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ABSTRACT

Openness and interdisciplinarity in research and data are among the challenges
that are frequently discussed in the context of changing scientific and scholarly
practices. Gradually, the visions of open and widely shared data are being reconciled
with complex realities that stem from the disciplinary differences in data cultures.
In this paper we discuss interdisciplinarity through data as a way to create research
environments that are more flexible and, as a result, more amenable to change.
We report our findings from facilitating and evaluating a data-oriented early-career
fellowship program that was administered as part of the Research Data Alliance
(RDA), a global organization that aims to enable open sharing and re-use of data. We
identify ways to foster interdisciplinary data cultures among the future researchers
and professionals and propose recommendations for future programs. While the
short-term early career programs cannot address the systemic factors that impact
openness and interdisciplinarity, such as the systems of reward and recognition or the
funding structures, they can introduce mechanisms that support diversity, learning,
and leadership and, ultimately, contribute to a culture change.
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INTRODUCTION

Openness, transparency, and interdisciplinarity in research are among the challenges that are
frequently discussed in the context of changing scientific and scholarly practices. The initial
push for data sharing from the funding agencies in the US and Europe decades ago has been
met with indifference or resistance from individual researchers, who are reluctant to share
data (Campbell et al, 2002; Tenopir et al, 2011). To keep the momentum, the efforts have
shifted over time from the calls to share and re-use data to initiatives that focus on tiered data
management that accommodates heterogeneous interests and encourages openness and
cross-disciplinary interactions while providing necessary protections (Anderson, 2017; Plale
et al, 2019).

The visions of open and widely shared data are being gradually reconciled with complex
realities that stem from the disciplinary differences and variety of data. As more and more
sources and tools are used for data collection and analysis, new forms of expertise are needed
to do so. Both in and outside of academia there is a need for individuals who are comfortable
and proficient in data-intensive environments and have both the domain expertise and broader
skills that allow them to expand their methodological repertoire and use, analyze, and preserve
data that comes from multiple sources.

The global and collaborative nature of research is another trend that challenges the existing
data practices and training. Research is often done outside of a specific lab, with contributions
from such groups as IT, libraries, and data analysts. In addition to being comfortable with data-
intensive work, one needs to be able to work in diverse environments. Exposure to international
policies and practices and extensive networking can help overcome the isolation some feel
within their academic fields and support interdisciplinary work (Porter et al, 2006).

Formal education programs are inevitably slow to respond to the changes in research
environments and data practices. While many efforts exist to modify curricula to enable data
thinking and action (Cao, 2018; Varvel et al, 2012), creating new effective programs is a long
process that includes institutional, social, and technological change. Moreover, as some form
of change is necessary in almost any profession, from humanities to astronomy, not everyone
will be able to undergo formal training to acquire the ability to work in global data-intensive
environments. Shorter programs that work across disciplines and complement core knowledge
of the domain with skills in interdisciplinary data work can help fill this gap.

In this paper we discuss paths toward interdisciplinarity, openness and transparency through an
early-career fellowship program that was administered as part of the Research Data Alliance,
a global organization that aims to enable open sharing and re-use of data. First, we describe
our approach to facilitating and evaluating the program that had the goal of exposing students
from various backgrounds to the challenges of data stewardship and discuss its processes and
outcomes. Second, we use our empirical findings as well as the existing literature to propose
recommendations for future programs and identify ways to foster interdisciplinary data cultures
among the future researchers and professionals.

BACKGROUND
EARLY CAREER DEVELOPMENT

Two concepts are useful in understanding the processes of becoming part of a profession and
related early career development: socialization and acculturation. Socialization is the process
during which people internalize shared understandings that exist in the society and learn
the roles, norms, and values necessary for participation in it (Berger and Luckmann, 1990).
Professional socialization involves learning the values and behaviors of a particular profession,
which happens through a combination of formal and informal, or ‘hidden’ curricula (Hammer,
2006). The formal curriculum helps students to hone their knowledge and skills. The ‘hidden’
curriculum is delivered through various forms of mentorship, networking, and communication
in which students participate at their institutions, in professional societies, and within peer
networks. As students and early career professionals (‘early careers’ or ECs hereafter) observe
others in professional environments, they learn the needed attitudes and behaviors and,
presumably, adjust their pre-existing attitudes and behaviors.
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Acculturation is a process of adaptation to a new cultural context that creates a new sense of
identity (Berry, 2003). In the professional context, acculturation means adapting to the cultures
of academia and its institutions within a certain locality and disciplinary orientation as well as
learning the associated values and norms of conduct. As can be seen from definitions, the
terms ‘socialization” and ‘acculturation’” have overlapping meanings as they both encompass
individual and group-level changes and distinguish between using the strategies of learning,
adaptation, and integration (Dinmohammadi et al, 2013). In this paper we use the term
‘acculturation’ to emphasize the cultural conception of knowledge production and disrupt its
epistemic unity, i.e., the assumption that there is only one type of knowledge, one scientific
method that contributes to its production, and one culture to which scholars and scientists
belong (Knorr Cetinag, 2007, 1999). The cultural conception of knowledge also allows to highlight
the differences in working with research data and the need for understanding multiple contexts
and overlaps that exist within data-related activities.

Learning the techniques of data collection and analysis as well as adopting the norms of data
sharing and archiving is part of professional acculturation, which takes a variety of forms,
including early career scholarships and fellowships. Mostly common in medical and clinical
fields, a fellowship is usually a relatively short-term yet intense engagement, frequently offered
with a financial reward, that allows ECs to further or complete their training and solidify their
skills in teaching, research, service, communication, and leadership (Ford Foundation, 2019;
University of Birmingham Research and Commercial Services, 2009). It also acculturates
the ECs into the field by deepening their connections to practice and helping them adapt to
professional values and behaviors and resolve inconsistencies if needed (Handelsman et al,
2005). When a program has specific goals and committed mentors, it can have a strong effect
on the ECs’ success in establishing their research agenda, finding external funding, publishing,
and securing a job (Burns et al, 2015; Hickey et al, 2014; Shtasel et al, 2015).

