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Abstract 
Introduction. This study examines disciplinary diversity within 1,105 Colombian 
social science research groups between 2013 and 2021. While existing literature 
focuses on STEMM in high-income nations, this research addresses the knowledge 
gap in middle-low-income contexts where resource constraints influence scientific 
resilience. 

Method. Data were retrieved from MinCiencias national assessments. The study 
used the DIV diversity index to evaluate three dimensions: variety, balance, and 
disparity. 

Analysis. The longitudinal analysis categorized groups by their national ranking (A1, 
A, B, C, and Recognized). Trends in the DIV index were correlated with team size 
and hierarchical structures to identify factors influencing interdisciplinary 
composition. 

Results. Findings indicate a significant decline in disciplinary diversity among top-
tier groups (A1 and A) over time. While lower-ranked groups maintained more stable 
profiles, their overall diversity remained low. Increased team size and hierarchical 
concentration in elite groups appear to hinder disciplinary integration. 

Conclusions. The reduction in diversity suggests that current national assessment 
policies may inadvertently discourage interdisciplinarity. Reforms are necessary to 
foster flatter, more innovative team structures. Future research should consider 
open bibliometric data to link these diversity trends to specific research impacts.

https://doi.org/10.47989/ir31iConf64167
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Introduction 
Is a science team or research group cognitively diverse? How to measure its disciplinary diversity? 
Science teams and research groups have emerged as crucial drivers in scientific discoveries (Wu 
et al., 2019; Wuchty et al., 2007). Understanding science teams and research groups' 
interdisciplinary factors and related assessment measurements is part of the current agenda of 
science of team science (SciTS) (Li et al., 2023). A rich research agenda on this topic has explored 
various dimensions, including team size, multidisciplinarity, knowledge diversity, interdisciplinary 
collaboration, and sociodemographic factors (Aydinoglu et al., 2016; Bercovitz & Feldman, 2011; Huo 
et al., 2019; Perović et al., 2016; Roelofs et al., 2019; Skilton, 2009; C.-C. Wang et al., 2023; Wu et al., 
2019; Xie et al., 2020; Zhou et al., 2012). The review conducted by Wang & Schneider (2020) also 
illustrate the consistency and validity of interdisciplinarity measures.  

Despite significant advancements in understanding the diversity of teams and research groups, 
most studies heavily rely on international citation databases such as Web of Science and Scopus 
or USPTO for patents, which may not accurately capture the research trends in various contexts 
where the involvement of authors from low-income countries is significantly low (Mongeon & 
Paul-Hus, 2016). Moreover, they primarily focus on high-income countries and science, 
technology, engineering, mathematics, and medicine (STEMM) disciplines, which, in contrast to 
middle-low-income countries, have macro advantages in terms of scientific infrastructure and 
science policies (Abramo & D’Angelo, 2024; Cortés & Ramírez Cajiao, 2024; Kulczycki et al., 2018; 
Vasen et al., 2023).  

With this in mind, this research in progress aims to measure the disciplinary diversity of research 
groups of social science (SS) in Colombia across 2013-2021. We focus on Colombia, a country that—
despite limited infrastructure and financial resources allocated to science—achieves notable levels 
of scientific output, demonstrating efficiency and resilience under resource constraints (Cortés & 
Ramírez Cajiao, 2024). In doing so, we contribute to the literature on interdisciplinary factors and 
related assessment measurements of SciTS in the domain of SS in middle-low-income countries.  

Methodology 
Materials 
We used the open access data sets curated by the Ministry of Science, Technology, and Innovation 
of Colombia (MinCiencias) (MinCiencias, 2023). The data sets contain information on the national 
assessments conducted in 2013, 2014, 2015, 2017, 2019, and 2021, being the latter the last 
assessment publicly available. No assessments were officially conducted in 2016, 2018, 2020. Our 
analysis will incorporate two data sets: the research groups and the national assessments results 
(MinCiencias, 2022a, 2022b). 

Colombian science policies defined research groups as (MinCiencias, 2021, p. 22): ‘The basic modern 
unit for generating scientific knowledge and its application to technological development, comprising 
individuals from one or more disciplines and institutions who synergistically work together around 
a specific field of knowledge.’ (Own translation). Research groups, as formal academic units within 
a school or department, comprise a defined number of affiliated researchers, generally hired, 
united by a shared research direction, and led by one or more directors.  

The classification system for research groups is based on a ranking structure. There are four ranks: 
A1, A, B, and C. A1 is the highest rank. The ranks are determined by considering research outputs, 
collaboration networks, and contributions to the scientific community. There is also an additional 
rank called 'Reconocido' (Recognized). This rank is given to groups that have taken part in the annual 
call and have been acknowledged by MinCiencias but have not yet achieved any of the other 
classifications (MinCiencias, 2021).  
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Researchers are responsible for detailing their disciplinary expertise in their research portfolios 
and products on the national platform (CvLAC), which includes their specific disciplines and fields 
of expertise. The institution and research groups oversee this process. The classification of both 
groups and researchers within disciplinary grand areas and disciplines by MinCiencias is based on 
the Organization for Economic Co-operation and Development (OECD) fields of science (FOS) 
normalization framework (OECD, 2015). 

