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Abstract: Horizontal segregation in the higher education framework is a problem that goes up in the
work environment. Women are assuming traditional gender roles due to phenomena such as the
threat of stereotyping, which prevents them from opting for higher studies in science, technology, en-
gineering and mathematics (STEM). This research work arises within the project W-STEM, “Building
the Future of Latin America: Involving Women in STEM”. The research aims to investigate women’s
academic and professional development in science, technology, engineering and mathematics (STEM)
through their personal experience in making career-related decisions. The research was developed
by applying a qualitative method. During the year 2020, video semi-structured interviews were
conducted with twenty-one women professionals in the STEM field. Of the twenty-one participants,
six are linked to science, eight to technology, fifteen to engineering and one to mathematics. Due to
their research lines, some of them are located in more than one STEM area, for example, in technology
and engineering. These women were interviewed about their choice of studies and training, their
jobs, professional achievements, family and social environment and their perspective on the gender
gap in STEM. They all agree on horizontal segregation and consider it necessary to motivate girls
and young women to study what they like. Furthermore, they all show passion for their work.

Keywords: vocations; women; STEM; Spain; gender gap

1. Introduction

Human beings live in a society with constant technological progress [1]. We are
heading towards a digital society where science, technology, engineering and mathematics
are crucial for the progress of any community or dimension of life.

Therefore, the labour market currently requires more qualified professionals [2]. There
is a need for professionals who, in addition to contributing to scientific and technological
advances and achievements, provide new ideas and enable the construction of a society
designed by and for people [3]. However, there is no equality between men and women
regarding representation and recruitment of new professionals for STEM (Science, Technol-
ogy, Engineering and Mathematics) areas [4,5]. Women are under-represented in STEM
occupational sectors [6]. In Europe, despite women enrolling at university at equal or
even higher rates than men, they enrol at lower rates than men in science, technology,
engineering and mathematics [7–9]. One of the causes is the entrenched presence of tradi-
tional gender roles, which chronicles horizontal segregation [10,11], i.e., the perpetuation
of clearly differential rates of enrolment in STEM studies. Myths and misconceptions exist
about STEM studies. Combined with stereotypes [12] and internal and external factors,
such as family and social environment, this leads to a gender gap [13]. In the face of this
gap, women seem to lose interest in higher education studies as they move from adoles-
cence to adulthood, confirming the problem of leaky pipelines [14,15], which represents
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the loss of human capital once the university stage and its different academic levels are
reached. Women complete higher education in STEM areas at a high rate. However, only a
low rate of those who graduate eventually ends up in STEM fields [16–19].

The gender gap in STEM employment does not end there. Women must fight against
other constraints, such as the lack of measures for family and work conciliation. The lack
of solid protective mechanisms is an obstacle to women’s employment status. They are
sometimes forced to temporarily postpone their professional growth to respond satisfacto-
rily to their family care responsibilities. Thus, the phenomenon of the sticky floor becomes
evident. Career advancement and internal promotions are not balanced between men
and women. Careers are slowed down. This is how social phenomena such as the glass
ceiling [20–22] limit promotion.

The European Union database is used as a reference to highlight some statistics. In
the field of education in the European Union, students enrolled in tertiary education are
divided by academic level, programme orientation, sex and field of education. In 2019, for
all academic areas of tertiary education (from level 5 to level 8 of the ISCED codes), more
women than men enrolled in tertiary education, except Germany, Greece, Liechtenstein and
Turkey. In Figure 1, men are represented by blue and women are represented by orange.

Figure 1. Students in tertiary education by programme orientation, education level, field of education and sex, in all
educational areas at ISCED levels 5–8, in Europe in 2019. Source: Prepared by the authors using the data provided by the
Gender Statistics Database—European Institute for Gender Equality [23].

However, if the analysis is done by ISCED fields of education and training, rather than
all areas together, the representation of women changes, as is the case in the ISCED field
of Information and Communication Technologies (ICT). Based on [23], in 2019, more men
than women were enrolled in ICT. Some of the differences in enrolment were substantially
significant (Figure 2), as is the case in Spain, where women represent 13.05% of the total
number of students enrolled in ICT (95,320 men and 14,310 women). On the other hand,
there are some areas in which the situation is reversed, i.e., where women lead the way.
For example, in Spain, women represent 77.02% of the total of students in the ISCED field
of Education, with 179,597 women and 53,583 men enrolled in 2019.

According to the last official records in Spain dated 2013 regarding the professional
fields of science, mathematics and computing, engineering, manufacturing and construc-
tion, for the age group 25–64 years, women represent figures lower than men (Spain, 47.5%
men and 12.5% women).