Professional acculturation, however, becomes complicated when one is aspiring to thrive in
a culture that prioritizes diverse data and technical skills as an addition to primary domain
knowledge. Broad data training is different from data science as a disciplinary orientation, adding
an interdisciplinary dimension to early career development. Attempts to support ECs in the data-
intensive cultures resulted in a number of programs that have emerged in recent years. Some of
these programs support diverse data science careers and training (MSDSE, 2019), while others
focus on interdisciplinarity or data management and curation skills (DataONE, 2019; Keralis,
2012; Martin and Umberger, 2003). A number of fellowships focus on promoting openness in
data, software development, and scientific methods (Mozilla, 2019; School of Data, n.d.).

Most of these programs are still defining their models of supporting open data and
interdisciplinarity. This evolving character along with the long-term sustainability problems
contributes to the lack of evaluation of these programs in their impact on ECs and data cultures.
Exploratory qualitative studies have shown, though, that the challenges of acculturating ECs
into open and transdisciplinary data cultures are associated with the rigid academic reward
system, ECs’ unfamiliarity with the changing community norms, and lack of training and
support (Koch et al, 2018; Nicholas et al, 2019). How can interdisciplinary acculturation help to
develop skills to thrive in data-intensive environments, while learning to appreciate epistemic
diversity and different types of data? How can interdisciplinary data cultures balance disciplinary
and problem-oriented career development? In what follows, we examine a program that
was designed with these questions in mind and use its outcomes to inform future programs
and research.

RDA/US DATA SHARE FELLOWSHIP

The RDA/US Data Share Fellowship program was established in 2014 to support the engagement
of early career professionals (ECs) in the Research Data Alliance (RDA) - aninternational initiative
that builds the social and technical infrastructure to enable data sharing (Berman et al, 2014).
The RDA work is carried through the establishment of Working and Interest Groups (WGs and
IGs) that develop technical solutions as well as best practices, recommendations, and surveys
of community needs. As of August 2019, there were 36 Working Groups and 66 Interest Groups
that cover a wide range of topics from legal issues and data interoperability to data science
education and bibliometrics. In addition, Birds of a Feather (BoF) groups are convened at the
biannual RDA Plenaries to gauge the interest in new topics. With over 8,800 members from
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137 countries representing research, data management, publishing, government, and many
other communities and stakeholders, RDA as an organization provides many opportunities for
discussions, leadership, and expertise (RDA, 2016).

Building upon a pilot program (Kouper, 2014), the fellowship offered financial support,
networking, and mentorship opportunities for young scholars and professionals to facilitate
the development and advancement of their data-related interests and to strengthen RDA
and its US-oriented activities. The RDA/US Data Share Fellowship program differed from other
programs in the following:

+ Central to the scope of the program was exposure to international data and data
sharing norms

»  Selection criteria ensured a fit between ECs and RDA vision and projects, therefore
prioritizing applicants who emphasized data as the object of their interest

+ Fellows’ applications were evaluated for having both data and domain expertise

The RDA/US Data Share fellowship was open to graduate students, postdoctoral researchers,
and early career professionals at institutions of higher education in the United States without
consideration of the applicant’s country of origin. In 2015-2018 the program distributed
an annual call for applications inviting interested applicants to submit their proposals that
described the topics they were interested in and potential connections with RDA WGs and IGs.
Program coordinators and directors, in consultation with the Advisory Board, facilitated the
review process and provided guidance and training to the fellows. Depending on the complexity
of the projects, fellowships ran for either 12 or 18 months. Fellows were expected to develop a
portfolio including reports, presentations, data releases, and technological artifacts related to
their fellowship experience.

New fellows selected annually attended a cohort-building orientation workshop at the beginning
of their fellowship and then worked remotely from their home institutions, while participating
in online sessions and attending RDA plenary meetings, bi-annual events that are held in
different places around the world and that bring together data managers, librarians, computer
scientists, and domain scientists to work on improving data sharing. Plenary attendance was
part of the fellowships, and funds were provided for the fellows’ travel, lodging, and meals.
While in attendance fellows were expected to 1) participate in the activities and deliberations
of the WGs and IGs, 2) present a poster related to their project, and 3) take part in RDA/US Data
Share fellowship activities at the plenary. Program coordinators helped fellows find WGs and
IGs that aligned with their professional and educational activities and encouraged fellows to
contextualize their work in the broader RDA membership, institutions, and organizations.

The RDA/US Data Share program complemented the existing fellowship programs by
broadening the pool of applicants, by being intentionally flexible in the forms of engagement
and dissemination, and by conceiving barriers to openness and data sharing along the
socio-technical continuum. It relied on internal and external evaluation to ensure its quality,
consistency, and impact. Both evaluations included surveys of attitudes, analysis of progress
reports, self-assessments, and observations during plenaries and other events. External
evaluation in year 1 and 3 of the project was summative in nature and helped to determine
whether the program was positively affecting fellows’ careers or research outcomes. The
materials from these evaluations serve as data sources for this study.

