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• The emergence of iSchools  
• Unsettling trends in enrollment & employment 
• Imbalance in education supply and demand 
• Reinterpreting career prospects 
• Repositioning to reinforce digital scholarship 
• Reinforcing the infrastructure for evidence  
• Reframing scholarly communication 
• A broader mandate for “archivists” 
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Information Science Telecommunications & Networking 

Library & Information Science Doctoral Studies 
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Traditional 
employment areas 
appear to be flat 

or declining. 

Eight years of job posting data (Indeed.com) … 
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Non-traditional 
employment 

opportunities  are 
emerging and appear 

to be increasing. 

Eight years of job posting data (Indeed.com) … 
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Summarizing Job Posting Trends… 
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Entry level = 
Bachelor’s degree 

Entry level = 
Master’s degree 

Workforce 
Demand 

Workforce 
Surplus 

How might curricula adapt to 
leverage contemporary 
needs, opportunities and 

realities? 

Grad students are 
largely international or 
already in workforce 
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A more expansive 
role for those with 
archival education? 



Digital Scholarship 

Exploring New Modes of Inquiry 
S. Griffin, U. Pittsburgh 14 



Linked Open Data Cloud 

Richard Cyganiak & Anja Jentzsch (http://lod-cloud.net) 15 

http://lod-cloud.net/


• Repeatability - the ability to duplicate an 
experiment under the same conditions and 
obtain the same result.   

• Reproducibility - the ability for others to 
replicate the work in different 
environments and obtain the same result.   
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Presenter
Presentation Notes
These requirements hold for theoretical and empirical research and apply to the formal, natural and social sciences.  Replication of results using proven, rigorous methodologies confirms the veracity of a research process and outcome. 



A comprehensive record of the research process and scholarly workflow 
including: 

 
Øprocess records: algorithms, software pipelines and versioning, datasets 

and transformations, storage formats and protocols, event tracing, ... 
Øresource descriptions:  journals, logs, tools, methods, dialog, collaborative 

activities and external contributions, ... 
Øintermediate forms:  temporary models, concept changes, recursion points, 

software versions, external dialogs and contributions ...  
Øworkflow artifacts: transcriptions, translations, annotations, steps taken to 

acknowledge distribution of effort, attribution and credit, ... 
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S. Griffin, U Pittsburgh 

Information flows 

primarily informal processes 

journal articles, 
monographs, 
conference 
papers 
(copyright)  

activity 

discovered,  referenced,  accessed,  gathered,  transformed,  analyzed,  presented  

mix of dialog, data and  
resources from individuals, the 
web, libraries, archives, etc. 

primarily formal processes 

data 

low high 

Inspiration, 
exploration, 
discovery 

Analysis, 
interpretation 

Documentation, 
dissemination 

Formulation, 
research design, 
data collection 

Libraries, 
Academic 
Departments,  
Individuals, ... t 
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S. Griffin, U Pittsburgh 

loosely organized activities to collect and prepare artifacts for future repurposing and reuse by others  
[event tracing, versioning, logs, journals, data documentation, intermediate forms, temporary models, concept 
changes, recursion points, transcription, translation, annotation, ...] 

and, 
sometimes: 

activity: 

discovered, studied,        accessed, collected,    transformed, analyzed,    prepared, presented 

digital libraries, scientific databases, online reports, publications, ETDs, software & code libraries, 
executable documents, repositories (linked open data; semantic web technologies ...) grid services   

subscription & open access journals, 
self-published documents & pre-
prints, hybrid dissemination models 

Information flows 

formulate 
problem, design 
research, collect 
data 

Conversant / discursive web:  social media, blogs, chat rooms, project sites, commentaries, ... 

hosting institutions  
 
(libraries, archives, 
other content and 
service providers) 

data: 

t 

global data and resource infrastructures 

Inspiration, 
exploration, 
discovery 

Analysis, 
interpretation 

Documentation, 
dissemination 

Formulation, 
research design, 
data collection 
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S. Griffin, U Pittsburgh 

Stewardship of workflow artifacts for reference, repurposing and reuse 

Conversant / discursive web:  social media, blogs, chat rooms, project sites, commentaries, ... 

