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Abstract:  Learning Design is a new approach to educational technology that focuses on the development, sharing and running of sequences of learning activities – also called “digital lesson plans”. Learning Design goes beyond traditional content-centric e-learning approaches to combine both content and collaborative learning tasks into scaffolded sequences of student tasks. While some Learning Design systems require considerable technical skill for authoring, the open source Learning Activity Management System (LAMS) provides a simple drag and drop visual authoring interface for creating Learning Designs which makes it appropriate for use in teacher education courses. This presentation provides an overview of the field of Learning Design and visual authoring in LAMS, followed by a review of outcomes and highlights from recent teacher education courses that incorporate student authoring of Learning Designs.

Challenges in ICT training for Pre-Service Teachers
Despite the extraordinary amounts of money spent on information and communications technology (ICT) hardware and software in schools and other educational institutions, significant challenges remain in providing educators (especially pre-service teachers) with effective training in the use of ICT. There are many barriers to gaining the full benefits of ICT for teaching and learning, such as: a tendency to focus on the technology itself rather than its impact on teaching and learning; differences in pre-existing ICT literacy among educators; insufficient technical support and maintenance to ensure systems are operational when needed; and a lack of sharing of good ICT practice among educators. Without effective use of ICT for teaching and learning, is it unlikely that the money spent on hardware and software in education can be justified.

Even where training in ICT is provided for educators, there is no guarantee that this training will translate to improved teaching and learning for students. For example, in some pre-service teacher education, trainee teachers learn to use certain technology tools (such as HTML editors to create webpages) where the skills learned (editing HTML) are rapidly superseded by subsequent technological developments (such as webpage editors that work like word processors, and require no knowledge of the underlying HTML). The wider challenge is for pre-service teachers to learn about the effective use of ICT in a way that is generic (rather than based on very specific technologies) while at the same time focussing on how ICT contributes to the teaching and learning process, rather than simply using ICT for ICT’s sake (Herrington, Oliver & Herrington 1999).

The new field of Learning Design provides a more generic approach to using ICT in education that focusses explicitly on teaching and learning processes rather than just the technology alone (Cameron 2008). The benefits of Learning Design arise from its emphasis on how an educator selects and sequences a series of student learning activities, with this selection and sequencing described using a standardised and shareable format. In many ways, a Learning Design is the digital equivalent to a traditional lesson plan, with the important feature that the digital lesson plan is “runnable”, ie, it contains the instructions needed to tell a Learning Design software system how to present a series of online activities for students, and manages the progression of students through these activities. The following section provides a brief history of Learning Design and its implementation in LAMS (the Learning Activity Management System), followed by discussion of the application of Learning Design to student authoring of Learning Designs (or “digital lesson plans”) in pre-service teacher education.

Background to Learning Design
While in one sense the origins of Learning Design can be traced back to the first attempts at standardising lesson plan formats, the more recent history of Learning Design arose from the work of Rob Koper and colleagues at the Open University of the Netherlands in the late 1990s with the development of “Educational Modelling Language” (EML – see Koper 2001), which was subsequently adopted for standardisation by IMS Global Learning Consortium in the IMS Learning Design specification (IMS 2003). EML and IMS Learning Design provide a technical framework and language for describing the activities of a (particular) Learning Design, and the sequence of these activities. The technical framework has the potential to provide instructions to a Learning Design software system about how and when to “orchestrate” learning activities for students based on the information contained in a particular Learning Design. These activities are not limited to “content-centric” tasks like viewing webpages/multimedia or taking quizzes – they can also include collaborative tasks such as a discussion using a secure online forum or chat area. Central to the idea of Learning Design is the ability to create a sequence of tasks that are a mixture of content and collaborative activities.

In addition to “orchestrating” student activities, another key benefit of the Learning Design approach is that any specific Learning Design can be shared with other educators, who can then review, use and/or adapt this design. This provides a way of sharing good educational practice, but not just in a descriptive format like a traditional lesson plan, but also in a “machine readable” format that can the run by a Learning Design system if desired. In the context of pre-service teacher education, this gives added impetus to the writing of these digital lesson plans by trainee teachers, as the outcome of the task is not just a description of a lesson, but a digital lesson that is ready to “run” with a class of students.

