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Executive Summary

A group of 26 authoritative people, covering a wide range of academic disciplines and of roles within the scholarly communication system, were interviewed to obtain their views on quality control of (i) research communications, (ii) data compilations, (iii) digital learning and teaching materials in higher education, and (iv) scholarly communications in Web 2.0 media.  Transcripts of the interviews were analysed qualitatively.  It emerged that little change was expected in peer review procedures in the next five years, and that ‘double-blind’ peer review is widespread in the social sciences but almost unknown in the sciences.  Neither electronic-only publication nor Open Access is expected to impact substantially on quality control of research communications.  Learning and teaching materials, however, show a very different picture, with a ‘caveat emptor’ approach being urged upon lecturers and students alike when they contemplate materials found on the Internet, since quality-controlled information resources provided through libraries are far less likely to be used than those found using general Internet search engines.  Quality of data compilations varies greatly with discipline: resources susceptible to algorithmic check, such as those in genomics, astronomy and crystallography, are regarded as reliable, and older scientific databanks maintained by international scientific unions are also sound. Those in the social sciences – including Government statistics – may be of doubtful quality but have to be used for want of anything better.  In the humanities, image databanks need good metadata to be usable. Although it is acknowledged that Web 2.0 social-networking facilities loom large in the lives of the younger generation, there is doubt whether they will be used to supplant formal scholarly communication in the near future; more likely, they will be heavily used by younger scholars for informal communication within their discipline, perhaps replacing conference attendance as financial resources become tighter.  Blogs are seen to have a possible usefulness in the scholarly world, but there is doubt about ‘the wisdom of crowds’, with a relatively more positive view of wikis coming from the humanities and social sciences, and a much more negative view of them from the hard sciences. Recognition for individuals and assignment of priority are seen to be difficult issues for collectively authored material such as a wiki.  
Introduction and Literature Review

Ever since the publication of scholarly articles began in the 1660s, it has been recognised that this type of communication required quality control that went beyond simple considerations of marketability and grammatical correctness.  It is acknowledged by a number of authorities (for example Ziman, 1968) that scholarly publishing has four functions: current awareness, providing news of recent research work to the scholarly community; archiving, conserving the publications permanently so that future scholars may also access them; priority, ensuring that the true originators of ideas or research results obtain due credit for their achievement; and quality control, ensuring that the work reported is checked for its originality, correctness and validity.  All of these functions need to be performed for the scholarly research enterprise to flourish. 
For several centuries, the Editors of scholarly journals, who were themselves active scholars and researchers within their own fields, provided quality control on their own.  Henry Oldenburg, the Secretary of The Royal Society of London at the time of the launch of Philosophical Transactions of the Royal Society, felt able to do this unaided because the Fellows of the Society were known to be men of integrity and wisdom who would not attempt to foist faulty or erroneous material on their colleagues.  As science grew and the number of active researchers grew with it, research and publications became more specialised, but Editors could still maintain quality.  Their names were the guarantee of quality, and journals like Liebigs Annalen and Hoppe-Seylers Zeitschrift perpetuated their founder-editors’ names.  Editors took informal advice from other scholars known to them personally, if presented with manuscripts outside their own immediate field of expertise.  After the Second World War, however, the growth in the numbers of both scientists and scientific journals necessitated something more formal, and the practice of appointing an Editorial Board, made up of members with varied subject specialisations, was widely adopted.  If even this group was not able to assess a paper adequately, referees outside the Board were called on for advice.  This method has now become widespread and codified across scholarship, not just in science, and it is usual to demand ‘peer-reviewed publications’ as a measure of the quality of a scholar’s work.  It is conventional to use two referees (in addition to the Editor), one or both of whom may be members of the Editorial Board if they have appropriate subject knowledge.  If the two referees agree, their decision prevails; if they do not, a third referee is consulted.  The Editor, however, makes the final decision in the light of all the referees’ reports (Meadows, 1974, 1998).  Some journals require a larger number of referee’s reports.
However, referees do not just make a binary decision, publish or reject. Most commonly they recommend acceptance after amendments or improvements have been made.  Thus their role is not the merely negative one of keeping poor work out, it has the more constructive aspect of improving what is published – which is one of the key roles of editors throughout publishing, not just in scholarly publishing.  Furthermore, within most subjects there is a hierarchy of journals, from the one regarded as the best in the field, down through lesser ones, but all of them refereed.  The same referee, knowledgeable about the field, might recommend rejection of a paper if reviewing for a top journal, but acceptance if reviewing for a lesser one.  Again, then, the quality-control system provided by peer reviewing does not just provide a binary ‘accept/ reject’ decision; rather, it provides a subtly graded indication of quality across a range of journals. 

