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Abstract
The area of computing has little gender diversity in graduate studies in Brazil and elsewhere in the world.
The low demand of women for majors in computing results in few women in both Masters and Ph.D
programs. In this context, this article has two contributions: i) a systematic mapping of the literature in
publications with the theme of women in graduate programs in Computing in Brazil, and ii) an analysis
of women in the graduate programs in Computing at the University of Brasília (UnB), Brazil. The results
presented in this article show the small number of publications on the subject in Brazil and that few
women have received Master’s or doctoral degrees at the UnB.

1. Introduction

Both in Brazil and in other countries, the number of female students in Computer Science
courses is disproportionate to the number of male students. In Brazil, between 2000 and 2013,
the number of male graduates of Computing majors increased by 98%, while the number of
female graduates decreased by 8% [1]. According to the Brazilian Computer Society (SBC) the
number of women graduating from Computing majors in Brazil was 13% in 2019 [2].

At the University of Brasilia (UnB), the number of women in graduate studies was greater
than the number of men in 2017 [3]. However, when looking at Computer Science in particular,
the proportion of female students in graduate studies is much lower, reaching only 10% at the
doctoral level at UnB [4].

Another important indicator is participation in scientific publications. The number of scientific
articles published involving female Brazilian researchers in Computing, between 2014 and 2018,
was around 6,380 articles, while male researchers participated in 24,909 articles [5]. Therefore,
the researchers represented only 20.39% of publications in Brazil.

In this context, this article presents two objectives: i) a systematic mapping of the literature
in publications with the theme of women in graduate studies in computing in Brazil, and ii)an
analysis of women in the graduate programs in computing at the University of Brasília, Brazil. In
order to achieve the first objective, this article analyzed the publications of several conferences
with the theme of gender among their topics of interest, such as CLEI-LAWCC and WIT-SBC, .
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In addition to the academic bases Google Scholar, Scopus and Web of Science. For the second
objective, a survey of all Master’s (academic and professional) and doctoral works defended at
the Department of Computer Science at UnB was carried out.

This article is divided into four more sections. Section 2 presents the collected data, the
research process, and the research questions (RQ). In Section 3, the results achieved are pre-
sented, according to the RQ presented in the previous section. Finally, Section 4 presents some
conclusions and proposes future works.

2. Methodology

For each objective defined in this article, a methodology and specific research questions were
specified. Therefore, this section is divided into two parts: initially, the reading mapping is
described, and then the methodology for analyzing UnB data.

2.1. Literature Mapping

For the systematic literature mapping, the methodology used was based on the process defined
in [6]. At this stage, the following research questions were defined:

• RQ1) What is the distribution of articles on this topic in recent years?
• RQ2) Which Brazilian states publish the most?
• RQ3) What are the most commonly addressed subjects in these articles?

One of the challenges of mapping is the selection of relevant articles for the study. The
following Inclusion Criteria (IC) were chosen:

• IC1: published in the period from 2009 to 2020;
• IC2: related to the topic of women in computing;
• IC3: linked to the graduate (Master and Ph.D) educational level.

Finally, an Exclusion Criterion (EC) was defined:

• EC1: documents with less than four pages.

This mapping is part of a larger mapping that analyzes publications in Brazil at different
educational levels, from elementary school [7] to PhD. Therefore, a comprehensive search string
was defined to choose relevant articles. For Google Scholar, the search string (Portuguese)
"(Computaçãp) AND (mulher OR gênero OR garota OR estudant)" was used, with a publication
period from 2009 to 2020. In this search string does not only include the graduate level, since
one of the research objectives was to find out how many articles on the topic of women in
computing in Brazil. Thus, after this first search, only articles that addressed graduate programs
were selected. For Scopus and Web of Science, the search string "(Computing OR "Computer
Science") AND (women OR gender OR girl OR female)" and publications between 2009 and 2020
were used.