The ability to share Learning Designs that incorporate sequences of content and collaborative tasks is a key difference between Learning Design and Course Management Systems (also called Virtual Learning Environments). While CMS/VLEs may provide tools for presenting content or collaboration areas like forums, they rarely provide a mechanism for stepping students through these tasks in a structured way. From the perspective of an educator, it is difficult if not impossible to capture a sequence of structured tasks when used in a typical online course – ie, the learning process (or “orchestration”) that may constitute a module’s or a week’s worth of work in the CMS course. The result is that although an educator may have a series of tasks that they use with students in a CMS/VLE, the process is not viewable in the CMS/VLE in an explicit and easily shared way – in other words, the educator’s “pedagogical know-how” about how they run a given module or week of their course is not available for another teacher to extract or re-use automatically. By contrast, the direct sharing of sequences of content and collaborative tasks is a central feature of the field of Learning Design – in essence, educators share the pedagogy of their online activities, not just the layout of an online course page.

There are a number of Learning Design systems and prototypes under development. Unfortunately, many of these require significant technical knowledge of the underlying (XML) code of the Learning Design. This requirement runs the same risk as the HTML editors of pre-service teacher education in the past, as these systems may be superseded by other Learning Design systems which provide easy-to-use non-technical interfaces for creating Learning Designs. An example of the latter approach is LAMS (the Learning Activity Management System). 

LAMS
LAMS is a Learning Design system that provides simple features for authoring (and sharing) Learning Designs, running Learning Designs with students, and monitoring student progress through a “running” Learning Design (Dalziel 2003; LAMS Foundation 2008). LAMS is freely available as open source software, and is used by thousands of educators in over 80 countries, and is translated into 25 languages.

One of the key features of LAMS is that it provides a visual, “drag-and-drop” interface for authoring of Learning Designs. This allows educators to create and share Learning Designs without needing special technical skills (other than the ability to use typical web-based applications, such as web-based email). Evaluations of LAMS have noted that this feature helps educators to visualise the teaching and learning process as a sequence of activities which can easily be adapted or improved as desired (see Figure 1).
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Figure 1: Example of LAMS Authoring area (“Interactive Whiteboard Adoption Role Play” sequence)
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Figure 2: Example of LAMS Student area (Forum activity within Interactive Whiteboard sequence)

Complementing the LAMS authoring area is an area for students to complete the sequences of activities that teachers have designed for them (see Figure 2). This area presents the relevant current task in the central section of the page, but in addition, it provides a “progress bar” (top left) that indicates the sequence of tasks that students are working through. This progress bar shows the status of each task (yet to start, current or completed), and as one task is completed, the next relevant activity is then loaded in the central section of the page. In addition, students can navigate back to previous tasks via the progress bar, either for review of past work or continuation of a prior task (if appropriate for the given Learning Design). A third area in LAMS (see Figure 3) provides the teacher who is running a set of tasks with students with the ability to monitor student progress, and contribute to tasks such as discussion forums if desired. LAMS tracks every activity for every student in real time, and provides educators with live “whole of class” views, as well as the ability to drill down to see the work of any student for any activity.
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Figure 3: Example of LAMS Monitoring of student progress through a sequence (“Learners” tab) – Blue circles indicate completed tasks, Red squares show current tasks, and Green triangles show tasks yet to be completed
While earlier version of LAMS provided a quite “linear” structure for sequences of activities, LAMS V2.1 includes more flexibility in the structures available for student pathways – for example, students can be divided into groups, and each group can travel down a different “branch” within a Learning Design to do different activities – such as the example in Figure 4 where students in a role play are divided into four different role groups, and prior to the main role play proper, they discuss their role ideas only with other students in the same role group.

One of the most powerful new branching features is branching based on outputs from previous tools. The most typical example would be when quiz scores from a prior quiz are used to determine the appropriate branch for a student. For example, students who score high on a quiz could be taken to a branch with more advanced material, while students who score low on a quiz could be taken to a branch with remedial material. A variation of this approach is where low scoring students are given a branch with additional remedial material, but other students are given a “blank” branch (that is, no tasks), and hence move on to the next section of the overall sequence. The combination of quiz scores and branching provides educators with a powerful way to provide personalised instruction according to student needs. This branching is not limited to quiz scores – a different example of branching can be based on the number of postings to a discussion forum. 
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Figure 4: Example of LAMS Authoring using new Branching features in LAMS V2.1
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Figure 5: LAMS Authoring showing configuration of Branching based on prior tool output (eg, quiz score)
In the context of pre-service teacher education, one additional feature of the LAMS authoring environment is particularly relevant. The “Preview” button at the top right in Figure 1 and 4 allows an educator who is creating a sequence of activities to immediately “preview” how these activities will appear to later students when they work through this sequence. This allows educators to rapidly create activities, preview them, then (if desired) change the activity structure, then preview the changed version, etc. Rapid iterations between the authored design and the preview of the student experience can help educators, especially pre-service teachers, to understand the implications of their design choices, and to explore different ideas before creating a “final” version ready for use with a class of students.