Peer review of a broadly similar nature is also applied to the quality control of potential conference contributions.  Indeed, in some disciplines, especially in computer science and some fields of engineering, conferences represent a major type of scholarly communication, as important as journal articles.  Conference organisers seek the assistance of referees in judging which papers will be granted an oral presentation at the conference’s plenary sessions, which will only be included in parallel sessions, which will appear in a poster session, and which will not be included at all: again, a graduated scale of quality applies.  Most importantly, peer review is also used by research grant-giving bodies in making the critical decisions on which potential research projects will be funded – and will thus be undertaken – and which will not (European Heads of Research Councils, 2006).  Sometimes the recommendation will be to revise and resubmit the grant application – another example of referees taking responsibility for improving a communication, rather than simply accepting or rejecting it.  Peer review in the grant-giving process is a particularly sensitive area, since it is likely that the referees are in a broad sense competitors of the applicant for funding from the same body.  This could lead to abuses in either direction – on the one hand, an ‘I scratch your back and you scratch mine’ approach, or on the other hand attempts to sabotage the research programme of competitors by unfairly turning down their proposals.  It can also lead to a bias against less well-known or well-connected applicants.  For this reason, grant-giving bodies usually use a larger number of referees per document than do journals – up to six may be consulted – and some allow applicants to suggest names of referees they would regard as suitable. 
From time to time questions have been raised about the efficacy of the peer-reviewing system (for example, Donovan, 1998).  In particular, with the appearance of electronic publication of scholarly journals on a large scale in the mid- to late-1990s, new possibilities emerged, were widely debated, and to some extent were adopted.  Traditionally, referees knew the identity of authors but authors did not know the identity of referees.  This seemed unbalanced, and both double-blind refereeing and open refereeing have been discussed. The former, in which the authors’ identities are hidden from the referees, has been adopted by some publishers, including Emerald.  The latter, where the author knows who the referees were, is less common.  Another possibility that emerged was making preprints available on a widespread basis, with the author perhaps obtaining comments from readers and only then submitting the paper for publication; this has become routine in physics, using the arXiv preprint server (arXiv.org, 2009), but has not been adopted widely in other disciplines.  A further opportunity in the electronic medium is post-publication peer commentary.  Here comments are appended to the paper after publication, and may in principle be used to produce an improved version at a later date.  If post-publication commentary is applied to papers that have not been peer-reviewed initially, then the paper may not be fixed as the canonical version until some time after publication, to allow the author to take account of comments and improve the paper.  In practice, this is not dissimilar to the arKiv model, except for the important question of when the formal ‘publication date’ is.  Alternatively, papers may be peer-reviewed conventionally and then published, after which peer commentary after is encouraged.  This method is practised by a number of journals today.  Atmospheric Chemistry and Physics (2009) falls in between these last two models; a quick, light peer review is given first, commentary proceeds for a while, the paper is revised, and full peer review is applied before final publication.
Over the past thirty years many surveys of scholarly opinion have been made which have asked respondents for their views on the peer-review system – with this as the sole focus of the survey, or as part of a wider consultation about scholarly communication (Royal Society, 1981, 1993; McKnight and Price, 1999; Association of Learned and Professional Society Publishers, 1999, 2001, 2002; Ware and Monkman, 2008).  As a broad generalisation, opinion is very conservative on this point.  Respondents usually feel rather fervently that peer review should be retained, and although some of them predict that there will be some change in peer review in the future, few of them positively welcome change.  There is sometimes a recognition that peer review is open to abuses of various kinds – for example, a referee stealing ideas from an unpublished manuscript being reviewed, or deliberately delaying its publication – but these offences are felt to be rare, and in general the system as it stands if felt to be the least worst option available for ensuring integrity in research work and maintaining the dependable quality of the canonical record of scholarship (Godlee and Jefferson,. 1999).  Hence, apart from the adoption of double-blind refereeing by some journals, innovation in this area has been discussed but largely not practised.
A number of UK organisations have conducted studies of various aspects of peer review recently.  Research Councils UK (2006) looked at the costs, efficiency and effectiveness of peer review of research grant proposals, in an internal study of relevant reports supplemented by a number of interviews.  The Publishing Research Consortium, a publishers’ co-operative body, commissioned Ware and Monkman (2008) to carry out a further large international questionnaire survey of scholars, which concluded – not unexpectedly – that ‘Researchers want to improve, not change, peer review’.  The British Academy (2007) carried out a survey by a rather similar methodology to the present one – interviews with prominent scholars in the humanities and social sciences – which identified many of the current difficulties with peer review that were also found in our own work described below.  The Academy concluded that, in its subject fields, a diversity of peer-review practice exists and is to be encouraged. 
A topic that has seen much debate and dispute over the last decade has been Open Access (OA) – the principle that scholarly research reports, predominantly reporting work undertaken at the public expense, should be available free of charge to the general public.   In the print era this was impractical owing to the costs of paper, printing, binding and distribution, but electronic publications can be distributed at a minimal marginal cost per additional copy.  Thus OA is feasible with electronic publications, but the question of covering ‘first-copy costs’ is unresolved.   This issue underlies debate on the ‘true cost of the essentials’, since OA proponents wish to see costs minimised (Rowland, 1999).  Two main roads to OA have been identified – the ‘Gold road’, in which journals obtain funding from sources other than purchasers of the journals and thus publish their journals free of charge to the reader, and the ‘Green road’, in which papers are published in conventional subscription-based peer-reviewed journals, but electronic copies of the final version of the text are placed in repositories that are accessible free of charge (Harnad et al., 2004).  Opponents of OA tend to imply that peer review would be weakened or non-existent in an OA universe, but most OA proponents in fact advocate the retention of fairly traditional peer review.  A radical minority have, however, sometimes suggested that the very low cost of computer storage allows all submitted papers to be published – this argument is usually associated with support for post-publication open peer commentary – and this minority view has been publicised by OA opponents as suggesting that OA (Gold road) journals are not quality controlled.   
There is also an unanswered question about the future nature of scholarly publications themselves.  Thus far, there has usually been reference to ‘e-journals’ and ‘e-books’, and indeed the electronic publications generally made available have mostly been e-versions of previously existing, and still existing, printed journals and books.  Even newly founded electronic journals without a print equivalent tend to perpetuate the usual journal article structure, though this may be supplemented by multimedia content not available in print.  In essence the concepts of a ‘scholarly journal article’, an ‘academic monograph’ and a ‘textbook’ have proved very resilient so far, despite the fact that modern students much prefer to access electronic rather than printed versions.  Arguably, though, this puts the electronic scholarly literature in the position that cars were in at the end of the nineteenth century – ‘horseless carriages’, looking just like their horse-drawn predecessors but without the horse.  E-journal and e-books look just like print journals or books, but without the paper.   But just as the cars of today do not look remotely like horse-drawn carriages, we may expect the scholarly communication media of the future not to look like printed journals or books.   The direction in which this venerable type of publication will evolve is not easy to predict.
Changes in the communications environment and in the situation of higher education in many countries make it likely that changes will occur soon, though, and this makes it desirable to conduct a further survey at this time.   The most recent surveys of scholarly opinion on peer review took into account the electronic availability of publications on the Internet, but none seem to have taken place since the arrival of Web 2.0 and the rapid adoption of social networking.  Earlier, there had been discussions of ‘computer-supported collaborative work’ (CSCW), for example by McMurdo et al. (1990), and the term ‘collaboratory’ was coined by Rzepa (Casher and Rzepa, 1995) to describe research conducted by groups of scholars who might rarely if ever meet face-to-face but use the Internet for their co-operation.  Also, e-mail discussion groups and bulletin boards, fairly early Internet functions in wide use since the early 1990s, have become potent media for informal discussions between specialists about current research.  But now that blogging and systems like Second Life, Facebook, YouTube and many others have been adopted by millions of people, inevitably there has been discussion of their possible use by professional as well as social groups.  In particular, some of these have come to be used by academic research groups, but the formal publication system still stands alongside these informal means of communication.  Will they coalesce?  Wikis, and especially Wikipedia (2009), have had a large impact on information-providing and -seeking behaviour.  The word ‘prosumer’ has been coined to describe people who both provide and use information in a wiki environment (Tapscott and Williams, 2007).  It may be noted that this concept closely resembles the classic collaborative–competitive nature of the scholarly research endeavour, and in that sense research scholars were the first prosumers!   Wikipedia therefore offers an interesting challenge to scholarly communication: not only is it important that the quality of the information within it is dependable, but means also need to be found to allocate credit and priority to the originators of innovative ideas and research results within Wikipedia articles.   Perhaps it is in this more collaborative environment that the future of scholarly communication may be found, rather than with those horseless carriages, e-journals and e-books.  This survey investigated this possibility.
The growth of higher education, too, has led to requirements from governments that universities and the individual academics within them should actively demonstrate the quality of their research work.  In many subjects, the Thomson Reuters (2009) Journal Impact Factor (IF) is used for this purpose; it is assumed that if a scholar has many publications in high-ranking journals in the field, then this guarantees the quality of the work, and as a consequence university administrations sometimes try to insist that all their academics attempt to publish in these top journals.  However, a strong resistance to this simplistic approach has arisen lately in various disciplines, especially in the humanities, where an attempt at classifying journals into grades A, B and C has just been abandoned (Corbyn, 2009). The practice of judging the quality of work by means of the IF has been widely criticised, and it has often been pointed out that many papers in high-IF journals are uncited, where some papers in generally low-IF journals may be individually highly cited.  Since individual researchers and scholars need to build their careers, and the institutions within which they work need to protect and enhance their reputations, a reliable measure of research quality is needed.  Many countries now use the body of published research as a means to measure the quality of institutions and individuals, and thus to determine their future research funding.  In the UK until now, peer review was used as the main methodology of the Research Assessment Exercise (2008) (RAE); although the submitted work had already been peer-reviewed before its publication, the RAE panels of subject experts effectively peer-reviewed it again.  To an extent which varied between disciplines, they also leant on the IFs of the journals in which the submitted papers appeared.  IFs are based on the average rate of citation of papers published in the journal, but citation rates can also be used at the level of the individual paper or of the individual author as a measure of quality.  This, of course, is a retrospective measure since the work cannot be cited until it has been published, but in the longer term is a reasonable parameter to measure quality.  It is planned that the next RAE (renamed as the Research Excellence Framework, REF) will depend to a greater extent on metrics, including citation rates, and less on human-based, and thus labour-intensive, peer review (Higher Education Funding Council for England, 2009).   This has proved controversial, and many scholars have fought against the change.  In the humanities a less metric-based approach is likely to prevail. 

Peer review has been itself the subject of many scholarly publications, notably an entire book on the subject by Weller (2001).  Other review studies of peer review have been published (e.g. Rowland, 2002) and it is not our intention to attempt another full review here. Much of the reported investigation has been undertaken by medical editors (e.g. Godlee and Jefferson, 1999).  This reflects the particular importance of quality control within the biomedical area, where critical decisions by clinicians on appropriate therapy for individual patients may be based on recently published research papers.  Another area that has been reported on extensively is the development of automated systems for the administration of peer review by journal editors, conference organisers and research grant-giving bodies, often as part of an overall document processing system for electronic prepress (e.g. Ware, 2005).  Adoption of such systems has undoubtedly made the peer-review process quicker and more efficient, but it has not altered the fundamental nature of the quality-control process.  This remains in the hands of the author’s peers – themselves being authors on other occasions – who are generally not remunerated or even acknowledged for the work.
In recent years, it has sometimes been reported that there may be growing reluctance on the part of many academics to undertake refereeing work.  Several reasons have been suggested for this. One is that the number of papers submitted to peer-reviewed journals, conferences and grant-giving bodies continues to increase.  This in turn is due both to the growth in the number of people engaged in research work, and to the growing insistence by universities and governments that academics must show evidence of peer-reviewed publications.  At the same time, pressure of work on academics has increased, not only in respect of the need to write more papers, but also because of increased student numbers as the proportion of young people engaged in higher education increases.   The willingness of scholars to undertake work that is neither paid nor publicly recognised is said to be falling.  At the same time, a minority of the academic community feels that electronic-only scholarly publication – seen to be a likely development in the near future – will remove the need to ration publication space by peer review, since, unlike print products, electronic publications have a virtually zero ‘run-on cost’.  Although it is true that computer storage for voluminous data has continually fallen in price over many years, the readers’ time remain a scarce resource, and most academics feel that peer review performs a valuable filtering function, saving them time, as readers, by providing an indication of the gradations of quality among publications.  It does seem likely, though, that in the electronic era scholarly articles will include more of the voluminous original data obtained by the author but not published in the print version of papers.
Another route to the provision of full research data lies in the provision of databanks and data collections of various kinds.  In some subject fields, these have existed for some time. For example, the UK Data Archive (2009) run by the Economic and Social Research Council conserves social-science data collections that have been created in research projects in the UK; and the enormous quantities of DNA sequence data collected by the Human Genome Project (HGP) and by projects to sequence the DNA of other species have been collected in large-scale international databanks (National Centre for Biotechnology Information, 2006).  It may be that other projects in the future may follow the method that the HGP did, placing data directly into databanks rather than passing it through scholarly publications en route to databanks.  In either case, there is clearly a need for data to be quality controlled before it is permitted to enter an authoritative databank.  This is a rather different challenge from refereeing papers, a much newer one, and potentially a much larger one.  Projects of the future – such as the Large Hadron Collider, recently brought into use – will generate data in enormous quantities, which numerous groups around the world will wish to use in their research.  Ensuring the quality of these collections will be essential for maintaining the integrity of the research enterprise for the future.  
HEFCE has mounted a feasibility study for the proposed UK Research Data Service (2008) and this is currently being carried out by Serco; the interim report of this feasibility study helpfully lists many of the current data initiatives.  However, none of our respondents mentioned this important proposed service to us. In the USA, the National Research Council (2009) has a Board on Research Data and Information whose mission is to improve the management and use of digital data.  None of our respondents mentioned this organisation either. Its website says:

