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DIFFUSION OF INNOVATION MODEL

Scientific Importance

Scientific collaboration networks are a
crucial channel for the diffusion of ESSENTIAL MATKETING MODELS HTTP-BT LY SWARTMODELS
knowledge and innovation across
disciplines and universities

Emerging Science

. - . and Technology
Our project’s aim is to use community

detection algorithms to identify emerging
research fields and network ethnography to
describe and better understand these
processes




Literature Review

Team Science

Community Detection

“New” Science of Networks

Network Interventions

*Collaboration between scientists is growing and central to innovation
*Newman 2004; Sonnenwald 2007

*More science is being done in large interdisciplinary teams
*Wuchty et al. 2007; Stokols et al. 2008; Borner et al. 2010

*It is helpful to compare and contrast communities within a larger network
eNewman and Girvan 2004; Girvan 2004; Blondel et al. 2008

*The study of networks has become more interdisciplinary which provides more
perspectives and tools for analyzing networks

*Watts 2004

*Using network data to promote behavior change
eValente 2012; Valente et al. 2015; Vacca et al. 2015




Research Questions

* What scientific fields are emerging at UF?

*  What is their network composition?

* What is the level of collaboration and
communication between researchers
within this emerging field?

* How does disciplinary and college
affiliation shape these collaborations and
their communication dynamics?

» What collaboration details are missing
from these networks?




Methods

Use Detect Learn about
publication Identify communities Analyze Identify Conduct community

and grant Emergent using Louvain Faculty ke}:gs(;ﬁiﬁnd Semi- cha:;cci[eglréitics

collaboration Research method and Research /.. ics for each Structured feedback on
data from Fields examine their Profiles P

2011-2015 structure

community Interviews network
visualizations




Methods

Use
Create a publication

R AT and grant
Scientific collaboration

Network data from
2011-2015

Identify
Emergent
Research

Fields

Detect
communities
using Louvain
method and
examine their
structure

Analyze
Faculty
Research
Profiles

Identify
keywords and
research
topics for each
community

Conduct
Semi-
Structured
Interviews

Learn about
community
characteristics
and get
feedback on
network
visualizations




Methods

Use
Create a publication

. e and grant
Scientific collaboration

Network data from
2011-2015

Identify
Emergent
Research

Fields

Detect
communities A"alyze
using Louvain Faculty
method and Research
examine their Profiles
structure

Identify
keywords and
research
topics for each
community

Learn about

Conduct community
Sefmi- characteristics

d get
Structured feea(?ba(g:li on

Interviews network
visualizations




Operational Definitions

Scientific Collaboration

Co-authorship on publications or co-
investigator status on research
grants

Interdisciplinary Collaboration

Collaborations between individuals
from different departments




Grant Data
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Publication Data

"Gage, Nicholas A.",http:

"Gage, Nicholas A",http:

Co-authorship from Web 1o st RG34, 342625,y o

Elbadry, Maha

of Science (2011-2015) et ot ity minin i, Goia 3
d 1/ 7 John B",ht
i . .edu/i ; i 1/n6 2990, "Stewart, (':"i'or:jtt
Challenges: 1o, ecu/snasuiaua/n o, "in,60ng Soon
| ://vivo.ufl.edu/indivi 7181, "Hobbs, Jacqu
370,"D'Costa,

20,"Condit, Richard C

Not designed for SNA

"Moussatche, Ni
"D'Costa, Susan
nl@36,9 7 Condit, Richard C

Need to disambiguate e e

,"Condit, Richard C

and associate name /e st 760 113458 Nvscce, Wi
with ID (VIVO helps)

Accuracy on an

individual level



nion of Publication and Grant Data 2013

— O OTHER
@ Publication-only actor =

@ Grant-only actor
@ Multiplex actor




Option A

N publications in 2011-2015 * N publications in 2011-2
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Co-Membership Set criteria at 5 years

N years in same community N years in same community
(in last 5 years) S (in last 5 years)

Set threshold (e.g.
3 out of 5 years)

Find communities
in the resulting
network

Use these as
scientific

communities
Limit to HSC?

2011-2015 2011-2015




Methods for Community Detection

Cohesive Subgroups/Communities/Clusters
Options:

Clique

Cluster Analysis
Blockmodeling
Girvan-Newman

Louvain




Comparison of Traditional Disciplines and Emergent
Research Communities 2015

Universities have similar
departments and colleges

Departments allows
universities to talk to each
other

Identifying emergent
fields highlights the

unique research focuses

of the university



Composition of Emergent Research Communities

Descriptive statistics of 147 communities — Mean: 4.68 — Max: 51 — Min: 2

Demographics of 688 researchers
College Distribution Gender

Medicine

Agriculture and Life
Sciences

Engineering

Liberal Arts and Sciences

Public Health and Health
Professions

Veterinary Medicine
Dentistry
Pharmacy

Museum of Natural History

0 40 80 ® Male (74.7%) @ Female (22.5%)




Text Analysis

Read and coded 688
faculty research profiles
to identify group topics
and themes

UFHealth

UNIVERSITY OF FLORIDA HEALTH

Patient Care v Education

'I

Overview Background

“David R Nelson, M.D. - Research & Publ|

David R Nelson, M.D.
(352) 265-0139

Research & Publications

Research Interests

Active Research Studies
HCV-Target: Hepatitis C Therapeutic
Registry And Research Network-A
Longitudinal, Observational Study

Topic

Keywords

Unclear

Material science and engineering; Software Analysis and Advanced Materials Processing; graphene; detection of exposives