METHODOLOGY

To facilitate an in-depth inquiry into the program, its outcomes, and larger impact on data
cultures, this study was organized as a case study. The relatively small number of participants
and a need to protect their anonymity prompted us to use the whole program as a unit of
analysis. Rather than examining individuals and comparing them within and across the cohorts,
we collected information about how those individuals perceived the program and its role in
their professional development. To go beyond an evaluation of the program, our case study
approach was combined with the grounded theory and participant observation methodology
in data collection and analysis (Charmaz, 2014). Such combination allowed us to gain a deeper
understanding of both the bounded phenomenon of the case, the program itself, and the
larger issues of fostering data cultures that such program may raise.
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The study, approved by Indiana University Institutional Review Board (protocol # 2007944155),
relied on a broad range of data sources, including feedback surveys, interviews, observations
from external evaluations, field notes, and fellows’ deliverables and profiles (see Table 1). The
authors of the paper have participated in the program as coordinators and evaluators and
collected data at various stages, using parts of it for programmatic purposes and, over time,
constructing a rich data set for subsequent analysis.' Field notes included notes taken during
meetings and plenaries that documented changes and evolution of the program as well as
interactions among the fellows and others who came into contact with the program.
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DATA SOURCE INDIVIDUALS PER

DATA SOURCE

DESCRIPTION

Field notes 49 Field notes from program coordinators and external evaluators that include observations
about fellows and their interactions with the fellowship and RDA.

Fellow CV 49 Resumes and curriculum vitae of accepted applicants.

Fellow application statement 49 Statements submitted by fellows during the application process. Statements included
brief descriptions of the applicant’s research interests and relevance of RDA to their career.

Orientation survey 32 Follow-up surveys that were sent to each cohort after the orientation with questions
about fellows’ perceptions of the event, the RDA and the fellowship.

Plenary survey 51 Follow-up surveys that were sent to fellow attendees after each plenary with questions
about fellows’ perceptions of the event and their participation in it and the RDA.

Fellow interview 35 Structured interviews with the fellows, containing questions about fellows’ perceptions of

the program, the organizers, and the benefits to their career. The cohort of 2014 was not
included in the evaluation process and therefore was not interviewed.

Program coordinators interview 4

Structured interviews with program coordinators, containing questions about the

coordinators’ role in the program and their perception of its activities and impact.

Mentor interview 6 Structured interviews with mentors, containing questions about the mentors’ role in
the program and their perception of the fellows’ performance. The formal mentorship
program was in place only in 2015.

Fellow final report 17 Reports that were submitted by the fellows at the completion of their fellowship.

Fellow poster 60 Fellows’ posters presented at the plenaries as part of their program (some fellows

presented more than one poster).

All the data was organized into a database that grouped documents of the same type and
contained brief descriptions of each data source and its contents. Recorded interviews were
transcribed and saved as text documents for subsequent analysis. Several interviews were
not recorded, and extensive textual notes taken by the interviewer were used for analysis in
those cases. Documents within each source type were organized chronologically, by the cohort.
Materials quoted in this paper have been anonymized and may include minor editing for clarity.

A sample from each data source was examined independently by two coders who identified
the initial themes and discussed overlaps and deviations in interpretations of the themes. The
initial coding focused on the processes and activities within the program and on the meanings
that participants attributed to those processes. Additionally, the coders used common data
management terminology, e.g., terms such as ‘curation,” ‘preservation,’ ‘sharing,” ‘metadata,’
and so on as part of the in vivo coding that assisted in theme development (Ritchie and Lewis,
2003). The coding proceeded in several iterations, where the coders continued to raise questions
about the themes in the data, addressed the gaps and relationships between the themes,
and combined the overlapping themes into a reasonable number of categories. After three
iterations of going through the data, the coders finalized the themes and generated hypotheses
about how the themes were related and what conceptual abstractions they supported. These
hypotheses and abstractions are presented below.

! Due to the small sample size of the dataset and an increased risk of de-anonymization, the data cannot
be shared publicly. The interview and survey protocols are shared as supplementary materials. Researchers
interested in examining the data should contact the corresponding author.

Table 1 Sources of data for
the case study (see also
supplementary files for survey
and interview questionnaires).
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FINDINGS

ECs in the RDA/US Data Share program went through many acculturation experiences that
included both disciplinary and interdisciplinary aspects. Those experiences can be grouped
into four larger themes: experiencing diversity, developing professional ties, learning the data
landscape, and becoming leaders.

EXPERIENCING DIVERSITY

While participating in the program, the fellows have had opportunities to interact with many
individuals and groups that varied in their demographic, educational, and other characteristics,
both within the program and as part of the RDA community. The program supported four
annual cohorts between 2014 and 2017. The first 2014 pilot cohort consisted of two types
of participants - the fellows and the interns. Each recruited cohort had individuals of both
males and females and had varied characteristics in ethnicity and nationality and career stage
categories. There was often almost a 50/50 split between males and females in each cohort
(see Table 2).

2014 INTERN/FELLOW 2015 FELLOW 2016 FELLOW 2017 FELLOW TOTAL

Female 6 3 7 9 25
Male 8 5 7 4 24
Total 14 8 14 13 49

While the majority (about 73%) of fellows came from the US, close to one third (27%) were
citizens of countries in South, East and West Asia, and the Middle East. This breakdown is
comparable to the graduate enrollment statistics in the U.S. with international students
constituting 18.5% in Fall 2017 (Okahana and Zhou, 2018).

In addition to inherent diversity, the program had a noticeable degree of acquired diversity,
which included experiences and education. The RDA/US Data Share program defined ‘early
career’ as being a graduate student or having received a graduate degree within 3 years at the
time of application. As a result, each cohort had a mix of students, postdoctoral researchers,
and early career professionals, with graduate students representing about half of the fellows
(see Table 3).

TITLE CATEGORY FREQUENCY PERCENT
Academic (e.g., assistant professor, lecturer, other faculty) 8 16%
Professional (e.g., data manager, librarian, software developer) 8 16%
Graduate student (doctoral or master’s) 25 51%
Postdoctoral fellow 8 16%

In their feedback on program orientation and plenaries most of the fellows commented that
meeting others and learning about their varied backgrounds was one of the most positive
experiences of the fellowship. The combination of structured and unstructured interactions
increased the perceived benefits of mutual sharing and learning:

‘I liked getting to know the other fellows and meeting the fellowship team face to
face. And having bonding moments!’