The mission of the Board on Research Data and Information (BRDI) is to improve the management, policy, and use of digital data and information for science and the broader society. The BRDI maintains surveillance of the field and proposes initiatives that might be undertaken at the National Research Council (NRC).  Acting through the NRC, the Board engages in planning, program development, and administrative oversight of projects launched under its auspices. 
Materials used primarily for teaching in higher education also require quality control, but here it is of a dual nature.  First, the subject information contained within the material must be valid.   It is relatively unlikely to be primary research information, but it should be derived directly or indirectly from quality-controlled research data, and any interpretation made for the benefit of learners should be undertaken by a subject expert. Secondly, it must also be pedagogically sound – that is, it must be effective as a teaching resource.  This will require quality control of a different kind, by experts in teaching, very possibly different people from those who guarantee the subject content.  In the electronic environment, many initiatives have taken place to encourage co-operative use of teaching materials between different institutions of higher education, and increasingly teaching staff will depend to a greater or lesser extent on material ‘not invented here’.  This will necessitate a quality control procedure for scholarly teaching materials.  In the past, textbooks provided the main input of such material, and quality control was provided both by the known eminence of the textbook authors, and by refereeing procedures applied by the publishers.  Now that a much greater diversity of material is used, much of it found on the Internet by the teachers, and some of it found there by the students themselves, issues of quality control, and of how to help students identify high-quality authoritative materials, become more complex.  There has been controversy on some e-mail discussion lists of late about whether Wikipedia can be regarded by students as a reliable and citable resource, and as greater variety of collective intellectual efforts of this kind appear in the Web 2.0 universe, some resolution of this debate will be needed.  A study by Conole at al (2006) undertaken for JISC showed that students make sophisticated use of IT (including Web 2.0) and mobile technologies in their studies as well as in their personal lives, though they depend far more on Internet resources than on institutional VLE and library resources for materials they use in their studies.  This clearly raises issues regarding the quality of resources used by students – which may not be the resources that their lecturers expected or intended them to use. 
While this study was in progress, a major report entitled Current Models of Digital Scholarly Communication (Maron and Smith, 2008) was published by the Association of Research Libraries (ARL) in the USA, reporting a project undertaken by the Ithaka consultancy firm for ARL.  This report covered much of the same ground as the present study, though without its exclusive emphasis on quality control.  It concluded that peer review was still almost universally respected, but that Web 2.0 tools were increasingly blurring the boundaries between traditional categories of scholarly publication.

Methodology

The study reported here investigates the issues concerned with quality control in the four areas mentioned above: (1) Scholarly publications in the traditional sense, now that a large and increasing proportion of them are available electronically; (2) Electronic data collections based on scholarly research work; (3) Electronic materials designed for use in learning & teaching at the higher-education level; (4) Web 2.0 services such as social networking sites, blogs and wikis, as applied to scholarly communication.  It does so by means of a Delphi approach.  The principal investigator, Professor Charles Oppenheim (CO), and the project consultant, Dr Fytton Rowland (FR), together compiled a list of individuals with the following characteristics. (1) They are senior in their respective fields and have views on scholarly communication that may be expected to be well-informed and considered; (2) They represent a wide range of disciplines covering the sciences, engineering, technology, medicine, the arts, humanities and social sciences; (3) Collectively, their experience of and interests in the scholarly communication process cover a wide range of involvements, including author, reader, referee, editor, publisher (either for-profit or not-for-profit), Web 2.0 expert, research funding-body administrator, university senior manager, data archive manager, and learning & teaching manager or advisor.  An initial group of 25 people was selected, together with a reserve list to ensure that 25 interviews occurred even if some of the primary list did not respond.  In the event, 26 interviews took place, and the distribution of the respondents between the different categories of experience and academic discipline was reasonably satisfactory – see the Results section, below.  Such a small number cannot, of course, cover all of the possible permutations of the above-mentioned variables, but it is a sufficient number to ensure that most of the key issues of importance to the scholarly community will be raised at least once.  This was a purposive sample of carefully chosen authoritative people, and thus it was unsuitable for any kind of statistical analysis.  
A structured interview protocol was developed based on those used in previous surveys on peer review, but updated to allow for Web 2.0 developments and widened in scope to include issues referring to teaching material and databanks.  This is shown in Appendix 1.
The interviews lasted between 30 and 75 minutes, according to the time that respondents had available and the degree of active discussion that developed in each case.  Although the plan for the study had envisaged telephone interviews being used in some cases, in the event it was possible to conduct all of them face-to-face.   All of the interviewees were based in the UK, with the exception of one person who was interviewed during FR’s attendance at a conference in the USA.  The respondents were given a pledge of confidentiality, and the list of their names and qualifications appended to this report is for JISC’s reference only, not for publication. 

The interview were recorded by using a digital audio recorder and the recordings sent to a transcription agency, Take a Letter Ltd, who in most cases returned complete transcriptions within two days.  The transcriptions were then subjected to qualitative analysis.  This did not involve the use of any of the proprietary software packages but was done manually by FR based on inspection of the transcripts and of notes that he also made during the interviews.
Results

Interviewees

Twenty-six interviews were eventually held; a description of the experience and qualifications of the interviewees follows.

Two were current Vice-Chancellors, one a Deputy Vice-Chancellor, one a former Vice-Chancellor, one more held a senior policy-making position in a university, and four were past or present members the staff of research funding bodies.  Of these, three had presented papers at a conference held in Prague in 2006 on Peer Review – Its Present and Future State by the European Heads of Research Councils (EuroHORCS). Two were past or present civil servants involved with governmental scientific research or information activities, another was the head of a major national information centre, one of the two civil servants was the deputy head of another such unit, and another respondent was a professional librarian.  Including the four VC/DVCs, fifteen of the respondents were academics; of these fifteen, seven were selected primarily for their heavy involvement in editorship of scholarly journals, three primarily for their involvement with data compilation activities, and two primarily because of their memberships of 2008 RAE subpanels.  Four of the respondents were chosen primarily for their expertise in higher education learning and teaching (L&T) issues, rather than for their research expertise.  At least four of the academics had major involvements with their appropriate learned societies, as past or present honorary officers.  By academic discipline, four were from the arts and humanities, four were from social sciences plus two from management, one was from medicine, four were chemists, two were earth scientists, two were engineers, and two were from other scientific disciplines, leaving five whose expertise was not primarily academic, though the whole group contained only one non-graduate.  Five of the group of 26 were women.  
The precise individuals interviewed were determined by the acceptances of the invitations to take part, so that there was some distortion from the ideal list.  For example, chemists were over-represented, perhaps because both CO and FR were chemists by original training and had better contacts in that discipline than in some others.  The under-representation of medicine, on the other hand, was deliberate.  A great deal of the research on peer review has been undertaken by medical scientists, especially by past and present staffs of the British Medical Journal and the Journal of the American Medical Association, so it was thought better on this occasion to look mostly at other disciplines.  
Responses
Respondents primarily concerned with the scholarly publication process

Question 1 (refereeing).
There was near-unanimity across all respondents and all disciplines that the traditional per review system for the refereeing of scholarly articles remains essential to maintain academic quality.  Those in academic positions mostly referred to the Research Assessment Exercise (RAE) (2008) and its proposed successor the Research Excellence Framework (REF) (Higher Education Funding Council for England, 2009), which they believed would continue to make peer-review an essential for UK academics publishing scholarly articles.  One respondent from the humanities mentioned that, in those disciplines where monograph publishing remained a significant part of scholarly communication, there was some doubt about the effectiveness of quality control; the decision by a publisher to publish or not to publish a monograph has a financial component that is not present in the decision whether or not to publish a scholarly article in a journal.  Another humanities respondent had concerns about the proposed European Research Index in the Humanities (ERIH) (European Science foundation, 2009); he said that some humanities scholars felt that the attempt to produce Europe-wide lists of journals banded into three quality classes (A, B and C) was inappropriate given the diverse cultures in Europe, which effect the humanities more than other disciplines. These scholars, he said, would be happier with peer review so long as the peers were British.   Interestingly, since our interview with this scholar, it has been reported that the proposal for three quality classes of journals has been abandoned (Corbyn, 2009).
The same humanities respondent had another concern about traditional peer review: he felt that it tended to encourage orthodoxy of thought and suppress originality. Respondents from other disciplines who had had an involvement with the research grant-making process also made this point.  In their case, the issue was how to encourage unconventional thinking among grant applicants; a social-science respondent said that if the referees of grant proposals tend to favour the conventional over the ‘risky’ proposal, and only a minority of applications are successful, then one negative referee’s report (out of perhaps six) can cause a proposal to fail in such a competitive environment.  Research Councils and other grant-giving agencies had tried to devise alternative procedures to encourage proposals involving less conventional thinking, but the same preference for the ‘safe’ paper could effect publications as well.  While some funding bodies have taken steps to address it, it is also an important issue for editors to bear in mind.  A senior university manager made a similar point; referees for journals, too, needed to be able to tolerate a variety of views, especially but not exclusively in the social sciences, so that a diversity of ideas could flourish and lead to important new insights and progress. 
When asked about the overall effectiveness of peer review in their discipline, most respondents felt it worked satisfactorily in general to identify good and poor work.  One respondent in the humanities felt, though, that quality control was rather hit-and-miss in monograph publishing, with financial prospects being more important in the accept/reject decision than the academic quality of the work. 

Many respondents who are or have been editors of journals commented on the increasing difficulty they encountered in getting people to agree to referee papers, and felt that this was due to the increasing pressure upon academics to write research papers, an activity for which they receive career recognition, while thee is no such recognition for refereeing work.  .  This was often said to be the biggest problem in peer review, dwarfing the more newsworthy issue of referee misbehaviour, which is seen to be very rare indeed.  Work pressures on academics are increasing, and editors are encountering increasing numbers of refusals to referee.  One editor whose journal requires four referees per paper, because it is an interdisciplinary journal where several different areas of expertise may be required for reviewing a single paper, said that he often had to ask a dozen or more people and still sometimes failed to get four reports.  One solution would be to spread the load more widely; this would entail, perhaps, including training in refereeing in the training programme for PhD students and postdocs, and encouraging editors to make more use of more junior scholars as referees.