It is essential to work with children from an early age for these reasons. In this way,
biased thinking can be modified, and studies according to personal preferences can be
naturalised. It is essential to work on the Stereotype Threat [24] so that girls do not lose
interest as they grow up because of the cultural patterns associated with segregation [25–27].
It is also essential to work with young people on professional motivations and socio-labour
guidance so that each person decides according to their real interests, promoting different
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vocations [28–32]. Moreover, it is also crucial to put in this work during their tertiary
studies. In particular, higher education institutions have to take into account measures
to reduce the drop out numbers, increase the comfort in the university environment [33],
improve teachers support [34] and provide more support at the faculty level [35].

Figure 2. Students enrolled in tertiary education by programme orientation, education level, field of
education and sex in the field of ICT in Europe in 2019. Source: Prepared by the authors using the
data provided by the Gender Statistics Database—European Institute for Gender Equality [23].

In this context, the W-STEM project, a capacity building project funded by the Euro-
pean Commission through the Erasmus+ programme, aims to transform the processes of
attraction, access and guidance implemented by the higher education institutions to in-
crease the number of women in STEM programs. This study is framed within the W-STEM
project to provide insights to define mechanisms and strategies that can have a real impact
on the rates of women in STEM. In particular, the study is focused on those women that
already study a STEM program.

This research aims to investigate women’s current and past experiences in science,
technology, engineering and mathematics (STEM). The study consists of a research project
based on semi-structured interviews to answer the following research questions: (1) What
has professional women’s experience in their educational and professional fields? (2) What
is the perception of women representation in the STEM sector in higher education? The
study has been implemented through a multimedia analysis of interviews obtained in
Spain using videos.

This work is an extension of the conference paper “Interviews of Spanish women in
STEM: a multimedia analysis about their experiences”, presented at the 8th International
Conference on Technological Ecosystems for Enhancing Multiculturality (TEEM 2020) [36].
The paper presents the new results obtained from the research.

The paper is organised into five sections. The Section 2 provides relevant information
on the context of the study, the project “Building the future of Latin America: engaging
women into STEM”. The Sections 3 and 4 describe the methodology, analysis and results.
The Section 5 describes the discussion of the results. Finally, the Section 6 summarises the
main conclusions.

2. Semi-Structured Interviews of Women in STEM
2.1. The W-STEM Project

The research described in this paper is framed within the European project “Build-
ing the future of Latin America: engaging women into STEM (W-STEM)” with reference
number 598923-EPP-1-2018-1-EN-EPPKA2-CBHE-JP under the funding programme ERAS-
MUS+ Capacity-building in Higher Education Call for proposals EAC/A05/2017. The
project involves fifteen higher education institutions, five from Europe (Finland, Ireland,
Italy, Spain and the United Kingdom) and ten from Latin America (Chile, Colombia, Costa
Rica, Ecuador and Mexico). The European Union funds the project through a programme
focused on transferring knowledge between Europe and other regions.
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In particular, the W-STEM project “aims to establish strategies and mechanisms to
improve the processes of attraction, access, guidance and retention of women in STEM
studies in higher education” [37]. The project consortium has developed the following
actions to achieve this objective:

1. Situation analysis: This phase was focused on analysing the current situation of
the STEM programs in each higher education institution involved in the project. In
particular, we applied the survey to measure gender equality in STEM programs at
undergraduate levels. Later, we identified the main processes related to attraction
access and guidance in each institution. The last step focused on analysing good
practices inside the W-STEM institutions and at the European and international levels.

2. Gender equality action plans: The next phase covers the definition of the actions plans
to reduce the gender gap in the STEM programs identified during the previous phase.
The gender equality action plan requires the decision-makers’ involvement to impact
the universities’ policies, strategies and organisational mechanisms.

3. Implementation of the actions: This phase was focused on implementing attrac-
tion, access and guidance/retention actions. First, to promote STEM studies among
girls and young women at secondary schools. Second, to reduce the gap during
the access processes. Finally, to guide gender-sensitive mentoring activities during
university studies.

4. Training course: Development of an online training package for higher education in-
stitutions to implement effective strategies to enhance attraction, access and guidance
of Women in STEM programs.

The first year of the project was focused on the first action. Each institution involved in
the project analysed its situation to have enough information to prepare the gender equality
action plan to cover actions 2 and 3. The defined gender equality action plan covers three
axes [38]: (1) the attraction processes to have an impact on the number of females who
apply for STEM programs; (2) the access processes to ensure a higher conversion rate of
applicants to enrolled students; and (3) the retention and guidance processes to reduce the
dropout of students in STEM programs [39–41], with a particular focus on women.

During the project’s second year, the main activities have been focused on the at-
traction processes at the institutional and project level. Each Latin American university
has developed a set of attraction campaigns. The activities were adapted to an online
approach because of the COVID-19 crisis, and the target groups were mainly students and
teachers from secondary education. Furthermore, all institutions have collaborated in the
creation of materials to complement the attraction campaigns. In particular, a mobile app
for iOS and Android (https://wstemproject.eu/app/ (accessed on 13 November 2021))
was developed, and videos of women in STEM were recorded during the first semester
of 2020. The recorded interviews are available through the mobile app as materials that
teachers can use at secondary schools to show the heterogeneity of the STEM areas and,
specifically, how women can achieve different milestones in those fields [42].