‘Getting to know the other fellows and their interests. ... This actually occurred mostly
during the downtime, but the organized interactions helped with getting to know the
less talkative.’
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‘I especially enjoyed the exercise of speculating on possible collaborations as it
pushed us to consider additional collaboration even as we were beginning a new
fellowship project.’

The fellows often discussed their differences and similarities during orientation and other
events, trying to find common ground and ways to connect. During our observation we
documented occasions where fellows have discussed the issues of gender and childcare in
academia, stereotyping and racism, and methodological purism in some research areas. Most
of these discussions took place during breaks from formal programming and informal meetups
organized by the fellows. In their interviews fellows also acknowledged the positive effect of
meeting people who come from other disciplines or backgrounds. The mixture of career stages
and academic positions within each cohort helped ECs to learn about the challenges of moving
from one career stage to another, in and out of academia, or between disciplines.

Despite the efforts to attract applicants from various disciplines, many applications came from
the areas that are related to information processing and technologies. The topics of research
data and the activities of RDA as an organization have attracted many applicants from the
library and information science area. As a result, almost half of the program participants were
from that disciplinary area (47%, see Table 4). At the same time, the rest came from a variety of
disciplines that cut across computer science and engineering, life and social sciences and some
interdisciplinary areas such as public health or biostatistics.

DEGREE AREA FREQUENCY  PERCENT
Computer science/Engineering 8 16%

Life sciences 5 10%
Library and information science 23 47%
Physical sciences 2 4%

Social sciences 4 8%

Other (e.g,, statistics, public health, IT) 7 14%

This prevalence of library and information science orientation was noticeable to some fellows
who commented that this could have a negative effect on diversity of experiences and
connections and called for more outreach to other disciplinary areas:

‘So if there were future RDA fellows, if there was another round of co-funding, that
there needs to be expanded outreach into other fields. I found that, it wasn’t in my
cohort, it was very much library sciences folks, and that’s great, but there needs to be
more diversity.’

Besides demographics and education, the program encouraged diversity of project designs.
Fellows proposed and implemented projects that ranged from examining metadata standards
in specific domains to studying data needs and behaviors to designing discovery platforms
and workflows, their methods included surveys and interviews, writing code, and performing
secondary analysis (see Figure 1).

Many fellows used more than one method in their research, and none of the cohorts had
projects that relied on statistical modeling, quantitative methodologies, or experiments. The
first cohort had more projects that relied on more than one method with an average of 3
methods per project. All other cohorts averaged around two methods per project. Many fellows,
especially in 2014, 2015, and 2016 cohorts, included systematic literature review into their
projects (11, 5, and 8 fellows correspondingly). The method of classification used by a small
number of fellows in each cohort refers to the analysis of existing entities, such as repositories,
metadata schemas, user profiles, or databases and grouping them into classes according to
the criteria developed by the fellow. Fellows also used surveys, interviews, and observations as
well as programming techniques to work on the topics of their projects.

Even though some fellows have used scripting or coding in their projects, the overall
methodological orientation of the projects can be described as qualitative and exploratory. The
limited duration of the program required the coordinators to select projects that were smaller
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FELLOW (N=14) (N=8) (N=14) (N=13)

in scope, achievable within one year. This created an environment that could be described as
less engaging for fellows who were interested in quantitative approaches or had ambitious
plans to implement a full-scale research project, which could have decreased the theoretical
and methodological diversity of the program. Over time, several fellows who had interest in
quantitative and experimental research designs began to withdraw from the program activities.
One such fellow, for example, when asked to contribute to a collaborative project within the
program, refused, arguing that it was unclear who would benefit from such an effort.

The analysis of program applications and subsequent contributions to the program
demonstrated that ECs’ levels of activity and patterns of participation in RDA corresponded to
their awareness of diversity. Thus, several participants within each cohort mentioned in their
applications the increasingly diverse nature of data, practices, infrastructures, and research
personnel. Those fellows appreciated the active efforts of the program to provide diverse
experiences and noted that they learned a lot from such a diversity:

‘The spirit of RDA and the energy and initiative of its members, in particular the
organizers of the fellowship program made participating in the community an
absolute pleasure. The diversity of interests in the community is fascinating and
makes meetings both educational and enjoyable.’

Although this needs to be tested in a larger sample, our analysis shows that fellows’ attitudes
toward diversity and interdisciplinarity had an effect on how engaged they were and how they
formed relationships with other fellows. Those who focused narrowly on their own research,
disciplinary practices and career achievements tended to be less willing to participate in
discussions or collaborative activities. Those who already had some previous exposure to or
understanding of diversity were more open to new opportunities and further benefitted from
mutual sharing and learning:

‘I would also point to the fact that the two of the other fellows and I have continued
to kind of work on the side projects that are both related to RDA and not related to
RDA... we continue to have conversations offline, we continue to talk about and share
our work with one another, so I think those are also tangible outcomes, right. They’re
pointing to the development of a cohort of colleagues’.

DEVELOPING PROFESSIONAL TIES

Even though the program was positioned as part of the global organization that encourages
interdisciplinarity and cross-pollination, fellows within the program sought their respective
disciplinary communities first as they wanted to form closer ties with members of those
communities. This was evident in the discussions and activities around mentorship and the
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acknowledgement that professional obligations have a significant impact on fellows’ behavior.
Thus, making connections that would allow the fellows to collaborate, submit grant proposals
and publish within their disciplines was among the primary goals for young researchers. The
program helped ECs to gain confidence within their discipline and branch out into their own
work apart from advisors and mentors:

‘I personally got a lot out of attending [a plenary]. ... I met [name], the chief editor
of a journal that T am planning to submit an article for publication. I was able to
describe to him the idea I had for the paper and get helpful tips on how to improve
the paper which will hopefully increase the likelihood of its acceptance.

