
Especialización temática de las instituciones con programas académicos en el área 
de las Ciencias de Datos

Data & Metadata. 2023; 2:24
doi: 10.56294/dm202324

ORIGINAL

Thematic Specialization of Institutions with Academic Programs in the Field of 
Data Science

Denis Gonzalez-Argote1   

ABSTRACT

Introduction: data science careers are on the rise due to the growing demand for technical skills in this area. 
Data science careers focus on collecting, organizing, and analyzing data to identify patterns and trends, 
which allows organizations to make informed decisions and develop effective solutions.
Aim: to analyze the thematic specialization of institutions with academic programs in the area of data 
science.
Methods: the Scopus database was used to conduct a bibliometric analysis aimed at examining the thematic 
specialization of institutions with academic programs in the field of data science. SciVal, a bibliometric 
analysis tool, was employed to extract the relevant data. The study period ranged from 2012 to 2021.
Results: nine higher education institutions were found to offer undergraduate or graduate degrees in the field 
of data science. There was no correlation found between RSI and Field-Weighted Citation Impact (r=0,05355; 
P=0,8912; 95%CI: -0,6331 to 0,6930). Therefore, it cannot be claimed that specialization in the subject area 
studied influences the greater impact of research. On the other hand, recent accreditation did not influence 
greater specialization (r=0,1675; P=0,6667; 95%CI: -0,5588 to 0,7484). Additionally, no differences were 
found regarding academic level.
Conclusions: the analysis of the thematic specialization of institutions with academic programs in the field 
of data science shows low scientific production in this field. Moreover, more than half of the analyzed higher 
education institutions have thematic specialization below the global average. This suggests that there is still 
a long way to go for these institutions to achieve adequate specialization and compete internationally in the 
field of data science.

Keywords: Data Science; Bibliometrics; Thematic Specialization; Higher Education; University; University 
Accreditation.

RESUMEN

Introducción: las carreras en ciencias de datos están en aumento debido a la creciente demanda de habilidades 
técnicas en esta área. Las carreras en ciencias de datos se enfocan en la recolección, organización y análisis 
de datos para identificar patrones y tendencias, lo que permite a las organizaciones tomar decisiones 
informadas y desarrollar soluciones efectivas. 
Objetivo: analizar la especialización temática de las instituciones con programas académicos en el área de 
ciencias de datos. 
Métodos: se utilizó la base de datos Scopus para realizar un análisis bibliométrico con el objetivo de examinar 
la especialización temática de las instituciones con programas académicos en el campo de las ciencias de 
datos. Se empleó SciVal, una herramienta de análisis bibliométrico, para extraer los datos relevantes. El
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período de estudio abarcó desde 2012 hasta 2021. 
Resultados: se encontró que nueve instituciones de educación superior ofrecen programas de licenciatura o 
posgrado en el campo de las ciencias de datos. No se encontró correlación entre el Índice de Especialización 
en Investigación (RSI) y el Impacto de Citas Ponderado por Campo (r=0,05355; P=0,8912; IC95%: -0,6331 a 
0,6930). Por lo tanto, no se puede afirmar que la especialización en el área estudiada influya en un mayor 
impacto de la investigación. Por otro lado, la acreditación reciente no influyó en una mayor especialización 
(r=0,1675; P=0,6667; IC95%: -0,5588 a 0,7484). Además, no se encontraron diferencias en cuanto al nivel 
académico. 
Conclusiones: el análisis de la especialización temática de las instituciones con programas académicos en 
el campo de las ciencias de datos muestra una baja producción científica en este campo. Además, más de la 
mitad de las instituciones de educación superior analizadas tienen una especialización temática por debajo 
del promedio mundial. Esto sugiere que aún queda un largo camino por recorrer para que estas instituciones 
logren una especialización adecuada y compitan a nivel internacional en el campo de las ciencias de datos.

Palabras clave: Ciencias de datos; Bibliometría; Especialización temática; Educación superior; Universidad; 
Acreditación Universitaria.