2.2. Video Collection Process

The process for recording and producing the videos was defined by the Tecnológico
de Monterrey (Mexico). The mobile app development was coordinated by the Tech-
nological University Dublin (Ireland) with the University of Salamanca (Spain) as the
project coordinator.

The protocol, which involves three phases, was applied by each university. The first
phase was to record the videos. Each institution identified the women for the interviews
following two strategies, a direct invitation by email or an online form, to spread the
word through social networks. This phase was conducted during the lockdown period
due to the SARS-CoV-2 pandemic from March to June 2020. Initially, the videos were
meant to be recorded as face-to-face interviews; however, the lockdown in all the countries
involved in the study forced the establishment of a recording protocol through video calls
or self-recording. The aim was to get videos of women from different profiles, countries,

https://wstemproject.eu/app/
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ages and sectors. Moreover, each institution was in charge of collecting the consent
forms to get permission to share the videos and use them for research in the frame of the
W-STEM project.

The second phase was focused on editing the videos. A set of guidelines was provided
to the institutions through an online workshop to ensure that all videos had the same
visual design and information. Finally, the last phase was focused on reviewing and
uploading all the videos to YouTube (https://youtube.com/c/wstemproject (accessed on
13 November 2021)). The process to include them in the mobile app is slow to give new
content each month.

All the videos are recorded in the mother language of the interviewee (Spanish,
English, Italian or Finnish), and they have subtitles to be accessible in the original language
and translations into Spanish. Figure 3 shows some screenshots of the videos, articles and
profiles of students and graduates inside the app.

Figure 3. Screenshots of the W-STEM app (https://wstemproject./eu/app (accessed on 13 November
2021)). Source: W-STEM project under CC BY 4.0.

3. Methodology and Methods

Qualitative methodology was applied for the study, and we used the phenomenolog-
ical method [43–46]. Phenomenology studies the reality of a phenomenon or a situation
from the subjective opinion and the experiences of the person who participates in the
study. Information was collected through the interview technique. The interviews were
conducted in video format in this study, and informed consent forms were collected from
the participants. Twenty-one women belonging to the STEM professional sector were
voluntarily interviewed. The length of the videos ranged from three to seven minutes to
ensure more engagement. Although the video length does not affect the cognitive value of
the videos [47], nowadays, young people are consuming content using their smartphones,
so content should be easy and quick to get their attention.

3.1. Research Participants

Table 1 collects the information of the twenty-one women in Spain who belong to
the STEM sector. This information is about their academic background and professional
activity in STEM, to which specific STEM area they are linked and the organisation or
company they belong.

https://youtube.com/c/wstemproject
https://wstemproject./eu/app
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Table 1. Information on the discipline, organisation and studies of the twenty-one women participat-
ing in the study. Source: Own production.

Participant S T E M Organisation/Company Studies

P1 No Yes Yes No University of Salamanca Computer science

P2 No Yes Yes No University of
Salamanca Physics

P3 No No Yes No University of Salamanca Civil Engineering

P4 No Yes Yes No Auth0 Computer science

P5 Yes No No No Institute of Geosciences,
CSIC-UCM Geological Sciences

P6 Yes No No No University of Salamanca Food Technology

P7 No Yes Yes No University of Salamanca Computer science

P8 No Yes Yes No La Laguna
University Computer science

P9 No No Yes No University of Cantabria Chemical Engineering

P10 Yes No No No University of Salamanca,
INCYL, IBSAL

Biology and PhD in
Neurosciences

P11 No No Yes No University of
Salamanca/EPSA

Mining and Energy
Engineering

P12 Yes No No No

National Centre for
Research on Human

Evolution (CENIEH)—
Burgos

Degree in
Geology—Master in

Quaternary
Archaeology and

Human
Evolution—PhD in

Geochronology

P13 No No Yes No Allford Hall Monaghan
Morris Architecture

P14 Yes No No No University of Salamanca Geology

P15 No No Yes No University of
Salamanca Architecture

P16 No No Yes No
TIDOP Research Group

(Ávila, University of
Salamanca)

PhD in geotechnologies
applied to construction,

energy and industry

P17 No No Yes No
TIDOP Research Group

(Ávila, University of
Salamanca)

Geomatics Engineering
and Topography

P18 No Yes No Yes La Laguna University Mathematics

P19 No No Yes No University of Castilla-La
Mancha

PhD in Agricultural
Science and
Engineering

P20 No Yes Yes No University of Salamanca Computer science

P21 Yes Yes Yes No University of Salamanca Civil engineering

Out of the 21 participants, six are linked to science, eight to technology, fifteen to
engineering and one to mathematics. According to their research lines, some of them are
located in more than one STEM area, such as technology and engineering. The partici-
pants’ primary fields of study and work are computer science, physics, civil engineering,
geological sciences, geotechnologies, geomatics engineering and topography, food tech-
nology, chemical engineering, biology, mining and energy engineering, architecture and
agricultural science.
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The different STEM areas are possible fields of study and work for women, and they
are also areas in which they can find their professional growth. Therefore, it is necessary to
know what happens from a socio-cultural point of view, so some girls and young women
do not feel a sense of belonging to these areas when they feel attracted to them.

