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Technological advances in mediated communication

Borgman, C. L., Abelson, H., Dirks, L., Johnson, R., Koedinger, K. R., Linn, M. C., … Szalay, A. (2008). 

Fostering Learning in the Networked World: The Cyberlearning Opportunity and Challenge. National 

Science Foundation. http://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf08204 Image: Jillian Wallis and Roy Pea
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Big Data, Little Data, No Data: 
Scholarship in the Networked World*

• Part I: Data and Scholarship 
– Ch 1: Provocations

– Ch 2: What Are Data? 

– Ch 3: Data Scholarship

– Ch 4: Data Diversity

• Part II: Case Studies in Data Scholarship
– Ch 5: Data Scholarship in the Sciences

– Ch 6: Data Scholarship in the Social Sciences

– Ch 7: Data Scholarship in the Humanities

• Part III: Data Policy and Practice 
– Ch 8: Releasing, Sharing, and Reusing Data

– Ch 9: Credit, Attribution, and Discovery

– Ch 10: What to Keep and Why
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*C. L. Borgman (2015, January) MIT Press





Neelie Kroes, VP European Commission:

• To collect, curate, preserve and 

make available ever-increasing 

amounts of scientific data, new 

types of infrastructures will be 

needed. The potential benefits are 

enormous but the same is true for 

the costs. We therefore need to lay 

the right foundations and the 

sooner we start the better. 

9

Wood, J., Andersson, T., Bachem, A., Best, C., Genova, F., Lopez, D. R., … Hudson, R. L. (2010). Riding the wave: 

How Europe can gain from the rising tide of scientific data. Final report of the High Level Expert Group on 

Scientific Data. Retrieved from http://cordis.europa.eu/fp7/ict/e-infrastructure/docs/hlg-sdi-report.pdf



• Australian Research Council
– Code for the Responsible Conduct of Research

– Data management plans

• National Science Foundation
– Data sharing requirements

– Data management plans

• U.S. Federal policy
– Open access to publications

– Open access to data

• European Union
– European Open Data Challenge

– OpenAIRE

• Research Councils of the UK
– Open access publishing

– Provisions for access to data
10

Open access policies
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Open Data 



Open Data

• A piece of data or 

content is open if anyone 

is free to use, reuse, and 

redistribute it — subject 

only, at most, to the 

requirement to attribute 

and/or share-alike

15

Open Data Commons. (2013). Home page. http://opendatacommons.org/







Open Data

• Data that meets the 

criteria of intelligent 

openness. Data must be 

accessible, useable, 

assessable and intelligible.

18

Boulton, G., et al. (2012). Science as an open 

enterprise. The Royal Society. 

http://royalsociety.org/policy/projects/science-

public-enterprise/report/

Indian Girl Pitching up Haystack

Uploaded by The U.S. National Archives on 

December 9, 2009

https://www.flickr.com/x/t/0098009/photos/usnationalarchives/4171933047/
https://www.flickr.com/x/t/0098009/photos/usnationalarchives/4171933047/


Metadata

• Metadata is structured 

information that describes, 

explains, locates, or 

otherwise makes it easier 

to retrieve, use, or manage 

an information resource.* 

– descriptive 

– structural

– administrative 

*National Information Standards Organization 2004 photo by @kissane]

https://twitter.com/kissane/


http://www.nzdl.org/gsdl/collect/fnl2.2/archives/HASH01a1/51ac3343.dir/p027.gif



Document from the Pearl Harbor Dispatch 

Special Collection which details the attack and 

the days following it.



Image from a photo album (AL-27) which belonged to Ray Fife, a pioneer aviation mechanic who 

built a complete plane at age 16. In 1963 he built a reproduction Curtiss Pusher Biplane. This 

album documents the building of the pusher and also contains photos used to research the 

project.



Provenance

• Libraries: Origin or source

• Museums: Chain of custody

• Internet: Provenance is information about 

entities, activities, and people involved in 

producing a piece of data or thing, which can 

be used to form assessments about its quality, 

reliability or trustworthiness.*

*World Wide Web Consortium (W3C) Provenance working group

Bestiary - caption: 'Owl mobbed by smaller birds'



24
Pepe, A., Mayernik, M. S., Borgman, C. L. & Van de Sompel, H. (2010). From Artifacts to Aggregations: Modeling Scientific 

Life Cycles on the Semantic Web. Journal of the American Society for Information Science and Technology, 61(3): 567–582.



Open Data

• Openness, flexibility, transparency, legal 

conformity, protection of intellectual property, 

formal responsibility, professionalism, 

interoperability, quality, security, efficiency, 

accountability, and sustainability. 