Asset evaluation  
mechanisms 

management and service institutions 

global data and research cyberinfrastructure: research data infrastructures, digital libraries, scientific 
databases, reports, publications, ETDs, software & code libraries, executable documents, repositories (linked open 
data; semantic web technologies ...), processing, storage, cloud and grid services   

workflow information management 

scholarly communications layer: dynamic research reports with detailed descriptive information of workflow, 
methods and concepts as well as access to software, data and other experimental assets, provenance and citation 
linkages, etc. meeting community-endorsed practices for presentation, access, preservation and archiving 

t 

Preparation of 
research assets 
for reuse 

Inspiration, 
exploration, 
discovery 

Analysis, 
interpretation 

Documentation, 
dissemination 

Formulation, 
research design, 
data collection 
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S. Griffin, U Pittsburgh 

In this model the role 
of Libraries evolves 
from one of holders 
and providers of 
knowledge resources 
to one of being an 
active partner in the 
research process.  
Libraries and 
librarians provide 
tools and expertise 
that expedite 
research and 
scholarship. Libraries 
have the institutional 
structure and many of 
the resources needed 
to advance and 
sustain scholarly 
workflows. 
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1. Approaches to preserving research outputs 

2. Knowledge of data management and curation, including ingest, discovery, 
access, dissemination, preservation, and portability 

3. Knowledge to comply with the mandates of funders, including open access 
requirements 

4. Knowledge of data manipulation tools used in the discipline/subject 
5. Knowledge of data mining 

6. Knowledge on the use of metadata and skills to develop metadata schema 
appropriate to discipline / subject standards and practices 

7. Ability to preserve relevant project records, e.g. correspondence  

8. Knowledge of sources of research funding to identify potential funders  

 
* Anne Kenney, 2012 Symposium on Digital Curation, citing Mary Auckland, 
“Re-skilling for Research,” RLUK, January 2012 
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• Curation:  “managing and promoting the use of data from its 
point of creation, to ensure it is fit for contemporary purpose, 
and available for discovery and re-use” 

• Archiving:  “ensur[ing] that data is properly selected, stored, 
can be accessed and that its logical and physical integrity is 
maintained over time, including security and authenticity” 

• Preservation: “maintain[ing] specific items over time so that they 
can still be accessed and understood through changes in 
technology” 

 

JISC - Lord and MacDonald (2003)  23 



• Discoverability and Accessibility – Users can find and access data in 
straightforward manner. 

• Completeness – All of the requisite information is available. 

• Interpretation – The meaning of the data is unambiguous 

• Accuracy – The data correctly represents the values it models 

• Consistency – The data does not contradict itself, and values are uniform 

• Provenance & Reputation – The data can be reliably tracked back to its 
original source, and the source of the data is legitimate.  

• Timeliness – The data is up-to-date with regard to the task at hand 

  

Curry, Edward, André Freitas, Sean O'Riain. 2010. “The Role of Community-Driven Data Curation for Enterprises.” In Linking 
Enterprise Data, edited by David Wood, 25-47. Springer. http://3roundstones.com/led_book/led-curry-et-al.html. 24 



Beagrie, Neil, Brian F. Lavoie and Matthew Woollard. 2010. “Keeping Research Data Safe – Phase 2.” 
http://www.jisc.ac.uk/publications/reports/2010/keepingresearchdatasafe2.aspx#downloads 25 



• Liability - Deepwater Horizon oil spill 
• BP, USCG, NOAA, DOE, USGS, … 

• Policy setting - Healthcare reform 
• Agency for Healthcare Research and Quality (AHRQ)  

• Historical insight – 200K JPL mission tapes  
• Ozone hole verification 

• Long-term, synoptic integration- International Comprehensive 
Ocean-Atmosphere Data Set (ICOADS)  