Methods 
We implemented the 𝐷𝐷𝐷𝐷𝐷𝐷 diversity indicator proposed by Leydesdorff et al. (2019) which is based 
on the Rao-Stirling diversity index (Porter & Rafols, 2009; Stirling, 2007) with certain adjustments. 
𝐷𝐷𝐷𝐷𝐷𝐷 evaluates the three aspects of diversity (i.e., variety, balance, disparity) before merging them 
and it meets monotonicity, therefore this index meets most of the proper qualities of logical 
structure and validations of interdisciplinarity research (Zwanenburg et al., 2022). We adjusted 𝐷𝐷𝐷𝐷𝐷𝐷 
components for interdisciplinary research among diverse research groups. 

Variety refers to the number of different disciplines in a research group. This is measured as 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 (𝑅𝑅𝑅𝑅). We formalized as follows:  

𝑅𝑅𝑅𝑅 =
𝑛𝑛𝑑𝑑
𝑁𝑁𝑑𝑑

 

Where 𝑛𝑛𝑑𝑑 is the number of distinct disciplines in the group and 𝑁𝑁𝑑𝑑 is the total number of distinct 
disciplines across all groups.  

Balance reflects the evenness of distribution of researchers across disciplines within each research 
group. We measured this via 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 (𝐺𝐺). We formalize as follows:  

𝐺𝐺 =
∑ ∑ |𝑥𝑥𝑖𝑖 − 𝑥𝑥𝑗𝑗|𝑛𝑛

𝑗𝑗=1
𝑛𝑛
𝑖𝑖=1

2𝑛𝑛2𝑥̅𝑥
 

Where 𝑥𝑥𝑖𝑖 is the number of researchers in discipline 𝑖𝑖, and 𝑛𝑛 is the total number of disciplines in a 
research group.  

Disparity refers to the conceptual distance between researchers' disciplines within the group. We 
computed this via 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 (𝐴𝐴𝐴𝐴). The achieve this, we computed the cosine similarity 
(Zwanenburg et al., 2022), as follows:  

• Co-occurrence matrix of disciplines 

We assembled a discipline matrix, where rows represent different groups and columns disciplines.  

Each matrix cell, denoted as 𝑥𝑥𝑔𝑔,𝑑𝑑, represents the number of researchers in group 𝑔𝑔 affiliated with 
discipline 𝑑𝑑.  

Based on the discipline matrix, we assembled a co-occurrence matrix where rows and columns 
represent disciplines.  

Each entry 𝑀𝑀𝑖𝑖,𝑗𝑗 in the matrix indicates the total number of times disciplines 𝑖𝑖 and 𝑗𝑗 co-occur across 
all research groups:  

𝑀𝑀𝑖𝑖,𝑗𝑗 = �(𝑥𝑥𝑔𝑔,𝑖𝑖 × 𝑥𝑥𝑔𝑔,𝑗𝑗)
𝑔𝑔

 

Where 𝑥𝑥𝑔𝑔,𝑖𝑖 and 𝑥𝑥𝑔𝑔,𝑗𝑗 are the counts of researchers in group 𝑔𝑔 for disciplines 𝑖𝑖 and 𝑗𝑗, respectively.  

• Calculating cosine similarity:  
 For disciplines 𝑖𝑖 and 𝑗𝑗, the cosine similarity is calculated as follows:  
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𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (𝑖𝑖, 𝑗𝑗) =
∑ (𝑥𝑥𝑔𝑔,𝑖𝑖 × 𝑥𝑥𝑔𝑔,𝑗𝑗𝑔𝑔 )

�∑ (𝑥𝑥𝑔𝑔,𝑖𝑖)𝑔𝑔
2 × �∑ (𝑥𝑥𝑔𝑔,𝑗𝑗)𝑔𝑔

2
 

The numerator is the co-occurrence of disciplines 𝑖𝑖 and 𝑗𝑗 across all groups and the denominator 
normalizes by the product of the magnitudes of the discipline vectors.  

• Convert cosine similarity to disparity:  
 Disparity between disciplines 𝑖𝑖 and 𝑗𝑗, is calculated as follows:  

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷(𝑖𝑖, 𝑗𝑗) = 1 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(𝑖𝑖, 𝑗𝑗) 

• Aggregating disparity for each research group:  
 For each research group with 𝑛𝑛 distinct disciplines, we use the calculated the 𝐴𝐴𝐴𝐴 as:  

𝐴𝐴𝐴𝐴 =
∑ 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷(𝑖𝑖, 𝑗𝑗)𝑖𝑖≠𝑗𝑗

𝑛𝑛 ∙ (𝑛𝑛 − 1)
 

The numerator sums the pair-wise disparities among all distinct discipline pairs within the group 
and the denominator represents the total number of unique discipline pairs, ensuring the average 
is taken correctly. 

