learning Design, there are a number of other standard and specification development efforts which are relevant to the Learning Design theoretical framework – these include: the original development of EML V1.0 and V1.1 by the Open University of the Netherlands; the current activities of ISO SC36 Working Group 2 on Collaborative Learning; the proposed extensions to SCORM to allow for inclusion of a multi-learner activity (Ip & Canale, 2003); the sequencing concepts developed for IMS Simple Sequencing (and subsequently adopted in SCORM 2004); and the various business process and workflow efforts from outside the education sector (such as BPEL and WFDL).

The point of this review is that IMS Learning Design is but one example of a number of specification development efforts that are relevant to the theory of Learning Design, and all of these efforts are at a relatively early stage of development with much to learn from each other.

2.1.3 Learning Design software

At the third level, there are a number of software systems in use or in development that are based on Learning Design theory. Among these software systems, some are based (in whole or in part) on the IMS Learning Design specification. The nature of Learning Design software systems varies from functioning systems which are already in use in the real-world with teachers and learners, to prototype/demonstrator systems which functionally illustrate aspects of Learning Design (but which are not yet ready for real-world deployment, either due to lack of functionality or stability problems), to software modules designed for inclusion in future Learning Design software (but which are not functioning Learning Design systems in their own right).

How does LAMS (the Learning Activity Management System) relate to the analysis above? LAMS is a fully functioning Learning Design system, based on the concept of people doing activities with resources/environments, which has been in use with real teachers and students since mid 2003, and was released as a full V1.0 system in December 2004 following a long period of beta testing. The system provides a complete solution to the needs of teachers and learners using a Learning Design approach – it does not require any additional educational software in order to be fully functional. The source code of V1.0 was released by the non-profit LAMS Foundation as free/open source software under the GNU General Public License in late February 2005. A freely available installer for V1.0 will be made available in March/April 2005, and a new architecture for future open source development (V1.1) will be released in May/June 2005. Finally, an IMS Learning Design Level A import and export feature is due for release in July 2005. The development of LAMS has been based on Learning Design theory, and in part on the IMS Learning Design specification.

2.2 The development of LAMS: The “What is greatness?” use case

The original development of LAMS was based on the author collaborating with an educator with experience in online teaching (Dr Donna Gibbs from the School of Education, Macquarie University) about desirable pedagogical aspects of a Learning Design system, followed by the author transforming these aspects into software development requirements for a team of software designers and developers, and then managing the progress of the development team. The project was planned to have a particular focus on developing Learning Design “activity tools”. The expected outcome was a prototype Learning Design software system.

Once the project was underway, the author and Dr Gibbs met regularly to discuss the desirable pedagogical aspects of a Learning Design system. This discussion evolved into the development of a specific example of a sequence of activities to be authored and run using the Learning Design software (a “use case”). The sequence was designed to be appropriate for a secondary level school history curriculum (ages 12-17), based on the question “What is Greatness?” (ie, in a human being).

The purpose of the sequence was not only to teach students about great people from history and the qualities that made them great, but more importantly to get students to engage in a dialogue with their peers about the concept of greatness, and to “stretch” their own understanding of the concept of greatness as a result of this dialogue. The sequence was also designed to illustrate an educational approach that was more appropriate to current educational theory than the content-centric approach of existing e-learning.

From a technical perspective, the design goal was to build a system that was adaptable for use in a very wide range of pedagogical contexts (based on a flexible set of Learning Design “tools”), including the specific context required by the “What is Greatness?” use case.

2.2.1 Overview of the original  “What is Greatness?” use case

The original “What is Greatness?” use case had nine main steps in the activity sequence. To simply this for audiences who were new to the concept of Learning Design, this was later modified and reduced to five steps. The shortened version of “What is Greatness?” is described in Dalziel (2003). The full “What is Greatness?” sequence is presented below (this is slightly revised from a version submitted to the Valkenburg group in October 2002):

Step 1: Students individually consider the question “In your opinion, what is greatness?”

Each student clicks on a link to start the learning activity sequence, and then reads the question and types his/her response into a text entry box. The responses are collated by the system for presentation to all students in the next step.

Step 2: All students see all responses to the previous question (anonymous).

Each student is presented with all answers in an anonymous format, and is asked to consider how his/her own answer differs from other students. Students are provided with a text entry box which links to their private learning journal (not seen by other students). They are instructed to choose any ideas they think are interesting and to add them to their journal together with any other personal reflections (the journal later provides the basis for an assessable report - step 9).

Step 3: Students are asked to choose up to 5 “great people” from a list of 20.

Students individually select up to 5 people from a list of 20 great people presented by the system based on a list prepared earlier by the teacher. Students can also add one of their own via a text entry box. The system collates the “votes” for presentation in the next step.

Step 4: All students see collated votes.

Students are presented with a screen showing collated votes from the previous step (plus any text entry additions). Students are instructed to make notes in their journal about how their own votes compare to the collated class response.

