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Methodology

The PeerPigeon project plan stated the following aims for the project:
Aims and Objectives:

· Validate core parts of the FREMA Peer Review SUM

· Develop lightweight REST services for resource submission and distribution within groups

· Develop these REST services within an e-Framework Reference Model (FREMA)

· Demonstrate an agile software engineering method applied to REST services.

PeerPigeon planned to use the methodology for Service development devised during the JISC FREMA project to create the following outputs (also from the project plan):

Project Outputs:

1. Mapping of JoinIn Services to the FREMA Peer Review SUM

2. Refactored Service Expressions (SRCs and documentation) for the selected Resource Submission and Distribution Services

3. Code for Resource Submission and Distribution Service(s)

4. Documentation for Resource Submission and Distribution Service(s)

5. Simple Web-based demonstrator (both running demonstrator and code)

6. Documentation and User guide for demonstrator

7. Final report.

In practise the project deviated from the planned methodology, and as a consequence delivered a slightly revised set of outputs (although the original aims and objectives have been met).

Initially the project followed the methodology of requirements gathering and service (re)factoring. In particular we analysed a number of peer review systems, devised a method in which to compare them, and delivered a generic use case for peer review.
We continued by exploring how this use case might be factored into services, and also by exploring how we might use existing software in the form of the OUNL Coppercore Engine and the JoinIn group services.

At this point we made an important design decision; there were three factors:
1. The JoinIn project had developed a number of services for integrating group systems with Moodle, but had a limited set of group services that were independent of Moodle.

2. It was possible that the Coppercore engine could have been used to drive the peer review process, but this would have required the peer review patterns to be converted into IMS Learning Design Specifications, and would also have required a large overhead in integrating the CopperCore system into what was otherwise a fairly lightweight system.

3. We were realising that although we initially wanted to create PeerPigeon as a number of loosely coupled Services, when we refactored we were discovering only two or three appropriate modules, and that these were necessarily tightly coupled through shared data and state. It was becoming apparent that a more sensible solution was to create PeerPigeon as a single system, but with REST interfaces that exposed the state of the Peer Review to the outside world.

As a result of these observations we concluded the design phase of the project by deviating from the original project plan. As a result PeerPigeon is a single lightweight system with no coupling to other services. One advantage of this is that rather than creating faceless services, we were able to couple the services with a basic web interface, meaning that the final deliverable would be a working peer review Web application.
Implementation

PeerPigeon is implemented in Ruby-on-Rails. There a number of technical posts on the PeerPigeon blog that talk through the development:
Technical posts:

http://blog.lsl.ecs.soton.ac.uk/peerpigeon/category/technical/
In addition the source code and documentation is available online in our own SourceForge installation:

SourceForge location:

https://ugforge.ecs.soton.ac.uk/projects/peerpigeon/
Outputs and Results

As a result of our direction change, PeerPigeon has a slightly revised list of project outputs:
· Generic Use Case for Peer Review 

· available on the FREMA Wiki: http://frema.ecs.soton.ac.uk/wiki/index.php?title=Peer_Assessment_%28Generic%29
· Peer Review meta-language (cycles) and mapping to Ruby DSL

· Comparison method and analysis available as a conference paper to ICALT 2007:http://eprints.ecs.soton.ac.uk/14167/
· Mapping to Ruby DSL described in blog posts: http://blog.lsl.ecs.soton.ac.uk/peerpigeon/2007/04/20/peer-review-pattern-in-a-ruby-dsl/ and http://blog.lsl.ecs.soton.ac.uk/peerpigeon/2007/04/24/peer-review-pattern-in-a-ruby-dsl-distributing-artefacts/
· Code for PeerPigeon System

· Available on our own SourceForge site: https://ugforge.ecs.soton.ac.uk/frs/?group_id=283
· Documentation for PeerPigeon System

· Available on our own SourceForge site: https://ugforge.ecs.soton.ac.uk/docman/?group_id=283
· Running PeerPigeon demonstrator

