
Scientific Data, Cyberinfrastructure, and the
Working Scientist: Attitudes and Needs Assessment

In the March 2007 report Cyberinfrastructure Vision for 21st Century Discovery, the National
Science Foundation set forth a number of goals related to the successful development of
cyberinfrastructure tools and repositories in the United States. One of the major challenges
identified in this report was the development of “Coherent Data Policies” among different
communities of practice at diverse research institutions.
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NSF’s policy on data is straightforward:

• All science and engineering data generated with NSF funding must be made broadly
accessible and usable, while being suitably protected and preserved.
• NSF will promote open access to well-managed data, recognizing that this is essential to
continued U.S. leadership in science and engineering.
• In addition to addressing the technological challenges inherent in the creation of a national
data framework, NSF’s data policies will be redesigned as necessary to mitigate existing
sociological and cultural barriers to data sharing and access, and to bring them into accord
across programs and ensure coherence.

Although the deposit of scientific data is becoming a standard requirement for research
funding  (with the NSF and elsewhere), there is little understanding of the human-based
limitations of this model. This research project will attempt to answer some of the following
questions through ethnographic methods: interviewing and conducting data analysis on data
creators in their place of work, and observing the data collection process.

Some questions that arise within the scientific data collection lifecycle include:

• Capture
• Are individual scientists collecting data for “research collections” doing so in such a way
that their data will be valuable or even useful to future generations of scientists?
• What are some of the data collection challenges at the individual level?
• Is there a standard understanding of what kind of data should be deposited into a data
repository? Final data sets? Raw data? Curated data? Only relevant data? Data versions?
• Is it possible for individual working scientists to merge data from different collection tools in
a meaningful or useful way for deposit? How can that process be more effectively
managed?

• Description
• What standards and models do working scientists use to describe and organize their
data?
•Do scientists follow description procedures consistently across projects? Do they attempt
to standardize their data collection, description, and organization by institutional, cultural, or
individual guidelines?

• Access / Synthesis
• Is there an effective method of data organization that particularly facilitates synthesis?
• Do working scientists generally consider deposited data a valid source for their current
research? Do the data that scientists consider valid for current research have standard
characteristics that can be generalized for other kinds of data collections?

• Use / Publication / Deposit
• Is there a way for “collection” level data to evolve into “repository” or “reference” collection
data? If so, what kinds of transformations would the data have to go through to gain
“respectability,” or become more usable in the scientific community?

This research proposal has grown out of some preliminary findings from a pilot study called
Minds of Carolina completed at the University of North Carolina at Chapel Hill in 2003, where a
team of qualitative researchers interviewed faculty from scientific and humanities backgrounds
about archiving their personal and research papers; then examining the documents or data
sets each faculty member choose to digitize and preserve.

Surprisingly, the scientist interviewed for the project, a retiring neuroscientist working on motor
neuron disease, believed that digitizing and preserving the data in his lab notebooks would be
a “waste of time,” the data in those notebooks would be “absolutely incomprehensible” to
someone from outside the lab, and that a nominally more useful set of data would be the “lab
write-up,” which was written and organized by the lab manager at the end of the experiment.
This scientist adamantly refused to consider the inclusion of lab notebook data into the archive
of his research papers, even though he identified the main audience for this archival material as
fellow scientists, he understands the importance of saving data especially from failed
experiments, and his belief that his research field is growing, and important scientific
breakthroughs are imminent.

The opportunities emerging from cyberinfrastructure initiatives is great. The development of
tools to mine, analyze and visualize the vast amounts of collected data are progressing quickly
and their effect is evident in scientific discovery in the fields of biomedicine, chemistry, physics,
and astronomy, among others. However, although it is possible to build the technical
infrastructure and analysis tools without a thorough understanding of scientist needs,
perceptions, and attitudes; the validity, authenticity and ultimate usefulness of the data is
uncertain. This research project is an attempt to ensure the usefulness and cogency of any
mass data collection initiative, by interviewing data creators about their practices, attitudes,
perceptions, and needs from this new data collection and dissemination system.

The NSF envisions a future “where science and engineering data are routinely deposited in
well-documented form, are regularly and easily consulted and analyzed by specialists and non-
specialists alike, are openly accessible while suitably protected, and are reliably preserved.”
The goal of this project is to support these kinds of cyberinfrastructure initiatives by developing
a coherent, realistic and meaningful model of scientific data creation, collection, and deposit.


