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Abstract

Open science data benefit society by facilitating convergence across domains that are
examining the same scientific problem. While cross-disciplinary data sharing and reuse
1s essential to the research done by convergent communities, so far little is known about
the role data play in how these communities interact. An understanding of the role of
data in these collaborations can help us identify and meet the needs of emerging
research communities which may predict the next challenges faced by science. This
paper represents an exploratory study of one emerging community, the environmental
health community, examining how environmental health research groups form,
collaborate, and share data. Five key insights about the role of data in emerging
research communities are identified and suggestions are made for further research.
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2 | Role of Data in Emerging Research Communities

Introduction

Data play a crucial role in scientific research and discovery (Borgman, 2015). In the past
researchers were often limited to using data collected either individually or within their research
team; technical advances and the move to open sharing of scientific data have enabled
researchers to move beyond this approach, not only by facilitating new forms of data gathering,
but also by facilitating the discovery and reuse of data gathered by others--including others
working outside one’s own domain--in new scientific research (British Academy & The Royal
Society, 2017; Parsons et al., 2011).

A key element of domains working together is the ability to access data from one another.
The information challenges and scientific opportunities presented by expanding availability of
scientific data at both large and small scale are numerous (Borgman, 2015; Hey, Tansley, and
Tolle, 2009). Sharing and using datasets across domains, while often essential to research
involving the convergence of scientific disciplines, can be especially challenging (Parsons et al.,
2011; S&4 & Grieco, 2016). This research studies the role of data in the “converging”
environmental health community by studying these researchers’ use of data stored in
disciplinary-based repositories outside their own discipline. Following the trail left by the data
provides a snapshot of how these interdisciplinary research groups formed, collaborated, and
shared data. Understanding the role of data in the formation and work of these teams can help
us identify and meet the needs of emerging research communities which may predict the next
challenges faced by science. The use of datasets as a starting point for understanding data use in
convergence research is a unique approach that adds to our understanding of researchers and
provides insights into how the study of dataset usage could help identify emerging areas of
science and the emerging communities that are forming to study these areas.

The multitude of data challenges researchers face include managing, sharing, discovering,
and reusing data, and these challenges can be particularly notable when it comes to sharing or
reusing data beyond one’s own discipline (Borgman, 2015; Tenopir et al., 2011; Tenopir et al.,
2015; Pasquetto, Randles, & Borgman, 2017; Sa & Grieco, 2016). Making data available
supports the foundation of science—the reproducibility of scientific results. It can also lead to
entirely new ways of producing scientific research including combining data from different fields
to produce new discoveries, insights and conclusions which may lead to new streams of research
(Hey et al., 2009; OECD, 2015; Sharp, Hockfield, & Jacks, 2016).

The National Science Foundation (2017) characterizes convergence as “the deep integration
of knowledge, techniques, and expertise from multiple fields to form new and expanded
frameworks for addressing scientific and societal challenges and opportunities.” Convergence
research is problem-driven and has much in common with concepts of interdisciplinary,
multidisciplinary or transdisciplinary research in that it is highly collaborative, bringing
researchers from multiple disciplines and their methods, tools, and data together to approach a
single compelling scientific problem or challenge (National Research Council, 2014).
Convergence research, however, goes beyond these in that knowledge and methods are not just
shared across disciplines, but deeply integrated and unified in ways that may lead to the
emergence of new research paradigms and new research communities (National Science
Foundation, 2017; Sharp et al., 2016).

This convergence of domains and new streams of research result in a phenomenon that we
term emerging research communities. Emerging research communities are those that have
begun to converge around new areas of science and new scientific challenges. They are
characterized by a high degree of collaboration and by the formation of professional
connections and networks across traditional disciplinary boundaries. This paper reports on
research conducted to identify the information behaviors exhibited by an emerging research
community when interacting with open scientific data.
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Statement of the Problem

An extensive literature review found that little is known about the role of data in emerging
research communities or how these communities are interacting with data repositories during
the research process. For example, environmental health is an emerging research community
that is conducting a substantial amount of new and innovative research focusing on the impact
of changes in the environment on human health and wellbeing (Bright et al., 2012).
Environmental health research uses data and methods from environmental science, the health
sciences, and other fields including the social sciences, data science, and engineering (Hoover,
Renauld, Edelstein, & Brown, 2015; National Institute of Environmental Health Sciences,
2012). An understanding of the role data plays in these collaborations can help us identify and
meet the needs of emerging research communities.

