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2 Project Summary 

The PEER project examined the learning benefits deriving from student peer review supported by technology in higher education. Peer review here means students evaluating and commenting on each others’ work: it is different from peer assessment involving marking. The hypothesis was that students would learn more from reviewing others’ work than from receiving reviews from others. This was evaluated through two pilot implementations in large-cohort first-year classes in Sociology and Engineering at the University of Strathclyde. Four additional case examples were compiled from the University of Glasgow. 

Evaluations showed that peer review affords two qualitatively different patterns of learning benefits. As reviewers, students learn to make evaluative judgements, think critically, internalise and use assessment criteria and produce written feedback commentaries. Reviewing also acts as a catalyst for the active transfer of feedback generated through the peer review task to the students’ own productions.  As reviewees, students receive feedback from peers on what they have produced. This also benefits learning:  peers often point out gaps in work, suggest another approach or provide alternative reader perspectives on the writing. Sometimes peer feedback enhances student motivation. Often, however, the quality of the reviews received is perceived as low.  Importantly, the evaluation data supported the hypothesis that reviewing is more powerful for learning than being reviewed, although a combination of both multiplies the benefits. The University of Glasgow case examples showed benefits from receiving reviews but they also highlighted some pitfalls that can arise during implementation. The PEER project showed that software can reduce the administrative burden of peer review.
The findings of PEER have significant implications for feedback practices in higher education which are currently framed within a ‘delivery paradigm’. Reviewing engages students in the active construction, transfer and use of feedback. It puts the student in control. Making qualitative judgements about others’ work against standards underpins all academic learning and is a fundamental skill in learning throughout life. Future work is required to test the robustness of the findings in other disciplines and to evaluate peer review as the platform for curriculum development across a whole programme in HE or FE.
3 Main Body of Report 

The outputs of the PEER project can all be found at www.reap.ac.uk/PEER.aspx. These include published papers, research summaries, examples of implementation with expert commentaries, a set of design decisions for those thinking through the parameters of a peer review implementation, FAQs etc. There is also information about the software available to support peer review and a feature list for those evaluating or developing peer review software.
3.1 Project Outputs and Outcomes

	Output / Outcome Type


	Brief Description and URLs (where applicable)

	Reports to JISC (n=3)
	Project Plan, Interim Report, Final Report www.reap.ac.uk/PEER/Project.aspx

	Papers written on peer review
	(1) Nicol, D (2011) Developing the students’ ability to construct feedback  http://www.reap.ac.uk/PEER/Project.aspx
(2) Nicol D (2010) The foundation of graduate attributes: developing self-regulation through self and peer assessment. http://www.reap.ac.uk/PEER/Project.aspx
(3) One paper almost completed for academic journal detailing the results of the pilot implementations of peer review and a further paper in planning stage.

	Pilots: Case examples
	Six case examples of peer review were produced – the two University of Strathclyde case studies were reports of pilot implementations which included a robust evaluation. Those from the University of Glasgow were already underway and their compilation involved interviewing academic staff and writing up. An expert commentary on the key features of these implementation and on how they might be improved is also available. Each case study was supported by software during its implementation.
http://www.reap.ac.uk/PEER/Pilots.aspx 

	Research
	Summaries of key research papers are being uploaded to the PEER website. See http://www.reap.ac.uk/PEER/Research.aspx

	Design
	Advice to help those designing peer review tasks in a course including a set of FAQs

http://www.reap.ac.uk/PEER/Designs.aspx

	Web site
	The PEER website is intended to include a comprehensive set of resources on the theory  and practice of peer review. This in itself is a key output for the HE and FE sectors. www.reap.ac.uk/PEER.aspx 

	Software feature list
	A set of features required by those planning to develop tools to support peer review has been produced through an analysis of software tools available and of the educational features that such software should support.
http://www.reap.ac.uk/PEER/Software.aspx

	Dissemination
	Presentations about peer review at the University of Greenwich, Abertay, Liverpool John Moores, University of Cadiz (Spain), University College Dublin, the QAA Enhancement Themes Conference, JISC RSC webinar etc. [see Events at www.reap.ac.uk/events.aspx ]


3.2 How did you go about achieving your outputs / outcomes?

The aims of the PEER project, set out in the original project plan, were to identify educational designs and evaluate software tools that support student peer-review processes and to pilot peer review supported by software in at least two different disciplines. 