3.2. Research Context

The research aims to investigate women’s current and past experiences in science,
technology, engineering and mathematics (STEM). From a phenomenological approach, the
participants’ subjective perception was fully respected throughout the process of recording,
analysing and writing up the results. The research questions we worked on are:

• What has been the experience of professional women in their educational and profes-
sional fields?

• What is the perception of women representation in the STEM sector in higher education?

Regarding the first research question, we want to know the educational and profes-
sional background of the participants, how they have reached their STEM fields, if they felt
a previous motivation for STEM studies or if the motivation and attraction for the studies
were generated. We also want to know if they have had any references or support to guide
them in the process. It is interesting to emphasise what attracts them to their job and how
it translates into their research and professional achievements.

Regarding the second research question, it seeks to investigate their perception of the
representation of women in the STEM sector and what they attribute as the causes of the
under-representation. We also want to determine what motivational messages they would
send to women and girls attracted to this sector.

The following interview questions were posed in order to be able to answer the
research questions as well as the objective:

• Tell us about your career.
• Why did you choose your area of STEM?
• What topics are of interest in your studies or work at the moment?
• Did anyone inspire you to do so?
• What are you most passionate about in your work?
• How do you think you have made a difference in your area?
• What professional achievements do you hope to achieve, or have you completed?
• Why is it essential for more women to study STEM?
• What message would you give to young women and girls to be interested in STEM areas?

Both in the data collection and the analysis, the central theme addressed was what
led them to enter the STEM sector, what are the main topics in which they work, who
encouraged and motivated them to pursue their studies and what motivational message
they would send to future women who wish to enter the STEM sector.

The content was transcribed, with the confidentiality of the personal data collected,
to carry out the analysis of the speeches collected in the videos. The speeches have
been anonymised through identification codes. The applied analysis is classical content
analysis. The qualitative analysis software webQDA has been used to support the analysis
process [48]. WebQDA is online software hosted in a web application. The software can
work with internal and external sources, and the analysis is carried out following the
qualitative procedure of category generation and discourse coding.

This study used a text search as a qualitative strategy to identify content linked to a
specific term. This text search can be launched for different sources, interview questions
and categories. Additionally, another search strategy was used to identify the most fre-
quent terms, making it possible to detect most repeated concepts and in which categories,
questions or sources they are repeated. The result could be presented employing word
clouds. Finally, the categories can be represented in a code tree. Figure 4 shows the organi-
sation of the category system and the interview questions that relate to the categories. This
information is also offered from the code tree in Figure 5.
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Figure 4. Categorical system. Source: Own production.

Figure 5. Density map of analysis categories. Source: Own production using webQDA.
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4. Analysis and Results

A process of codification of the discourses has been carried out. First, a categorical
system was created. Subsequently, text search analysis was applied. The analysis based
on the text search made it possible to detect concepts and expressions in those system
categories and the sources defined by the researcher in the search. This procedure makes it
possible to launch searches by codes and detect matches according to the desired sources.

The following sections present the results obtained for the search terms: girls, young
people, encouragement, science, technology, engineering and mathematics. The search was
launched in the different interview questions, according to their categories. In addition,
to find out which terms were most frequently used in the discourse of the questions, a
frequency analysis of the terms was applied.

4.1. Choice of Studies and Profession

This category refers to the career path that each woman has decided to follow and the
reason for this choice. In other words, what career path did she decide to follow, and what
motivated her to do so. The category has two subcategories, “career development” and
“reason for the choice”, to respond to these aspects.

Within the subcategory “career development”, these are some of the statements
derived from the interview discourses:

• “I opted for civil engineering, for its contribution to society”.
• “Engineering has made me a tenacious, hard-working person with a great capacity to

overcome challenges and difficulties”.
• “Studying engineering has allowed me to help environmental managers and farmers

through the university where I work”.
• “When I finished my high school studies, I was not clear about what I wanted to study,

I think like most people. When it came to applying to the different university courses,
my first option was, paradoxically, nursing, which is what I was going to do until a
few days before I finally decided on my degree, and in the end, a stroke of courage
and decision made me enrol in the Technical Mining Engineering”.

• “I loved the course; it’s true that at first everything sounded a little bit like Chinese to
me, people also asked me a lot, they were surprised to hear I was studying that course
since it was mainly related to the male sector [. . . ], and I feel delighted to have been
able to study this degree. After finishing these studies, I continued with the training. I
took a Master’s degree in Occupational Risk Prevention and continued with another
Master’s degree in Mining and Energy Engineering. Finally, all this gave me access to
doctoral studies and last year, I got my PhD in Geotechnologies”.

