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OUTLINE PROJECT DESCRIPTION

· To examine and make recommendations on the role and career development of data scientists

· To examine and make recommendations on the associated supply of specialist data curation skills to the research community

· An assessment of the value and potential of extending data handling, curation and preservation skills within postgraduate and undergraduate curricula

1.  INTRODUCTION

There is little doubt that issues surrounding research data have emerged into the limelight during the past year or so.  Much is at stake: the government invests a great deal of money into scholarly research yet the datasets upon which many scholars base their publications are not always managed or curated in a way that other scholars can use.  This is widely perceived to be an impediment to the advancement of scholarship and, therefore, a drag on the advancement of the UK’s knowledge economy.  
During the course of our work it has become very clear that a significant proportion of the datasets produced by UK scholars are not “published” (in the sense of being made available to others in the academic community).  No-one knows how many datasets go unpublished, but the established data centres in the UK have limited capacity and stringent criteria as to what they choose to curate.  Even in subject areas that have a relatively well-established data centre infrastructure, such as the social sciences (with the UKDA at Essex University and various centres looking after longitudinal cohort studies) and in the environmental sciences the network of Designated Data Centres funded by NERC, there are many datasets that never become available for others to use.  
The current sub-optimal situation is the product of many issues, just a few of which are listed below:

· research council policies on data management plans, requirements to offer datasets for archiving, and sanctions (or not) for non-compliance with such mandates

· uncertainty as to who owns the copyright to datasets and what licensing restrictions need to be imposed on third party users to ensure the rights of the dataset owners are not compromised

· inefficient mechanisms to enable the discovery of datasets
· the lack of availability of appropriate data formats and metadata standards
· the unwillingness of researchers to share their datasets with others (for cultural or competitive reasons)

· the lack of explicit career-related incentives to publish and share data

Given that research councils, in general, are taking an approach that encourages rather than overtly coerces researchers to share their data in a timely and organised fashion, advocacy and facilitation will be key to moving things forward in a positive way.  This is why the role of data scientists/curators could potentially be so important.  Many researchers, in our experience, have not the expertise, time or funding to expend on data management, let alone anything to do with the long term viability of their datasets.  Having a data scientist/curator embedded within their organisation could be instrumental in not only eliciting positive responses to the potential benefits of data sharing, but also in directing researchers and their datasets to the most appropriate facility for archiving or curation.  We know from previous work that researchers who have had the opportunity to discuss and develop data management plans with an expert regarded the experience as positive, something they would take forward to their next project.
2.  PROJECT OBJECTIVES AND SCOPE
The project has three clear, interrelated aims:
· To examine and make recommendations on the role and career development of data scientists

· To examine and make recommendations on the associated supply of specialist data curation skills to the research community

· An assessment of the value and potential of extending data handling, curation and preservation skills within postgraduate and undergraduate curricula

We note the scope of the work and reiterate it here for completeness:

· The focus of the project is on research data and the policies, practices and systems in place to manage it within universities and colleges, data archives or elsewhere in the UK.

· It is understood the principal focus will be on higher education institutions, and indeed that we will be looking at requirements within such institutions (rather than national-level services).

· The project will consider the full range of academic disciplines (natural sciences, biomedical, social sciences and the arts and humanities), plus inter-disciplinary work.
· In recognition of the fact that different institutions give different job titles to people involved with data handling, curation and preservation, we will focus upon the content of peoples’ role rather than their job title.

· The geographical focus of the project will be on the UK, but will make reference to good practice elsewhere in the world where it is relevant and useful to do so.