Initially, 82 documents were found in Google Scholar, 4 in Scopus, only 1 in Web of Science,
34 in LAWCC-CLEI and 82 in WIT, totaling 203 academic documents. The CLEI proceedings
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for 2014 and 2016 to 2020 are available on the event website [8], while the WIT proceedings
for 2016 to 2020 can be found at SBCOpenLIB [9]. Applying IC3, the number of documents
was reduced to 12. Therefore, only 12 articles from the 203 documents found focus on the
postgraduate educational level, that is, only 6% of the total of publications found.

2.2. UnB Data Analysis

For analyzing gender diversity at UnB, the following research questions were defined:

• RQ4) What is the gender distribution by year and by graduate programs at UnB?
• RQ5) What areas of research did women pursue in graduate school?
• RQ6) Do graduate program female students generally choose female supervisors?

For the analysis of graduate program data from the Department of Computer Science at UnB,
the methodology applied was, initially, a collection of data in the institutional repository of
UnB between the years 2000 and 2020 [10]. This collection resulted in a total of 375 works, of
which 324 were by men and only 51 by women. Among the 375 works found, 28 were doctoral
theses, with three theses written by women and 25 by men, 141 academic Master’s dissertations,
with 32 written by women and 174 by men, and 206 professional Master’s theses, with 16 tests
written by women and 125 by men, as can be seen in Table 1.

Table 1
Number of articles x Gender.

Program Men Women Total
Ph.D 25 3 28

Academic Master 174 32 206
Profissional Master 125 16 141

Total 324 51 375

3. Results

In this section, the results obtained for all the research questions defined in this work are
presented.

3.1. RQ1) What is the distribution of articles on this topic in recent years?

Among the articles found by the survey, only 6% addressed the topic of women in graduate
studies in the area of Computing. Figure 1 presents the distribution, by year, of all 12 publications
that deal with the topic under analysis, and which fit the criteria mentioned in Section 2. Thus,
it may be noted that there are publications only in the years 2009, 2013, 2016, 2017, 2019 and
2020, and in the years 2009, 2013 and 2016 there was only one publication in each, and in the
years 2017, 2019 and 2020 three.

In Figure 1 it may be seen that there is no constant or linear growth in the number of
publications in recent years. In addition, it is noted that from the year 2017 there was an
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Figure 1: Distribution of publications by year on women in graduate studies in Computing.

Table 2
Tabela de assuntos abordados.

Topics Articles

Graduate female professors in computing [11] [12] [13]
Computing course graduates [14] [15] [16]

Gender difference and female participation [17] [18] [19] [3]
Profile of graduate students [20]

Analysis of the inclusion of women in graduate studies and their motivations [21]

increase in the number of publications, but in the following year no articles were found. In this
way, the analysis shows that the topic of women in graduate studies in Computing has not been
a subject much discussed in academic publications in Brazil, despite the large volume of articles
that discuss gender diversity in undergraduate Computing.

3.2. RQ2) Which Brazilian states and regions publish the most?

To understand whether any Brazilian state or region has addressed the issue of women in
graduate studies in Computer Science, a survey was carried out of the Brazilian states from
which the published articles originated. This link was made from the university to which the
authors belonged, so some articles may belong to more than one state, as it is possible to have
authors from different universities and states in the same article. The remaining documents
are well distributed across the country. Thus, the publications are linked to 9 States and the
Federal District, highlighting the States of São Paulo (SP), Bahia (BA) and the Federal District
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(a) Professional Master’s.

(b) Academic Master’s. (c) Doctorate.

Figure 2: Gender Difference between UnB Programs.

(DF), which had two publications, the others only one.
As for publications by region in Brazil, there are publications in all regions, at least one

article on the subject, with the Southeast and Northeast regions being the regions with the most
publications, each with 4. Then appear the Central-West Regions and North with 2 publications
and, finally, the South Region with only one published article.

