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üEducation & training
üTeam Science
üIdea development
üResearch process
üCommunication
üAssessment & Improvement



What IS impact?

For effective translation of 
knowledge and discoveries 
into the improved health of 

our communities, it is 
essential to incorporate 

evaluation strategies that 
enable investigators and 

teams to measure, monitor, 
and communicate the impact 

of their work

IMPROVEMENTS IN HEALTH THROUGH TREATMENT 
AND PREVENTION

CONTRIBUTIONS TO SOCIETY THROUGH 
ECONOMIC GROWTH AND PRODUCTIVITY

EXPANSION OF THE BIOMEDICAL KNOWLEDGE 
BASE THROUGH CUTTING-EDGE RESEARCH 

CULTIVATION OF THE BIOMEDICAL WORKFORCE OF 
TODAY AND TOMORROW 

More than papers and grants – driving toward improved health and wellbeing

https://www.nih.gov/about-nih/what-we-do/impact-nih-research



Attribution
- Past work – it takes a village!
- Current work 
• What’s next?
• Research, more broadly
• A social justice issue

Requirement: technology + data + culture



Workshop yesterday &
https://casrai.org/credit/

Nature 508, 312–313 (17 April 
2014) doi:10.1038/508312a



Contribution and Attribution in the Context of 
the Scholar workshop, #Force2015, Oxford. 
Jan 2015

Measuring success through improved attribution 
panel, #VIVO15, Austin. Aug 2015

A journey with the FORCE11 community!

Using contributions and outputs to understand the 
scholarly ecosystem. In the OpenRIF Workshop, 
#Force2016, Portland. April 2016.

OpenVIVO implementation at 
#FORCE2016



Super classes of output types
• Publications
• Code and Software
• Publications
• Grey Literature
• Standards
• Basic Sciences
• Data
• Images, Diagrams, and Video
• Methodologies
• Event
• Education and Training
• Instruments, devices, inventions
• Regulatory, Compliance, and 

Legislation
• Industry
• Communications
• Capacity
• Other

And other communities, too

• NISO Alternative Metrics Working Group – Output types and 
persistent identifiers
- Co-chaired w/ Mike Taylor
- Public comment (data citation, persistent identifiers, & alternative output 

types) followed by a recommended practice

• Other related projects
- ACUMEN: Academic Careers Understood through Measurements and Norms
- Research impact frameworks, assessment exercises, etc.

Great benefits to be realized by building on this work!



OpenVIVO

1. Provide a VIVO experience for everyone, 
a demonstration of VIVO, a platform for 
experimentation, and an ownership 
experience for the VIVO team

2. Use persistent identifiers for all entities –
people (ORCiD), works (DOI and PMID), 
organizations (GRID), journals (ISSN), 
concepts (FAST)

3. Automatic, real-time ingest of metadata 
from identifiers via public APIs

4. Publication of data
5. Consumption and reuse of data
6. Attribution of works by scholars to 

indicate roles in works
--Mike Conlon, VIVO Project Director

Implementation of a community-driven concept of credit.

My own profile was completed entirely with publicly available data via ORCID and DOIs 
and it took about 15 minutes to complete from start to finish.
http://openvivo.org/



https://www.frontiersin.org/article
s/10.3389/frma.2017.00012/full



https://www.frontiersin.org/article
s/10.3389/frma.2017.00012/full



Attribution
- Past work
- Current work - what’s next?
• Research, more broadly
• A social justice issue

Requirement: technology + data + culture



Plan

Collect

Assure

Describe

Preserve

Discover

Integrate

Analyze

Research evolves and opens
What’s needed to facilitate this and understand the impact?
Involved diverse contributor roles and output types

http://www.slideshare.net/martindonnelly/winning-horizon-2020-with-open-science

OPEN SCIENCE IMPROVES:
• SPEED: The research process becomes faster

• EFFICIENCY: Data collection can be funded 
once, and used many times for a variety of purposes 
• ACCESSIBILITY: Anyone can access and build 

upon research resources with minimal barriers to 
access
• IMPACT & LONGEVITY: Open publications 

and data are more discoverable and receive more 
citations long-term
• TRANSPARENCY & QUALITY: The 

evidence that underpins research can be made open 
for anyone to scrutinize and replicate findings, leading 
to a more robust scholarly record 

RE-USE!



Workgroup Name

Workgroup Name

CD2H SHow and Tell, Date

National Center for Data to Health (CD2H)
https://ctsa.ncats.nih.gov/cd2h/



Informatics in healthcare and clinical research are rapidly evolving 
to keep pace with technology advancements and new policies

Old Way

◆ Siloed data
◆ Unimodal data
◆ Static or slowly evolving 

methods
◆ Bespoke tools

New Way

◆ Data sharing
◆ Integrated, multimodal data
◆ Social coding & collaborative 

development 
◆ Distributed & cloud 

computing



Better attribution: extending credit beyond the publication to give credit where 
credit is due (researchers, communities, citizens, infrastructure, etc.)