3.  METHODOLOGY
The ITT spells out clearly the work that JISC expects to be covered and the budget allows for this important work to be done in a comprehensive manner.  In our experience the very best way to adduce the required depth and detail of information and insight required around an issue of some complexity, such as this one, is to adopt a primarily qualitative approach to the research process.  That is, we propose to make extensive use of semi-structured in-depth personal interviews (by telephone or face-to-face) together with focus group sessions for the researcher community.  This type of work is our main strength: it has been the core of our business for 12 years.
The proposed methodology is described below, but in brief we propose:

· 57 semi-structured in-depth personal interviews

· Four focus groups, each with 10 researchers participating

· A focused online survey

· Desk research

We have taken the Terms of Reference provided by the ITT as our guide in developing the methodology, but we have added what we believe to be three important aspects:

· An investigation of the latent, potentially important notion of data managers being recruited by, and being an integral part of, project groups.  There are signs that this is beginning to happen on larger projects – to very good effect – and this has implications for career opportunities, specialisation and career rewards.

· An investigation into the potential role of Data Support Services (DSS).  These are different in concept to the advisory role offered by data centres.  We propose using the Rural Economy and Land Use (RELU) programme as a case study.  RELU projects are interdisciplinary by design and are supported by the RELU DSS.  If the data support service model proves to be effective in changing researchers’ attitudes to the publication and sharing of datasets, then this will influence the sorts of career opportunities available for data scientists.
· Finally, though not explicit in the ITT, we will address the question of whether data scientists/curators need to be subject experts first, data experts second or vice versa.  This is a critical issue from the point of view of changing researchers’ attitudes.  Our research has shown that even where a data centre exists for a broad subject area – say atmospheric sciences – there are still specialised scientists within that field who want to deal with data scientists who are closely acquainted with the researchers’ specialist interests.  This is because the concerns of researchers differ according to their niche in terms of, for instance, shelf life of the data, particular requirements for data formatting and metadata and so on.  The role of the data specialist within general subject data centres is important because there is sometimes ambivalence to be found among researchers about highly specific data centres.
Phase 1: Project planning
At the very beginning of the project we propose to develop a detailed project plan in consultation with the JISC-appointed project manager and the Steering Group.  This will set the tone and detailed timescales for the project.

Phase 2: Background research
All projects benefit from a thorough review of the relevant grey and primary literature.  This process will both inform the various subsequent stages of the project and ensure that previous work is not duplicated.  We are familiar with the literature and the current work in this area but nonetheless a systematic review will provide a solid foundation for the project.  We will also be identifying sources of information on, for example, training curricula, training establishments, key people and so forth.  The background will focus on the UK but will cast a wide net and consider examples of good practice wherever they exist in the world.
Phase 3: Primary research I: current training
Phases 3, 4 and 5 represent three important strands: what skills are data scientists/curators currently being taught; what are the current career structures and pathways and what career rewards are on offer; and finally what skills do the stakeholders perceive to be needed to better serve the research community and fulfil the goal of other stakeholders in terms of unlocking the potential value from datasets through scalable curation, discovery, access, re-use and sharing.
For phase 3 the main goals of the work will be as follows:

· Establish the full range of tasks currently undertaken by the range of people to whom the title “data scientist” or “data curator” might apply.  People might have different job titles, but by defining the tasks central to data management (or “handling”), curation and preservation we will be able to produce a global list of core and ancillary tasks which are associated with the role under investigation.
· Acquire and review the curricula from formal training establishments – such as library schools - or other programmes offered in the HEI sector (mapping the results of this exercise with those outlined in the previous paragraph), but also establish what skills are learned “on the job”, perhaps in a more informal fashion.  We will take this opportunity to find out about training across the board, from undergraduate to the highest level of training offered.
· The two areas above will be tackled first by desk (including telephone) research, but then they will be verified and expanded if necessary through a programme of in-depth interviews with 10 people charged with training data scientists/curators.  We will determine how they are being trained, for how long, to what level of detail in particular specialisms, what jobs they are being trained for, and what type of information informs the structure, content and orientation of the training curricula.  Please note that throughout this and subsequent phases we will include questions pertinent to the potential value of extending data-related training to undergraduates and postgraduates on a wider, systematic scale.
Phase 4:  Primary research II: career structures, pathways and rewards
We will aim to map the web of possible career options open to people with the core skills required of a data scientist/curator.  They may go on to work for a library, a computer centre, a data centre, become embedded in a large research group or any of myriad less obvious avenues.  One of the best ways to discover the career choices open to these people is to ask them: we propose in-depth interviews with 10 data scientists plus a further 10 data scientists who have particular skills in data curation.  We make this distinction because there is a difference between ongoing data management and data curation and preservation.  We need to acquire views on the whole spectrum of tasks that a data scientist is capable of calling their own.  We will also use these interviews to delve into the motivations of data scientists/curators in terms of, for example, the variety of work, the various technical and organisational challenges, remuneration and other tangible benefits, the options to work autonomously or as part of a team, levels of responsibility, degree of influence over the course of events – and so forth.  There are many possible reasons as to why people choose a certain career path.  We will determine as many as we can during the process of creating the semi-structured question guide (so necessary for achieving consistency across the range of interviews), but we will also learn as much as we can, through the interviews, about what motivates people.
It is becoming increasingly common for sizeable research projects to include provision for recruiting a data manager.  They have the task of developing the data management plan, selecting appropriate data formats and standards, ensuring colleagues are mindful of their data-related responsibilities when conducting their research, and ensuring high quality metadata, other contextual information and appropriate tools are properly curated.  They also manage data protocols and licences, administer or negotiate third party requests for access, and ensure data-related conditions set out by the funding body are complied with.  This may be one of a number of models for the future role of data scientists/curators and is, in our view, worth exploring.  So we propose to find and conduct in-depth interviews with 10 data scientists who are currently attached to project-based research groups.
We will also seek to add quantitative context to this phase by producing a small-scale highly focused web-based questionnaire.  Using the responses to the personal interviews, we will devise a concise and incisive survey using our professional-grade market research software.  We have been conducting online surveys ever since the technology became available and have sophisticated data collection and analytical software to make the most of the data we receive.  We will  research and collect a highly focused mailing list through web-based research [commercial lists would be of little use for such a specialised study].

Phase 5: Primary research III: establish what skills are needed
Having established what data scientists/curators are trained to do, what kinds of roles in different organisations they currently occupy, and what motivates them in terms of career rewards, we now turn to discovering how well these attributes fit with the needs of stakeholders in the research community.  We will also be able to see whether the services offered by data scientists/curators could be optimised by, for example, modifying the content of the training curricula, providing supplementary specialised training, or considering whether their skills would be better used if they were positioned differently within organisations.
The research community is clearly a key stakeholder.  Research councils appear to prefer to encourage researchers to produce effective data management plans at the beginning of a project and then to offer their datasets for curation at the end of a project.  Although some do mandate researchers to share their datasets in this way, such mandates are not always effective and even more rarely policed or enforced (except in cases where a project represents a significant investment and the funders absolutely require the datasets to be made available to others). On the other hand, the peer community provides influences that differ from those of funders, and in some fields there is an expectation that datasets will always be made available in community-agreed formats and community-agreed locations.  We have already conducted a significant number of in-depth interviews with researchers about publishing their data [for a nearly-completed RIN project] but we propose to supplement this general knowledge of their attitudes with a series of focus groups that will provide insights into researchers’ thoughts about how data scientists/curators could help them.  We propose to organise and conduct 4 focus groups spanning the four broad subject areas: natural sciences; biomedical sciences, social sciences and the arts & humanities.  Alma Swan is an acknowledged expert facilitator of focus groups within the research community and has conducted a great many over the years.  
We will use our experience (based on our recent extensive set of personal interviews with researchers about their attitudes to data) and the results of relevant studies to distil a set of key questions or issues which the focus group participants will be invited to think about and comment upon.  One key issue which we will explore, for example, is how important it is to researchers that data scientists are first and foremost subject experts with data management training, or vice versa.  In a situation where researchers need encouragement and reassurance to produce datasets to a standard where they can be shared (without too much re-working), anything that smoothes the workflow path is worth consideration.  What impact might this finding have on the selection and training of data scientists/curators?  We will find out.
Funding bodies select research projects and pay for them.  In some cases they invest heavily in data centres.  They are key stakeholders in this area and we propose to conduct one or two in-depth interviews with a senior person in each research council (up to 7 in total).  It will be useful to ascertain their views on the current and future role of data scientists/curators.  We will devise a list of questions based on what we discover during this research, but clearly one such question will be whether they are willing to fund data scientists to work within research-based research groups.   After all, a common complaint of researchers is that there is little or no provision within their research grants to do anything with respect to the curation of datasets. It may be that thinking is changing within funding bodies on this issue and we will assess the current attitudes and intents.
We will conduct in-depth interviews with senior information professionals.  These will include 5 data centre managers across a spectrum of different subject areas.  They are very well placed to comment on what skills are required of data scientists/curators within their organisations, and how their roles might evolve in the future.  Similarly, we will talk with 5 senior librarians.  Most HEI libraries are grappling with issues to do with setting up and then populating institutional repositories so they have, in many cases, had to recruit or second people to manage these repositories.  Although in theory these repositories could be home to datasets for sharing, in reality there is some nervousness about this enterprise, primarily because repository managers feel they don’t have all the skills required to curate specialised data.  This, of course, is a potentially very interesting line of enquiry for this study.