• “I have been a student, and I am currently a computer science student. In this case, I
am doing my PhD in data visualisation, software engineering”.

Within the subcategory “reason for the choice”, these are some of the statements
derived from the interview discourses:

• “Since childhood, I have always loved mathematics, numbers, physics and all that united
by the love for the environment and agriculture and the desire to help farmers and
breeders led me to choose the technical forestry and agricultural engineering career”.

• “I have to say that ever since I was a child, I showed a particular interest in the world
of technology, in the world of engineering”.

• “I studied computer engineering because I was very interested in everything related
to technology ever since I was a child. However, it is true that in a rural school of the
eighties, technology is not as we know it today. Nevertheless, it always caught my
attention, and I also think that my parents were a little bit the ones who led me to
follow this path. Both of them studied science careers in somewhat tricky years, and I
think they are also a little bit to blame. I remember the first IBM that my father bought
me and that from time to time still reminds me of what it cost him”.
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• “When I studied at school, the subjects I was best at were the so-called letters, language,
English and social studies and then in high school French, drawing. Until I discovered
chemistry, it was a much more complicated subject than all I had faced. However, that
same difficulty encouraged me to try to master it so that it was like something direct.
When I passed my exams and started Chemical Engineering, I liked it and continued,
and I still do”.

• “The truth is that if I had not studied engineering, I would never have found this
path to follow, and the decision at the time was tough because I remember that I was
not entirely sure. I had many doubts and fears that I was wrong and was not smart
enough to tackle something like this. However, mathematics and technical drawing
were the subjects I liked best, and I was clear about that. I tried to follow a university
career that had these two subjects very much in mind”.

• “Now I am a Developer Advocate, I was also a developer, but the truth is that I
don’t have a degree in technology. I have a degree in fine arts and a master’s degree
in economics. It was after my studies that I started to become more interested in
programming. The truth is that all my life, I have loved technology. From when I
was six years old, I had a computer at home and, well, I liked to open the computer,
remove all the components and put them back; and the truth is that I’ve always been in
touch with technology; even when I was studying fine arts, I was doing contemporary
art. It was very installation-oriented, with technological things. So I think it took me
so long to get into this world because for me, a developer was a white man who sat
in front of a computer, well, the typical computers you see the black screen with the
Matrix-style code”.

• “As to why I chose to devote myself to architecture, well, I think it was a relatively
early decision. I think I was very passionate about the art world in general, but I
also liked the pure sciences. I believe that at some point, I realised that the beauty of
architecture is that it brings these two things together. I combined the world of the
arts and the world that was a little more subjective than the sciences, technology. I
think that was a little bit what made me decide on this profession which gives you ex-
tensive possibilities to develop professionally and on a human level and intellectually
in many fields”.

• “I chose to devote myself to science because even as a child, I was interested in
everything around me, plants, animals, rocks, minerals. I have always wanted to
discover what nature is like, how it works and why it is the way it is. Besides, I liked
history, so I decided to study geology because it is a minimally known discipline. It
is still very complete; it allows you to understand nature as it is today and as other
worlds were thousands or millions of years ago. You can find out what plants and
animals were like and how the landscape has evolved. It is like travelling through
time, but without leaving home. That’s why I’ve always found geology fascinating”.

• “I was 16 years old when I entered university, so at that age, I had to make one of the
most important decisions of my life, which is exactly the career I was going to study.
After many doubts during high school, when I was seriously thinking about studying
medicine or studying mathematics, I finally decided to learn mathematics, mostly
because I had some excellent mathematics teachers in high school who inspired and
convinced me”.

• “In principle, back in the nineties, the career of computer science was a great unknown,
but we did know that it was the career of the future. I could not imagine the future
without some computer science. I liked many things, not only I like maths or gadgets
but I enjoyed dancing; I wanted to be a doctor, I wanted to do many things with
my life, but I thought that there was going to be some computer science in all areas.
Therefore, it did not matter what I liked, since I could always apply it to that area”.
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4.2. Social and Family Context

The “social and family context” category is raised to determine the environment’s
influences on the woman. When deciding which educational and professional path to
choose, it is essential to know what influences she has had from her family as well as the
social context. In this sense, it is necessary to know what models and references she has
had. This category has a subcategory called “models/references” to go deeper into the
models and influences that the woman has had.

In the subcategory “models/references”, these are some of the statements derived
from the discourses of the interviews:

• “And it was that curiosity, together with particular family influence, since both my
brother and my father are engineers, and I loved to spend hours and hours watching
them make plans, do calculations, and that was what motivated me to study engineer-
ing. Although there is indeed a great variety of engineering degrees, I have always
had a particular weakness for nature, for the terrain that surrounds us, that is, for the
engineering degrees that we know as ground engineering”.

• “And as an inspiring person, I can comment that I had two, mainly my mother and
my cousin”.