Pine forest management

Pine forest ecosystems; carbon; siviculture; Integrating Research, Education and Extension for Enhancing Southern Ping Climate Changd

Aneurysm clinical trial

Neurosurgery; Aneurysm; angiogram; comprehensive stroke program; \

RCT on aging and weight loss

Aging; cognitive training; gait speed: functioning; independence; women; older adults (70+); clincal trials; weight loss; activity; Sarcopenid

Aging

Clinical and hehavioral epidemiology of medical conditions associated with aging; Frailty and Sarcopenia, Apoptosis, and Oxidative Stress

Infectious diseases

Infectious diseases; machine leaming; Emerging pathagons; HIV/AIDS; pandemic; smallpox; influenza; analysis of epidemics; cholera; TH

Nicoting; Alpha 7-nicotinic receptors

Non-addictive treatments for nicotine, alcohol, and opicid addiction; alphaT receptors; stress;leaming and memory impaimments; biosynth

Lungs

Lungs

Pediatrics

Pediatrics

Com/maize genetics

Maize genetics

Water resource engineering management

\Vater resources; engineering; management

Forest conservation

Forest conservation

Thermal Sciences and Fluid Dynamics

Mechanical and agrospace engineering; Thermal Sciences and Fluid Dynamics; NASA

Brain tumors

Brain tumor surgery; radiosurgery; neurosurgery; head and neck cancers; ‘Phase |, Open-Label, Single-Arm, Clinical and Metabolomic §

Ecology; Avian flu

Avian flu; lgert; lgms; Conservation; Aquatics; Population and community ecology (especially of aquatic organisms); Spatial Ecology and

Designing ecological pathways

Ecology; Design

Parkinson's disease and mobility

Mobility: Parkinsons; deep brain stimulation; depression; interdiscplinary care; neurosurgery; clinical trials focusing on improved therapies

1
1
1
1
1
1
1
1
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Liver disease

Liver; hepatology; gastroenteralogy; hepatitis; hepatocelular carcinoma (HCC); hematology

ool |lalm|loo|So|lo|mo|~wom|o ||| ro]|

Oncology

Cancer; ongology

ro
[=1

Developing structure-property-processing relationships

Engineering; developing structure-property-processing relationships in emerging functional materials

[

Diabetes

Trying to develop a cure for diabetes

Extension, climate change, and plant disease

Climate Variability to Climate Change: Extension Challenges and Opportunities in the Southeast USA, plant disease network; irmigation

[ ]
<o [rS

Light production using chemicals

solar fuels; light harvesting; interaction of light with small molecules, polymers, and materials

Planning transportation systems

GIS; urban planning; transportation; traffic; safety

Citrus production

Citrus; disease

Unclear

Unclear

Vegetable production

Eggplant tomatos;; vegetables; extension

Climate change and natural resource management

Resource management wetlands; Southeast Climate Consortium (SECC) and the Florida Climate Institute (FCI). Both CAP and the SEC

Dairy cattle reproduction

Dairy cattle; reproduction; herd management; fertility

Biofuel and other biomass applications

Bioplastic; renewable fuels and chemicals; sorghum; bioenergy; gene therapy; biomass

Kidney and pancreas transplants

Develop drugs and practices for transplants

Tree of Life - Evolutionary relationships and genetics

Tree of lif; iDigBio; Evolutionary relationships and genetics; phylogenetic relationships; social networks




Comparing Communities




Interview Themes

*Stable versus emergent communities; are we measuring what we think we are?

. . == . *Networks looked simpler and more homogeneous than they actually are; need
Criteria Limitations e e : e
M |SS| n g Data *Some critical connections and people are missing from visualizations

. *Did not highlight what respondent’s self-identified as their most emergent
Perceptions b 5 &

research collaboration/topic; minimized their interdisciplinary work

Mot“’at'ons *Curiosity and passion for research project
*Mentors play a major role in introducing students to new collaborators;
mentees provide new insights for mentor

ieprinli *More difficult but also more rewarding; different expectations, administrative
Interdisciplinary g p

barriers, norms, and language




Data from UF CTSI Research Collaboration and Barriers
Survey 2015

Are you interested in building new Would you be interested in using a
research collaborations? "matchmaking” service to identify
potential collaborations?




Network |I1tel'VGI1tIOI1$ A|J|J|IcatIOI1$ for distributing CTSI Seed Grants

1. No change

2. We could pick a set of pairs (dyads) that would span communities that appear to be forming but are
currently not well connected. Perhaps we would select 5-10 pairs which they could choose from

3. We could create a “smart induction” solicitation around two or three communities that are currently not
well connected but the network suggests are an emergent community

4. We could create a “smart induction” solicitation around a community that is somewhat connected and
currently does not fit an existing administrative boundary, and that could benefit from additional ties to
be more cohesive

5. We could create a “smart induction” solicitation around emerging communities. In the solicitation, we
indicate that we may combine applicants into what we see as more effective teams from the network
perspective. (Note that this is the only option that we can test the impact of the intervention)



Conclusions

We believe a mixed method Scientific Emergent
Collaboration Research
approach can help to Network Community

Analysis —g Detection
improve our understanding

of scientific collaboration Structured Research
Ethnogr_aphic Profilt_a
networks and create better Interviews Analysis

network interventions



Thank you for listening.
Do you have any questions or
suggestions for us?

For more information send me an email: therese@ufl.edu
Or you can visit my website: www.theresekennellyokraku.com

You can also follow me on twitter: @thereseokraku
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