This paper reports findings about the role of data in the emerging environmental health
research community from the perspective of health research that is using data collected by
environmental researchers. We address the following questions:

RQ1: Are researchers using open data exposed by disciplinary-based repositories that are

outside their own discipline?

RQ2: What role does data play in the formation of research groups that address
environmental health challenges?

RQ3: How do environmental health research groups share data?

Background on Environmental Health

We chose environmental health as our exemplar for examining the role of data in a convergence
research environment because the environment and human health are intertwined, making this
an important area of research with potentially high impact on human life and well-being.
Adverse environmental conditions account for a large fraction of global death and disability.
Priiss-Ustiin et al.(2016) estimate that 23% of 12.6 million global deaths in 2012 were caused by
modifiable risks associated with air, ultraviolet, noise, occupational risks, the built environment,
man-made climate change, behavior related to the availability of safe water and sanitation
facilities, and other environmental factors; 22% of the disease burden' could be avoided if those
risks were removed. Though these environmental health risks are a global concern, vulnerable
subpopulations in developed countries and individuals in low-income countries are
disproportionately affected by the health risks brought about by adverse environmental
conditions, often due to factors such as increased exposure to environmental pollutants, lack of
local health infrastructure, and lack of basic resources such as clean drinking water and
sanitation (Elliott, 2011; McMichael et al., 2008).

Numerous definitions of environmental health have been developed (U.S. Department of
Health and Human Services, 1998). This study uses the definition provided by the World
Health Organization (WHO) (1993): “Environmental health comprises those aspects of human
health, including quality of life, that are determined by physical, chemical, biological, social and
psychosocial factors in the environment. It also refers to the theory and practice of assessing,
correcting, controlling and preventing those factors in the environment that can potentially
affect adversely the health of present and future generations.”

Environmental health research varies in both scope and scale, and includes topics such as
identifying environmental-attributable altering on genetics of pathogens, determining specific
links between adverse health effects and exposure to pollutants, assessing the impact of
development on human health and the environment, and tracking and predicting global scale
disease patterns under climate change (Costello et al., 2009; Kearny et al., 2015; Liu et al.,

! Disease burden in DALY, a combined measure of years of life lost due to mortality and years of life lost
due to disability. See: http://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/
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2012; Priss-Usttn et al., 2016). Environmental health issues and their solutions are complex,
and require the expertise of researchers from multiple domains and disciplines (Costello et al.,
2009; Manlove et al., 2016). Environmental health research is often organized by broad topic
area or issue of concern, and conducted by groups of researchers from domains including
ecology, biology, chemistry, public health, social science, earth science, and economics (Bright et
al., 2012; Hoover et al., 2015; National Environmental Health Association, 2016; National
Institute of Environmental Health Sciences, 2012). The one constant is the crucial nature of the
data that describe the environment itself. Each of these groups may have different approaches to
interacting with environmental data.

As with other types of convergence research, the success of environmental health
collaboration depends on a number of factors, including institutional and organizational support
for such research; funding, space, and resources for collaboration activities; appropriate venues
for the publication of research results; tools for the collection, management, and sharing of data
resulting from the research; and researchers’ own skills and experience working as collaborating
members of multidisciplinary teams (Hicks et al., 2010; Lungeanu et al., 2014; Mauz, et al.,
2012; Porter et al., 2012; Reichman, 2004; Sharp et al., 2016). Challenges that exist for
convergence research teamwork can include recruitment of team members with needed
expertise; continued funding and institutional support; challenges involving the establishment of
team roles and guidelines for sharing credit for research work; and the development of a shared
vision, shared understanding of research goals, and common vocabularies, sets of practices, and
standards. All of these can be difficult, as disciplinary cultural differences may not only impact
research practice, but also how underlying research questions are formulated and understood
(Liu et al., 2012; Mauz et al., 2012; Parsons et al., 2011). For collaborations that are
international in scope, language barriers can also be a concern (Liu et al., 2012).