• “The truth is that I had no female role model until I entered this world”.
• “And well, I could practically say that those who inspired me to study this science

were my parents. They are both passionate about palaeontology, and when I was a
child, they took me to the countryside to collect fossils, watch animals, bird watching,
and identify plants. So, I suppose this passion for nature was passed on to me
by my parents”.

• “Those who inspired me to choose this topic of study were the professors of the
cellular biology area of the university and professors of the career who also, thanks to
their passion for science, motivated me to continue on this path”.

• “I am well aware that it was just them, my maths teachers, who tipped my scales
towards mathematics, and the truth is that I have never regretted it”.

4.3. Development of the Job

Regarding the category “development of the job”, it is necessary to know the main
research lines that the individual has and the central axes of his work. It is interesting to go
deeper into the topics that a person deals with in their profession. It is also crucial to know
their primary motivations, their passions. Knowing the main attraction of the profession
for each woman helps to understand how other women and girls can be attracted to the
STEM sectors. The category “development of the job” is composed of two subcategories,
“themes and lines of research of interest” and “passions”, through which the lines of work
and the main attraction of their profession for women are investigated.

For the subcategory “themes and lines of research of interest”, the most frequent words
in the STEM highlight speech are Knowledge, Technology, Research, Engineering, Work,
Science, Dissemination, Computer Science, Classes, Management, Students, Ecosystems,
People, Value, Information, Food, Specialisation and Limestones.

Regarding the subcategory “passions”, these are some of the statements derived from
the interview discourses:

• “For me, programming is fantastic, I feel like I’m doing magic, that I write a few lines
of code and create something. It’s like power, like being a superhero”.

• “And all these characteristics are what I am passionate about in my area, the sense of
mystery that surrounds technology, the difficulty that it entails because I have always
liked difficult challenges, and how fundamental it is to our day-to-day technology”.

• “I like computers and technology, but as I have already told you, what I am passionate
about is teaching, and that is why over the years, my research has been aimed at deep-
ening, analysing and improving teaching in the field of engineering and computers
and the use of technology”.
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• “I love my work, and I enjoy it very much in the lab, but I enjoy it, even more, when I
share the lab with my students when I help them learn and when I help them acquire
the skills that will make them right professionals”.

4.4. Workplace Milestones

It is not only essential to know which STEM area the person chose to pursue, but also
why they chose that option and who encouraged them to do so. In addition to these aspects
and lines of work, it is also essential to know what they have achieved professionally.
The category “workplace milestones” involves finding out how each woman has made a
difference in her sector. In other words, what successes she has achieved and where she
has been a pioneer. It is also interesting to know what new achievements she is pursuing.
The category has two subcategories: “making a difference in the field” and “professional
achievements”, which answer these questions.

Regarding the subcategory “making a difference in the field”, this is one of the
statements derived from the interview discourses:

• “I believe that the difference I am going to make is not exactly in the technological
development part. Still, in all the work I have been doing to promote women and
diversity within STEM. And in particular within engineering and technology. So
all the work that I do, not alone but with colleagues [. . . ] can be one more grain of
sand in that whole community of people who are working to reduce that gender
gap and to increase diversity in the context of STEM and the context of engineering
and technology”.

In the subcategory “professional achievements”, this is one of the statements derived
from the interview discourses:

• “During my professional career at the university, I have always worked a lot, because
the truth is that I love my job and thanks to that illusion that I have put in all the
challenges during my long professional career, I have managed to overcome or knock
down a few obstacles. [. . . ] About research, out of nowhere, I created a research group
that has been quite successful, I must say, in competitive competitions for research
projects, and I was also one of the first women and evaluators in the European
Commission in my area. Fortunately, there are now many more. For the future, the
challenge we have in the group is to try to lead a European project, one day [. . . ]”.

4.5. Closing the Gender Gap

Finally, the category “closing the gender gap” is a futuristic one. Once it has been
demonstrated that women can also be part of STEM sectors and achieve, closing the gender
gap is critical. Raising awareness among women and girls to study and pursue careers of
their choice is fundamental to reducing segregation. For these reasons, participants are
asked to share why they think it is vital for more women to study STEM. Finally, women are
invited to share a motivational message to reach other women and girls interested in science,
technology, engineering and mathematics. This category is divided into “importance of
more women” and “motivating message to women and girls”, which respond to the
above elements.

Within the subcategory “importance of more women”, these are some of the statements
derived from the interview discourses:

• “I think that in all these years, many brilliant minds must have been lost because they
did not choose as they wanted. I believe that nowadays it is essential to encourage
this type of profession, in boys, in girls too, in both, and rural areas, that often this is
lost a little and I also know it first-hand”.

• “I believe that the incorporation of women in civil engineering is standardised, but
despite this, there are significant challenges, mainly in the field of construction. Many
companies are still very masculine, with long working hours and high demand for
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presence, preventing many women and many men from joining this industry as it is
incompatible with family life”.

• “The STEM—Science, Technology, Engineering and Mathematics—I would say they
are the gateway to the future, and women make up half of the population, so we
cannot afford to be on the sidelines of the future”.