There are many further features of LAMS which will not be discussed here – the interested reader is encouraged to visit www.lamsfoundation.org for further information and demonstrations.

In addition to the LAMS software itself, there is an online community of practice for LAMS users called the LAMS Community (www.lamscommunity.org). The LAMS Community provides a repository for sharing LAMS Learning Designs, as well as online forums for discussing educational and technical aspects of using LAMS (Dalziel, 2006). As at January 2008, the LAMS Community has over 2800 members, 225 LAMS sequences downloaded 6600 times, and 3400 discussion forum postings. LAMS sequences are shared using open content licenses (Creative Commons, generally BY-SA-NC), which provides other educators have the right not only to use these sequences with their students, but also the right to modify these sequences (as well as to share back modified versions under the same open content license). This approach to open sharing of Learning Designs meets the principles of open education described in the “Cape Town Open Education Declaration” (see www.capetowndeclaration.org). The significance of the LAMS Community for pre-service teachers is that it provides hundreds of pre-built Learning Designs that can be reviewed as a source of ideas and inspiration for creating digital lesson plans (as well as used in classroom teaching), and the open licensing of these designs promotes their use and adaptation.

Student Authoring of Learning Designs
Given the similarities between traditional lesson planning and the concept of Learning Design, together with the features of a system such a LAMS for easily creating, previewing and sharing Learning Designs, there is significant potential for student authoring of Learning Designs as an important contribution to pre-service teacher education. Leanne Cameron and colleagues in the education faculty of Macquarie University have been implementing this approach in recent years with considerable success (Cameron 2006; 2008), and similar approaches using LAMS have recently been adopted in pre-service teacher education at other Australian universities (eg, Kearney & Young  2007; Dennis 2007).

Cameron (2008) provides a two year review of this implementation, including student survey data on the impact of LAMS and Learning Design on their course, as well as their willingness to continue to use this approach in their future lives as teachers. The overall results are very positive, including findings such as:

· 93% of students would prefer using LAMS to create lesson plans (rather than writing/typing the plan)

· 93% of students found that having the LAMS activity tools on the screen helped them choose the learning activities for their sequence

· 98% of students thought that they might re-use their LAMS sequences in the future (given appropriate facilities)
In Cameron’s discussion, she draws out four key points from the student experience of authoring Learning Designs using LAMS:

1. LAMS helped students plan all aspects of their lesson

2. LAMS allowed the pre-service teachers to preview their lesson from the learner’s perspective

3. LAMS provides a visual overview of the lesson which can identify the learning styles addressed with the activities employed

4. LAMS creates a standardised template of activities that could be easily modified for future re-use

Perhaps most revealing are some of the general comments from students on the experience of using LAMS:

“The amount of detail did help me construct my lesson plan.  The detail helped me to organise my ideas on how I wished the lesson to go, but also provided me with what kind of activities could be used.”

“Being able to view the sequence, you can see where you need to make changes.  Whilst creating the sequence you are viewing it form an author’s perspective, whilst when you preview the sequence, you are seeing it from a learner’s perspective.  After all, we are creating these sequences for learners to use.  So this is vital.”

“It gives you a visual perspective of how your lesson varies and whether you might have too much of one activity or not enough of another.  I think the colours are a really clear indicator of the structure of the lesson.”

“Yes, I would re-use it.  I really liked the way my sequence turned out.  It could be used in more than one way.  With a minimum of adjustments I could use this sequence in a number of different ways.” (Cameron, 2008).

Conclusion

The field of Learning Design provides new directions for pre-service teacher education, particularly through the design of digital lesson plans using systems such as LAMS. Initial implementations indicate very positive responses from students both in terms of their course experience as well as their expectations for using Learning Design in their future lives as teachers. Perhaps most importantly, the Learning Design approach encourages the sharing of good practice designs among educators, and when this is combined with open licensing approaches, it provides the foundations for a collective approach among educators throughout the world to describe, share, adapt and improve sequences of educational activities. Harnessing and sharing the expertise of educators would transform education. 
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