Several editors talked about ways of ‘rewarding’, or at any event recognising, referees.  There was general agreement that actual cash payment was not useful, but an interesting suggestion from one of the funding-body representatives was that if an academic had provided a lot of timely, useful referee’s reports in the course of a year, their department could be informed of this fact, and a small financial award made to the department, not to the individual.  In this way, conscientious referees could receive recognition through the tenure and promotion procedures of their own university. Another possibility is publication of the names of all those who refereed for a journal in the journal at the end of each year; this is done by many journals.  At the other end of the scale, the American Physical Society has instituted an Outstanding Referee award, which will be given to only about 0.33% of their referees each year.  One very senior academic, in the sciences, admitted that when he is sent a paper to referee, he often asks a more junior member of his research team to referee it; afterwards, they discuss the report together and it goes to the editor in the name of the senior person.  He thought this practice was widespread, but thought that most of his colleagues – unlike him – would not admit to doing it.  He positively recommended the practice, because it enabled him to train junior scholars in the art of refereeing, and increased the pool of potential referees for journals to use in the future.  Another very senior academic, in the humanities, also stressed the need for training of referees, not only in general, but for a particular journal.  
One respondent, a publisher, argued for a cascading system.  Under this model, a top-level journal which had rejected a paper would offer its referee’s reports to a second-rank journal to which the paper had been subsequently been submitted.  In this way, repeated refereeing of the same paper could be avoided, the overall efficiency of the peer-review increased, and strain on the available referees reduced.  Nature had tried to institute such an arrangement in the medical field. 
Traditional refereeing is single-blind: the referee knows who the author is, but the author does not know who the referee is.  This seems asymmetric and perhaps unfair, and both the symmetrical alternatives have been discussed.  Respondents were asked their view on these possibilities.  It emerged that there was a sharp division here between the sciences and the social sciences.  Double-blind refereeing is widely practised in the social sciences but almost never found in the sciences.  Many respondents were unaware of this, and were surprised to hear of the different situation in other disciplines.  Whether they had heard of, or encountered, double-blind refereeing or not, respondents noted a difficulty with it – a referee knowledgeable in the field is likely to be able to guess the name of the author from the content of the paper, even if the authors names are omitted and the references are disguised, simply from the style and substance of the research reported.  Nevertheless, those who had edited, written for or refereed for journals using the double-blind system thought that it was a  desirable innovation, in order to avoid referees being unduly lenient towards work from leaders in the field, or harsh towards workers from little-known research groups.  One respondent reported an anecdote suggesting that substandard work from prominent and senior figures was sometimes accepted because of the implied, or even explicit, threat that the author would send their better work elsewhere in future if their lesser work was rejected.  
Open refereeing, where the author knows who the referee was, is often discussed but rarely practised.  One respondent, a publisher, reported that Nature had experimented with this model some years ago but found it unworkable owing to many referees’ reluctance to allow their identity to be known.   Another respondent reported that when refereeing he sometimes revealed his identity to authors – after asking the editor’s permission to do so – in order to offer them help with improving their paper. Another respondent argued that if referee’s reports had to be signed, middle-ranking scholars might feel constrained in giving unfavourable comments on the work of a more senior figure, since such comments might jeopardise their future grant proposals, for example.  However, another respondent reported that their society journal was published through a commercial publisher, whose legal advisors had warned that, in the event of any dispute going to court, the anonymity of the referee could probably not be maintained anyway.  A civil servant agreed; in all probability, referee’s reports would have to be released following a Freedom of Information Act request. 
Some respondents confused open peer review with open peer commentary and therefore commented on the latter.  This model, often discussed in the early days of electronic publishing fifteen or more years ago, envisaged papers being published without refereeing, but with an opportunity for readers to comment on the paper.  After a time, the author might then choose to revise the paper taking readers’ criticisms into account.  This was advocated by some radical scholars who regarded traditional peer review as tantamount to censorship, and imposing a stifling orthodoxy on to research.  None of our respondents supported open peer commentary used in this way, but two models that did meet with some favour were open peer commentary after peer review and publication, which was seen to be a useful innovation of the electronic era, and the model as used in physics.  Here, a large proportion of workers post preprints on the arXiv server, and any comments received are taken into account by the author before the final version is submitted to journals for peer review of the normal kind followed by publication.  A model that is intermediate between these two is used by Atmospheric Chemistry and Physics, an open-access journal of the European Geosciences Union (Atmospheric Chemistry and Physics, 2009).  This was drawn to our attention by one of our respondents. Here is a quotation from its website describing its publishing model:
Atmospheric Chemistry and Physics (ACP) has an innovative two-stage publication process involving the scientific discussion forum Atmospheric Chemistry and Physics Discussions (ACPD), which has been designed to:
· foster scientific discussion; 

· maximise the effectiveness and transparency of scientific quality assurance; 

· enable rapid publication of new scientific results; 

· make scientific publications freely accessible. 

In the first stage, papers that pass a rapid access peer-review are immediately published on the Atmospheric Chemistry and Physics Discussions (ACPD) website. They are then subject to Interactive Public Discussion, during which the referees' comments (anonymous or attributed), additional short comments by other members of the scientific community (attributed) and the authors' replies are also published in ACPD. In the second stage, the peer-review process is completed and, if accepted, the final revised papers are published in ACP. To ensure publication precedence for authors, and to provide a lasting record of scientific discussion, ACPD and ACP are both ISSN-registered, permanently archived and fully citable.
Question 2 (functions of peer review)

A prominent scientist said: ‘To see whether the data look plausible and the conclusions drawn from the data are sustainable, whether the claims that are being made for novelty are justified, and whether all the appropriate prior art has been cited.’  He commented that American and Japanese authors, in particular, often fail to cite relevant work done outside their own country, and as a referee he often tells them of references that they should add to their reference list.  Another scientist added that the paper should represent a ‘substantial contribution’ and felt that the peer-review system had not found a way to deter ‘salami publishing’ – dividing up a piece of research into too many small papers. While we count an author’s number of publications, the danger of this will always be present; the last three Research Assessment Exercises had tried to avoid this by allowing no more than four papers per academic to be returned.  It is clear that the prime purpose of peer review is to determine whether a paper is good enough to appear in the particular journal in question, and many respondents went into considerable detail about the precise definition of ‘quality’ and the pecking order of journals within their discipline, but there did emerge a difference of view regarding the relative importance of making the accept/reject decision on the one hand, and offering the author advice on improving the paper on the other.  
One academic in the social sciences expressed the view that, in her discipline, the line of argument in a paper was the core element of the author’s contribution.  If the referee gave too much advice on improving the argument, therefore, this might be seen as over-riding the author’s own research with the referee’s.   By contrast, an academic in the humanities felt that it was the duty of the referee to offer suggestions for the improvement of the paper, even if they were proposing rejection, so that the author’s chance of getting it published could be increased.    In the experimental sciences, where observed data are central to the paper and the precise forms of words used in the subsequent reasoning are perhaps less important, many respondents felt that improving the English of a paper was a legitimate task of the referee, since so many UK-published journals in the sciences carry a large proportion of papers written by authors whose mother tongue is not English.  Another respondent argued that it is actually easier for a referee to see clearly what is wrong with a paper than to suggest what to do instead.  Even so, the social scientist who argued against an ‘improvement’ role admitted that referees usually try to be constructively critical, thus opening an avenue for the improvement of the paper by the authors themselves.  Overall, though, there was no clear division between the humanities and social sciences, on the one hand, and science and technology, on the other hand, about the importance of referees improving papers; the divide between those who thought improvement was important and those who saw it as subordinate did not neatly coincide with disciplinary boundaries. 
Two respondents described the situation in pure mathematics, where peer review is especially rigorous.  The referee will work through the author’s demonstration in detail and note any weaknesses in the argument, perhaps then suggesting a line of reasoning that might overcome the difficulty. The referee effectively does the author’s theoretical work again, and therefore refereeing a single paper in maths can take months.  
Question 3: Has electronic publishing altered quality control?
There is no doubt that throughout the scholarly communication world, there is an understanding of the subtlety of the peer-review system.  The concept of ‘top’ journals and those of lesser standing is well understood, and it is recognised that outside pressures, especially from their own university’s senior management, may lead authors to submit papers to inappropriately high-ranking journals.  Although the editor of the journal has the final responsibility to ensure that he journal’s status is not jeopardised by publishing lesser work than usual, referees often have an understanding of this issue as well, especially with training.  One senior scientist expressed the view that electronic publishing would lead to a sharper delineation between the ‘top’ journals and the rest.  Many second- or third-ranking journals would be, in effect, electronic repositories of routine research results; he named this ‘massification’ of journals.