The stated objectives of the PEER project were to:

1. Review the literature and identify the educational features of effective peer review. 

2. Identify available software systems to support peer review and evaluate them in relation to the desired educational features

3. Pilot and evaluate peer review using software in two academic departments at the University of Strathclyde.

4. Produce guidelines for practitioners for the effective implementation of peer review.

5. Disseminate the project findings nationally and internationally.
The sequence of these objectives (1-5), to a large extent, framed the sequence of project activities. In the PEER project plan it was argued that ‘if students are to develop critical thinking and autonomy in assignment production then they should be provided with high-level evaluative experiences similar to those of teachers’ (p3 Project Plan, 2010). Consistent with this interest, early research in the PEER project focused on identifying the value of the different components of peer review with a working hypothesis that ‘reviewing and providing feedback on others’ work would enhance learning more than receiving feedback from reviews done by others’. The literature review supported the working hypothesis and helped ascertain which dimensions of peer review should inform the pilot implementations. Alongside carrying out a literature analysis, the different software systems that might support peer review were identified and evaluated. Subsequently, two systems were selected to support the pilot peer-review implementations at the University of Strathclyde: these were Aorpa developed by John Hamer from New Zealand and PeerMark part of the Turnitin suite. The pilots were with Sociology and Engineering Design both large cohort, first-year classes with 250 and 80 students respectively. 
The Project Director and the two Learning Technology Enhancement staff (Caroline Breslin and Scott Walker) worked with the course leaders for the Sociology and Engineering Design modules to design the implementation of peer review. Actual implementation required significant input from the two Learning Technologists who had to set up the software, introduce it to students and support its application including trouble-shooting any problems. An evaluation plan was formulated and put in place for these pilots. This involved preparing and administering an online survey as well as producing all the required ethics documentation and securing ethics approval.  Later in the project, focus group interviews were conducted with students and the online data was analysed. The latter, including the transcription of the focus group data, is still in progress
Four extra case studies of peer review implementations were collated from the University of Glasgow. This went beyond the requirements of the original project plan. These case examples were focused more on the benefits of students receiving feedback from peers rather than on the benefits of giving feedback. Hence these examples provided a useful backdrop and contrast to the purposes of the two Strathclyde pilots. These examples involved three different disciplines – computing science, business and veterinary medicine. The academics leading those innovations were interviewed and reports were written and approved by those academics.  Finally, short accounts of these case examples were produced for the PEER website which will also provide access to the longer reports. Expert commentaries were also written and uploaded to the website to highlight key features in these examples and suggestions for improvement.
The guidelines for practitioners comprise all the information so far on the PEER pages of the REAP website. This includes summaries of research, evidence in support of the reviewing hypothesis, case examples of practice, expert commentaries, ideas to help design peer review and FAQs addressing common issues in implementation. There is also information about the different software tools available, evaluations of the two software systems piloted and an educational feature list for those evaluating or developing software.  Further work will be uploaded to the website over the coming months and two papers will be submitted to academic journals on this topic. The website will be a lasting resource beyond this project to assist those wishing to implement peer review.  

3.3 What did you learn?

The PEER project established both from a logical analysis, from a review of the literature and from two pilot studies that reviewing the work of peers is a fundamental skill that is under-developed in higher education. It also demonstrated the untapped potential for learning through peer review. www.reap.ac.uk/PEER.aspx.

The evidence from the two pilots, the survey and the interview data show that students describe learning different things when they engage in peer review compared to when they receive reviews (see http://www.reap.ac.uk/PEER/Pilots.aspx). In reviewing, students talk about making evaluative judgements, about thinking critically, about taking the role of the assessor and about comparing what they have produced with what they are reviewing. They also talk about the way that they produce feedback as part of a review and about how this feedback is then translated to inform their own work. This is an active process. When students talk about the reviews they receive their language and descriptions are quite different. They talk about others pointing out gaps in their work or providing motivational comments and/or suggesting another approach. However, a large number of students always claim that the reviews they receive are not helpful. This does not happen when reviewing where students claim that there are benefits even if the work being reviewed is weak. A fuller report on this finding is being made available on the website and a research paper will be sent to an academic journal within the next two months.