INTRODUCTION
Data science is a branch of computer science and statistics that focuses on the analysis and interpretation 

of large datasets. The explosion of data generated by technology has led to an increasing demand for data 
scientists who can handle large amounts of information and extract valuable insights from it. In an increasingly 
data-driven world, data science has become an essential discipline for businesses and organizations seeking a 
competitive edge.(1,2)

Data science careers are on the rise due to the growing demand for technical skills in this area. Data 
science careers focus on collecting, organizing, and analyzing data to identify patterns and trends, which 
allows organizations to make informed decisions and develop effective solutions. Training in data science is 
essential for those who want to work in the technology and computer industry, as well as in the business and 
government sectors.(3)

Regarding undergraduate degrees, many universities offer data science programs that provide students 
with a solid foundation in mathematics, statistics, and programming. Data science programs typically include 
courses in computer science, statistics, data analysis, machine learning, and data visualization. Graduates of 
these programs can work in a wide range of industries, including technology, finance, healthcare, and retail, 
among others.(4,5)

For those seeking a more specialized career in data science, graduate programs are a popular option. 
Graduate programs in data science focus on more advanced skills in areas such as machine learning, data 
mining, and artificial intelligence. Students can choose from master's programs in data science, applied 
statistics, business analytics, and other related areas. Graduate programs may also include research projects 
in collaboration with professors and industry experts.(6,7)

Training in data science is essential due to the growing need for data scientists in the job market. Companies 
and organizations worldwide need data science specialists who can analyze large datasets and extract valuable 
insights. Additionally, data scientists can help identify patterns and trends in data, allowing organizations to 
make informed decisions and develop effective solutions.(8)

Training in data science can also help students develop valuable skills in areas such as problem-solving, 
decision-making, communication, and collaboration. Students studying data science learn to work with large 
amounts of information and find patterns in the data that enable them to develop effective solutions.(9)

Additionally, data scientists must have effective communication skills to be able to convey their findings to 
colleagues and clients who may not necessarily have a technical background. Collaboration is also an important 
aspect in the field of data science, as data scientists often work in interdisciplinary teams with experts in 
different areas to solve complex problems.(9)

This article aims to analyze the thematic specialization of institutions with academic programs in the area 
of data science.

MÉTODOS
Data Source

The Scopus database was used to conduct a bibliometric analysis aimed at examining the thematic 
specialization of institutions with academic programs in the field of data science. SciVal, a bibliometric analysis 
tool, was employed to extract the relevant data. The study period ranged from 2012 to 2021.

Data & Metadata. 2023; 2:24  2 



Indicators
Three bibliometric indicators were used to analyze the data: 

 • Number of documents (Ndoc): Refers to the total number of publications produced by each institution 
during the study period (broken down into overall and in the field of computer science); 

 • Relative specialization rate: This is the relative effort that a country dedicates to a specific discipline. 
The Thematic Specialization Index (TSI) is calculated as follows:

The Relative Specialization Index (RSI) is calculated as follows:

RSI values (between -1 and 1): 0 represented the world position; values above 0 indicate a greater 
specialization of scientific production with respect to the world; values below 0 indicate a lower specialization 
with respect to the world.

 • Field-Weighted Citation Impact (FWCI): indicates how the number of citations received by an entity’s 
publications compares with the average number of citations received by all other similar publications.

Sample Selection
The list of universities was extracted from the database of accredited careers by CONEAU with a current 

resolution.(10) Only those institutions offering academic programs in the field of data science were included in 
the study.

Data Analysis
The data obtained from Scopus and SciVal were analyzed using descriptive and inferential statistics to 

characterize the thematic specialization of each institution in the field of data science. The results were 
presented using graphs and tables to facilitate the interpretation of the findings. The bibliometric indicators 
used in the study provided a comprehensive view of the research performance of each institution and allowed 
for the comparison of the relative strengths and weaknesses of different institutions in the area under study.