3.3. QP3) What are the most commonly addressed subjects in these articles?

Table 2 presents the main subjects presented in the articles. The most discussed topic was
“Gender difference and female participation”, which presented four articles. The topics “Teachers
in graduate studies in computing” and “Graduates from computing courses”, which presented
three articles each, also stand out.

The articles [11], [12] and [13] address the subject of female professors in graduate studies in
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computing, the first two were published by UFBA (Federal University of Bahia). The first of
which was co-authored by a researcher from UFPE (Federal University of Pernambuco). The
[13] was published by authors linked to the UFG (Federal University of Goiás).

The subject of graduates from undergraduate courses in Computing, which shows that many
women go on to graduate school, is addressed by three articles [14], [15], and [16]. The article
[15] is presented by the DIVAS Digital project of UNIOESTE (State University of Western
Paraná). The [14] is from the UFPB (Federal University of Paraíba). The [16] features a survey
on the profile of graduates through a survey, published by UFOPA (Federal University of Western
Pará) and IFPA (Federal Institute of Pará).

Regarding the difference in gender and female participation, 4 articles were found, which
belong to the institutions UnB (University of Brasília), CEFET (Federal Center for Technological
Education) of Rio de Janeiro and UFAM (Federal University of Amazonas). The articles [18] and
[3] present data on the gender difference in graduate studies in the areas of Computing and
Exact Sciences at UnB. In [17], data is given that makes a comparative analysis between the
student admission rate and the graduation rate of graduate students at UFAM. In addition to
the articles, in the mapping of the literature, a Master’s dissertation was selected, [19], which
addresses the topic of gender in postgraduate engineering in Brazil.

The article [20], published by the IFSP (Federal Institute of São Paulo), presents profiles of
students in technical, undergraduate and postgraduate courses in the area of Computing. This
work includes the major difficulties mentioned by the students on the courses and also the
differences in race/ethnicity between them. In [21], the authors are from institutions INPE
(National Institute for Space Research) and UNICAMP (Universidade Estadual de Campinas).
This work deals with the inclusion of women in graduate studies and their main motivations
for taking courses in the various areas of INPE, including Computing.

3.4. RQ4) What is the gender distribution by year and by graduate programs
at UnB?

As shown in Table 1, 375 works were collected, of which 28 are Doctoral theses, 206 are academic
Master’s dissertations and the remaining 141 belong to the professional Master’s program, from
the Department of Computer Science at UnB. Among the 375 works, 51 of these were written by
women and 324 by men, that is, only 13.6% of the graduates from the three graduate programs of
the Department of Computer Science are women and 85.4% are men. Analyzing the distribution
of papers defended by year, it can be seen in Figure 3a that the highest number of women
graduated in graduate studies in computing at UnB was in 2012, in which 9 women’s defenses
in this department, followed by the years 2018 with 7, and 2015, 2016 and 2019 with 6. Thus, it
is noted that the years with the greatest gender diversity among graduates in graduate courses
were 2012, with 39.13% female graduates, 2006 with 33.33% and 2009 with 28 %. Therefore, it is
noted that over the years there has been an increase in graduate students, but gender diversity
is unstable, as there is no significant increase or decrease in the number of women in graduate
school.

Of the 206 documents related to the academic Master’s, only 32 are by women and 174 by
men, that is, 15.5% of those who defended their theses in the academic Master’s are female, and
84.5% are male, as shown in Figure 2a. The academic Master’s degree is the oldest postgraduate
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(a) All Graduates. (b) Doctorate.

(c) Academic Master’s. (d) Professional Master’s.

Figure 3: Gender x Year.

course at the Department of Computer Science at UnB, having theses defended since 2006, as
shown in Figure 3c. It is important to note that the first year found is one of the years that
presented the most women, that is, 4 of its graduates, exceeded only by the year 2012 with 9
women. However, similar to the distribution of works per year of all three courses, the academic
Master’s degree also shows variable gender diversity over time.

