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Abstract

A model of learning transactions is offered for use in the development of e-learning materials and toolkits.  The model identifies the key components required for effective learning, and in doing so helps the development team ensure the provision of these components to the teacher or learner.
1. Introduction

A model of “what goes on” at the teacher-learner interface is needed to inform the analysis, design, and implementation of e-learning.  A good model helps the subject matter expert to structure the material, the learning analyst to design appropriate interactions, the tool-maker to provide useful toolkit support, and the programmer to develop pedagogically sound units of learning.  The lack of a good model holds back the promise of e-learning while we puzzle over the failures of myriad initiatives to deliver re-usable material that ordinary teachers would choose to deploy.

Part of the intention of the model to be presented is to explicate the inadequacies of the transmission model of teaching as so easily implemented in technologically-based learning environments, and to show where and how a full and rich learning experience might be provided instead.
2. A learning transaction
There is a wide choice of theories of learning and associated learning models.  From the point of view of the application of technology to teaching, it is useful to start with Laurillard’s [1] “conversational framework”, shown as Figure 1.
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Figure 1. Laurillard’s “conversational framework”
The details of Laurillard’s model, particularly of student reflection and adaptation, makes it less useful as an e-learning model.  An abstraction of the “conversational framework”, exploiting Merrill’s work on instructional design [2, 3] while retaining the “conversations”, yields the “learning transaction”, shown as Figure 2.
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Figure 2. Learning transaction

The learning transaction comprises a structured set of “conversations” between teacher and learner, encapsulated by a specified purpose.
2.1. Conversations

The learning transaction involves five kinds of “conversations” between teacher and learner: telling, showing, asking, responding, and giving feedback.

2.1.1. Tell. The typical delivery mode of the classic lecture, comprising information transmission.

2.1.2. Show. An elaboration of information transmission, usually by the provision of examples, often called a demonstration in applied fields of study.  May also involve the common pedagogic techniques of
· providing a diagram,

· drawing attention to key points by the use of colour, sound, animation, and so on,

· giving alternative explanations,

· providing non-examples, etc.

2.1.3. Ask. A request for some activity on the part of the learner.  If the learning transaction is itself a form of assessment, this comprises a question to the learner.  The “ask” conversation can be usefully divided into three kinds:

· ask the learner to remember or recall information;

· ask the learner to use or apply what they have been taught; and

· ask the learner to create, discover, or find something new.
2.1.4. Response. The reply of the learner, having been asked.

2.1.5. Feedback. The information given by the teacher following the learner’s response.  Effective feedback is thought to be:

· Contingent – relates to the learner’s response and to the original “ask”.

· Specific – deals with the specifics of the learner’s particular response rather with any generalities of either this response or the responses of other learners.

· Immediate – occurs as close in time to the response as possible.

2.2. Example learning transactions

Figure 3 illustrates the conversations involved in a typical lecture on the one hand (“tell” only), and a typical tutorial on the other (tell, show, ask, respond, feedback).
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Figure 3. Example learning transactions typically found
2.3. Purpose in the learning transaction

Every learning transaction is headed with its “purpose” or point, an explicit component of the definition and description of the transaction.  This allows all of the conversations to refer and be referred to the purpose of the transaction to establish and/or check conformance, consistency, and coherence.

For e-learning, behavioural objectives [3, 4] may provide the necessary purpose, and these objectives could be conveniently aligned to the “ask” conversational types.  As a result or outcome of the learning transaction, the learner should be able to:

· remember or recall information;

· use or apply what they have been taught; or

· create, discover, or find something new.

One of the reasons for making purpose an explicit component of a learning transaction is to give pause to the re-use and re-purposing of transactions that might be found in existing materials, perhaps embedded in learning objects.  The model emphasises the difficulty, if not the impossibility, of simply transplanting learning transactions from one context and for a given purpose to another context for a different purpose.

3. Value of the model
3.1. e-Learning materials

By using the model, designers and developers of e-learning materials are usefully focussed upon articulating the purpose of any proposed transactions, and within a transaction are focussed upon the “what” and “how” of the information to be learned, the examples and other elaborations to be offered, the questions to be asked, and the feedback to be given.
3.2. e-Learning standards and toolkits

Similarly, designers and developers of e-learning standards, support tools, and environments are focussed upon making provision for the examples and other elaborations to be offered, the questions to be asked, the responses to be accommodated, the feedback to be given, and the overall purpose of the transaction, as well as the simple task of providing for the information to be learned.