Networking within the organization was one of the largest components of how the fellows
developed ties to their professional communities and beyond. Despite their disciplinary
commitment, most fellows recognized the importance of wider and more diverse ties and
often formed such ties, either on their own or with the help of program coordinators, who
extended their own networks and introduced fellows to people from a variety of backgrounds.
Professional ties extended into diverse transdisciplinary ties when domain-oriented ECs paired
with computer scientists and vice versa or researchers engaged in the discussions with librarians
and data managers. As some fellows pointed out, meeting people from academic and practice-
oriented communities as well as from businesses and governments provided them with new
perspectives on their research and its impact and on ways to collaborate.

Fellows also networked across geographical regions beyond the US. The international reach of
RDA was a noticeable component of the fellowship, although its long-term impact is not clear.
One of the common benefits of international exposure was learning about other regions’ data
challenges and ways to address them. Similar to other interactions, in international networking
fellows looked for disciplinary connections as the quote below illustrates:

‘My research topic that I did for RDA was very-very particular in that not many
researchers are doing research in the area so being connected with a group of
people who are doing work in the area was really-really helpful. And the network
was international so I was also connected with some international researchers
in [regions] which leads me to initiate another collaborative project so that was
really helpful’

Several fellows established international collaborations as part of the working and interest
groups, although such collaborations stopped or slowed down due to the more immediate
professional obligations or lack of funding. Lack of funding and time was mentioned several
times as one of the main obstacles in engaging in new cross-disciplinary and cross-regional
collaborations.

Another challenge in forming interdisciplinary professional relationships and learning to
navigate transdisciplinarity was the topical breadth of RDA as a diverse and global organization.
For individuals at the early stages of their career such breadth creates difficulties in joining
conversations and making connections. Fellows sometimes felt frustrated with the need to
communicate across multiple disciplinary languages, especially in large virtual collaborations.
They had to learn to overcome those challenges through utilizing multiple forms of
communication and asking for mediated introductions. Those who learned to communicate
early and be persistent were able to better align their work within the organization and
receive help:

‘I believe that communicating with a working/interest group from early on is
essential. I should have started the discussion with the group before I made my
initial project plan. To stress the point, once I was in continuous contact with one of
the group chairs it became easier to manage my work. It also lent credibility to my
efforts and helped me communicate better with my collaborator.’

Our program began with a formal mentorship model, where in addition to reviewing and
selecting applicants, we also reviewed ongoing RDA projects and matched fellows to them. This
resulted in several ineffective or incompatible matches, so in subsequent years the program
implemented informal mentoring system through the position of the program ambassador.
The main ambassador’s role was to regularly communicate with the fellows, learn about their
needs, and introduce fellows to RDA members who might be helpful to them.
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The ambassador position also helped to address the challenges of mentorship across disciplines.
It is difficult to match individuals for interdisciplinary mentoring; if the mentor and mentee
come from different disciplinary backgrounds, the relationship cannot be built on the shared
domain knowledge or techniques. Rather, mentors and mentees have to seek common ground
in such areas as potential career paths, methodological diversity, or data-to-domain bridges.
Although there was some frustration with how busy and not always available the mentors
were and some fellows voiced a desire for an assigned RDA mentor, whose interests were
closely linked to their own, many fellows appreciated informal interdisciplinary mentorship and
the breadth it provided:

‘And what I liked about RDA is that not only are they giving me career advice but they
were also like in fields or tangential fields of what I'm doing. So it’s not just like my
major professor who knows me and gives me good career advice. When someone
doesn’t know as much about you to give you that advice is more valuable I guess. ..
that’s the biggest thing I kind of walked out with.’

Despite some dissatisfaction with matching and the amount of mentoring within the program,
all fellows recognized the importance of mentorship and many expressed willingness to become
mentors in the future. The flexibility of our approach and mediation of the ambassador allowed
for mentorship to take many forms and rather than focusing on matching and choosing the
right individuals, to support the variety of ECs needs, including professional development,
emotional support, a sense of community, role modeling, and creating a space for discussions.

LEARNING THE DATA LANDSCAPE

The fellowship has been advertised as a program that focuses on data issues, particularly, the
issues of openness and sharing. The applicants, especially those who were subsequently selected
to become fellows, have demonstrated awareness of the data issues in their statements. They
discussed their experiences of working with data, lack of sharing in their disciplines, and the
challenges of publishing data or finding data sets for re-use. Many expressed dissatisfaction
with the existing state of knowledge stewardship in their domains and asked to join RDA to
improve the existing practices.

Applicants approached their statements from the traditional proposal writing perspective.
They identified a gap in the literature or in practice, described its significance, proposed
steps to address this gap, and developed a timeline for their projects. In their statements
they communicated confidence in their skills to complete the projects. Very few of them
acknowledged the need to learn more about data issues even though the challenges of data
stewardship are still not commonly taught in academic programs. Rather than focusing on
learning, the applicants considered the fellowship as a way to build their professional networks
and leadership and research skills and advance their careers:

‘In the next five years, with opportunities provided by RDA/US, the support of a
strong professional network, and my leadership skills, I can play an important
role as a researcher and educator in providing better data access and distribution
infrastructure...’

Over the course of their fellowship, however, many fellows expanded their perspectives
through the exposure to the global and diverse networks of RDA. The Research Data Alliance is
an organization that focuses on improving research and development through improving data
practices. For ECs it meant that in addition to learning their disciplinary practices, they were
learning about open science and transparency movements, the practices of data stewardship,
data organizations, both RDA and others, and about data science techniques: ‘Seeing the data
challenges that different communities face and proposed solutions to these problems, from
various perspectives, was extraordinarily helpful.’

Fellows also broadened their view of the data world:
‘It helped me get a sense of the broader data landscape and that was definitely

valuable. I didn’t do as much so that was a big help. I did get involved with groups
that were not necessarily part of my fellowship project, so that was helpful.’
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‘And so I just think that, that kind of opening my eyes as an early career researcher,
to the vast landscape that is out there, that I can be a part of. It was really cool.’