In the professional Master’s degree, 141 works were found, of which 16 were defended by
women and 125 by men, that is, 11.3% only are female while 88.7% are male (as shown in Figure
2b). In addition, as may be observed in Figure 3d, the highest number of graduates in any year
was 5 in 2018. The variation in the number of women over the years is also maintained in this
course, with the largest percentage of women (25%) in 2018.

The Ph.D program has the least gender diversity among all three programs, as shown by
the fact that, of the 28 students who received a doctorate in Computing at UnB, only 3 were
women, that is, only 10.7% of all Ph.D. graduates is female (see Figure 2c). Unfortunately, as not
many women graduate from undergraduate and Master’s degrees, consequently there will be
few women studying for a doctorate in the area of Computing. The three women who received
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Figure 4: Professional Master’s Research Area

Figure 5: Academic Master’s Research Area

Ph.D. degrees from the Department of Computer Science at UnB are spread over the years 2015,
2016 and 2018, as can be seen in Figure 3b.
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(a) Gender Difference between Advisors in Total. (b) Gender Difference between Female Student Advisors.

Figure 6: Gender Difference between Advisors.

3.5. RQ5) What areas of research did women pursue in graduate school?

To answer this research question, it is necessary to analyze the Figures 4 and 5, which show the
distribution of postgraduate women by research area.

Figure 4 shows that the greatest preference of women in the Professional Master’s is in the
area of Risk Management, with 9 women. Then came the Data Science area with 4 women.
In the Academic Master’s course, the graph in Figure 5 shows that the four areas that have
most women graduates are Information Systems, Databases, Distributed Systems and Software
Engineering, with 7, 5, 4, 3 women, respectively.

In the doctorate, as stated earlier, only 3 women graduated at this level, and these three
women specialized in different areas, these being Information Systems, Computational Theory
and Bioinformatics.

3.6. RQ6) Do graduate program female students generally choose female
supervisors?

The graduate programs analyzed have 48 professors, of which 33 are men (68.8%) and 15 are
women (31.3%) (see Figure 6a). As can be seen, the percentage of female professors is higher
than the percentage of women graduates. Of the 375 papers defended, 206 have a male professor
as their advisor and 169 a female professor. Thus, 45.1% of the supervisors of work are women,
which means that the female teachers supervised more work than the male supervisors.

Filtering only the female students and analyzing their professors, it is possible to notice,
according to Figure 6b, that the percentage of female and male professors does not change
much, with only 2% more for men. However, only 31.3% of professors are women, which means
that female professors mentored more women.
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4. Conclusion

As presented in this article, Brazil has been working hard on research on the gender difference
in Computing courses, but the focus has largely been on undergraduate and other educational
levels, with less study of the postgraduate level. Most publications present data in which they
debate the gender difference, but there is nothing that addresses initiatives to encourage the
inclusion of women. Therefore, it is possible to conclude that women in graduate studies in
the area of Computing is not a subject of much interest to researchers, considering that among
the 203 articles collected in the mapping, only 12 match the educational level in question. In
addition, in the mapping carried out, it was noted that there has been no increase in output,
and in several years no publication on this topic was found.

At UnB, graduate courses in Computing have low gender diversity, the year with the highest
number of female graduates being 2012, with 39% in the "Program A" course. In addition, in
some years, in the three courses, no women were found among the students. Therefore, the
discussion on the subject is very important, as there are many publications on women at other
levels of education, as noted in the mapping carried out, but there are no studies in postgraduate
studies. At this level, the presence of female students is very low, as seen in the Department of
Computer Science at UnB.

Finally, it is possible to conclude that the low gender diversity in Computing is a problem that
is perpetuated in postgraduate studies in a very expressive way, and it is necessary to research
more on the subject so that this gap can be discussed in society and, perhaps, public policies
can be created to change this global scenario. The road to increasing gender diversity is long
and several actions must be initiated in the present so that we can have a better future.
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