Finally, we calculate the 𝐷𝐷𝐷𝐷𝐷𝐷 for each research group as follows:  

𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑅𝑅𝑅𝑅 × (1 − 𝐺𝐺) × 𝐴𝐴𝐴𝐴 

We measure 𝐷𝐷𝐷𝐷𝐷𝐷 on a sub-sample of 1105 multidisciplinary groups (i.e., groups composed of 
researchers from two or more different disciplines, a required condition for applying the 𝐷𝐷𝐷𝐷𝐷𝐷) 
classified only in the grand area of SS across the periods analysed with at least three members.  

Results and discussion 
Figure 1 reports the yearly composition by rank (left) and the average 𝐷𝐷𝐷𝐷𝐷𝐷 (right) for research 
groups with longitudinal consistency (i.e., those which were ranked in all periods). Overall, top-tier 
groups showed longitudinal consistency, yet a decreasing trend in average 𝐷𝐷𝐷𝐷𝐷𝐷. Rank A groups 
display the most consistent longitudinal performance, indicating that these top-tier groups 
maintain their high standing over time. While Rank A1 demonstrates consistency, it's slightly less 
consistent than Rank A. Rank B and C groups exhibit moderate levels of consistency. The 
‘Recognized’ group exhibited the least consistent performance, especially after 2015, likely due to 
high turnover and instability within this lower-ranking tier. While initially similar to Rank A groups, 
Rank A1 groups exhibit a decrease in average 𝐷𝐷𝐷𝐷𝐷𝐷 after 2015, reaching their lowest point in 2017 
before levelling off.  

A notable decline in performance was observed within Rank B groups from 2013 to 2017, with an 
uptick in subsequent years. Rank C groups exhibit relatively stable average 𝐷𝐷𝐷𝐷𝐷𝐷, with minor 
fluctuations occurring in 2017 and 2019. Rank Recognized groups, characterized by consistently 
low average 𝐷𝐷𝐷𝐷𝐷𝐷.  

The analysis of 𝐷𝐷𝐷𝐷𝐷𝐷 revealed a notable decline in interdisciplinarity over time, especially among 
top-ranked research groups. In contrast, lower-ranked groups demonstrated more stability in 
diversity, though their overall levels of interdisciplinarity remained lower. Casually, top-ranked 
groups are those with the larger team size. For instance, A1 groups had 6.3 members in average in 
2013 to a peak of ~12 in 2019, followed by a slight decline to ~11 in 2021, whereas Recognized rank 
showed relatively consistent values, peaking at ~4 in 2019 before declining slightly to ~3 in 2021 
(Cortés & Kulczycki, 2024). Therefore, we argue that flattened team structures characterized by 
reduced size and hierarchy —such that power and authority are concentrated in senior-ranked 
researchers (e.g., full professors), while junior researchers and assistant professors are relegated 
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solely to technical or administrative tasks— have been shown to surpass larger, hierarchical 
organizations in generating innovative knowledge. This decisive factor might be attributed to their 
capacity to cultivate novel combinations of ideas, encourage equal participation, and provide 
expanded leadership opportunities (Wu et al., 2019; Xu et al., 2022). Concerning national science 
policy, the last research group call issued in 2021 and 275 pages long, has no core mention of the 
importance of diversity-interdisciplinarity in the assessment, either in the productivity nor their 
group’s composition (MinCiencias, 2021). The lack of a national directive could lead to a disregard 
for interdisciplinary research and diverse disciplinarity composition. 

  
Figure 1. Rank composition (left) and average DIV (right) of research groups with longitudinal 

consistency.  

Conclusions 
This research in progress aimed to measure the disciplinary diversity of research groups of social 
science (SS) in Colombia across 2013-2021. The findings revealed a decline in diversity, particularly 
among top-ranked groups, while lower-ranked groups exhibited more stable but less diverse 
compositions. We discussed these findings with previous studies arguing that smaller, flat-
structured teams were identified as more innovative, fostering equitable participation and novel 
ideas, whereas the growing size and hierarchical nature of top-tier groups may undermine their 
long-term scientific standing. These insights are relevant beyond Colombia, as other middle- and 
low-income countries with similar evaluation frameworks may face comparable challenges in 
promoting diversity and interdisciplinarity. This aligns with global efforts, such as DORA and 
CoARA, advocating for research assessment reforms to better capture collaboration, 
interdisciplinarity, and societal impact.  

However, the study's focus on group member diversity, rather than research outputs or impacts, 
and its confinement to SS in a single country, limit its scope. Future research should be extended 
to encompass other disciplines and countries, making use of open-access bibliometric databases 
such as OpenAlex and Dimensions to examine diversity in research outputs and their impacts 
across multiple contexts. Also, it is important to further seek for either team, institutional, or 
national context factors that might have affected negatively the average 𝐷𝐷𝐷𝐷𝐷𝐷 indicator between 
2013 and 2017 for the A1, A, and B ranked groups. Furthermore, robust statistical analyses should 
be implemented in order to draw more substantial inferences from the disciplinary diversity of 
Colombian research groups. 
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