There was a general consensus among most of our respondents, though, that the swing to electronic usage of scholarly journals – with most users now accessing the online versions of journals in preference to the print versions – had not yet affected the quality control of journals, nor was it expected to.  In the early 1990s, when many new electronic-only journals were being founded, often by editors who distributed them free of charge over the Internet, there had been widespread fears that these journals would lead to a collapse in quality of scholarly publishing.  Many authoritative senior academics at that time had expressed the view that publication in such journals should not count for tenure, promotion and so on.  However, now that most well-established journals are available in online form as well as print, it may happen in the near future that some will cease to produce their print edition except perhaps by ‘print on demand’.    Theoretically, freed from the constraints of page budgets imposed by printing costs, journals could accept more papers, and perhaps longer ones too.  Our respondents felt that this was not happening.  The real constraint on quantity of papers published is the desire of editors to maintain quality so that the journals would retain its place in the pecking order.  This was especially true of those editors interviewed who felt that their own journal was a top journal in their field: they were firmly determined to maintain quality by high rejection rates.  However, one prominent scientist felt that a consequence would be longer papers, with people no longer being so selective about which tables, which graphs, which illustrations to include: with no print costs, why not put them all in?  Another prominent scientist made the point that the early suspicions about the standards of electronic publications really arose because they were new journals without a track record.   But he did not see that electronic publication of itself changes the quality-control situation.  This was the widespread view.
A social scientist commented that even leading journals in their field had had more material they would have liked to publish, in print days, than they could afford to.  They can now publish more issues without lowering their acceptance standards.  Another prominent scientist and university senior manager felt that electronic-only publication might gradually ‘nibble away at the edges’ of quality, as editors, less constrained by print costs than they were before, became more inclined to give authors the benefit of the doubt.
Question 4. Has Open Access changed the quality control situation?
In the early days of Open Access (OA) journals in the early 1990s, much doubt was cast on their quality.  As with other brand new electronic journals, OA or not, as mentioned in the previous section, they suffered from being new and having no track record or reputation.   Furthermore, there was a suspicion among senior academics that, since an OA journal may charge authors for publishing their papers, it is in effect ‘vanity publishing’ and will publish any paper that comes with a cheque attached.  

Our respondents almost uniformly assumed that an OA journal must make charge to authors, or their institutions or research funders.  Our question did not make this statement definitionally: the interviewer defined an OA journal as one that does not charge readers or their libraries or institutions to obtain access to the journal.  In fact, a large proportion of the journals listed in the Directory of Open Access Journals (2009) (DOAJ) do not charge their authors; they cover their costs in some other way.  None of our respondents was unaware of this.  Their opinion of OA itself varied, the most common view being that it was a good idea in principle but probably not an economically viable model in practice.  One prominent scientist and senior university manager still expressed the view that editors would be tempted to accept substandard papers from well-funded departments because they would know that the bill would be paid.  Publishers among our respondents also pointed out that the staff of existing journals do quite a lot of copy-editing work that improves the papers published.  This is sometimes now subcontracted to India, where the checking and correction of references is done particularly conscientiously.   Traditionally the reference list has been the site of a large proportion of minor errors in papers.   It was alleged by one respondent that a leading OA publisher does not do any copy-editing at all; we do not know if this is true, but it is certainly the case that some strong advocates of OA have sometimes implied that it is not ‘an essential’ in the same way peer  review is.  A publisher respondent said that they had been receiving a rapidly increasing number of submissions from China.  These tended to need a lot of attention to the English.  
With these caveats, though, the majority view was that OA would not of itself necessarily harm quality control.  Most of the editors among our respondents thought of their own journals as quite high-ranking ones, and said that even if they became OA journals at some point, the main spur to retaining high quality standards would be the desire to retain their reputation.  Good reputation should ensure financial viability and it is better to pay attention to that than to put financial considerations first.  If they had doubts about the potential effect of OA, they felt that the doubts would apply to lower-ranking journals.  Some of the editor respondents had rather negative views about the commercial publishing houses involved in scholarly journal publishing and their levels of profit, many making the well-known point that both authors and referees do their work for nothing, yet the publisher charges university libraries high prices to buy the journal.
Question 5.  What about the effect of Open Access Institutional Repositories on quality control?
Some of the respondents worked in institutions that had an Institutional Repository; some worked in institutions that did not. Respondents in the sciences also knew about the physics preprint archive, arXiv.org (2009).  In general, the view about repositories was that they did not in themselves offer any threat to quality control provided that they indicated which of their contents were peer-reviewed publications and which were not.  Respondents saw some potential problems with version control, and also – if users referenced the repository version rather than the published version of a paper – the fact that reference linking systems might not work.  Some respondents, especially the publishers, had concerns about the long-term stability of the scholarly publishing system if the availability of Open Access repositories cut into the subscription income of publishers; those respondents with an involvement in learned societies were well aware of their societies’ financial dependence on their publications. Others felt that the example of arXiv.org showed that journals could viably co-exist with a repository that contained a lot of the journals’ content.  Overall, the majority view was that here was no cause for concern at the moment, but it is recognised that quality control is dependent on the journals, and editors understood that the peer-review system has real inescapable costs, as does copy-editing.  Those respondents who held office within learned societies were concerned about a potential threat to the societies’ financial viability since many of them depended on income from their publications to support their other important but non-revenue-earning areas of activity. The situation therefore needed to be kept under review if and when Institutional Repositories acquired more content that they have at the moment.
Question 6. Do you expect to see changes in quality control of scholarly communication in your discipline in the next five years?  To this question, there was a unanimous ‘no’.  Despite perceived problems with the refereeing system, none of our respondents – academics and publishers alike – expected to see major changes in the peer review system in the foreseeable future. 
Question 7.  Are you generally happy with peer review in your discipline?  As with question 6, almost all our respondents gave a conservative answer here: they were broadly content with the standards of peer review in their discipline. 

Respondents primarily concerned with digital HE learning and teaching materials
Four of the respondents were in a position to comment particularly on the quality control of electronic HE L & T materials.  As the number of questions was shorter in this part of the interview protocol, and the interviewees ranged widely in their answers, the responses have been analysed together rather than under the headings of the individual questions.
The first question (see Appendix 1) sparked off a long discussion of digital learning and teaching (L & T) materials for higher education from each of the four respondents who fell into this category.  There was a degree of consensus among their answers that peer review as applied to research documents was not directly transplantable to the L & T area.  They noted that there are several kinds of digital L & T resources. First, there is the institution’s Virtual Learning Environment (VLE), on to which, typically, individual lecturers mount materials that they have chosen to support the teaching of a particular course or module.  Often access to these materials on the VLE is restricted to those students registered on the module in question, just as access to the lectures or practical classes of the module is.  The individual lecturer takes responsibility for the quality of these materials in the same way that they take responsibility for the content of their lectures, the choice of items on their reading list, and the selection of appropriate assessment methods for their module.  Control of the quality of the overall course lies with the external examiners, though they, of course, are able only to take a broad-brush view, for reasons of time constraint.  Control of the quality of the work of individual lecturers also rests with the performance review system of the individual institution, especially in the case of probationary staff.  Some universities require newly appointed teaching staff to have, or quickly obtain, a PGCHE qualification.  But ultimately the quality of the VLE materials is assured through the professionalism of the lecturer responsible for the module.
A second category of material would be that which is intended to be shared with other academic staff within the same university.  Here, a university might have a repository of learning objects, either as part of or separate from its Institutional Repository (IR) of the overall intellectual outputs of the institution.  Before materials can be made available throughout the institution, some system of approval by the individual lecturer’s academic superiors is usually required.  As the materials are no longer closely associated with a structured module, at this stage they become free-standing learning objects that might be used in a very different way by a new user than that intended by their originator.   Overall, these respondents agreed that it is unusual for a lecturer, within or outside the institution, to take over another lecturer’s course lock, stock and barrel.  Much more commonly, a lecturer will take some items from others’ work and incorporate them into their own course structure; sometimes, perhaps, they may take another’s basic structure, but then modify it.  A senior manager of a university expressed disappointment at the unwillingness of lecturers to use other people’s electronic L & T materials – he pointed out that there was no such reluctance with textbooks.  People would base a module on a particular textbook, often one out of three or four that existed on the topic in question.  The lecturer would not use it slavishly, and would indicate where they disagreed with the textbook author, but would base the module around the textbook.  He was puzzled why there was reluctance to use others’ electronic materials in the same way.
At a third stage, materials might be made more widely available outside the institution.  Here, questions of the institution’s reputation become a concern and therefore approval by high-level managers within the university may be required.  The material may then be posted on the IR, without any access restrictions.   Finally, at a fourth level, efforts might be made to get materials approved by some form of external accreditation, perhaps a subject portal, or JORUM, the free online repository service collecting and making available learning and teaching materials to UK Further and Higher Education Institutions.  This would result in staff of these organisations checking the validity of the materials in some way.  However, one of our respondents had management responsibility for JORUM and he said that JORUM’s job was to provide the gold miners with shovels, not to assess the quality of the ore!
However, one of our respondents cast doubt on all of these arrangements.  Referring to recent research by Conole et al., he said that there was increasing evidence that students tend not to use VLEs, subject portals, or paid-for information resources provided through their university libraries.  Faced with an assignment, their first resort tended to be Google, and they then review the materials retrieved for their relevance to the assignment.   Given Google’s ranking algorithm that presents first those sites that have the greatest number of links to them, there is an element of quality control of the ‘wisdom-of-crowds’ kind in a Google search.  This respondent, unlike some others, did not feel that this habit of present-day students was a bad thing, but like others he felt that it is part of a lecturer’s task to instil into students a recognition that they need to judge the provenance of materials found on the web and to identify those that have some evidence of authoritativeness.  From the point of view of universities who wish to see the materials that they have created being widely used elsewhere, though, the evidence from the Conole et al. work is that they need to make sure it is picked up by the search engines, rather than placing it in specifically ‘HE L & T’ sites.  Given students’ information-gathering habits as observed by Conole et al., which have also been informally observed by many other academics, we cannot depend on specialised information resources to provide quality control – because students do not use these specialised resources!   This discussion also emphasises the point that there are essentially two kinds of L & T resource: one is designed by an lecturer with the express intention of its being used for teaching and learning; the other is a resource simply found by a student doing an Internet search.  Quality control of the second type is clearly problematic. 
Another respondent said there were sometimes concerns about the sharing of L & T materials from the originators of them.  Some people were reluctant to share materials that they had developed because of the ease of modification of digital materials, compared with (say) textbooks.  You might put some good materials you had developed up on the Web and someone else might download them, and alter them for their own use.  This is legitimate, but if they then told their students that the materials were yours, and you felt that their changes had taken the guts out of your work, you might feel that your own reputation as a teacher had been impugned by the changes made.  Each institution has its own quality-assurance procedures, and the way in which your materials were used at your own institution might not accord with the approach of another institution, which might therefore require its own staff to use it differently. Contrariwise, of course, a user might use your materials entirely unchanged, but give you no acknowledgement for them.  So the sharing of L & T materials between institutions is beset with hazards, even though it is officially encouraged in theory.  The same respondent felt that the out-and-out re-use of an entire module from another institution is rare; more typically, the approach of a lecturer to some available digital L & T materials is ‘How can I make use of some of this in my own teaching?’, using the external material as a source to be mined.  Often, there will be a reasonable consensus within a discipline about the actual subject content of a course at any particular level – say, first-year undergraduate.  But lecturers will have different ideas about pedagogy, so they may take some of the content of another’s course but deliver it quite differently. 
Another source that, respondents widely agreed, is used a lot by students is Wikipedia.  Views on Wikipedia varied, with some respondents believing that it should never be cited as a reference by students in any assignment.  However, most respondents acknowledged that they used it themselves when trying to get a lead into a new area that they were not familiar with.  It is useful for finding quick definitions, and usually gives references to properly published, often peer-reviewed, materials that students could legitimately use and cite.  Wikipedia itself does not accept new research reports – you can only refer to results in Wikipedia if they have appeared in other published sources.  This can lead to unintended side-effects.  If, as sometimes happens, an error has become well established in the literature, by being repeated from one publication to another, it becomes impossible to correct this error in Wikipedia, since all of the respectable sources Wikipedia’s editors look at will contain the error.   In general, our respondents did not feel that the ‘wisdom of crowds’ would become an accepted means of progress in expanding academic knowledge.  It is acknowledged that the Internet and Web 2.0 services can be powerful for informal communication and collaboration among scholars, but that the necessity for quality control and for acknowledgement of authorship will generally preclude the use of Web 2.0 for formal scholarly communication.
The Open University (OU) has particular expertise in provision of distance-learning materials and has a very clear and long-established procedure for internal approval of all course materials.  This gives a high standard of quality control for OU materials, and many of these are now made available to all, as part of the Open Learn initiative.  
Overall, it emerged that the application of peer review to L & T materials was complex and problematic even for experts in HE L & T issues.   As well as the correctness of the subject content, with L & T materials once also has to take into account its pedagogic effectiveness, and also its level.  Material that was prepared for first-year undergraduate use in a specialised degree, however, might be useful for second- or third-year students who are taking that subject only as a subsidiary part of their degree.  
Summarising the responses of those with a major orientation toward HE L & T, an attitude of caveat emptor needs to prevail.  Lecturers need to think carefully about the inclusion of others’ course materials in their own modules – the main quality-control mechanism for L & T materials is the professionalism of the lecturer using them.   Students undertaking assignments need to observe with care exactly where the materials they are including come from.  They need tuition from their lecturers in the assessment of information resources found on the Internet, so that they can determine for themselves the authoritativeness of statements that they may find there.  Material on VLEs is designed to support a particular module, but evidence suggests that students make surprisingly little use of VLEs unless, of course, a particular module tutor obliges them to do so for their assessment.
Respondents primarily concerned with data compilation