Step 5: Students are divided into small groups.

The system randomly allocates students into small groups, eg 4 groups of 5 for a class of 20.

Step 6: Small group discussion board

Each small group is given its own private (asynchronous) discussion board, which is structured to support directed exploration of “greatness”, together with links to relevant content (see step 7 below).

Step 7: Review content

While in the discussion area, each group is given content about greatness to consider.

The content may be delivered via URL links, teacher uploaded websites or individual files. Steps 6 and 7 would take place together over an extended period (eg, a week)

Step 8: Small group live chat and scribe

Each group meets for 20 minutes in a live chat room to debate questions set for them by the teacher. During the debate, a scribe enters text under guidance from the group, but the text is not submitted until all group members click an "agree" button. The following page shows the agreed text from each of the four small groups presented on one page to allow for comparison.

Step 9: Each student writes a report, and submits it to the teacher.

Each student completes an assessable report based on all the activities and their journal entries. Once complete, the report is uploaded to the system, which then forwards it to the teacher for grading and feedback. The sequence is finished once the teacher completes the marking process and instructs the system to release all grades and feedback to the students.

By way of comparison, the simplified version omitted the first four steps entirely, and changed the order and activities for the remaining five steps (see Dalziel 2003 for details).

2.2.2 IMS Learning Design and challenges in developing LAMS to run “What is Greatness?”

During development it became apparent that the “What is Greatness?” use case raised significant challenges for the evolving IMS Learning Design specification. As a result, it was necessary to diverge from the specification is some areas, and to extend the concepts of the specification in other areas. 

In Vancouver in February 2003, a live demonstration of LAMS using the full “What is Greatness?” use case was presented at the Valkenburg group meeting, followed by a review of the problems encountered with the specification. The author was careful to describe LAMS as a Learning Design “inspired” system (a description used to this day, see Dalziel, 2003; CETIS, 2003), rather than a reference implementation of the IMS Learning Design specification (which was not the goal of the LAMS project – building a suite of learning activity tools was the initial main goal). The problems with IMS Learning Design identified in this presentation were:

(1) Need more tools (services), and descriptions of tools (and potentially tool instantiation/setup XML descriptions); 

(2) Need ways for one tool to pass information to another tool (with possible processing of information in between tools);

(3) Need a user grouping concept, not just a role concept;

(4) Need an ability to pass roles/groups and tool information across Acts; 

(5) More detailed concepts of sequencing within "Acts”, including within-Act multi-learner synchronisation, and Simple Sequencing

(6) More development of how a teacher monitors and approves actions in real-time during a complex, multi-task (including dependencies) activity sequence.

Dalziel (2003) states “LAMS is expected to be IMS Learning Design conformant in the future as both LAMS and the specification evolve to address current IMS Learning Design implementation challenges”. As the challenges listed above are addressed in future versions of the IMS Learning Design specification, LAMS may be able to conform to the revised specification.

2.3 Developing Learning Design tools for LAMS

One of the key goals during development was to use pre-existing activity tools (such as discussion forums, chat, etc, that were available as public domain or open source software) wherever possible in the construction of LAMS, but it became evident during development that none of the existing freely available tools had been built to be “Learning Design aware”. 

For example, a stand alone Learning Design system able to meet the requirements of the “What is Greatness?” use case needs to be able to:

- instantiate designated tools at specific points in time with specific students,

- run multiple versions of the same tool with different groups,

- synchronise learners across collaborative activities where required,

- centrally manage tool instantiation and shut-down processes (to ensure quality of service from tools during the running of a sequence),

- know how to provide instructions/content into a tool as a result of an authoring process, 

- provide a way of monitoring learner progress within each tool (preferably in real-time), together with recording student contributions and activities for tracking purposes.

- manage the transition of students from one tool to another (including tracking of current location, and providing the ability to view outcomes from past tools, but not allow access to future tools which require completion of current activities before the future tools become available),

As a result of these requirements, the creation of LAMS activity tools would have required a complete rebuild of any pre-existing tools, and within the constraints of the LAMS project, it was more practical to build the tools from scratch to be “Learning Design aware” (once the team had understood the technical implications of what “Learning Design aware” actually meant!). 

The technical definition of what is required to make a tool “Learning Design aware” is highly dependent on the operation of the Learning Design system “controller”, and until an agreed API, abstract interface or similar can be produced for the interface between controller and tools, the creation of “Learning Design aware” tools will remain a fraught task. In the author’s opinion, this is the most urgent current task for the Learning Design technical community, and despite numerous attempts to begin this work, it is yet to start within an existing formal structure.

Once a robust Learning Design tool API (or similar) is created, it will provide the opportunity not only for easier Learning Design tool development, but also the potential for the development of a community of tool developers who are independent of Learning Design “platform” developers. In time, a tools API may even encourage “plug and play” interoperability of Learning Design activity tools across different Learning Design platforms.

