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Universities are 
more than 
buildings….   

and organization 
charts….  
 



…They are WEBS of human 
interaction and perception 
whose complex structure is 
largely invisible to the people 
embedded in them.   
 





We make 
the invisible 

visible.  
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STEM Faculty Gender Trends 2000-2010 
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GROWTH OF THE WOMEN’S NETWORK 
 
 

COAUTHORSHIP TIES  
AMONG WOMEN STEM FACULTY  

AND THEIR MALE PEERS 
 

2000-2010 
 

 
●  Red Node = Female Faculty Member 
● Blue Node = Male Faculty Member 
 
●   ●  Large nodes = Most productive, 
  most  successful faculty members 

 























USING DATA MAPS  
TO INVESTIGATE HIDDEN PATTERNS 
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NETWORK MAPPING 

 
Can Help Us 

Leverage the Benefits of 
 

COLLABORATION 
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Strengths   
of NSF 12 Indicators Approach 

 
 

Collects data on resources as well outcomes 
 
Some attempt to track careers over time (cohorts) 
 
Looks at institutional trajectory (e.g. leadership) 



Limitations  
of NSF 12 Indicator Approach 

 
Promotion & tenure data needs to be integrated 
with productivity data to be meaningful.  
 
 
 

Absence of contextual network data can conceal 
tokenism. 
 
 

Meaningful statistical analysis is difficult at the 
local level because of skewed male/ female 
population sizes and small female n. 
 

 
 
 
 
 



Limitations of NSF 12 Indicator Approach 
 

The “Roach Motel” Problem… 
Data goes in, but it doesn’t come out. 

Advance 
University 1 

Advance 
University 2 

Advance 
University 3 

NSF 12 
Data 

NSF 12 
Data 

NSF 12 
Data 

NSF 



NATIONAL RESEARCH COUNCIL OF THE NATIONAL ACADEMIES 
“Gender Differences at Critical Transitions in the Careers of 

Science, Engineering, and Mathematics Faculty” (2010) 
 

2004 survey 
492 STEM departments. Research I universities 

Focus: P&T decisions 
 

2005 survey   
1,800 faculty from the  492 departments 
Included self-reported productivity data 

 

FINDING: 
Female and male STEM faculty “have enjoyed comparable 
opportunities within the university, and gender does not 
appear to have been a factor in a number of important 
career transitions and outcomes.” 

 
 
 

 



Limitations of the “Critical Transitions” Study 
 

 
Only tenure-track faculty in Research I institutions 
 
Only 6 STEM disciplines represented 
 

Study is a 2-year snapshot, not longitudinal 
No attrition data collected 

 
Productivity data is not connected to P&T outcomes 

 
No network centrality data collected 
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Faculty Analytics 
DB 

Research Map Interface 

Research Map: 
INTERESTS 

Research Map: 
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NSF/ISI Web of Science:  
Publications Data 



 

 

 

 

 

This work was sponsored by a grant from the 
National Science Foundation ADVANCE Program  

(Awards SBE 0547427 & HRD-1008549) 