25

Organization for Economic Cooperation and Development. (2007). OECD Principles and 

Guidelines for Access to Research Data from Public Funding (pp. 1–24). 

http://www.oecd.org/dataoecd/9/61/38500813.pdf



Discovery and Interpretation

• Identify the form and content

• Identify related objects

• Interpret

• Evaluate

• Open

• Read

• Compute upon

• Reuse

• Combine

• Describe

• Annotate…
26Image from Soumitri Varadarajan blog. Iceberg image © Ralph A. Clevenger. Flickr photo



http://www.census.gov/population/cen2000/map02.gif

What are data?

ncl.ucar.edu

http://onlineqda.hud.ac.uk/Intro_QDA/Examples_of_Qualitative_Data.php

Marie Curie’s notebook aip.org

hudsonalpha.org

NASA Astronomy Picture of the Day
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Sensor networked science

Slide by Jason Fisher, UC-Merced
30



NIMS

transect velocity distributionnitrate distribution

Sensor network data



Social science data

http://dss.princeton.edu/images/gss.gif 32



Social science data

http://dss.princeton.edu/images/gss.gif 33



Humanities data

Brick inscribed with the Sutra on Dependent Origination Gorakhpur district, late 

5th century - early 6th century AD. Ashmolean Museum
34



Zacchetti, S. (2005). In Praise of the Light: A 

Critical Synoptic Edition with an Annotated 

Translation of Chapters 1-3 of Dharmaraksa’s

Guang zan jing, Being the Earliest Chinese 

Translation of the Larger Prajnaparamita. 

Tokyo, Japan: The International Research 

Institute for Advanced Buddhology, Soka

University. Retrieved from 

http://iriab.soka.ac.jp/orc/Publications/BPPB/

index_BPPB.html

35
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http://data.clarosnet.org/



37Arte islamica, ippogrifo, XI sec 03, own work

http://vcg.isti.cnr.it/griffin/
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Data are representations of 

observations, objects, or other entities 

used as evidence of phenomena for 

the purposes of research or 

scholarship. 

C.L. Borgman (2014, forthcoming). Big Data, Little Data, No Data: 

Scholarship in the Networked World. MIT Press

hudsonalpha.org



Description and Classification

39



Precondition: 

Researchers share data

40



Rewards

• Publications

• Publications

• Publications

• Publications

• Publications

• Publications
• Grants

• Awards and honors

• Teaching

• Service

• Data

http://blog.startfreshtoday.com/Portals/170402/images/improve-credit-score1.jpg



Incentives

• Publications that report the research

Vs.

• Data that are reusable by others

Image: Alyssa Goodman, Harvard Astronomy 42



Functions of Scholarly Publications

• Legitimization

– Authority, quality 

– Priority, trustworthiness

• Dissemination
– Awareness 
– Diffusion 
– Publicity

• Access, preservation, curation
– Availability 
– Discovery
– Retrieval 
– Persistence

Borgman, C.L. (2007). Scholarship in the Digital Age: Information, Infrastructure, and 

the Internet. MIT Press.



Responsibility

Publications are 

arguments made 

by authors, and 

data are the 

evidence used to 

support the 

arguments. 

C.L. Borgman (2015). Big Data, Little Data, No Data: 

Scholarship in the Networked World. MIT Press



Responsibility

• Publications

– Independent units

– Authorship is negotiated

• Data

– Compound objects

– Ownership is rarely clear

– Attribution

• Long term responsibility: Investigators

• Expertise for interpretation: Data collectors and analysts

hudsonalpha.org



Attribution of data
• Legal responsibility

– Licensed data

– Specific attribution required

• Scholarly credit: contributorship
– “Author” of data

– Contributor of data to this publication

– Colleague who shared data

– Software developer

– Data collector

– Instrument builder

– Data curator

– Data manager

– Data scientist

– Field site staff

– Data calibration 

– Data analysis, visualization

– Funding source

– Data repository

– Lab director

– Principal investigator

– University research office

– Research subjects

– Research workers, e.g., citizen science…
46
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• Reuse by investigator

• Reuse by collaborators

• Reuse by colleagues

• Reuse by unaffiliated others

• Reuse at later times

– Months

– Years

– Decades

– Centuries

http://chandra.harvard.edu/photo/2013/kepler/kepler_525.jpg

Reuse across place and time

49



Economics of the Knowledge Commons

50

Subtractability / Rivalry

Low High

Exclusion Difficult Public Goods

General knowledge

Public domain data

Common-pool 

resources

Libraries

Data archives

Easy Toll or Club Goods

Subscription journals

Subscription data

Private Goods

Printed books

Raw or 

competitive data
Adapted from C. Hess & E. Ostrom (Eds.), Understanding knowledge as a commons: from 

theory to practice. Cambridge, Mass.: MIT Press.



Conclusions

• Stakeholders

• Economics 

• Sustainability

• Knowledge infrastructures

51



Stakeholders in digital stewardship

• Scholars

• Students

• Readers / public at large

• Universities

• Funding agencies

• Repositories

• Governments

• Private enterprise

• Libraries

• Archives

• Museums…
52



Economics of knowledge commons

• Private goods

• Common-pool resources

• Toll or club goods

• Public goods

53



Sustainability

• What to keep

• Why to keep them

• How to keep them

• How long to keep them

• Who will govern them

• How to manage free riders

• What kinds of expertise are required

54



Knowledge Infrastructures

• Technical fabric
– Data archives

– Metadata, provenance, classification, collections

– Tools, services, support

• Social fabric

– Data curation workforce

– Digital stewardship workforce

• Trust fabric

– Memory institutions

– Stewardship

55



Uploaded by the State Library and 

Archives of Florida on October 21, 

2010; Taken in Florida. Title: Cowpea 

and Beggarweed hay being stacked

Sewing with the Needle in the Haystack

• Add value to data early and often

– Metadata

– Provenance

• Invest in tools and services for interpretation

• Anticipate reuses

• Support serendipity
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