Finally, the ITT requires consideration of inter-disciplinary work.  In all the work we have done so far regarding researchers’ attitudes to data, we would have been be hard pressed to find a researcher willing to get involved with data produced by a project colleague from a different discipline.  In an environment where government and some funding bodies are encouraging inter-disciplinary work, this is an interesting state of affairs.  What role could a data scientist have in resolving the issues, bridging the gaps that exist between researchers with different disciplinary backgrounds?  We propose to investigate these and related issues through two case studies.  We are familiar with the Rural Economy and Land Use programme (RELU).  This programme was conceived to be multi-disciplinary in nature (spanning the natural and social sciences) and its grant holders are supported by a dedicated Data Support Service (RELU-DSS).  It is interesting from the point of view of this project to explore the extent to which this support resource has impacted on researchers’ attitudes to data management and curation, and whether working in data support services would be a valuable way to deploy the skills offered by data scientists/curators.  We propose 5 in-depth interviews with key people in the RELU programme including the DSS director, the senior management of the programme and grant holders (PIs). Systems Biology is a field where biological questions are answered by using the skills of scientists from other disciplines – physics, chemistry and engineering. Large amounts of data – sometimes vast datasets – are being created. In some sub-fields, such as genomics, data handling and curation conform to well-established norms, with sophisticated international databanks accepting and archiving datasets. In others, ad hoc arrangements for storing and looking after data are the only mechanisms in place. Scientists are picking up data skills ‘on the hoof’ and in only the biggest laboratories are there specialised data scientists on a research team.  We will conduct 5 in-depth interviews with researchers and data scientists working in systems biology and will consider what lessons can be applied to this project’s objectives.
Phase 5 and 6: Data analysis and synthesis, development of recommendations, reporting
Having established in detail what the immediate and future requirements and aspirations of key stakeholders are, we will be in a position to assess the extent to which the current training regime and career structure and reward system equips data scientists/curators to service these requirements at a tactical and strategic level.  We are very accustomed to synthesising and processing large volumes of qualitative information, often from disparate sources.  We are known for writing reports that are concise, clear and, above all, readable.  Distilling all the information we will acquire down to a 30 page report and 10 recommendations is a challenge we are well equipped to deal with.  Our report and recommendations will address in detail each of the project’s objectives spelled out in section 2 above.  We will provide a draft report to enable the project funders to comment upon the outcomes, and we will adapt it as necessary.
4.  PROJECT OUTLINE WORKPLAN

The outline project workplan is presented below.  This shows the key start and end dates for the discrete, though complementary, activities.  A detailed project plan will be devised in consultation with the Steering Group early in the project.
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