What work is being done, who is doing it, and what outputs 
are being created?

1. Understand deeply the requirements for a computable 
attribution system from a large diversity of stakeholders;

2. Build model(s) to meet these requirements (CRO, ROO);
3. Evaluate the models in real pilot systems with real data.

By using contribution roles & research 
outputs to develop infrastructure to 

understand the scholarly ecosystem, we can 
better understand, leverage, and credit a 

diverse translational community

Adapted from Julie McMurry 



Why now & how do we get there?

Informatics of 
Attribution

Big Data: 
empowerment & 

opportunity

Research 
Information 

Systems

Diverse biomedical 
workforce

Team Science

Diverse research 
activities & outputs

Analysis 
Accountability 

Advocacy 
Allocation

Stakeholder 
collaboration & 

engagement

http://www.rand.org/content/dam/rand/pubs/research_briefs/RB9700/RB9716/RAND_RB9716.pdf

http://bit.ly/AttributionSignUp



http://www.nmbreakthroughs.org/medical-advances/the-scientists-behind-better-care





https://www.nature.com/articles/d41586-018-06658-w



https://www.cancer.northwestern.edu/types-of-cancer/brain/index.html
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Requires 
• tri-institutional partnership and a focus on cancer health equity. 
• collaborations with the community on cancer health equity issues.





It takes technology & culture.



A next-gen integrated repository infrastructure

GUIDING PRINCIPLES
Distribution of control

Inclusiveness and diversity
Public good

Intelligent openness and 
accessibility
Sustainability

Interoperability

Make the resource, rather than the repository, 
the focus of services and infrastructure

http://ngr.coar-repositories.org/

VISION
A foundation for a distributed, globally networked 
infrastructure on top of which layers of value added 
services can be deployed, making it more research-
centric, open to and supportive of innovation, while 
also collectively managed by the scholarly 
community.



Institutional perspectives & new models



Team Scientist Faculty Track Survey 
Results

SATISFIED

Overall satisfaction with 
current position 74%
Opportunity to collaborate with 
other faculty 90%
Sense of contributing to 
important research 83%
Contributions are 
acknowledged via co-
authorships

80%

Promotion process is clear and 
transparent 68%

Fall, 2017 survey response rate: 81%

§ 2015: a new “Team Scientist” track was 
established within our regular faculty lines to 
better value such scientists’ contributions.

§ Collaborative effort between NUCATS (Lloyd-
Jones),Vice Dean for Faculty Affairs at Feinberg 
(Lowe), and relevant stakeholders. 

§ Enthusiasm on campus by collaborative 
scientists, successful promotion pathway

§ Collaborative scientists who span content 
disciplines at NU now have several distinct 
pathways for promotion with clear metrics 
through our tenure-eligible, non-tenure-eligible, 
and research faculty lines. 

Institutional perspectives & new models
Northwestern’s Team Scientist Faculty Track



http://universe-beauty.com/albums/userpics/2011y/05/11/1/10/universe-hd-photo95-JPG.jpg

Promotes discovery, knowledge transfer, 
inclusion, and local organizational 
intelligence and strategy
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Term Definition (CRediT)
Conceptualization Ideas; formulation or evolution of overarching research goals and aims.

Methodology Development or design of methodology; creation of models.

Software Programming, software development; designing computer programs; implementation of the computer code and supporting 
algorithms; testing of existing code components.

Validation Verification, whether as a part of the activity or separate, of the overall replication/reproducibility of results/experiments and 
other research outputs.

Formal Analysis Application of statistical, mathematical, computational, or other formal techniques to analyse or synthesize study data.

Investigation Conducting a research and investigation process, specifically performing the experiments, or data/evidence collection.

Resources Provision of study materials, reagents, materials, patients, laboratory samples, animals, instrumentation, computing resources, 
or other analysis tools.

Data Curation Management activities to annotate (produce metadata), scrub data and maintain research data (including software code, where 
it is necessary for interpreting the data itself) for initial use and later re-use.

Writing – Original 
Draft

Preparation, creation and/or presentation of the published work, specifically writing the initial draft (including substantive 
translation).

Writing – Review 
& Editing

Preparation, creation and/or presentation of the published work by those from the original research group, specifically critical
review, commentary or revision – including pre- or post-publication stages.

Visualization Preparation, creation and/or presentation of the published work, specifically visualization/data presentation.

Supervision Oversight and leadership responsibility for the research activity planning and execution, including mentorship external to the 
core team.

Project 
Administration

Management and coordination responsibility for the research activity planning and execution.

Funding 
Acquisition

Acquisition of the financial support for the project leading to this publication.
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