RESULTS
Nine higher education institutions were found to offer undergraduate or graduate degrees in the field of data 

science. Table 1 displays the main bibliometric indicators of these institutions in the macro area of knowledge 
related to data science, in this case, the Computer Science category, since there is no specific category for 
data science yet. Additionally, this table also presents the year of the last accreditation resolution by CONEAU, 
which was taken as the accreditation year.

Table 1. Main indicators of higher education institutions in the field of data science

Institution
Ndoc in 

Computer 
Science

Total 
Ndoc TSI RSI Field-Weighted 

Citation Impact
Year of 

accreditation
Academic 

Level

Universidad Nacional 
del Sur 775 5537 1,08 0,04 0,67 2022 Posgrado

Instituto Tecnológico 
de Buenos Aires 168 509 2,55 0,44 0,78 2022 Posgrado

Universidad Nacional 
de General San Martín 117 3535 0,26 -0,59 1,12 2021 Grado

Universidad Austral 45 1284 0,27 -0,57 0,81 2022 Grado

Universidad de San 
Andrés 16 474 0,26 -0,59 1,16 2021 Posgrado

Universidad CAECE 11 42 2,03 0,34 0,23 2021 Grado y 
Posgrado
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Universidad Empresa-
rial Siglo 21 3 17 1,37 0,15 0 2021 Grado

Universidad del Gran 
Rosario 0 9 0,00 -1,00 0 2023 Grado

Universidad Nacional 
Guillermo Brown 0 4 0,00 -1,00 0 2019 Grado

There was no correlation found between RSI and Field-Weighted Citation Impact (r=0,05355; P=0,8912; 
95%CI: -0,6331 to 0,6930) (figure 1). Therefore, it cannot be claimed that specialization in the subject area 
studied influences the greater impact of research.

Figure 1. RSI and Field-Weighted Citation Impact in the Computer Science

On the other hand, recent accreditation did not influence greater specialization (r=0,1675; P=0,6667; 95%CI: 
-0,5588 to 0,7484). Additionally, no differences were found regarding academic level (table 2).

Table 2. Differences between academic level and RIS and Field-Weighted Citation 
Impact

Academic level RSI ANOVA p 
value

Field-Weighted 
Citation Impact

ANOVA p 
value

Grade -0,6020

0,185

0,3860

0,352Postgraduate -0,03667 0,8700

Graduate and 
Postgraduate 0,3400 0,2300

DISCUSSION 
Data science is an essential discipline in a data-driven world. Careers in data science are on the rise due 

to the growing demand for technical skills in this area. Undergraduate and graduate programs in data science 
provide students with advanced skills in areas such as machine learning, data mining, and artificial intelligence.
(11,12)

Training in data science is important because data scientists can help companies and organizations make 
informed decisions and develop effective solutions. In addition, students studying data science can develop 
valuable skills in areas such as problem-solving, decision-making, communication, and collaboration, preparing 
them for a wide range of careers and opportunities in the job market.(13)

Thematic specialization in university publications allows researchers to delve into a specific area of study 
and contribute to the understanding and advancement of that particular field; it also helps to develop a 
reputation and recognition in their field of study, which can be beneficial for their academic and professional 
career.

Based on the programs they offer, universities often focus on specific fields of study and seek to stand out in 
those areas. Specialized publications can help universities improve their reputation and position in the field of 
study, which can attract talented students and funding for research.

In this sense, studies supporting these findings are reported. Yoon and Suh analyzed the relationship between 
specialization and the productivity of publications in the academic careers of scientists in South Korea. The 
results indicate that thematic specialization improves productivity of publications and quality of research.(14)

Meanwhile, Leahey et al.(15) demonstrate that thematic specialization improves academic performance 
and research capacity of researchers. While Caviggioli et al.(16) analyze the impact of thematic specialization 
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on the development of economics departments in European universities. The results indicate that thematic 
specialization improves reputation and academic performance of economics departments. 