Five of the contributors had an orientation towards data collection – one in the sciences, one in information technology, one in the social sciences, and two in the humanities.  However, the data question was raised more briefly across the board with all of the academic respondents.  Again, the discussion ranged widely and the results are therefore not reported under the headings of the individual questions.

A leading data specialist in the science field said that in the past, groups of specialists, organised perhaps by international scientific unions or by national standardisation bodies, had met to evaluate the various available values of physical constants and recommend best values.  This process was now more difficult owing to the sheer quantities of new data constantly being created, much of it reported on websites without much indication of its origin or the extent of any validation that has been performed upon it.  Intending data users may then simply search the web and find whatever value their search turns up, without knowing whether this is in fact, the best or at least a recommended value.  However, a lot of data is in fact found in refereed publications, and so is quality-controlled by the primary publication.  Today, in their electronic form, journals often provide a link to the supplementary data of a publication and thus make it accessible, and this data has also been accessible to the referees.  It is often poorly structured, though, and lacking metadata.  In some subjects, such as crystallography, the data placed into databanks can be checked by software that identifies internal inconsistencies and thus can flag up doubtful items for checking.  
Another recent proposal is ‘open notebook science’, where a researcher’s raw laboratory data is made publicly available.  In certain circumstances this can be very helpful – especially in interdisciplinary work where you might want an opinion on your results from a specialist in a different field – but if everyone did it, the web would be flooded with enormous amounts of unvalidated data.  Thus, this expert felt that the safest approach is still to keep your data private until you have had time to think about it and structure it into a publication, and then publish a refereed paper with links to the supporting data.  Once it is published, you can then submit the data separately, perhaps, to a genomic or spectroscopic databank, safe in the knowledge that your work has been refereed.  Databanks have the merit that their data is catalogued with metadata to make it findable, whereas it can be very difficult for a user to identify an item from the supplementary data of a great many published papers.  In general, this expert thought that he most satisfactory data collections were those which collected data of a standardised kind – like the DNA sequence collections – and the difficulty with most research data was its great diversity.  Providing adequate metadata is thus a heavy task.
This expert also acknowledged that conscientious data compilation work, though very valuable to the scientific community, receives scant recognition – rather like refereeing – and that this is a problem in today’s competitive career environment for academics.  One possibility that is being looked at is that datasets within databanks might be identified by their creator’s name in some indelible way.  He was critical of some leading journals that limit the number of references that any one paper can cite; this rule can prevent authors from giving due credit to the originators of data collections that they have made use of.   
Another expert in data in the social sciences felt there was a very clear difference between data in his field and in the sciences: scientists could, in principle, measure the data again for themselves in their laboratory, but many, perhaps most, social scientists lacked the resources to collect data themselves and undertook secondary research on data collections made by someone else, particularly governments and other large public organisations.  Unfortunately the large governmental data collections, such as census data, have many inaccuracies. He felt that just as important as the data collection itself was full documentation on precisely how it had been collected, and that information needed to be included in the metadata of the dataset.  He also thought that modern instrumentation would in future provide data in large quantities – for example, supermarket loyalty card data, London Underground turnstile data – that could be used for social-science research on purchasing or travelling trends.  Though it would itself be unverified, it would be dependable because it had been automatically collected.  He commented: ‘Within certain fields, maybe all fields, when you go out and generate data, you do so with a theoretical construct and with a methodological instrumentation. And therefore what constitutes data is in some sense tainted around that, it is a product of the real world and the thing you’re trying to judge.’  The implication of this in the social sciences seems to be that data does not exist in a vacuum, it exists as a consequence of the theoretical perspective of the original data collector.  This may be true in the sciences too, to some extent.   The UK Data Archive collects data that has been compiled in research projects funded by the Economic and Social Research Council (ESRC).  The UK Data Archive distinguishes between two types of quality control.  One is technical – the data is checked to ensure that it is compatible with the relevant software, not corrupted, can be read, and so on. The other – academic quality control – is deemed to have been achieved through the refereeing process applied to the original ESRC grant proposal. 
Data experts in the humanities had different concerns again.   The data of interest to them often consists of electronic images – of historical documents, of archaeological artefacts, of works of art.  The fact that such items are now available on the Internet is beneficial to humanities research, since one no longer needs to travel to many different places to see these resources, and one can compare side by side items that are in reality situated thousands of miles apart.  The need for quality identified here was a technical one: images need to be of known, and adequately high, resolution so that they can be magnified and examined in detail by scholars.  Furthermore, metadata is once again crucial, so that one can find items that have been digitised and avoid reinventing the wheel by digitising them again.  Databases list items but do so in different ways for different applications; for example, a potsherd with writing on it would be indexed in an archaeological database by latitude, longitude and stratum of the find, other items found with it, material of which it is made, style of the pottery work, perhaps radiocarbon date, and so on; whereas, in a linguistic or literary database, the actual words found on the item would be indexed.  Intellectual property in digital images may be an issue, too; in some cases an open-access version of an image may be available on the web, since a scholar may have visited the site and taken their own photographs in the past, but on magnifying it up to screen size for presentation to a class, it becomes unusable, and only the paid-for version is of sufficiently high resolution. 
Summarising the thoughts of the data experts on quality control in the data collection area, it seems that it is difficult to generalise across disciplines.  Some types of data, such as crystal structures and genome sequences, are algorithmically checkable and thus probably quite dependable.  Other data, such as that from turnstiles and checkouts, is probably accurate but very much raw data in need of interpretation.   Yet other data – such as that from the census or the British Household Survey – may have serious flaws owing to its being compiled from the statements of thousands or millions of individuals, any of which may be untrue or incomplete, but it is the only data available for many social scientists to use.  In interpreting it they must take due caution.  Finally, much data available electronically derives from peer-reviewed publications and thus has had some quality control applied to it.  Unfortunately the peer review of the supplementary data may not be as rigorous, and all such data was collected in the content of a particular experiment that had a particular purpose.  When re-using the data, one should bear in mind the context in which it was collected. Some data collections in big science, as in astronomy, are well standardised, but in many medium-scale sciences, such as chemistry, the data collected and made available on the Internet is quite diverse in nature.  To make it findable and usable, data needs good metadata. 
Conclusions

Quality control in research publications
Overall our respondents were conservative, in the sense that they did not expect to see major changes in quality-control procedures for research publications in the immediate future.

