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Abstract 
Federal funding agencies have invested resources into promoting interdisciplinary research as 
well as diversity, hoping to see returns in innovation. But most past research tends to explore 
only one of these topic, and tends to focus on their benefits to scientific impact, rather than the 
individual decisions of researchers. This study provides a preliminary analysis of gender 
differences in interdisciplinary research. Using the Academic Analytics dataset, we calculated 
the percentage of interdisciplinary researchers in each discipline, and explore the composition 
of disciplines with which these researchers are affiliated. We find that while female and male 
researchers are equally likely to engage in interdisciplinary research, there are statistically 
significant differences in the composition of disciplines to which men and women affiliate. 
These results offer initial insight into how men and women navigate disciplinary boundaries 
in their research, and paves the way for more thorough investigation. 
 
Introduction 
Contemporary scientific problems are increasingly complex, and need the contribution of 
scholars from various disciplines. Scientific disciplines, no longer able to maintain strict 
boundaries, are splitting, dividing, and combining as individual scientists pursue 
interdisciplinary topics. The concept of interdisciplinarity refers to approaches which 
“integrate separate disciplinary data, methods, tools, concepts, and theories in order to create a 
holistic view or common understanding of a complex issue, question, or problem” (Wagner et 
al., 2011). Despite the hype surrounding its perceived advantages for scientific discovery, 
research on interdisciplinary has yet to reveal a clear and consistent pattern between indicators 
of interdisciplinarity and citation impact, instead offering more nuanced interpretations (Wang, 
Thijs, & Glänzel, 2015; Yegros-Yegros, Rafols, & D’Este, 2015).  
 
Research has also examined the role of demographic categories such as gender, expecting 
multidisciplinary work to offer unique advantages to women (Rhoten & Pfirman, 2007). 
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Despite the gender inequality in academic area, results have showed scientific achievements 
could be maximized by increasing gender diversity(Nielsen et al., 2017; van der Lee & 
Ellemers, 2015). Previous research has showed that women would benefit more from 
engaging across disciplinary boundaries (Boxer, 2000). There is also a gender stereotype that 
female researchers have more strong desire for interdisciplinarity and collaboration (Laurel & 
Jennifer, 2016). This work adds a unique component: whereas previous research has 
investigated differences in the degree of interdisciplinarity between men and women, we 
additional examine gendered differences in the disciplinary compositions of men and women. 
That is, we analyse both differences between men and women in both propensity for 
interdisciplinarity as well as the nature of interdisciplinary affiliations.  
 
Method and Materials 
Data 
We draw upon data collected by the firm Academic Analytics (AA2014) which gathers 
information from tenure-track and research-intensive non-tenure track faculty at US academic 
institutions. These data include demographic information (including gender) as well as data 
on scholarly performance and research funding between 2010 and 2014. Among the 201,673 
records in the dataset, there are 143,001 unique scholars which is 87.25% of the total number 
of researchers with assigned to a gender. Part of the gender information is generated through 
Genderize.io (an algorithm relying on first names). Gender is manually assigned for the 
remaining names based on visual clues from photographs retried online. These individuals—
44,482 female and 98,519 male researchers—comprise the sample for the present analysis.  
 
In this paper, the measurement of interdisciplinarity is operationalized by the discipline of the 
researchers. Each researcher is assigned at least one discipline, inferred from their primary 
department (or other doctoral degree granting unit) where they hold a primary, secondary, or 
joint appointment. Each units is assigned to one or more disciplinary classifications and 
placed into the three-tiered disciplinary taxonomy developed by Academic Analytics (and 
based on the National Center for Education Statistic classification). The most granular level is 
level one (L1), followed by a more inclusive secondary level (L2), and ending in a broad 
tertiary level (L3). For example, if a professor is affiliated with a Cell Biology program, the 
associated L1 would be developmental Biology, L2 would be biomedical sciences, and L3, 
biological and biomedical sciences. There are 172 possible L1 disciplinary classifications, 26 
L2, and 12 L3 disciplines. Because there are no schoalrs associated with Law in this dataset, it 
is excluded, leaving 171 first level disciplines, 25 second-level disciplines, and 11 third 
levels.  
 
For the purpose of the study, the percentage of interdisciplinarity is calculated as the as the 
proportion of researchers in each discipline who are also associated with another L3 discipline. 
Each researcher is assigned once to each discipline that they belong to; for example, if a 
researcher holds an appointment in cell biology and entomology, then they would counted as a 
interdisciplinary researcher. When summarizing at broader disciplinary categories, 
multidisciplinary researchers can also be counted for multiple disciplines; for example, if a 
researcher holds affiliations in physics and mechanical engineering, then when summarizing 
results for level three disciplines, they would count for both physical and mathematical 
sciences and engineering. 
 