Thematic specialization allows researchers to delve into a specific area of study, contribute to the 
advancement of the field, and develop a reputation in their field of study. Additionally, thematic specialization 
can improve the reputation and academic performance of universities. The scientific studies mentioned above 
support the importance of thematic specialization in publications at universities.(17,18,19)

On another note, accreditation of a degree program is a process in which an independent organization 
evaluates and verifies the quality of education offered by an educational institution and its academic program. 
Accreditation of a degree program is important because it ensures that academic programs meet established 
quality standards and that graduates are prepared to enter the job market and perform effectively in their 
field of study.(20)

The National Commission for University Evaluation and Accreditation (CONEAU) is an Argentine organization 
that aims to evaluate and accredit the quality of higher education institutions in the country. CONEAU works 
to improve the quality of higher education in Argentina, including scientific research in undergraduate and 
graduate degree programs.(21)

CONEAU can have a positive impact on increasing scientific publications in undergraduate and graduate 
degree programs in Argentina through its evaluation and accreditation processes of higher education institutions. 
Institutions seeking accreditation by CONEAU must meet certain quality standards and requirements, including 
scientific research and production of publications in undergraduate and graduate degree programs.(22,23)

Additionally, CONEAU can offer financial support and resources for scientific research at accredited higher 
education institutions. This can include funding for research, resources for publication, and access to networks 
for scientific collaboration and exchange. The availability of these resources and support can be an incentive 
for students and academics in undergraduate and graduate degree programs to conduct research and publish 
in scientific journals.

Accreditation can have a positive impact on the quantity and quality of program publications. Accredited 
academic programs may have more resources and support to research and publish, which can lead to a greater 
number of publications in academic journals and greater visibility in the academic community.(24)

Figueroa Escudero et al.(25) examined the similarities and differences in curricular policy between Mexico and 
Brazil, and their results showed that accreditation improves the academic quality of UNAM and increases the 
scientific production of the academic program. Soto et al.(26) concluded that accreditation improves the quality 
of higher education and increases scientific production in accredited academic programs. The scientific studies 
mentioned above support the relationship between accreditation and the increase in program publications.

Limitations of the study and future perspectives
This study has methodological limitations, including the fact that there was no specific thematic category 

for Data Science, and the category of Computer Science had to be used, which includes topics beyond Data 
Science. Additionally, there could be publications on Data Science outside the Computer Science field, but it is 
difficult to search and standardize them. From a coverage perspective, the main limitation is that this study was 
based only on the Scopus database and did not include other databases such as Web of Science or Compendex.

Despite these limitations, this study provides an approach to an issue in emerging careers, which, given 
their recent implementation, could develop strategies to increase publications and thematic specialization in 
the future.

CONCLUSIONS
The analysis of the thematic specialization of institutions with academic programs in the field of data 

science shows low scientific production in this field. Moreover, more than half of the analyzed higher education 
institutions have thematic specialization below the global average. This suggests that there is still a long way 
to go for these institutions to achieve adequate specialization and compete internationally in the field of data 
science.

The lack of adequate thematic specialization can be a significant factor that limits the quality of scientific 
production in the analyzed higher education institutions. Therefore, it is essential that these institutions work 
on continuous improvement of their academic programs and adequate thematic specialization in the field 
of data science. Additionally, it is important to establish closer links between academia and industry so that 
academic programs are in line with industry needs, and scientific research has greater practical application.

Regarding the future projection, it is expected that the analyzed higher education institutions will work 
on continuous improvement of their academic programs in the field of data science and greater thematic 
specialization. This will improve the quality of scientific production and increase competitiveness internationally. 
Additionally, more links are expected to be established between academia and industry so that academic 
programs are more relevant to the job market and innovative solutions are generated in the field of data 
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science.
The findings of this study suggest that there is a need for higher education institutions to improve their 

thematic specialization in the field of data science. By doing so, they can improve the quality of their scientific 
production and compete more effectively at the international level. Furthermore, establishing closer links 
between academia and industry will be crucial for ensuring that academic programs are relevant to the job 
market and that scientific research has greater practical application.
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