Fellows learned through both discussions and practical work. They engaged with WGs and
IGs and collaborated along the many aspects of the data landscape, sharing and acquiring
expertise in the areas of programming and data science techniques and data management
and curation. Figure 2 below illustrates changes in the themes that ECs discussed at the time of
their application to the fellowship and the themes they addressed while being in the program
as evidenced in their plenary surveys, interviews, posters and final feedback.
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As can be seen from the image above, over the course of the fellowship ECs’ awareness and
attention remained almost the same with regard to some issues and shifted with regard to
others. Thus, attention to cyberinfrastructure, or creating tools, platforms, and other technical
support to enable data sharing remained relatively high in both application statements and
other documents (22% and 21% correspondingly). Fellows made these issues a prominent part
of their applications and later they acknowledged that they learned about many cutting-edge
developments in data repositories, platforms and programming languages, and distributed
management systems. As one fellow put it, ‘RDA is still the best venue I have found for learning
about large scale and global data sharing infrastructure development and issues.” Other
themes that were stable and relatively high in the levels of attention included metadata and
semantics (18% and 16% correspondingly) and data sharing (10% and 11%).

Awareness of the issues of curation and preservation as well as the issues of standards in
research have increased. While at the beginning, curation and preservation was mentioned
only in a couple of applications of those who specialized in these areas, more fellows have later
realized the importance of taking care of research data early on to avoid poor quality, shallow or
incorrect insights, and loss of data. In their posters and plenary observations fellows discussed
the needs and challenges of curating and preserving geoscience and climate data, data from
specific populations such as indigenous communities and the need to educate others on these
topics. With regard to the standards in research, fellows realized how much needs to be done
in establishing the standards for publishing data and software, for policies around data, and for
domain-specific standards that encourage data exchanges.

The topics that decreased over time included data access and stewardship of scholarly outputs.
In application statements these were the topics that were the most broad and non-specific and
included calls for improving access to data or for the need to improve how we share the results
of research and scholarship. Over time, through their experiences at RDA fellows deepened their
knowledge of these topics and discussed them in more concrete terms, thus transforming them
into the issues of curation, sharing, data science techniques, and other topics. Several topics
that were not addressed in the application statements became visible in other documents.
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Such topics included data citation, interoperability, ethics, and data governance. All these
topics are regularly addressed with the RDA events and discussions.

Learning the data landscape also included understanding how data organizations work as
they do not necessarily organize their events and meeting the same way as discipline-oriented
conferences or meetings of other professional societies do. Thus, when asked about what
worked for them in the program, fellows commented about their confusion about the RDA
plenaries at first and the time needed to understand the purpose of the organization,

‘For the most part these seemed to lack purpose, at least compared with other
conferences I have been to that are more individual project focused. But I think I am
alright with that now that I better understand the purpose of plenaries.’

From the fellows’ perspective, data organizations such as RDA provide a venue for interdisciplinary
international interactions that bridge gaps between practice and research. Data professionals
come from a variety of backgrounds and there is cooperation between the government,
business and academic sectors. Those who are confronting data challenges in their work meet
those who know how to address those challenges. The interactive style of plenary sessions
and the format of working groups was perceived as more purposeful and engaging than the
regular ‘talk-at-you style of conference’, although those who were interested in advancing their
research found RDA plenaries somewhat difficult to contribute to:

‘...one of my challenges that the more I've learned about how the organization works
the more I've realized that my project was perhaps a little bit too theoretical and not
quite focused on bridging the gap between research and practice enough...’

Nevertheless, many fellows mentioned the importance of such organizations as places where
change in the practices of data and knowledge production could happen.

BECOMING LEADERS

The change from a novice to a knowledgeable professional and, moreover, a leader in the field,
was hard to observe in a short timeframe of the fellowship, but the way ECs talked about their
experiences sometimes indicated that they were making this transition. Fellows mentioned how
they learned the useful methodological skills, e.g., interviewing, coding, and so on, and the skills
that are part of the changing academic landscape, e.g., teamwork, negotiating interdisciplinary
boundaries, and appreciating the disciplinary diversity. As they discussed the issues of data,
fellows shifted from the ‘learning’ mode to the ‘problem solving’ mode. The quote below, for
example, shows ECs as active participants in the emerging changes and uses a collective ‘we’
do describe contributions (emphasis added):

‘I think that most early career fellows want to see their disciplines advance data
infrastructure, and it was great having a space where we could share ideas about
how to move this forward.’

In addition to learning the elements of both the traditional academic cultures and the data
landscape, the fellows used their experiences to advance their respective fields, considering
their accomplishments within the program as part of their personal and professional growth.
ECs recognized their role of becoming the leaders in their professions in the future as well
as becoming potential agents of change in academia and data-related professions. They
were well aware of the discussions about openness and accountability in science as well as
the need to encourage data sharing. They also understood that the existing fragmentation
of scientific research and its division into technical and non-technical domains creates
gaps in building cyberinfrastructure and wanted to address these gaps by organizing joint
interdisciplinary sessions,

‘Tran a session called [session name]. I was very excited about this session because I
think the discussion was very engaging and that it helped build connections between
the more technical WG chairs and those in the [other] domain. I was asked to send
the findings that I presented in this session to TAB [Technical Advisory Board], so I felt
as though it had potential to make a real difference in RDA.
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Fellows’ growth into leadership happened in several different ways. Through their application
proposals and subsequent work on projects they learned to manage their time and adjust
to the changing circumstances of the program that were beyond their control. They learned
to manage their projects alongside their coursework or other professional responsibilities and
think about their work through the lens of interdisciplinary community that values openness
and responsible handling of data. They also tried some ambitious ideas and learned to accept
and manage both the successful and unsuccessful parts of such ideas.