• “This is super important because we need more people in the technological world,
and above all, we need more women. We have to standardise this because at the
moment we are still the minority and we have to make a considerable effort for almost
anything, and also to be able to have female partners and not always be surrounded
by men”.

• “I believe that this is an area of knowledge in which a reformulation of education
is needed”.

• “The professions of the future are undoubtedly linked to people and technology, and
we women cannot let this opportunity to jump on the bandwagon and take over the
future pass us by. We cannot allow half the population not to participate in this de-
velopment. We all know that computers, artificial intelligence, the most fundamental
science, everything is linked, everything is interconnected. So we women must be
there and fight to be part of that future world in which we are closer every day”.

• “All these fields are inspiring, tremendously useful and fundamental in life. It is
precisely in the circumstances in which we live, we see that investment in science
is needed and how all fields of life have to be balanced out. There have to be men
and women working on all these issues because all people bring their complementary
perspectives, and without this complementarity, many projects fail”.

• “There is no reason why we should not be as brilliant as our male colleagues. So
I think it’s worth working on why this difference exists. For all these reasons, I
believe there must be more women in the STEM fields, in any branch of science,
technology, mathematics”.

In the subcategory “motivating message to women and girls”, these are some of the
statements derived from the interview discourses:

• “I encourage girls to confront all the stereotypes around us; stereotypes which unfor-
tunately still exist and which continue to try to expel girls from STEM, stereotypes
that continue to influence their level of self-confidence, especially at younger ages.
And I encourage them to believe more in themselves and not let themselves be neg-
atively affected by anyone, not to allow themselves, not to close doors, to choose
STEM careers”.

• “I encourage all girls who are thinking about going into technology. I can tell you that
it is an incredible world. At the working level, it is very satisfying. And I encourage
all of you to consider it because it will bring you many benefits seriously”.

• “There are significant challenges ahead, so I encourage all those women who are
considering studying civil engineering to do so and to transform the world with
their work”.

• “I encourage you not to be discouraged no matter how much everyone tells you, “what
are you doing in engineering?”, “why chemistry, mathematics?”, “how difficult”. If
you like it, go ahead, because the important thing is not to see if we are going to be a
Nobel Prize winner, which we might be, but we don’t know if it’s going to be fun on
the road”.

• “I strongly encourage you to choose a scientific career, to develop it in the most ethical
way possible and to have the best achievements in your professional life”.

• “We need other women, girls, like you, who still don’t know very well what you are
going to do, getting started on the subject of technology. And of course, I encourage
you to study architecture; you can study architecture [. . . ]. So, come and get it; it is in
your hands to continue with this work”.
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• “Mathematics and physics are not a gender issue. It is not a matter of boys or girls,
but anyone who likes it with a lot of work and effort can dedicate themselves to
engineering. I encourage you all to study engineering”.

• “I encourage all women to study a STEM career. Above all, to study what you like,
no matter what it will cost, the effort you have to put in. Do not care what others say
about that career or the stereotypes that exist about them. If that’s what you like, you
have to try it. We are waiting for you all”.

• “The message I would give to girls and young women is that you can go into STEM
and you can go into any other career in the social sciences, education, law, many
other careers, humanities, can also be combined with STEM. Technology and research
are not separated from any of these careers. They can be mixed, and we can do
multidisciplinary work, so in the end, engaging in STEM is a way of engaging in what
will be the society of the future”.

• “I think the message is simple. It is to do what you like. If a girl likes computers,
maths, physics, then goes ahead, and if a boy wants something traditionally also for
girls, then the same thing. The message is precise, I believe that we are all equal, and
we all have to be constant in what we want”.

• “I advise women and girls to do it because it is a job you can do every day and you
will like it [. . . ]”.

• “Those girls who have doubts about these careers, even if you are confused about
whether to opt for engineering or one of the STEM branches, simply encourage you, if
that is what you like, not to hesitate. Choose something that you know will make you
happy, motivate you, and always find personal satisfaction. And I simply want to tell
you about my experience that this has been my case, that I have felt delighted when it
comes to studying engineering and that I hope it will help you. I encourage you to get
into these careers if that is what you like”.

• “If I could give a piece of advice to my past self or to any other girl who is hesitant to
do what she wants, I would tell her that it is normal to be afraid, but in the end, if you
pursue something you like the way to it will be much easier than you imagine and
the reward will be worth more. For all this, courage doesn’t matter if it’s engineering,
maths, or any other STEM branch. The important thing is that you can handle it and
much more”.

• “As a piece of advice, I would say that one should not be afraid to take responsibility
in any area, neither at work nor personally. I believe that as a woman, I have different
capabilities and perspectives than men, neither better nor worse, merely different.
And that’s why our presence in STEM is necessary, it’s essential [. . . ]”.

• “If I were to encourage you to study a STEM career, I think the main feature that links
us to STEM studies is the ability to solve problems. [. . . ] We are people who do not
give up, and who grow with the difficulties”.