Results 
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To provide context, we analyse the proportion of women in each high level discipline (Figure 
1). Women are underrepresented in every L3 category, with the exception of Education and 
Health Professions Sciences, where gender is at or near parity.  
 

 
Figure 1. Gender distribution on each level3 discipline. 

 
We calculated the ratio of interdisciplinarity as the number interdisciplinary researchers in 
level three discipline divided by the total researchers in that discipline. Figure 2 shows these 
distributions by gender for each level three discipline. 

 
Figure 2: Ratio distribution in each level-3 discipline 

 
The highest median rates of interdisciplinarity can be seen in the biological and biomedical 
sciences as well as the other traditional “hard sciences”; while the researchers in the 
humanities, social sciences, and business are less likely to be interdisciplinary. Most 
disciplines show no true gender difference in terms of interdisciplinarity, with the exception 
of the humanities, health professions sciences, and education, where men are more likely to 
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be interdisciplinary. These results suggest that, for the most part, the rate of interdisciplinarity 
is more dependent upon discipline than gender.  
 
In order to better understand the relationship between discipline and interdisciplinarity, we 
calculated for each level three discipline, the proportion of interdisciplinary male and female 
researchers, by the other discipline in which they are also working. This allows us to see, by 
gender, the disciplinary composition represented in the interdisciplinary portfolio of a given 
discipline. For example, in the Humanities, we find the number of interdisciplinary 
researchers working in disciplines belonging to biological and biomedical sciences, 
engineering, education, etc. and we repeat for this process for each level three discipline. We 
then normalize these counts by dividing by the total number of researchers in the discipline; 
for example, when calculating the number of humanities scholars working also in business, 
we divide by the total number of interdisciplinary humanities researchers, but when doing the 
same with business scholars working with humanities, we normalize by the total number of 
interdisciplinary business scholars. We then perform a chi-squared test of the discipline 
composition for males and females, the results of which are summarized in Table 1.  
 
Subject Name  P-value 
Agricultural Sciences 1387.47 3.93E-293 *** 
Biological and Biomedical Sciences 4810.50 0 *** 
Business 785.99 2.21E-163 *** 
Education 84.56 1.99E-14 *** 
Engineering 5342.09 0 *** 
Family Consumer and Human 
Sciences 

648.62 7.62E-134 *** 

Health Professions Sciences 812.91 3.53E-169 *** 
Humanities 230.82 1.10E-44 *** 
Natural Resources and 
Conservation 

1873.09 0 *** 

Physical and Mathematical 
Sciences 

6138.84 0 *** 

Social and Behavioral Sciences 1397.62 2.53E-295 *** 
Signif. Codes: ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘,’0.1  
 
As the results demonstrate, the interdisciplinary distributions are significantly different for all 
disciplines at the 0.05 levels. This means that there are significant differences between the 
disciplinary compositions of male and female researchers in every discipline. This suggests 
that, although thereis very little difference in the rates of interdisciplinarity for male and 
female researchers within most researchers, we do find evidence that they are interdisciplinary 
in different ways. For example, male researchers affiliating with biological and biomedical 
sciences are more likely to affiliate with an engineering program, while female biological and 
biomedical researchers are more likely to affiliate with social sciences or behavioral sciences.  
 
Figure 3 provides the number of interdisciplinary researchers in each level three discipline 
that affiliate with any of the other level three disciplines. We see distinct differences in the 
patterns of interdisciplinarity between men and women in each discipline. For example, if we 
look at discipline composition of male and female in business, we see that a much larger 
proportion of males than females are doing multidisciplinary work in engineering, while 
female business researchers tend to affiliate with family, consumer, and human sciences. In 
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education, even though many men and women affiliate with physical and mathematical 
sciences, the proportion is larger for men. 
 

Figure 3 Tree map of interdisciplinary composition in each Level 3 discipline 

 
 
Conclusions 
This empirical study offers one of the first investigations of how interdisciplinary practices 
vary by gender. We found marginal differences between men and women in rates of 
interdisciplinarity. However, we found that the disciplinary compositions were significantly 
different—that is, that men and women bring different disciplines together. This suggests that 
indicators for interdisciplinary must move beyond mere accounting for number of disciplines 
combined towards indicators that take into account the novelty of disciplinary combinations. 
Further work is necessary to propose indicators that take this composition into account and to 
analyse the relationship between composition and other bibliometric indicators, such as 
productivity and impact. Also, given the relatively novelty of the dataset, more work is 
necessary to validate the disciplinary taxonomies and underlying data. 
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