The PEER project has also established that there are many ways that the implementation of peer review can be undermined (http://www.reap.ac.uk/PEER/Pilots.aspx and www.reap.ac.uk/PEER/Designs.aspx). Prior research in this area has focused on peer assessment rather than peer review. However, this study and the survey data show categorically that when students are asked to mark or even rate each others’ work that many become dissatisfied and concerned. This is not an argument that peer assessment is a mistaken approach. Some people manage to implement this successfully. However, the implementation of peer assessment is more likely to go wrong and for learning benefits to be eroded, than the implementation of peer review. Generally, students do not believe that they or their peers have the skill to carry out peer marking (over 50% maintained this in our survey in both implementations). Some even report that it is meaningless to ask students to do this. Also, when students rate or mark each other’s work and then that mark/rating does not concur with the teacher’s mark for the same work, students report less satisfaction with peer review. Another key lesson in peer review is that it is the production of an explanation/evaluation of others’ work that actually creates the cognitive gains not the production of a rating or a mark. Moreover, a feedback explanation from a peer does not need to be framed as ‘critique’. This is another misconception that often leads to problems, as some students think it is about finding weaknesses in or ‘rubbishing’ each other’s work. Instead, in reviewing, students might be asked to identify an alternative idea, a suggestion for improvement or merely summarise the other’s argument. Detailed advice on learning design is being uploaded to the website including a set of FAQs with answers over the coming months (www.reap.ac.uk/PEER/Designs.aspx)
Another finding of PEER is that software is necessary to support peer review. The surveys showed that students generally value anonymity which would be difficult to achieve without software support.  Also, it would be unreasonable to expect academic staff to administer peer review manually due to the extra workload this would necessitate. Despite these benefits, there is still considerable room for improvement in current peer software systems. In particular, most systems do not support some grouping functions required where students are assigned to different groups with a tutor and where that grouping must also underpin and inform the reviewing allocations. The support for printing out assignments and reviews in different formats is quite undeveloped and no peer review software currently affords easy integration with widely used learning management systems (e.g. Moodle, Blackboard)

Finally, this PEER project has opened up new territory. This is an emerging field that requires much more research and development work (see later sections).
3.4 Immediate Impact

The PEER project has demonstrated the value of peer review for learning. It also established the design parameters for effective peer review. The departments that implemented peer review at the University of Strathclyde intend to refine their approach based on the evaluation data and to continue with larger-scale implementations next year. In both the Sociology and Design Engineering examples of peer review there was evidence of improved academic performance by students compared to previous years in the coursework tasks. In Sociology the peer task was introduced to help students produce better poster illustrations of sociological ideas and in Design Engineering the goal was to enhance the quality of the Product Design Specifications that students produced. (see http://www.reap.ac.uk/PEER/Pilots.aspx ) 

The academic leader of the Design Engineering implementation is also the Engineering Faculty Teaching and Learning Co-ordinator at the University of Strathclyde and she will be promoting peer review designs within that faculty. The new Vice-Dean Academic for the Strathclyde Business School has shown an interest in this innovation and is arranging a faculty meeting to discuss how peer review might be applied throughout the undergraduate programme. In addition, the Learning Technology Enhancement Team now have the experience to support peer review and the Leader of LTE (Catherine Milligan) will be promoting the educational benefits of peer review through a number of faculty and university committees that have a remit for teaching and learning and through their work with academic departments.
It is quite early to evaluate the wider impact of the PEER review project on the higher and further education community given that the findings are only just available. However, the University of Glasgow participated in the PEER project by providing four case examples of peer review. One development from this is that the University of Glasgow is now considering how peer review might serve as a platform for the development of critical thinking and enquiry-led learning in undergraduate and postgraduate courses. The Deputy Principal, Learning and Teaching and the Deans, Learning and Teaching across the four Colleges have shown significant interest. 
Another impact of this project has been the widespread dissemination of the idea of peer review throughout the HE and FE sector through the REAP website with its new section on PEER review and through the many presentations that have been made on this topic in the UK and internationally by the PEER project Co-Director (see http://www.reap.ac.uk/Events.aspx).  In October 2011 he will also be presenting this work at Universities in Perth, Brisbane, Sydney and Melbourne in Australia. In addition, a number of papers are being prepared for academic journals on this topic. These are being written by the academic leaders in departments in conjunction with the Learning Technology Enhancement Advisers and the Co-Director. This is not only a dissemination activity but a form of educational development for the academic leaders. 