The Role of Data in Environmental Health Research

The environmental health community is characterized by an integrated and data-driven
investigation approach (Bright et al., 2012). The increasing availability of environmental data—
satellite observational data, in-situ measurements, model outputs, reanalysis data, biotic surveys,
and social science data—has generated numerous new scientific discoveries in human health
research by stimulating spatial thinking and providing resources to uncover biological and
ecological interaction between human and environment (Overpeck et al.,2011).

Multiple challenges currently exist for the collection, management, and sharing of
environmental health data. The establishment of shared practices and standards for data
collection at the beginning of a project—as well as agreement on what data should be collected
—is crucial, yet disciplinary differences and the number and variety of variables in play in
environmental health research can make this consensus difficult (Mauz et al., 2012). Due to the
nature of the work, data are often extremely heterogeneous and deciding how to appropriately
manage and store all the data resulting from a project is also a challenge (Brooks, et al., 2016;
Parsons et al., 2011).

Most importantly for this study is the fact that environmental health research makes
secondary use of previously collected data. A current lack of shared standards and practices for
metadata creation, data quality assurance, and quality control can make finding and reusing
data difficult (Hendrickx, et al., 2014; Kearny et al., 2015; Lake et al., 2010; Mattes et al., 2004;
Palmer et al, 2016).

Convergence research areas, including environmental health research, involve the reuse and
integration of disparate and often extremely large datasets, each of which were collected and
described based on the norms and disciplinary practices of scientists involved in the previous
research (Palmer et al., 2016; Sharp et al., 2016). Convergence researchers often lack the tools,
methods, and training to locate needed datasets, to properly interpret and integrate datasets, to
determine the quality of datasets generated by others, and to provide appropriate metadata for
the datasets they themselves create in the course of their research (Hendrickx, et al., 2014;
Kearny et al., 2015; Mattes et al., 2004; Wendt, et al., 2015). The lack of data integration can
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lead to inability to make connections between environmental factors and health outcomes and
to determine appropriate questions for further research, and possible indirect impacts of adverse
conditions and changes in the environment (Brooks et al., 2016; Kearney, 2015; Liu et al. 2012).
New tools for cross-disciplinary data discovery and integration are being developed, and
information professionals as well as experts trained in helping facilitate multidisciplinary team
science, such as staff members at synthesis centers created to support such work, can provide
assistance with these challenges (Bright et al., 2012; Palmer et al., 2016; Roco & Bainbridge,
2013), but there is still much to be understood about how these teams currently interact with
data and existing data repositories and services.

Methods

We take the approach of “following the data” in order to identify researchers who are engaging
in convergence science and working in an “open science” environment. We chose
environmental health research as a focus for three reasons. First, it is a data-intensive research
community that is heavily dependent on secondary use of data. Second, it is a convergence
research community bringing together data from many disciplines. Third, the research is
important to society and depends on data that is reliable and trusted.

The first step we took was to use the definition of environmental health provided by the
WHO (1993) to identify the primary and proximate disciplines that supply the data used for
analysis by environmental health researchers. Here, the primary discipline is human health and
the proximate discipline is environmental science.

Next, we identified repositories in the proximate discipline that make reliable environmental
data easily identifiable and accessible. We used Data Observation Network for Earth
(DataONL) as a federated access tool to search 30 member repositories holding over 402,066
individual data files and 227,339 metadata files of environmental data as of June 2016
(DataONEL, n.d.-a).

The third step was to review what proximate discipline datasets had been used to produce
environmental health publications. The repositories identified health science publications that
had used their datasets. We also searched Web of Science and Google Scholar for
environmental health articles published in environmental health or human health-related
publications, including journals such as Journal of Public Health, Population & Environment, and
Environmental Health Perspectives.