· Available on: http://droopy.ecs.soton.ac.uk/peerpigeon
· Final Report (this document)

· Available on PeerPigeon website: http://www.peerpigeon.ecs.soton.ac.uk/publications/
As a result of the final review we have also made some changes to the PeerPigeon site (http://www.peerpigeon.ecs.soton.ac.uk/) to transform it into an appropriate archive of the activity of the project. This has included changing the description of the project, and foregrounding key links such as code distribution, demonstrator and readme files.
Implications

PeerPigeon has already been disseminated at a number of events, and we are planning on a number of further events next year to further describe the PeerPigeon generalisation of Peer Review, and also the lessons learnt for service-oriented development (by targeting international events such as ECTEL, eLearn and ICALT). Existing dissemination includes:

· Assessment SIG (March 2007)

· OUNL Visit (March 2007)

· ICALT presentation (March 2007)

Visit http://blog.lsl.ecs.soton.ac.uk/peerpigeon/category/dissemination/ for more details.
PeerPigeon has been a very influential project within the Learning Societies Lab, as it has informed our own understanding of service-based systems and the REST approach. I have also begun to use PeerPigeon as an example of a toolkit component to support a new generation of Web Literate students – who create their own digital environment and have an existing virtual identity. This was recently the subject of seminar given by me at the University – written up as a blog post here: 
http://hoos-foos.blogspot.com/2007/11/new-web-literacy.html
My intention is that PeerPigeon will become one of the founding tools within a new Learning Societies Toolkit, managed by the Learning Societies Lab at Southampton, but freely available as both a public service and as open source. The Learning Societies Toolkit will be part of a new generation of software that contributes to the Personalised Learning Environments (PLEs) agenda, but unlike centralised PLE systems the toolkit approach keeps the functionality in the cloud – allowing institutions to contribute to a student’s PLE without taking control of it.
The Learning Societies Toolkit is at an early stage, but an initial website is available here:

http://www.ecs.soton.ac.uk/research/projects/LSToolkit
The PeerPigeon project therefore continues in a number of ways:

· The development of a public service (not just a demonstrator) that can be used by anybody for peer review processes.

· The integration of PeerPigeon into the School of Electronics and Computer Science at Southampton as one of our private e-learning services.

· The development of PeerPigeon as part of the Learning Societies Toolkit

· Refinement of a number of core peer review patterns

· Packaged in a simple and consistent manner

· The dissemination through academic papers of both: 

· the peer-review meta-language and mapping to Ruby DSL

· the idea of loosely-couple toolkits for PLE development

Conclusions and Recommendations
Our experience of PeerPigeon has convinced me that the future of e-learning tools lies in loosely coupled applications, using lightweight technologies such as REST or RSS/Atom to tie them together. 

More heavyweight Service-Oriented-Architecture solutions such as SOAP-style Web Services or Grid Services are necessary for developing larger more tightly-coupled systems which are required to be distributed (for example, a Student Information System running at several institutional locations), but the performance and development overhead is not worth paying with smaller components.
This is because within any system the modules are required to share state and complex data models, which makes them difficult to reuse outside of the system. Using a service interface in these cases also adds a performance overhead within the system. With larger systems this price may be worth paying as a way to manage the complexity, but with smaller systems (such as specific tools) it is better to consider the tool as a whole as one service, and internally rely on more traditional modular approaches (such as an Object Oriented design and a well-engineered API). If tool builders concentrate on lightweight coupling between applications, but not within applications, they gain the best bits of reusability without compromising the performance of their systems. 
The JISC e-Framework is an opportunity to describe how all these different services fit together, this means that it should not only include the more heavyweight SOAP services, used to build big systems, but should also include the more lightweight tools that offer a service interface. The current service specifications for the e-framework appear slightly over-engineered in this context, and variations for lightweight coupling should probably be developed. In this way the e-framework can not only work as a register of core services, but can also provide a useful directory of lightweight tools and how they might be brought together in various learning scenarios.