1. Traditional peer review retains massive support across all disciplines. Where there was some slight reservation was in the humanities; one respondent from this area felt that there was a ‘minority’ view against peer review in his field (though he was not one of the minority), and another spoke of doubts among British scholars about the European Research Index in the Humanities (European Science Foundation, 2009). 
2. The implied disapproval of the practice of senior academics passing their refereeing work on to more junior members of their research team could usefully be brought to an end.  One very senior scientist admitted to doing this, but felt that his colleagues would generally not admit it; provided that the named referee checks the work of the junior staff member before returning it to the editor, this is a valuable means of increasing the pool of experienced referees. 

3. Attention needs to be given to the conservative bias in the peer review process. Some respondents, especially those with past or present connections to research funding bodies, were concerned that traditional peer review seems to favour ‘safe’, or conventional, pieces of research and to give insufficient encouragement to ‘risky’ fresh thinking and novelty in research. While this is more of a problem for funding bodies than for journals, and some funding bodies have taken steps to address it, it is an important issue for editors to bear in mind. 
4. Journals might work together to reduce the workload on referees.  One respondent, a publisher, advocated a system whereby, if a top-level journal rejected a paper and it was subsequently submitted to a lower-tier journal, the first journal’s referee’s reports should be made available to the editor of the second journal to avoid repeated refereeing of the same paper.
5. Double-blind refereeing is widely used in the social sciences. In the sciences, though, it is hardly ever used.  Respondents from both disciplinary areas acknowledge the practical difficulty in disguising the authorship of a paper from a knowledgeable referee (see Ceci and Peters, 1984), but scientists regard this as a fatal flaw while social scientists do not.  One can only speculate about the reasons for the difference; it may be that scientists’ research data is seen as freer of investigator bias than the data of social scientists, and therefore the referee having definite knowledge of the identity of the author is seen to be less potentially damaging to an impartial decision in the sciences.  Respondents in both these disciplinary areas said they had anecdotal evidence of editors accepting mediocre work from senior figures in their field out of a fear that the senior figures might punish a rejection by taking subsequent better work elsewhere. 
6. Open peer review is little used.  The opposite of double-blind refereeing is open peer review, where the author knows the identity of their referee.  In principle this would lead to less abuse of the referee’s position.  However, it is seen by scholars as having a different disadvantage: it could lead to a lack of candour in refereeing, especially if the referee is notably more junior than the author.  There would be a fear of reprisals – for example, by rejection of future grant proposals – if a senior figure’s work was rejected.  This innovation was tried by one of the Nature stable of journals a few years ago, but was abandoned owing to people’s refusal to referee under these circumstances.  Open peer commentary is discussed later (see conclusion 11, below).
7. Peer review should both evaluate and improve papers.  To the open-ended question ‘What are the key functions of peer review?’, all respondents said, as one might have expected, that the major purpose was to evaluate how good the paper was – good enough for this particular journal, or not?  However, there was some disagreement about the extent to which the referee might seek to improve the paper, and in what ways.  This disagreement did not go strictly along discipline party lines. Some social scientists said that an effort by the referee to improve the paper would be, in their disciplines, tantamount to the referee substituting their own argument for the author’s.   Other respondents said that, even if phrased critically rather than constructively, the referee’s comments would in any event give guidance to the author in improving the paper.  In the sciences, referees might note actual errors they found, and might also try to improve the clarity of the language, without feeling that they were over-riding the author’s own argument.  In pure mathematics, the referee effectively repeats the author’s work.  A respondent in the humanities felt that it was the referee’s duty to try to improve the paper even if rejecting it.  There was also disagreement about minor, ‘copy-editing’ improvements – some respondents said that they did look for these when refereeing , while others felt that this was the job of editorial assistants at the publishers.  There was, however, general agreement that a straight yes/no decision was insufficient, and that some comments to the author were needed even for poor papers.
8.  Electronic-only publishing need not necessarily lead to any change in the quality control system.  In the early days of electronic publishing of scholarly journals, many scholars were sceptical about their standards, and many authorities would not accept papers in electronic-only journals as proper publications.  It was well understood by our respondents, though, that this effect was a result of the newness of the journals, and not an effect of electronic delivery per se.  It was also understood, especially by those with publishing or editing experience, that in the era of print, journals had a ‘page budget’ – the total number of pages they could afford to print in a year – which had an effect on their decisions to accept or reject papers.  If too many were accepted, they went into a backlog and publication delays increased.  Editors sometimes preferred to raise acceptance standards instead.  Now that most readers access the electronic versions, it may be that some well-established journals cease to print, except perhaps by ‘print-on-demand’.  In the absence of page-budget constraints, would they publish more papers, implicitly by reducing their acceptance standard?  The answer to this question from most respondents was ‘no’. The important constraint on acceptance of papers was, in their view, the desire to maintain the quality reputation of the title.  It was, however, thought by some respondents that rather than accept more papers editors would accept longer ones.  It was also noted that many journals could, and did, now accept supplementary data for electronic publication that could not in the past, for financial reasons, have been printed. 
9.  Open Access publishing need not necessarily lead to any change in the quality control system.  As we expected, there was a diversity of views among our respondents about Open Access (OA) publishing, defined in our interviews as ‘Publishing where the readers or their libraries or institutions do not have to pay to access the papers’.  But to the question ‘Assuming OA were to become widespread, would you expect the quality-control system necessarily to change?’ the answer from the majority of our respondents was a clear ‘no’.  As with electronic-only journals, OA journals were originally regarded with some suspicion, and one or two respondents still felt that they might represent ‘vanity publishing’, with the publishers accepting substandard papers provided there was certainty of a publication fee being forthcoming.  This was not the majority view.  It was acknowledged that a brand new OA journal would need time to establish a reputation, but that an OA journal need not necessarily be of low standard.  Indeed, several respondents spontaneously mentioned the Public Library of Science (PLoS) as on OA publisher with very high standards. One area where there was more doubt about OA journals was copy-editing; one respondent thought that one particular large OA publisher did none at all.  There has always been some controversy about the importance of copy-editing  (Rowland, 2009) but most of our respondents felt that it does contribute, if only in a minor way, to the overall quality of a journal.
10. Open Access repositories are not likely to have a major impact in the immediate future.  The arXiv.org repository in physics was quite well known, and some of the universities at which our respondents were based have institutional repositories too.  Respondents foresee quality-control problems arising regarding version control and reference linking if the repository versions are accessed by users instead of the published versions of papers, but do not see any immediate threat to the viability of the scholarly publishing system as a whole from these repositories.  Not surprisingly, publisher respondents were rather less sanguine, as were those who held senior office in learned societies. 
11. Open peer commentary is a useful supplement to, but not a replacement for, peer review.  An approach that allows readers to comment freely on a paper can be applied in several ways: following release of a preprint, as in the arXiv repository, after initial publication, as in Atmospheric Chemistry and Physics, after final publication, or instead of peer review.  The last-named was not supported by our respondents, but all of the others were felt, by those who knew about them, to be useful supplements to peer review.  The first two suggested approaches also allow the authors to improve their paper before a canonical peer-reviewed version is finally fixed.
12. Web 2.0 services will not have a major impact in formal scholarly communication in the foreseeable future.  We introduced this question with a statement, based on our own recent teaching experience, that the present ‘born-digital’ undergraduate generation takes the use of social-networking services, blogs, wikis and perhaps Second Life for granted in their private lives.  As they move up towards post-graduate study, might they not expect to use these services in their academic life too?  The general view among our respondents was that they probably would not.  Those respondents with large groups of postdocs and PhD students working with them said that they had noticed that these younger colleagues did indeed use Web 2.0 in their private lives, but that they saw no trend towards their use in scholarly communication in the formal sense.  Where they are potentially valuable is in informal communication among colleagues at a distance – facilitating the ‘invisible college’ phenomenon – and one respondent mused that in the present difficult economic climate, Web 2.0 could usefully replace conference attendance that could no longer be afforded. 
13.  Wikipedia is useful provided its limitations are understood, but wikis are problematic as an academic medium.  Most respondents admitted to using Wikipedia themselves, but only as a quick way in to a subject new to them; it does provide references to proper refereed publications. There was variation on the question of whether they allowed undergraduate students to use Wikipedia references in their assessed work assignments, with a majority saying that they did not.  As an outlet for scholarly work it could not be used for primary publication of results, since its editors require Wikipedia chapters to cite peer-reviewed sources, and not to report new work.  One respondent pointed out that an odd, and probably unintended, consequence of this rule was that any error that had become widely established in published sources was very difficult to correct in Wikipedia!  All wikis, and to some extent blogs too, present problems in assigning priority and credit for research work, since it is by no means always obvious who is responsible for what, within a constantly changing article.
14. All respondents thought that quality control in research communication will not change much in the next five years.  Despite technological change and the rise of a ‘born-digital’ generation through their undergraduate and postgraduate years, none of the respondents expected to see any significant change in peer review in the next five years.  And asked how happy they were with quality control of research communication in their discipline, all respondents expressed themselves at least moderately content with it, feeling that it was not essentially broken. 
Quality control in data compilations
15. Data compilation issues are highly discipline-dependent.  In some fields, such as genomics, crystallography and astronomy, large quantities of data in essentially the same format exist.  In these cases, algorithmic checking of the data can be used to reveal inconsistencies and quality control is thereby achieved.  In some other disciplines, such as chemistry, moderate-sized collections of data of many different kinds exist.  Quality control of these is best achieved through normal peer review of the journals paper in which the data is reported; however, it is not always clear how much attention referees have paid to collections of supplementary data linked to the paper.  In social sciences, many researchers work on large data collections produced by public-sector organisations, such as the census, as the raw material for their research; they acknowledge that these databanks are imperfect, but they are all they have. Others collect survey data in the course of their primary research; this is peer-reviewed when the corresponding paper is published, but also the data itself is banked at the UK Data Archive (2009).  In the humanities, raw data is often in the form of images of rather diverse artefacts, including archaeological finds, works of art and manuscripts. Here photographic resolution is a key quality concern. 