The fourth step was to review the list of publications and identify articles that matched the
following three criteria: 1) the research fit the definition of an environmental health study, 2) the
research was published within the last 10 years, and 3) the datasets used in the research were
available from any of the DataONE repositories. After reviewing 14,000 results, there were
twelve articles that fit these three criteria.

All twelve articles had multiple authors and we found that 32 of these authors had their
email addresses available online. Each of these 32 authors was contacted via email with an
invitation to participate in an interview. The first-round invitation email allowed a week for a
response and the following week, a second invitation email was sent to those who had not
responded. This resulted in five participants scheduling an interview. These five participants
were co-authors of five different papers resulting in contact with 41.7% of the teams represented
by the paper population. These five participants were based in the United States. To gain an
international perspective, a sixth participant who had published environmental health research
using an environmental dataset was invited based on engagement as a DataONE community
member. The sample size is determined to be sufficient since it represents a third of teams
responsible for the paper population and since analysis of the interviews determined that
saturation was reached (Fusch & Ness, 2015). The sample of researchers was sufficient for the
population specified and is not generalized to the full environmental health community.
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Each co-author participant was a member of an environmental health research team. The
participants represented a diversity of institutional types, domains and professional roles.
Interview times were set to be convenient for the participant, and each participant chose their
preferred mediated communication tool, either online via Skype and WebEx or via phone. After
obtaining informed consent, the interview was conducted using a semi-structured protocol to
elicit responses. The protocol included fifteen questions that addressed a range of team issues
starting with how groups are established, how they share data within and outside of the group,
and how the group deals with datasets large and small. Each interview was recorded and the
duration of the interviews varied between 23 - 44 minutes.

Table 1. Participants

Participant ~ Institutional Type =~ Domain Professional Role

1 University Bioengineering, metabolism Research Assistant
in health and disease Professor
[Primary]

2 University Statistics, biomedical data Associate Professor

science [Primary]

3 Federal Agency Human health impacts of Research scientist
pathogens in the environment
[Primary]

4 Research institute Environmental transmission Researcher

of infectious disease [Primary]

5 University Air pollution, acrosols and Associate Professor
occupational health
[Primary]

6 Federal Agency Environmental geochemistry  Research scientist
[Proximate]

The interview recordings were transcribed by members of the research team. After the
transcription process was completed, an initial round of open coding was completed on half the
interview transcripts to identify broad themes in the data and develop the codebook. Following
codebook development, a second round of coding was done on all transcripts. At least two
researchers coded each transcript to help ensure validity and consistency of findings (Merriam &
Tisdell, 2016). When there was disagreement on what the respondent indicated in his or her
response the researchers discussed the discrepancy and came to a consensus on how to classify
the responses. This brought the intercoder reliability to 100%.

The research protocol was approved by the university Institutional Review Board prior to
beginning data collection. Limitations of the study include that a lack of fully established
practices and norms for data citation may mean that published articles in environmental health
were not linked to the datasets that informed the research, as discussed below (Mooney &
Newton, 2012). Articles not linked to an environmental health dataset would also not have been
included in the sample. Additionally, there are limits created by identifying DataONE as a
search tool that could be used by convergence researchers to attain easy access to a large
number of repositories holding open environmental science data. This approach allowed us to
identify data that was used in these repositories, but limited our ability to follow datasets held in
other open repositories that may have been used in environmental health research during the
time period under study. Finally, while our focus was on identifying whether environmental
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health researchers had used datasets exposed by an environmental data repository, we do not
know how the authors discovered the data they used in their work.

Results

RQ1: Are researchers using open data exposed by disciplinary-based
repositories that are outside their own discipline?

Using data repositories to identify researchers for our study, we found that the repositories
reviewed for this study are exposing data that are being used by environmental health
researchers who are outside, but proximate, to the environmental science discipline. While we
do not know if DataONE served as a source of that data for these particular research groups,
our findings do indicate that these repositories do expose data of value to the environmental
health community. While the number of articles found that met the research criteria sounds
small, it reflects three issues: (1) datasets and the published articles they informed are not always
linked; (2) datasets were not mandated to be made available during the full ten-year period of
our search; and (3) data repositories may not be aware of all the articles that have used their
data, especially if these articles are outside the repository's own discipline.