3.5 Future Impact
This PEER project will have a large future impact on learning design in HE and FE, mainly because it has highlighted the untapped potential of peer review.  The author of this report will be extremely surprised if this area does not become the focus for intense development activity over the coming years in FE and HE and a growing focus for research publications. The impact will be tracked to some extent by its representation on the REAP website which will be maintained as a source of advice for assessment and feedback in higher education for many years to come.

4 Conclusions
The general conclusion is that developing students’ capacity for the making of evaluative judgements about their own and others’ work is weakly developed in higher education, even though these skills are highly valued in all aspects of life beyond university. In all professions people are required to appraise the work of others and give feedback on it. Peer review is the platform for this development

In relation to the wider HE and FE community, the conclusion from PEER is that any attempt to enhance feedback to students by delivering more and better quality information will have limited impact. Delivery is still the main approach in higher education and is the platform for addressing the National Student Survey which shows low student satisfaction with teacher feedback.  The PEER project shows that engaging students in feedback production not just its receipt can add significantly to student learning. This finding challenges current approaches to addressing the NSS: it shows that interrogating others’ work and producing feedback results in students generating feedback on and improving their own work as it is being produced.    
In relation to the work of JISC, the PEER project has shown that there are software tools to support peer review in higher and further education but that there is still considerable scope for enhancement of such software and to provide better integration with popular learning management systems (e.g. Moodle, Blackboard).  
5 Recommendations
· General: Disseminate the findings of the PEER project more widely. 
· Wider community: Test peer review more extensively across a range of disciplines and contexts, including its embedding within curricula and its application within other software environments (e.g. wiki’s, objective tests, simulations). Make peer review a platform for the development of critical thinking across a whole programme of study rather than as an occasional task in a module or course.
· JISC: Support further work on peer review supported by technology. In particular, there is a need to redesign higher or further education around a scenario where a curriculum is a set of questions that students must find answers to within minimal guidance from teachers (see Sugata Mitra talk at ALT-C 2010 available at www.youtube.com/watch?v=Ps8MwyJH8Zo).  Students would engage in investigative work and produce findings for regular peer review.
6 Implications for the future

How others can build on this work:
· Professionals, users and the community: There should be greater focus on developing the students’ capacity to make evaluative judgements against standards in FE and HE through peer review processes. The UK National Student Survey should be reformulated to benchmark and evaluate the extent to which students have opportunities to produce feedback rather than to evaluate only the extent to which they receive feedback. The ability to evaluate is a fundamental skill that underpins the development of all graduate attributes.
· Development work:  Support the implementation and evaluation of examples in other disciplines and through larger-scale programme level changes including the embedding of the capacity to make evaluative judgements as a key learning outcome in courses and programmes.
· Sustainability: This work on PEER is continuing at the Universities of Strathclyde through the work of the Co-Directors and the PEER project team. There are also developments at the University of Glasgow based on this work. The REAP web site is a long-term and developing resource in this area as in other areas of ‘self-regulated’ learning and its implementation.
· Long term contact – d.j.nicol@strath.ac.uk The outputs of PEER will continue to be managed on REAP website at http://www.reap.ac.uk/PEER.aspx. DN is currently considering whether to set up an interactive space for interested users on that site.
7 References
All references can be found in the resources section of the REAP website at http://www.reap.ac.uk/Resources.aspx and at http://www.reap.ac.uk/PEER/Resources.aspx 
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