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Methodology

The aim of the E-Framework Services for Course Evaluation (EFSCE) project was to provide an E-Framework toolkit to enable users to create applications that provide services and consume services for course evaluation.  While such a deliverable was clearly in focus, the project had a second, and possibly more important aim -- to explore the JISC eFramework and its applicability to such SOA eLearning applications development.

The methodology for developing the toolkit was to follow an agile software development process that was derived from the JISC FREMA and R2Q2 projects (1), exploiting some existing eFramework services from the R2Q2 project.  The methodology for exploring the eFramework was to set a particularly ambitious and aggressive project schedule and budget, and see how the project would achieve its objectives by using the principles of SOA and the eFramework.

Implementation

The toolkit was achieved by developing portlets (portal applications, written in Java) within an open source portal framework (Liferay), accessible through a web browser.  The portlets attach to reusable services.  The system architecture is shown as Figure 1.
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Figure 1:  EFSCE system architecture
The exploration of the applicability of the eFramework involved re-using services developed in the JISC R2Q2 project for rendering and accepting responses to multiple-choice and free-form questions, and ‘re-using’ the architectural design of portal, portlets, and services from the JISC CORE project.

Outputs and Results

Details for downloading and deploying the EFSCE system can be found on the project Web site.  The toolkit is fully functional (users can author course evaluation items and questionnaires, publish them, respond to them, and see their results), and a demonstrator may be accessed from the Web site.
A difference from the original plan, however, is that the results service is simple and basic, and not nearly as sophisticated as originally envisaged.  This was the major consequence of the fact that the re-use of services was not as simple and easy as had at first been assumed.
Using the eFramework and SOA approach during development revealed that the SOA approach may be better suited to larger projects rather than the smaller kind of project such as EFSCE.  In particular, it took more time to adapt and accommodate the R2Q2 services than originally expected.  And, it took more time and effort than originally anticipated to integrate the services within a portal framework.  The idea of simply and easily re-using existing services in new application development must be treated with considerable caution.

On the other hand, re-using the architectural design (portal, portlet, and services) from the CORE project undoubtedly allowed a somewhat accelerated schedule, a shortening of the ‘learning curve’, and better project management, than might have been the case with a ‘conventional’ software development approach.
Implications and conclusions
As in any software development, attention must be given to the granularity of the modules or services involved, and attention must be given to the potential for re-use of existing modules or services.  While the SOA approach promises, on paper, that re-use is made easier and applications development is accelerated, the EFSCE project did not yield such clear outcomes in practice.  Some of the EFSCE team felt that a better toolkit would have resulted if its services had been developed without the requirement to re-use R2Q2 services.
On the other hand, the project management, and the application architecture, certainly benefitted from re-using the SOA architectural design (but not the services) of the CORE project.

A side effect was that the R2Q2 services were considerably improved as a result of their use in EFSCE, to the benefit of following projects such as AsDel, AqRate, and Minibix.
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Appendix:  Details of the EFSCE system
The EFSCE framework allows tutors to author questions/items.  The item authoring tool sits inside the item portlet and is coded using Java.  The items conform to the QTIv2 standard, as the response types are either Likert scale (multiple choice) or free text.  Once created, the items are stored in the item repository, as XML files, with the database containing the location of the file.  Figure 2 shows the authoring tool, for creating questions and the question database with the stored questions.
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Figure 2. The question authoring tool and question database

Tutors can author templates (questionnaires) containing the previously authored items.  They are made up of annotations (free flowing text to aid the user) and scales (groups of questions).  Figure 3 shows a questionnaire that a tutor is the in the process of making.  The template can be previewed, to give the tutor an idea of how it will look as a questionnaire, the elements making up the template can be re positioned simply by dragging and dropping.
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Figure 3. The template authoring tool in preview mode

The templates produced are stored as xml files in the template repository, with the template table in the template database, containing the location of the file in the repository.  As shown in figure 4, the created templates are available to preview, delete, edit or publish.  The tutor can publish a template, which will create an instance of it for the students to complete, e.g. the template is Operating Systems, and the published questionnaires are Operating Systems 2007 or Operating Systems 2006. 
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Figure 4. The tutor is shown a list of templates and published questionnaires

Published questionnaires are held in a table in the template database and are displayed in a list on the template page as shown in figure 4.

Students can complete only questionnaires that have been published.  Figure 5 shows a questionnaire available for student completion.  The results of the completed student evaluations are stored in the results table in the template database. 
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Figure 5. A questionnaire ready for student completion

Originally, EFSCE was to have an in depth reporting and analysis services, allowing tutors to make and complete evaluation and institutional reports as well as viewing statistics and graphical representations of the data collected. Unfortunately, due to time restrictions, the full reports/results system was not produced.  The decision was taken to instead produce a simple results page where the results of each questionnaire are selected from the database and displayed to the user, and then focus on fixing the bugs that were in the other areas.  Therefore, the tutor is currently unable to construct a full evaluation report, but can still view the results of each questionnaire for analysis.