Through their networking and communication experiences, fellows reached out to external
entities, both organizations and people, and established connections in search for funding,
partnerships, and so on. They found collaborators and submitted papers for publication,
conference presentations, and grant proposals. As ECs worked through their collaborations, they
began to reflect on this topic in a broader sense as something that needs cyberinfrastructure
support:

‘How do we create and produce tools to seamlessly connect related research projects
in complimentary, organic ways that compel collaborations in both the physical and
virtual worlds where our collaborative projects are developed and executed?’

Several fellows in each cohort went on to take leadership positions within RDA. They
organized plenary sessions, chaired working and interest groups, and even participated in
RDA governance. Despite often going back to their respective professional communities and
sometimes prioritizing those communications, fellows were eager to explore connections
within RDA and build diverse collaborations. Even though some of them were rather hesitant to
initiate conversations as they felt like ‘fish out of water’ among the more experienced or more
connected RDA members, many appreciated opportunities to learn about others’ backgrounds,
share ideas, and plan future work together. Through their interactions with professionals from
many fields, they also expanded their view of possible careers in data and became ready to
seek and craft diverse career paths.

The level of initiative varied among the fellows. To a certain extent it depended on the amount
and scope of ongoing activities within RDA, but also on the career stage of the fellows and how
comfortable they were speaking up and proposing ideas in front of a group. Thus, fellows who
became leaders within interest and working groups or led specific initiatives had their research
topics defined and closely connected to RDA group activities. This alignment was rather hard
to predict at the application stage of the program because RDA groups are dynamic, and their
work changes based on group members availability and contributions. The fellows were able
to either make a connection between their work and the group or carve out a piece and make
it fit with the group work. As one fellow put it, emphasizing one’s own initiative: ‘... there’s a lot
of people who are very willing to help but especially help those people who are willing to help
themselves...".

While a few fellows were driven by the need to enable changes in academia and the practices
of research and data production from the beginning, for many this became a prominent and a
more nuanced issue through their activities within RDA. At the beginning of their fellowship, the
ECs were confident in making promises ‘to improve the global flow of research data,’ ‘to influence
a multitude of disciplines,” or ‘to make widespread changes to organizational and individual
practice.” As they learned about various challenges in the data landscape, ECs recognized
that much work has to be done in small increments and called for more consultations and
collaborations in attempts to enable change, again using a collective ‘we’ and establishing
themselves as part of the solution:

‘... if we can kind of provide more best practices and governing documentation

and work with stakeholders from funding agencies through publishers to faculty
members and students I think that a lot of these issues we’re facing as individual
labs can really be overcome by kind of having more of a community driven approach.’

One aspect that was lacking in the transition of ECs from learning to mastery and leadership
was their own open data sharing. While the fellows were not explicitly asked about their data
sharing practices, they were asked to report all outcomes and achievements at the end of
their program. Program coordinators also collected citations of all publicly available products
where the fellows were listed as authors. Several ECs mentioned creating datasets among
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their achievements, others reported analyzing data, writing scripts, publishing the results, or
learning new skills. Only one fellow said that they published their dataset and another one
was ‘still considering how to publish my data’. This lack of references to publishing datasets in
reports and public citations was interpreted as no commitment to open data sharing.

In their applications, interviews, and final reports fellows talked at length about how they would
enable others to share data, code, and research findings, but almost none of them provided
examples of their own sharing of data or mentioned themselves as examples of commitments
to open science, even though several of them shared their publications openly online. This
difference between values and actual behavior in science has already been documented by
others (Anderson et al, 2007).

DISCUSSION

The findings from our analysis of the RDA/US Data Share Fellowship program demonstrate
that the ‘hidden’ curriculum of early career programs helps to foster interdisciplinarity and
encourage an active position toward change in data cultures through the conversations around
data. Such curriculum is especially helpful when it has an explicit emphasis on openness,
diversity, and learning. At the beginning, the main objectives of the program were rather broad
- to improve career options of the fellows. Over time, as program coordinators adjusted the
program based on the feedback from the fellows, program evaluators, and the advisory board,
interdisciplinarity emerged as a strong factor in how the program was perceived and practiced.
Recognizing the difficulties of developing a formal curriculum for such a diverse group of ECs,
the program coordinators drew on the breadth of expertise of RDA members and focused on
creating the networking and informal learning opportunities.

Even though all ECs gravitated toward their own professions, mandatory gatherings of all
fellows and broader peer-to-peer and RDA member interactions allowed the fellows to learn
about the expanding system of data objects that is moving toward more computation and
integration of various forms of evidence in support of one’s knowledge claims (Bechhofer et
al, 2010; Chen, 2018; Kahn and Wilensky, 2006). In our program we created an environment
conducive for cross-disciplinary interactions through the following efforts:

* Developing the review and admittance criteria that promoted cohort diversity

* Leveraging RDA structure and programming to expose ECs to multiple data discussions
and problems

+  Creating support for joint mentoring, supervision, and support for peer-to-peer interactions

While the short-term early career programs cannot address the systemic factors that impact
openness and interdisciplinarity, including institutional support, disciplinary specialization,
or funding structures (Bruce et al, 2004; McGraw and Biesecker, 2014), they can introduce
mechanisms that support diversity, learning, and leadership and, hopefully, lead to
a culture change.

Fostering interdisciplinarity through data acculturation, i.e., through exposing ECs to other data
cultures and guiding them to learn and appreciate other forms of evidence without forcing
them to assume certain values or actions is a fruitful avenue for action and research. While
reshaping academic training from disciplinary programs into interdisciplinary clusters may
be a long-term solution (Golde and Gallagher, 1999), examining and creating conditions that
favor acculturation and epistemic fusion within the short-term fellowships and programs is a
necessary intermediary step.

To promote such an intermediary step and further stimulate the discussion on how to develop
and evaluate fellowship programs that foster interdisciplinary and open data cultures, we
combine our findings with the framework for interdisciplinary research programs developed by
Carr et al. (2018). This framework, which emphasizes learning and sustained interaction as a
way to develop a shared understanding of research, aligns well with our findings of experiencing
diversity, developing professional ties, and learning about data.