RQ2: What role does data play in the formation of research groups that
address environmental health challenges?

Data plays a role in environmental health teams from the earliest stages of team formation.
Researchers noted they used a problem-driven approach to forming research teams, including
reaching out to the owners of existing data needed for a project. “I would reach out to people,
whoever owns the data, whoever have large data with large sample size...I would reach out to
the owners of those [data] and have them on my team” (Participant 2). They also mentioned the
need to reach out to potential team members based on the requirements of the project grant and
to fill identified gaps in knowledge or expertise.

While not all researchers specifically mentioned the role of data in team formation, two
consistent themes emerged that were also found to be related to participants’ ability to share
data once a team was formed: relationship-building and reputation. Formation of research
groups around environmental health challenges relied heavily on active principal investigators
who guided group composition. All scientists in our sample mentioned the principal investigator
(PI) as the person largely responsible for the formation of teams, though other team members
may play a role as well by suggesting possible collaborators. Often members of convergence
teams are invited to participate based on a previous relationship with the PI or with another
team member with whom they have worked in the past. In the words of one respondent,
“Sometimes, it is based on just people we already know...we heard a presentation by them, and
we were impressed with what they did. But very often you build up a relationship working with
people in another project. Hence you already know who you want to work with, because you’ve
already sort of have a team ready to go, if the funding becomes available. Those alliances are
built upon many years” (Participant 6).

When invitations were extended to researchers without a prior relationship to other team
members, the importance of reputation within the scientific community was stressed, including
reputation based on scholarly publications and presentations, which are direct products from
collecting and analyzing data, as well as media coverage of one’s work. A researcher said “you
can kind of tell through someone’s published literature what kind work they do and what quality
work they do” (Participant 1). In addition to reputation established via formal scientific
communication, team members were selected based on reputation spread via personal networks.
“I reach to people who I worked with before,” said one interviewee who had assembled teams,
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“I ask them who they know and who they would recommend” (Participant 5). These strategies
align with previous findings on data sharing, in which researchers were found to rely on personal
networks, reputation, and publication records in deciding whether to share or reuse data (Faniel
& Jacobson, 2010; Kaye et al., 2009).

These answers speak to data’s role in the emerging community of environmental health
researchers, even as there are many existing relationships between collaborating researchers,
and to the importance of the formal and informal scholarly reputation built on previous
scholarly works that relied on collecting and using high quality data.

RQ3: How do environmental health research groups share data?

Data is the coin of the realm and a key for collaboration, as evidenced by the fact that all
participants shared data among the members of their teams. All the researchers named at least
one technology or tool that supported their data-sharing. Sharing platforms such as Google
Drive or Dropbox were most frequently mentioned. Also frequently mentioned was the more
traditional approach of spreadsheets, as well as email and publicly accessible data repositories.
The use of presentation software suggests data is also being shared in summary form after
analysis. Other sharing tools included Access databases, FI'P/LTP sites, and cloud servers
(Table 2).

Table 2. Data Sharing Tools Used by Participants' Teams

Data Sharing Tools Recognition Level

Sharing platform, e.g. Google Drive, Dropbox; Spreadsheets High
Email; Presentation software, e. g. PowerPoint; Public data Moderate
repository, e.g. Dryad

Access databases; Cloud servers; Data center; External Low
databases; FIP/LTP sites; Open source websites, e.g. Forgenet,
Github; Physical hard drive; Conference call

Similar to data sharing, team communication uses email and real-time meetings through
conference calls. Other tools such as Skype or virtual meeting spaces were specified although
they were used mostly as a proxy for in-person meetings. While such technologically-mediated
communication methods were not always seen as ideal, they were seen as sometimes necessary,
particularly for geographically distributed teams. “Face-to-face is always better but it is not
practical to always go face-to-face” observed one interviewee (Participant 5), while another
noted, “to get enough done, to keep things moving, the Internet becomes a necessity because
otherwise, I would just be on the run all of the time” (Participant 1).