2.4 Building Learning Design systems – RICH versus Minimal component integration

To conclude this review of the development of LAMS, it is useful to reflect on the lessons learned from building the system. This can be understood most easily by comparing two different types of potential Learning Design systems – those with minimal component integration versus those with richly integrated components. Components in this context are the core functional elements of a Learning Design system, such as the authoring component, the monitoring component, the “controller” component, and especially the various activity tools.

With a Learning Design system based on minimal component integration, authoring and monitoring components, and especially activity tools, may come from different places and have limited interdependency. This makes it easier to build a Learning Design system, but has the significant downside that these components may have limited ability to communicate with each other, hence diminishing the extent to which an activity sequence will function in the specific way envisaged by the author (or even run at all). For example, with minimal component integration, it may be possible for the Learning Design system to put a link to a discussion forum after a content review activity, but it may not be possible to limit access to this forum to a specific group, or to automatically insert specific threads or instructions into the forum, or to ensure students are automatically taken to the next activity after the forum is completed, or that student records of interactions within the discussion forum are easily exported back to the Learning Design system (either for live monitoring, or post-session archival use). From an authoring perspective, the threads or instruction text for the forum may have to be stored separately and entered manually into the forum tool (rather than being automatically entered into the tool by the Learning Design system where there is rich integration between forum and authoring).

With a Learning Design system based on rich component integration (such as LAMS), the initial software development task is much more significant as there is a far greater need for components to be able to richly communicate with the “controller”, and for the modes of communication to be specified in advance (ie, the services “contract” between activity tools and controller). The upside of this work is that far greater automation and reliability is possible, such as instantiating multiple parallel discussion forums and automatically assigning specific students to them, and automatically moving them to the next activity when they finish this tasks. In terms of authoring, a single authored file can include not only the sequence of activities, but also the content to be automatically inserted into the activities as required. Monitoring can be in real-time, and can provide different views of the student environment – eg, a whole class view showing anonymous postings (if the forum has been set to allow anonymity) as well as non-anonymous views of each individual student’s contributions. These are just a small sample of the benefits of rich component integration for Learning Design systems. This degree of automation, reliability and seamless movement within the Learning Design system is possible because all of the components are richly and seamlessly integrated with each other.

If rapid, broad adoption of the Learning Design approach is a desirable goal, then it is the author’s view that minimal component integration will create a messy, poorly managed and controlled user experience, and hence this will act as a barrier to the broad adoption of Learning Design. In particular, where tools sit outside the domain of the controller, there may be significant quality of service problems, where a controller attempts to call, say, a discussion forum running on another server (or within another educational software system), but due to a prior failure of the external server or software, the discussion forum will not be instantiated when needed, and worse still, there will be no warning of this impending failure. This is likely to create a very poor user experience. Richly integrated components, as demonstrated in LAMS, are technically more challenging to achieve initially, but provides a seamless, integrated environment for both teachers and learners, with better potential for reliable quality of service. Hence rich component integration is ultimately more likely to encourage rapid adoption of Learning Design.

3 Conclusions 

Since mid 2003, LAMS partners in K-12 schools and universities have begun to adopt the system for a range of trials across Australasia, Europe and North America. Of particular note has been a long-running successful trial at Kemnal Technology College (a secondary boys school in the UK) with the support for Professor Diana Laurillard from the UK Department for Education and Skills E-learning Strategy Unit. 

Initial feedback from LAMS users has been very positive, particularly from teachers/lecturers, and among students who often feel disenfranchised from class discussion. While more formal research and evaluation of the impact of LAMS is required, the anecdotal reports indicate that LAMS is having a transformational impact on the educational process, and that the fruits of Learning Design theory will greatly benefit the education and training sector. 

In terms of re-use, learning designs as illustrated by LAMS sequences have provided a new approach to sharing and adaptation in e-learning. Unlike many failed attempts at fostering re-use and adaptation with e-learning content, LAMS sequences are easily re-used for different discipline areas or different groups of students, and easily shared and adapted by different teachers. Early feedback indicates that the combination of a flexible learning design tool like LAMS with either flexible or indeed inflexible e-learning content will herald a new generation of e-learning which may provide a better basis for future success in re-use and adaptation.

The reason for the likely success of this approach can be easily understood from the concept of a recipe. In a recipe, there are two fundamental elements – a list of ingredients, and a process for combining these to produce the meal. Much of the existing emphasis in e-learning has been only on ingredients (that is, content), without the accompanying processes for collaborative learning. While no one would seriously consider a recipe book made up only of lists of ingredients, nonetheless millions have been spent on building repositories that contain only e-learning content. The next generation of e-learning would benefit from “dual repositories”, in the sense that they contain collections of both content and sequences (with pointers from each to the other) to allow for the best possible educational “meal”. The alternative already leaves a bad taste in the mouth.
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