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Abstract or Résumé:   
 
How to foster collaboration among researchers is an enduring issue facing university 
administrators. Homophily, the tendency that people like to work with those similar to 
themselves, has been found as a fundamental mechanism behind scientific collaboration. When 
similarity breeds connections, collaboration becomes conceivable. In a multidisciplinary context, 
like a university, how can a homophily mechanism be applied to facilitate research 
collaboration? This paper proposes a co-word analysis approach which can be used to process a 
large volumes of data. The aim is to identify and reveal hidden connections between university 
faculty members and contribute towards cultivating transdisciplinary research collaboration.  
 
 
1. Introduction 
 
Universities are places where many talents mingle, viewpoint diversity flourishes, and scientific 
discoveries occur every day. Despite this, university campuses are also places where silos 
develop between departments, disciplines, and individual researchers (Hara, Solomon, Kim, & 
Sonnenwald, 2003). Scientific research has a social heterogeneous nature and science itself has 
been regarded as “an inherently collaborative enterprise” (Finholt, 2002; Katz & Martin, 1997; 
Star & Griesemer, 1989). More importantly, it has become a general trend that institutions and 
funding agencies have increasingly been encouraging and supporting research collaborations that 
cross disciplinary, cultural, and organizational boundaries, in order to address complex scientific 
problems that might not be able to solve by a single entity or knowledge domain (Chung, Kwon, 
& Lee, 2016; Cummings & Kiesler, 2005). Therefore, how to foster collaboration among 
researchers is an enduring and central question that must be answered by university 
administrators when they develop relevant theories and policies.   
 
Sociology is one of the disciplines which may assist in addressing this issue. Sociology has a 
term, homophily, meaning that people like to work together with those who share similar 
backgrounds, interest, and characteristics: as described in the proverb "birds of a feather flock 
together" (McPherson, Smith-Lovin, & Cook, 2001). Over the years, the principle of homophily 
has been found as one of the fundamental mechanisms behind scientific collaboration (Freeman 



& Huang, 2015; Sie, Drachsler, Bitter-Rijpkema, & Sloep, 2012; Zhang, Bu, Ding, & Xu, 2018). 
The rationale is that similarity breeds connections, and those connections make collaboration 
conceivable. However, in a multidisciplinary university context, how can the principle of 
homophily be applied to facilitate research collaboration?  
 
This proposed paper will present some preliminary results of an on-going research project, which 
aims to ultimately build an internal web-based knowledge management portal to facilitate 
research collaborations among 78 full-time faculty members within a college at a research 
university. Specifically, this proposed paper will report a portion of the larger project, focusing 
on how we can reveal hidden connections between the faculty members, make the connections 
searchable on a portal, and eventually nurture and facilitate potential collaborations. One 
contribution of this submission will be an original co-word analysis approach that can be applied 
to process and analyze large volumes of data in order to identify, measure, and disclose a faculty 
member’s interconnectivity with his or her colleagues within a given unit.  
 
 
2. Background 
 
The term research collaboration can be loosely defined as the social interaction among two or 
more researchers who work together to achieve a common vision of producing new scientific 
knowledge (Katz & Martin, 1997; Sonnenwald, 2007). It is often interchangeably used with such 
terms as scientific collaboration, scholarly collaboration, or academic collaboration.  
 
Different from the concepts of teamwork or research partnership/coalition, research 
collaboration emphasizes a mutually beneficial, capacity-building experience, as well as joint 
effort and ownership rather than shared data and resources, joint operation, or polite cooperation 
(Byrne & Hansberry, 2007; Waruszynski, 2017).     
 
Considerable research has been done on when and why researchers collaborate. Wagner and 
Leydesdorff (2005) find that how researchers select partners to initiate a collaboration is highly 
contingent upon their personal choices. A wide array of internal factors that may influence 
collaboration propensity have been identified (Bukvova, 2010), such as: agreement on quality 
(Birnholtz, 2007), reward and credit (Stokols, Misra, Moser, Hall, & Taylor, 2008), engagement 
in coordination activities (Cummings & Kiesler, 2007), awareness (Carroll, Rosson, Farooq, & 
Xiao, 2009), and personal characteristics (Stokols et al., 2008), as well as many other personal 
factors.  Bozeman and Corley (2004) surveyed 997 university faculty members to investigate 
their collaboration strategies. Based on their results, they developed a typology of collaborators: 
(1) the taskmasters: who tend to select partners based on criteria of reliability and work ethics; 
(2) the nationalists: who tend to choose partners that speak the same language or from the same 
nationality with their own; (3) the mentors: who tend to work together with junior faculty 
members and their students; (4) the followers: who tend to select collaborators with strong 
reputation; (5) the buddies, who like to work with people that they have collaborated before; and 
(6) the tacticians, who tend to choose partners with similar or compatible skills with their own 
(Bozeman & Corley, 2004). It is notable that four categories out of the six apply to the principle 
of homophily.  
 



However, while the literature abounds with studies on existent scientific collaborations, few 
endeavors have been made to explore those emerging and potential collaborations that are still in 
their infancy. What has been missing in the literature are systematic attempts to reveal those 
latent similarities between researchers and provide them with a tool to make the connections.  
 
The purpose of this portion of the project is to propose and test an analytical approach to using 
publicly available data to examine, identify, measure, and reveal hidden interconnectivity 
between faculty members within a college at a research university.  
 
One research question guided this endeavor: How can we use data from public domains to 
project and reveal a university faculty member’s connectedness with his or her colleagues? 
 