The model makes a convenient structure for developing a full-scope toolkit that ties the “telling” of particular subject matter content to “showing” elaborations and to “askings” or questions to put to the learner.  For example, Merrill’s Component Display Theory [3] suggests that, to learn the application of a principle, the learning transaction should involve a presentation of the definition of the principle (“tell” definition), show how the principle applies in a variety of situations (“show” explanation), and ask the learner to apply the cause-effect relationships in a new situation (“ask” for prediction).
3.3. Granularity

The model offers an appropriate level of granularity for an “atomic” learning transaction.  It suggests, at the least, that a learning transaction consists of that structured set of conversations which are aimed at achieving a particular purpose.

If only “tell” conversations are employed, a single learning transaction could be rather large, perhaps accommodating several hours of study time.  But, more usefully, the model suggests that it is the “ask” conversation which delineates a “unit” learning transaction, and it is this level of granularity which the model contributes to the design of e-learning materials.

For example, a learning transaction dealing with the learning of a particular procedure might present the definition of the procedure (“tell” procedure definition), demonstrate the procedure in a variety of situations (“show” execution of procedure), and then ask the learner to carry out the procedure using a new tool (“ask” to demonstrate).  A second learning transaction might ask the learner to carry out the procedure using a new step, and a third transaction might ask the learner to carry out the procedure but to achieve a different goal.  It is the “asking” of a particular and specific activity which defines each transaction as a “unit” of learning.
3.4. Assemblage into larger structures

Individual learning transactions are readily assembled into larger structures.  Figure 4 shows the typical structure of a topic (lesson) based upon the work of Gagne [4].  In addition to the subject matter transactions shown as A, B, C, etc, there are also the supporting transactions such as gaining the learner’s attention and evaluating the lesson, transactions concerned with entry and exit activities and learner routing.
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Figure 4. Lesson assembled from learning transactions

Figure 4 introduces a layer of learning management that runs alongside the learning transactions.  Any assemblage of transactions require some form of management, and the lesson model provides for learner enrolment, progress tracking, recording of marks, and so on.

Figure 5 illustrates the assemblage of topics or lessons into a course (unit or module depending upon terminology).  The diagram shows that individual transactions may co-exist with assemblages of transactions in order to bring together the lessons and make up a course.  The diagram also shows the layer of course management that runs in parallel with the learning transactions and lessons.
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Figure 5. Course assembled from topics and other learning transactions

Figure 6 illustrates the assemblage of courses (units or modules) in to a programme of study, typically covering one or more years.  The diagram shows the co-existence of individual transactions with courses, and the layer of programme management that runs in parallel with them.
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Figure 6. Programme of study assembled from courses and other learning transactions

4. Relation to standards
4.1. IMS Learning design (LD)
The IMS Learning Design specification [5] deals with learning objects, e-learning materials, and e-learning activities on a macro scale.  Assemblages of learning transactions fit comfortably as “components” of an IMS learning design, and the “purpose” element of a learning transaction fits particularly well with IMS LD “objectives”.
4.2. IMS Question and test interoperability (QTI)

The IMS Question and Test Interoperability specification [6] deals with assessment.  The learning transaction model treats assessment as a variety of the “ask, respond, feedback” conversations, and in particular locates these conversational components within a wholistic learning transaction rather than as simple add-ons to a lesson or course.  There is thus a challenge for IMS QTI and similar specifications to allow for better integration of questions within learning transactions.

.
4.3. ADL Sharable Content Object Reference Model (SCORM)
The ADL Sharable Content Object Reference Model [7] and other related standards deal with e-learning content and content sequencing.  The learning transaction model makes it obvious that a full and rich learning transaction involves elements that go well beyond the straightforward “tell” of information transmission.  This again provides a challenge for these specifications to allow for richer elaboration in the “show” conversations, as well as incorporating the “ask, respond, feedback” conversations which make for a learning experience rather than a teaching one.
5. Concluding comments

A difficulty faced in the application of any model of learning to the e-learning situation is the relative lack of research evidence for the application of such models, as distinct from their grounding in everyday teaching practice [8].  The model of a learning transaction presented in this paper has no particular claim over any other model.  Grounded in the practical application of instructional design [1, 3, 4] it simply offers a useful model to the e-learning designer and developer.  Its strength is that it makes explicit the structure and content of a learning transaction in a way that is particularly convenient for implementation using current information technology.  It affords the technologist an entry into learning materials design that is relatively neutral and theoretically agnostic, while retaining the capability of supporting the modelling of the complete range of pedagogic approaches.
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