Half the participants noted data sharing requirements or restrictions from publishers,
institutions, or funding agencies as determinants for if and how project data would be shared.
Data typically were not shared outside the research team prior to publication of a research
article at all, although exceptions could be made with permission. Open-source publication was
noted as one method of sharing data. Data publication, sharing, and storage venues included
open-source websites, public data repositories, external databases, and data centers that handle
large datasets.

Environmental health research faces of the challenge of making sure data from different
domains will be interoperable, especially when working with large datasets. Surprisingly, all the
researchers, regardless of domain, said they had no data interoperability issues. This may be
because the repositories housing the data we found are already addressing interoperability. It
could also be that the datasets these researchers are using are more homogenous than
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anticipated, or that these needs are being met by technical experts on the team or within team
members’ organizations. Only two of the six participants dealt with what they considered large
datasets, and they used massively parallel computing networks, university computers, and
statistical programs such as SAS and MATLAB as tools that helped them deal with these
datasets. One also mentioned the university’s I'T" department as a source of help for sharing
large datasets.

When researchers spoke of sharing data, most focused on interpersonal challenges and
processes rather than technological issues. Similar to team formation, team member expertise
and the trust of other team members in that expertise played a substantial role. Most
participants said that data were shared and interpreted via direct explanation, with several
noting that other members of the team accepted the interpretation and explanation given by the
team member(s) who were experts on the data. Not all teams share raw data and not all team
members are necessarily involved in data analysis and processing. Multiple researchers spoke of
sharing summary or conceptual data among team members rather than raw data, while only
one discussed sharing the full information about data processing via a conference call to go
through all steps.

To share data, researchers observed that time and patience are required, as is the need to
establish a common language so that technical terms can be understood. For example, to share
context across domains, respondents spoke of the importance of using plain language and less
jargon, explaining concepts until they are understood, and using analogies. “Basically,” said one
participant, “you have to find a common language, so we’re all using the same terms, you know.
But once you establish that, we are speaking the same vocabulary, we understand the terms
we’re using, people can work from different fields together quite well” (Participant 6). This is not
needed if team members share a common background already. One researcher said, “I think
the communication part is the hardest part, because everyone...you know, every discipline has
got its own way of communicating” (Participant 3). Researchers noted these issues can be
addressed by having a skilled communicator on the team with knowledge of multiple domains.

Shared goals, particularly the need to use the data to publish a research paper, result in a
natural bond between team members. Maintaining cohesion within the team requires openness
and transparency on the part of team members. The importance of trust for idea sharing was
specifically noted with one researcher stating “it depends on you know, how much you trust the
members of the group. So at the beginning, people were...well this person can be trusted with
what we do, and what we want to do, but some details were...not really discussed. But then, you
know through time, meeting after meeting, we learned to know each other, and so now we are
working, and are good collaborators” (Participant 4).

Discussion and Conclusion

Society benefits from domains converging to examine a scientific problem (National Research
Council, 2014). The National Science Foundation (NSF) is one of many agencies to recognize
the advantages of this integration of disciplinary knowledge and problem-solving approaches
and in 2017 included growing convergence research as one of'its 10 Big Ideas for future NSF
investments (National Science Foundation, 2017). Understanding the role of data in
convergence research collaborations can help information professionals support successful
collaborations.

Environmental health was chosen as an exemplar of an emerging research community in
this study because it is one in which networks of collaborating researchers from multiple
disciplines have begun to converge around scientific challenges that substantially impact human
health and quality of human life. In order to find successful environmental health research
teams who used data made available through the proximate domain of environmental studies,
we searched established environmental data repositories that provided open access for their data
holdings. We focused on datasets that were identified as being used in published environmental
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health journal articles. This approach provided evidence that data from a proximate domain
was used by environmental health researchers. We could then contact individuals who could
shed light on the role of data in their environmental health research teams. The value in our
approach is that by “following the data” we are finding researchers who are engaging in
convergence science and working in an “open science” environment. Based on the results, we
offer evidence that supports these five key insights about the role of data in environmental health
research and characteristics of successful convergence research teams. We also offer some
thoughts for the future, as we see a need for continuing research in this area in order to better
understand the role of data in convergence communities.