• Surface marine data over 3 centuries 
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Presenter
Presentation Notes
One recent example where liabilities became very public relates to the multiple communities that were deeply involved in the response to the marine disaster that resulted from the recent Deepwater Horizon oil spill. While the full story may continue to unfold over many years, data about the causes of the spill, its extent and impact, as well as the efficacy of the efforts to cap the oil well were critical to getting a handle on the situation and organizing a response that would limit damage to marine life, water quality, shoreline and beaches, and recreational activities in the Gulf of Mexico. Commercial entities (British Petroleum [BP]), numerous federal agencies (United States Coast Guard, National Oceanic and Atmospheric Administration, Department of Energy, United States Geological Survey, and others), as well as state and local agencies provided data on the potential environmental and economic consequences of the spill. Disputes over the accuracy of the data provided by BP surfaced quickly and persisted throughout the containment and cleanup efforts. The subsequent multibillion dollar liability lawsuits brought against BP included charges over the disputed accuracy of data BP provided (or was able to provide). These lawsuits included one brought by the US Department of Justice on behalf of multiple US agencies that was settled in early 2012, with BP agreeing to fines of $4.5 billion (Krauss and Schwartz, 2012). Costs of insufficient and inefficient management of digital assets Organizations of all types incur costs when they are unable to deliver the right information, in the right form, to the right players when they need it. As noted earlier, the quality of decisions across all types of enterprises is increasingly dependent on the quality of the information available, including its timeliness, and the speed with which it can be accessed. The costs of delayed access or poor quality information are particularly visible in the policy-making environment, where information is critical to defining policy options, evaluating the potential impacts of different options, and developing methods for implementation of directives and statutes that have far-reaching immediate and long-term financial consequences for the general public.The importance of high-quality information for policy making was illustrated during the recent US Healthcare Reform Process, as the Agency for Healthcare Research and Quality (AHRQ) worked to ensure that the broad spectrum of policymakers considering sweeping changes to the US health care statutes were presented with accurate, up-to-date, and easily accessible data from myriad sources on all aspects of the health care system, from insurance coverage to care delivery to outcomes. To meet these extremely broad needs, AHRQ convened a planning group to conduct an assessment of its current data provision capabilities and to develop a strategy to optimize the availability of information and data for enactment and implementation of health care reform (AHRQ, 2009). While there was recognition of the need for a long-term effort to collect and analyze new data, the planning group decided that in the short term it was more efficient to focus on making current data more available, enhancing and linking existing data resources, and in some cases identifying strategies to enhance the timeliness of a subset of high-priority data.  A key component of this strategy was the recognition that, in order to optimize the effectiveness of the policy-making process, AHRQ needed a “stand-ready” capacity to provide data to inform the process. The group convened by the AHRQ also noted the ongoing need for data to track the impact of existing or new policies. Policymakers need a quick way to assess the impact of policies so that they can be fine-tuned, and so that improvements to cost and efficiency (as well as quality) can be made over time, further helping to contain costs. 2.7.3 Documented Benefits of Effective Data Management with Cost ImplicationsReuse of Data: New Research on Jet Propulsion Laboratory Tapes: The Jet Propulsion Laboratory is cataloging its primary collection of about 200,000 space mission tapes, wound on 12-inch reels and stored in airtight metal canisters. The tapes contain data relevant to long-term trends like global climate change and tropical deforestation, but the tapes’ greatest value, researchers say, may lie in the light they can shed on scientific questions that have not yet been posed. For example, NASA scientists ignored ozone data gathered on space flights in the 1970s because the readings were so low they thought they were erroneous. In the 1980s, after British scientists suggested that a dangerous thinning of the ozone layer was under way, NASA scientists were able to confirm the observation from the old data. Without tomorrow’s context, we do not know what is valuable today, e.g., the Magellan tapes.Long-term synoptic integrated datasets: The same holds true for datasets with even longer-term longitudinal horizons. An excellent example of this is the International Comprehensive Ocean-Atmosphere Data Set (ICOADS), which provides surface marine data spanning the past three centuries. Starting in 1981, available global surface marine data from the late seventeenth century to date have been assembled, quality controlled, and made widely available to the international research community. Because it contains observations from many different observing systems encompassing the evolution of measurement technology over hundreds of years, ICOADS is probably the most complete and heterogeneous collection of surface marine data in existence.  This represents a wealth of data that can be repurposed, mined, and used in ways simply not imagined at the time of collection—greatly leveraging both the short- and long-term value of the data to stakeholders across the research community, as well as to the public. Of note here in terms of risk, as of 2012 (according to the ICOADS website, accessed April 2, 2013) federal budget cuts have led to the termination of ICOADS development.See http://www2.jpl.nasa.gov/magellan/products.html. See http://icoads.noaa.gov/. See http://icoads.noaa.gov/ICOADS-notice.pdf. 



• Information professionals - specialists in digital or data curation 

• post-graduate education in schools of Library and 
Information Science (LIS) or Schools of Information (iSchools) 

• Disciplinary specialists - scientific, industry, and government 
employees with data curation responsibilities 

• hybrid STEM programs, such as bioinformatics, geospatial 
research, and environmental informatics  

• Mid-career employees - preparing for curation roles 

• on-the-job training, short courses, workshops, and 
conferences  
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Come gather 'round people 
Wherever you roam 
And admit that the waters 
Around you have grown 
And accept it that soon 
You'll be drenched to the bone. 
If your time to you 
Is worth savin' 
Then you better start swimmin' 
Or you'll sink like a stone 
For the times they are a-changin'. 

Bob Dylan - The Times They Are A Changin' (1976) 28 



Is that all there is? 
Is that all there is? 
If that's all there is, my friends, 
Then let's keep dancing.* 

*Peggy Lee, “Is That All There Is?” 1969  29 
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