 
3. The Co-Word Analysis Approach 
 
Co-word analysis is a quantitative technique. Its basic assumption is that co-occurrence 
frequency of pairs of words or phrases would indicate some linkages or connectedness between 
those two parent entities that contain the words or phrases (He, 1999). Therefore, it has been 
widely used to discover association strengths between papers, themes, subjects, or authors (Ding, 
Chowdhury, & Foo, 2001).  
 
To address the research question and attain the research goal aforementioned, we designed and 
implemented a co-word analysis approach. This approach includes the following elements: (1) 
using faculty members’ published curriculum vitae (CV) as data sources; (2) extracting personal 
and publications information from each CV to identify the faculty member’s key attributes in 
terms of his or her research; (3) accumulating, compiling, and normalizing those identified 
attributes systematically; (4) based on those processed attributes data, running co-word analysis 
via calculating each pair of faculty members’ Jaccard’s similarity coefficient and Pearson’s 
correlation coefficient to measure their interconnectivity; and (5) mounting the results data onto 
the web-based knowledge management portal, so that faculty members can search their 
colleagues’ expertise, see how much similarity or estimated interconnectivity they share, and 
communicate with any one whom they would like to collaborate.  
 
Our case study was a college at a university in the southern part of the United States. The 
university is a Carnegie-R1 comprehensive public research university hosting 18 colleges and 
schools. The college selected to conduct this research concentrates on human sciences and 
education. It consists of five academic departments, majoring in education, kinesiology, human 
resources development, library and information science, and social work, respectively. The 
college was recently created after a university-wide restructuring initiative. Those five 
departments are physically located in three different buildings with a walking distance of about 
300 to 800 meters to each other. While there are some intra-collaborations observed within each 
department, few inter-collaborations were seen across departments. There were 78 full-time 
tenure-track and tenured faculty members when the project was carried out. 
 
Each faculty member produces publications, which demonstrate their research interests, 
preferable methodologies, and expertise. All of these can be represented by a series of keywords, 



terms, or phrases. If we can identify and collect these attributes, and use them to label each 
faculty member, then we will be able to compare similarities between any pair of faculty 
members via comparing these attributes. 
 
Below are the procedures that we followed. First, we collected each faculty member’s CV from 
their departmental website: which are publicly available. Then, we extracted their publication 
citations. The citations were then copied over to a spreadsheet (one spreadsheet per academic 
department; one tab per faculty member) and the peer-reviewed publication citations were 
separated from the book and presentation citations. 
  
Next, we used the bibliographical database system, EBSCOhost, to perform a search for the 
corresponding publications through the collected citations. An effort was made to document the 
result of the searches, including when the publications could not be found or accessed by the 
research group. When a publication was found, the following information was recorded: the 
journal the publication was in, the abstract, keywords found in the publication, the subject-terms 
used by the database that hosted the publication, and the author-supplied keywords that were 
culled from the publication if the keywords or subject terms were not present. There were 
instances where a publication could not be found itself, but the metadata associated with the 
publication was stored by the database. 
 
At this point, there were hundreds of lists of keywords. For each faculty member, a concatenated 
list of keywords was created. To remove duplicates from the list, all the text of the list was made 
lower case, split into individual terms by splitting the string on every comma, and compared to 
each other to remove any term that already appeared in the list. This process to create a list of 
distinct keywords for each faculty member was repeated for the subject terms and author-
supplied keyword columns. To get this information into a useful form for co-word analysis, the 
text-to-column function was used to associate a faculty member with their list of distinct 
keywords and terms in the form of columns.  
 
Next, the data of the keywords was processed by a co-word analysis software to calculate 
Jaccard’s similarity coefficient and Pearson’s correlation coefficient for each pair of the 78 
faculty members.    
 
We created a database and a website interface so that the desired audience could gain access to 
the database. The database was created using PostgreSQL (9.4.4). In its current configuration, it 
utilizes a symmetrical, many-to-many relationship using two tables: Faculty and Faculty 
Coefficients. The data returned by the co-word analysis needed to be formatted for entry into the 
database. A distinct list of faculty members was inserted into the database. The coefficient results 
were arranged such that faculty were matched to each other and their respective numbers. 
Duplicate relationships in the results were removed. PostgreSQL was used to insert the 
information in the spreadsheet to the database. 
 
The website was written in PHP 5.3.3 with PostgreSQL. In its current form, the website allows 
the user to select a faculty member, choose a coefficient, select the number of results, and in 
what direction the user would like the sorting to take. When submitted, the results are viewed in 



a table that lists the faculty member searched and their related faculty member via the selected 
coefficient.  
 
 
4. Concluding Remark 
 
This proposed paper presents an approach that was used in an on-going project to identify and 
reveal latent connections between 78 university faculty members, which could be the key to 
facilitate transdisciplinary research collaboration in a multidisciplinary academic environment. 
Numerous tables, visualizations, and screenshots are ready to present (see Appendices as 
examples). Next step, we will ask the faculty members to use the portal website and get their 
perceptions about this approach toward fostering collaboration.   
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Appendix 1. Jaccard’s similarity coefficients (screenshot of a part of the results spreadsheet, and to conceal identity of the faculty 
members, their names have been coded in a way.) 
 
 
 
 
 
 
 



 
 

 
Appendix 2. Estimated Interconnectivity (To conceal identity of the faculty members, their names have been coded in a way.) 