Our examination of the ECs interactions showed that the overall exposure to diverse research
fields through data provided ample opportunities to learn about interdisciplinarity and build
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the practices of openness and transparency, so we center our recommendations around that.
Table 5 below recommends several programming approaches that promote interdisciplinarity
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and openness that are based on our findings. It also describes the outcomes that implementing
those recommendations will bring. Each outcome can be measured quantitatively by collecting
relevant statistics or qualitatively via interviews and observations.
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RECOMMENDATION

POSSIBLE OUTCOMES

Reach out to multiple disciplinary and cross-disciplinary
areas to ensure a diverse representation of applicants
and participants

Increased opportunities for participation in the program along multiple criteria of
diversity (demographic, educational, social, and so on)

Changes in one’s own attitudes and behavior

Use mutual sharing among participants, guided discussions,
and collaborative projects to help ECs learn about data
practices in other research fields and in other geographical
regions

Respect for diverse methodologies and epistemological standpoints
Improved communication across diverse groups

Broader professional networks

Incorporate both formal and informal training that covers a
broad range of competencies in professional conduct

Skills that are applicable to all stages of the research and data lifecycle
(European Commission Working Group on Education and Skills, 2017)

Awareness of multiple stakeholders that are involved in and contributed to
data cultures

Ability to continue learning and participate in diverse communities

Engage speakers and mentors from both academic and
professional fields to bridge gaps between practice and
research

Interpretations of openness and interdisciplinarity as concepts that are changing
and can sometimes be contested, expanded or transformed (Barry et al, 2008;
Fecher and Friesike, 2014)

Problem-oriented mindsets

Broader professional networks

Provide interdisciplinary mentorship and discuss alternative
career paths

An expanded repertoire of possible careers

Diversification of norms, expectations and decisions in academic careers
(Laudel et al, 2019)

Incorporate themes and activities that focus on action,
leadership and change, e.g., include an explicit open science
pledge for ECs (Farnham et al, 2017)

Understanding of the gaps between norms and behaviors in science and research
(Anderson et al, 2007; Bray and von Storch, 2017; Nosek et al, 2015)

Changes in one’s own attitudes and behavior

This study provides many insights into how to use early career training programs to foster
openness and interdisciplinarity through integrative data practices. At the same time, it has
several limitations. First, the follow-up activities and post-fellowship interactions were not

Table 5 Recommendations
and outcomes that promote
interdisciplinary and open
data cultures.

a funded part of the program. Even though the coordinators interacted with the fellows,
encouraged plenary attendance from the previous fellows and provided continuity by
supporting the early career interest group within RDA, these efforts were rather informal and
did not have a sustained focus. As such, there is a danger that the effects of the program are
short-term. Long-term effects need to be nurtured and further studied.

Second, the findings may be difficult to generalize to other early career programs, especially
the programs that exist within the specific professional associations. Even if the program and
our recommendations are implemented in another cross-disciplinary or global organization, it
is not guaranteed that the effects of mentorship, curriculum development and other activities
can be replicated. Almost half of our participants came from the library and information science
domain, which could introduce bias in data collection and interpretation. Nevertheless, as one
of the first in-depth looks into the role global interdisciplinary organizations into the careers in
academia and emerging data-related professions, our study is useful in generating and further
testing the hypotheses and outcomes related to this area.

Third, the program mostly supported informal interactions and learning through practice rather
than offering formal curriculum. As several recent reports point out, many skills that support
open science and interdisciplinarity can be developed through formal curricular, including
the skills around databases, publication processes, ethics, and others (European Commission
Working Group on Education and Skills, 2017). Both interdisciplinary and disciplinary-oriented
organizations, particularly in the European Union, offer relevant training (EOSCSecretariat,
2020). Our findings and recommendations can be expanded in the future by developing and
studying early programs that combine both formal and informal training.


https://doi.org/10.5334/dsj-2021-002

Finally, what has also been omitted from this study is the role of administrative support in
organizing and sustaining a fellowship program. Staff personnel time was needed to coordinate
and manage the fellows, that is, to process applications, stipends, and travel and to navigate
the policies of multiple fellows’ home institutions as well as the program host institution
and even RDA. While fostering interdisciplinary data cultures through global organizations
such as RDA can be invaluable, these kinds of EC programs require administrative overhead
and can face uncertainty due to changing funding cycles and priorities. Both the overhead
and associated uncertainty may impact the decision-making within the program as well as
its quality.

CONCLUSION

In this paper we reported the findings from the four years of the RDA/US Data Share program
and its successes and challenges of fostering interdisciplinary data cultures. We began with the
assumptions that epistemic diversity is beneficial to the production of scientific knowledge and
research and that such diversity can be promoted by focusing on data practices and connecting
those who practice diverse approaches to data. We posited that early career programs such as
RDA/US Data Share contribute to the development of cultures of interdisciplinarity and can
be successful in expanding the future researchers views on what it means to work with data,
generate new knowledge, and be a successful researcher in the context of openness and
interdisciplinarity.

The findings from our study support those assumptions and confirm the benefits of organizing
an early career program within an organization that focuses on data, such as the Research Data
Alliance. These benefits, which can be largely described as acculturation of ECs to the practices
of interdisciplinarity and openness, accrue through diversity and leadership experiences
and through the exposure to broad professional networks and the landscape of data
practices.

Based on the analysis of the rich data that has been collected over the course of the program,
we recommended a combination of formal and informal training, activities that focus on mutual
sharing and collaboration, aninterdisciplinary mentorship, and activities that support leadership
and behavioral modifications. Future research in this area can evaluate the effectiveness of
implementing these recommendations and examine the relationships between ECs values,
attitudes, and behaviors with regard to openness and interdisciplinarity.
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