Sharing data presents interpersonal and technical challenges. While some
participants mentioned technical challenges related to data sharing, the majority did not
experience interoperability issues and were able to share data via the tools available to
them. Researchers were more focused on the interpersonal challenges of data sharing,
including the challenges involved in making sure data are understood when team
members come from multiple disciplines. Learning more about how researchers find
their proximate discipline datasets is a focus for future research.

Data expert team members play a vital role in data sharing by being data
mediators. Team members identified as data experts are vital to the sharing of data
within environmental health teams. Within teams, data experts may be the only
members working directly with raw data and may be called upon to interpret that data
for others, requiring them to be skilled communicators across disciplinary boundaries.
Tor example, most researchers in this study said data were shared within the team
through the data expert. We identify this role as being a data mediator since these may be
the only team members interacting directly with other team members and the raw data
itself. We saw that other team members often trust the data mediator to provide their
main conduit to the data they will use for analysis and interpretation.

Reputation builds trust in the data and data mediators. Reputation and trust,
the same factors that shape team formation and communication, are vital in shaping
how environmental health researchers interact with data, particularly in cases where
data mediators bear the responsibility of interpreting data for non-expert team
members. A reputation for producing quality research in one’s area of expertise, for
collaborating well with others, and for being a skilled communicator across disciplines
can lead to a particular team member being invited to participate in a research project
or trusted to fill the role of data mediator for other members of that team.

Trust within a team is needed for a successful collaboration as evidenced
by data sharing. Trust shaped how and by whom data was communicated. Not all
team members were involved directly in data processing and analysis, with some team
members choosing to trust data mediators or other subject matter experts on the team.
As researchers continue to collaborate, researcher information behavior may move from
a practice in which one or more trusted researchers have a direct relationship with the
data and are able explain the results of data analysis, to a practice where teams develop
a shared ownership of the data and a shared vocabulary and language around it, even
when they are coming from different paradigms and disciplines. Further study is
warranted to understand the role trust plays in this process.

Convergence research is problem-driven, facilitating an immediate affinity
among the people who have been drawn together and providing a focus for
creating a scholarly product from the data, such as a research article.
Researchers’ relationships with data are a crucial factor because of the problem-driven
nature of environmental health research. Team formation and composition are a result
of the problem-centric focus, and for example, teams may form as a result of
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investigators identifying existing datasets needed for addressing a problem and reaching
out to the owners of those datasets. A repeating theme in the interviews was the focus
on the goals for funded research, specifically the underlying research problems and
shared goals. Overarching outcomes such as improving science or our knowledge base
were important, however equally important were more specific outcomes such as
reporting on the analysis of the data in a published paper.

Thoughts for the Future

Data play an essential role in convergence research, including a role in the relationship-building
needed for this work, and could be thought of as a “team member” in terms of their importance
to the research enterprise and influence on team dynamics. Our exploratory study provides
insight into the role of data in the emerging community of environmental health research.
Continuing research can lead to additional insights into the specifics and strength of the social
role data play in convergence collaborations.

There is clearly an important role for information professionals and organizations involved
in data management. For example, these professionals can help teams in emerging communities
share the context of their data both prior to and following publication. Information professionals
can also help teams locate data from proximate fields that are held in widely distributed data
repositories and provide training for using tools to find data (e.g.DataONE), manage data (e.g.
DMPTool, Dash), and analyze data (e.g. ArcGIS, JMP, MATLAB).

Observations from this data are potential themes for future research. Such research could
explore the role of funding entities and organizations such as synthesis centers in fostering data-
intensive convergence collaborations, and methods for using data as a starting point to identify
environmentally-adjacent research communities as they emerge. There are also many
opportunities for examining how other emerging research communities find and work with
existing data. While this study focused on environmental health as an exemplar community and
used DataONE as an access tool to locate data held in disciplinary-based repositories, we
envision our approach of "following the data" being used with other open data repositories and
other proximate disciplines, including those in the social sciences, as a starting point.
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