Using learning objects to enhance blended learning

London Metropolitan University
Background

London Metropolitan University has a strong access mission and some students have comparatively low entry qualifications – those involved in this project were HND, Year 1 BSc, or Year 1 conversion MSc students in Computing. On the MSc conversion course, about half of the students are around 22 years of age and the other half in their late twenties, with a small minority in their late thirties and forties. However, on the other modules, the majority of students are aged 18 or 19. 

Established practice

The learning of programming typically takes place in lectures and computer laboratories under the direction of an individual lecturer, with some study taking place at home. The Virtual Learning Environment (VLE) at London Metropolitan University, WebCT, is available to course tutors and students with standard support provided by the University’s Systems and Services Department.

The project carried forward the traditional lecturer/laboratory set-up used in teaching programming. This was necessary to make more innovative aspects acceptable in a project involving large numbers of students. A transition to a purely e-learning approach would have been regarded as too risky by the tutors and would have been rejected.
The challenge

The Higher Education Academy National Subject Centre had identified problems in the learning and teaching of introductory programming; the multimedia learning objects were developed for this purpose. In order to achieve full impact at the module level, however, there was also a need to tackle all significant problems that the students faced.  This is why the learning objects were used within a blended learning approach.

To create learning objects, a collaborative team had to be developed involving people with different roles: for example, tutors and a multimedia developer within the institution.  A re-distribution of effort, from a number of lecturers operating in parallel to a collaborative team, was essential to create the critical mass required for developing and sharing high-quality learning resources.
The pedagogical approach 

A blended learning approach was used, involving a combination of traditional lectures and laboratory work, and a more innovative e-learning component based on the use of learning objects.  The course team developed learning objects for introductory programming in Java that were re-used across all three modules at London Metropolitan University, and in a Year 1 module at Bolton Institute.  Each learning object focused on achieving one learning objective, with multimedia formats used to encourage engagement by students, to enable them to visualise abstract processes and to scaffold learning. These learning objects have now been used with over 1000 students in the first two years of implementation (2002-2004).
A typical scenario for each week was: 

· the lecturer introduced the topic in a two-hour lecture

· in a two-hour laboratory session, students worked with the online resources and developed programs, incorporating the new programming constructs

· students carried out further work at home, both to extend their knowledge and productively incorporate this knowledge in writing further programs. 
The learning objects were used both in the laboratory work and at home. Some tutors also used them for demonstration purposes in lectures. 

The intended outcome

The immediate aim was to significantly improve pass rates in programming in the institutions concerned: London Metropolitan University and Bolton Institute.  However, as there is also a significant national crisis in achievement rates in introductory programming, the learning objects were designed to be re-usable to contribute to solving this problem on a national scale.   

The e-learning advantage

Students accessed the learning objects through WebCT, so to them the learning objects (see Figure 1 for an example) seemed part of the normal learning environment, their use supported by the existing technical and support services. The lecturer set the laboratory tasks for the week; progress was assessed through small weekly tasks, coursework and an examination.

Figure 1: An example of a learning object
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The learning objects contributed significantly to tackling some specific acute learning problems. Students seem to prefer to be able to use a range of media when learning and observation in the laboratories has shown a significant improvement in student engagement with the learning materials as compared to the baseline year. Furthermore, we know from the tracking data that a quarter of student accesses to the learning materials occurs during the evening or at weekends, showing an increase in exposure to learning materials.

This approach has led to marked improvements in student pass rates of between 12 to 23 percentage points in Year 1 across the four modules, and 12 to 27 percentage points in Year 2.

Key points for effective practice 

· Rich multimedia learning objects, used in conjunction with a constructivist pedagogy, have the potential to tackle a range of acute learning problems faced by students.

· Use of these learning objects proved to be at its best advantage when structured within a blended learning environment to provide a comprehensive solution for tutors and students.

· A strong collaborative team will be needed to develop common, high-quality learning materials. The team will need a clear vision and will involve people with different skills and roles to deliver that vision.

· To get a collaborative approach, a team culture needs to be established, so that people accept decisions by consensus. The new resources will have to be developed within tight time constraints, so there are dangers of the team not agreeing, or overshooting time, which must be managed.

· Early agreement needs to be sought from the departmental management team to support the project’s development, or there is a danger that the necessary resources will not be available.

Additional information 

The multimedia learning objects described here won a European Academic Software Award at the finals held in Switzerland in September 2004 [Further information can be found at www.easa-award.net]. The learning objects are currently being re-purposed at the University of Auckland for use with Visual Basic.

There is a web-based demonstration site for the project, which includes information from evaluations, sample learning objects and a listing of over 25 papers on the projects. This demonstration site is accessible from ‘Learning objects’ on the home page of the Higher Education Academy Centre for the Information and Computer Sciences [www.ics.heacademy.ac.uk/], or directly at www.londonmet.ac.uk/ltri/learningobjects
Talkback

For further information, contact Prof. Tom Boyle: t.boyle@londonmet.ac.uk. For practitioner guidance, contact Ray Jones: r.jones@londonmet.ac.uk