16. High-quality metadata is critical for the usefulness of data compilations.     Except for the very large collections of uniform data mentioned above, the usefulness of data in compilations is dependent on the ease with which researchers can find it.  Since much of it is in the form of supplementary data to published papers, this metadata is often lacking.  Databanks of images, in particular, need various different types of metadata to make them usable within different disciplinary contexts. 
17. Data specialists are not uniformly happy about the state of quality control of data compilations.  Unlike research communications, which have the ‘gold standard’ of peer review, data compilations are of variable quality.  Some of the older databanks that were created by international scientific unions are reliable, but the quality of some newer collections is harder to assess.  The UK Data Archive contains data from ESRC-funded projects and these have been quality-assessed through the research council’s own assessment procedures.
Quality control in learning and teaching materials
18. There is a hierarchy of digital L & T materials.  L & T materials range from those selected by a lecturer for use in a particular module, and made available on a VLE only to students registered for that module, through materials made available on an Intranet within a university in a repository, to materials which the university chooses to make available to other institutions, up to materials that receive some form of quality assurance from an accrediting body.  Quality control procedures need to increase as items move up this hierarchy.  So far as module material on the VLE is concerned, it is the responsibility of the individual lecturer to make sure that digital materials, just as much as anything else that they recommend to students, are fit for purpose.  Materials in a repository may be smaller digital objects, not part of a coherent course, which lecturers offers to their colleagues within the institution to use as they see fit in their own teaching.  It is difficult to assign a clear quality rating to these as they may be used in many different ways in different subjects – a picture of a cat could be used in biology, and also in art.  Materials offered to other institutions will reflect on the reputation of the creating institution, whose management will want to ensure that its reputation is enhanced, not damaged.
19. Some digital objects are potentially useful for learning and teaching, though not specifically designed for this purpose.  A learning object repository will contain many free-standing digital objects (e.g. photographs) that can be incorporated into teaching materials by lecturers.  These need good metadata.  Some of these objects may, in fact, be peer-reviewed research publications that a lecturer chooses to incorporate into research-inspired teaching.
20. Pedagogic quality and level matter as well as quality of content.  Materials intended for learning and teaching need to be evaluated for their usability in teaching and for the educational level to which they are suited – the latter information needs to be in their metadata.
21. JORUM has no uniform quality measure.  JORUM is a JISC national repository for learning materials and is part of a larger initiative for the creation and exchange of open educational resources.  JORUM applies some negative quality measures – for example, trying to avoid indecent material – but on the positive side it works mainly by measuring the number of downloads of material.  In other words, quality is determined by how many people use the material.  This is a similar criterion to that used by Google in ranking hits. 
22. L & T materials need to be placed where students will find them.  There is evidence that students use Google as first resort and do not value VLEs highly; nor do they make extensive use of subject portals or discipline-based indexing services.  L & T materials therefore need to be placed on the Web in such a way that the general search engines will find them.
23. Students need training in how to judge the quality of materials found on the Web.  Regardless of their subject, they need to be able to identify the source of items they find and judge its likely quality – for example, by whether it originates from an individual or from a reputable corporate body

24. ‘Caveat emptor’ is the best quality control device for L & T materials. Lecturers using L & T materials created by others need to use their professional judgement in deciding what to use and how to use it.  Universities’ own quality assurance procedures, including external examiners and performance review procedures, measure the overall performance of each lecturer in their teaching role. 
Recommendations

1. Training in refereeing could usefully be added to the requirements for PhD students.

2. It should be regarded as acceptable to editors that senior academics will receive assistance in their refereeing work from more junior members of their research teams: editors’ organisations such as EASE could recommend this.

3. Journal editors should inform the university department concerned when one of its academic staff had provided a large number of good-quality and timely referee’s reports, so that the academic receives recognition for the work.
4. Co-operation between publishers to avoid multiple refereeing of the same paper, by passing on referees’ reports from one journal to another, should be encouraged and facilitated, possibly by ALPSP.
5. Science and social-science publishers and learned societies might meet to debate their differences on double-blind refereeing.  They might discuss whether these differences are symptomatic of a fundamental difference between scientific and social-scientific thought, or whether they represent something more superficial that could be overcome.
6. Organisations compiling data need to ensure that sufficient resource is put into providing their collections with high-quality metadata.  This is particularly true for image databanks.
7. Universities providing digital L & T materials to the outside world should ensure that these can be found by the general Internet search engines.

8. Students of all subjects need training to help them to assess the authoritativeness of information that they find on the Internet.
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Appendix 1
Structured Interview Protocol

Topics for those respondents primarily concerned with scholarly publications

1. Traditional refereeing – is it still supported in the respondent’s discipline?  What are the respondent’s views on (a) double-blind refereeing and (b) open refereeing as alternatives to the traditional single-blind system?  (N.B. I may have to explain these terms.)  Is refereeing generally effective?  That is, does it eliminate bad papers, and do all good papers get through?  What problems are associated with refereeing – and are any of them new in recent years?

2. What are the functions of peer review?

3. Does widespread adoption of electronic publishing, and the emergence of electronic-only publishing, necessarily change the quality-control picture, in the respondent’s opinion?  Does it provide new opportunities for different methods of peer review?

4. Would adoption of (a) OA publishing – the Gold road – or (b) OA repositories – the Green road – necessarily change the picture?  (N.B. May need to explain these terms.)

5. Has there been widespread use of channels of research communication other than ‘publications’ in the respondent’s field?  [For example, dissemination of research information via e-mail discussion lists, bulletin boards; use of blogs, social networking sites, wikis, Second Life.]  If so, how is quality control achieved in these environments?  And how is assignment of priority/credit for work/intellectual property rights achieved?  If they are not used currently, how would the respondent think they might be used in the future, and how would quality control be achieved then?

6. Regardless of what the respondent would like to happen, what does (s)he think actually will happen to quality control in his/her discipline in the next five years?

7. What about datasets?  How is quality control achieved for datasets in the respondent’s discipline?  Could it be improved?

8. Does the respondent think that Institutional Repositories will have a major role in scholarly communication in the future, and if so, how can the quality of content within them be assured?

9. Overall, how happy is the respondent with the peer review procedures in his/her discipline?

Topics for those respondents primarily concerned with learning and teaching materials

1.
Is peer review, as practised for research materials, applicable in a 

broadly similar way for learning and teaching materials?  Is this a sufficient

quality-control procedure for the subject content of the materials?  If not, what additional or different means of quality control for the subject content are needed?  
2.
Is some other kind of quality control procedure needed to confirm the pedagogic effectiveness of learning and teaching materials?  If so, what kind of process would be effective?

3.
If new technologies, including Web 2.0 technologies, are used for the delivery

of learning and teaching materials, are there additional or different safeguards that are needed to ensure the quality of the materials and the effectiveness of teaching?  If so, what are these safeguards?  If Web 2.0 social-networking methods are used for the dissemination of learning and teaching materials, how is credit or priority for the creation of these materials assigned to particular teachers

4.
How is quality control achieved at JORUM?
5.
Overall, how happy is the respondent with quality control procedures as applied to learning and teaching materials?

Topics for those respondents primarily concerned with data compilation issues
1.
Is peer review, as practised for research publications, applicable in a 

broadly similar way for the quality control of data collections and databanks?  Is this a sufficient quality-control procedure for the content of the collections?  If not, what additional or different means of quality control for the subject content are needed? 

2. In the respondent’s discipline, is it usual for data to be placed into databanks or data compilations without having first been published in a peer-reviewed publication?  If so, what procedures are carried out to ensure that the data collected is of adequate quality?  Does the respondent perceive that quality control procedures need to be different as between scientific data and social-science data?  If so, what would the key differences between the two kinds of quality-control procedure be?
3.  In the respondent’s discipline, does it ever occur that data pass automatically from a piece of apparatus or laboratory equipment into a databank without being reviewed by a human being?  If so, how do practitioners of the discipline confirm that the data collected is of adequate quality?

4. Given that data compilations and databanks combine the results of many research workers’ efforts, how is credit or priority assigned to different workers?  Could this method of assigning priority act as a model for potential future scholarly communication via Web 2.0 approaches such as blogs and wikis?

5. Overall, how happy is the respondent with quality control procedures regarding datasets in her/his discipline?
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