• “I want to encourage them not to focus only on those subjects that sell us hard, maths,
technology, physics, etc., but to focus on the work they are going to do. And that they
empower themselves and that they are going to be able to help many people from
these areas of knowledge, even if they don’t realise it now a priori, OK? So nothing,
let them be guided by their intuition and by what they are passionate about”.

• “And that’s why we need other women, girls, like you, who still don’t know very well
what you are going to do, well then, get started on the subject of technology”.

Finally, some of the most frequently mentioned terms in the interview discourses
were STEM (87 occurrences), women (74 occurrences), work (58 occurrences), engineering
(52), believe (51) and career (50). This information provides insight into the trends of the
participants’ messages. In this study, it is interesting that words linked to the different STEM
areas appear, as well as optimistic terms such as “we can”, “achievements” and “future”.
In addition, the coding frequencies of the main categories of the study were analysed.
The category “Choice of studies and profession” received 39 codings, the category “Social
and family context” received 10, the category “Development of the job” received 20, the
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category “Workplace milestones” received 14 and, finally, the category “Closing the gender
gap” received 34 codings.

5. Discussion

The objective and the research questions were answered after delving into the causes
that led the participants to choose their profession. We went in-depth in the topics in which
they work, their proposed achievements, their passions and the references that prompted
them to pursue their studies. In addition, they were asked about their opinion on gender
segregation in the STEM sector, and they were asked for a motivational message they could
send to other women.

5.1. What Has Been the Experience of Professional Women in Their Educational and
Professional Fields?

After conducting and analysing the interviews, it was found that some of the partici-
pants were attracted to STEM studies even before they had completed their degrees. Some
of the fields of interest were computer science and technology, botany, life and geology.
However, not all of the participants were determined to pursue STEM before their decision.
Moreover, some women were attracted to other fields that are socially feminised, such as
health sciences, education and fine arts.

The twenty-one women who participated in the study decided to study STEM degrees.
This decision led some of them to fear their chosen studies, including feeling that what
they were doing was a courageous act. Other women first wanted to try out how they felt
about their chosen studies and then decide, and they decided to continue their studies
because they liked it. The act of daring to try led them to take an interest in the degree and
continue to pursue a career in academia and research.

According to [10], motivations on things such as choice of vocation are dynamic and
can change. Some people do not start from a fixed idea, but their interests are dynamic.
This highlights the importance of promoting STEM subjects from an early age. Children
and young people need to approach the different sectors to pursue the studies that generate
the most significant interest and attraction.

To the referents that motivated and inspired them, some women had no role models.
Other women had male references. However, other women had female role models that
inspired their decision, such as their mother or teacher. Thus, the influence exerted on the
decision by the family and the immediate environment can be perceived.

Lent et al. [13] pointed out precisely that the conditioning induced by the family and
the immediate context is natural. Thus, the influence of the immediate networks on the
decision to study must be considered and on the rational mental processing before making
the decision [13].

Concerning the research lines, the study shows that women, similar to men, have a
place in the different STEM areas. The profiles of women who participated in the study are
very diverse. The key to achieving such diversity is to be motivated and to have an interest
in the profession without letting traditional gender roles stand in the way. For this reason,
it is necessary to invest efforts in reducing the gender gap together with the professional
segregation based on gender [7,9,11,26]. Some of the profiles are in computer science and
programming, data visualisation, technologies, such as those applied to agriculture, and
industries, such as food. Some women come from architecture; others are from the geology
sector and what is linked to it. Other participants are from the energy sector, such as
geothermal energy. There are also engineering profiles, such as chemistry and physics.
Moreover, some participants worked in the scientific sector, such as those associated with
blindness research.

Regarding their passions, all participants pointed to their enthusiasm for research in
their field and teaching.

In addition to asking about their passions, we sought to know what achievements they
pursue and how they think they have made a difference in their sector. The achievements
they tended to point out are to obtain more monetary funds for projects and for women to
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be more visible and represented in STEM areas. The participants consider STEM disciplines
to be essential elements for the future. Thus, the women in the study stated that women
should not be on the sidelines of progress but should strive for integration into it.

5.2. What Is the Perception of Women Representation in the STEM Sector in Higher Education?

There are different experiences regarding the differences participants feel they have
introduced in their sector to fight segregation. For example, one of the women pointed
out that she was a pioneer in her area, within her university. This example shows the
importance of promoting a work–life balance [20], as some have presented their ambition
to be promoted despite existing difficulties. Promoting progress could help to diminish
effects such as the glass ceiling [21].

Finally, all the participants agree on the gender gap in STEM studies. They recount
some experiences, such as that most of their students are male, despite women proving to
be capable since they obtain good grades. The women point out that it is not a problem of
performance or worth. The problem concerns the stereotypes, which affect self-esteem and
self-perception. For this reason, the women issued messages of motivation and optimism,
intending to encourage women to study their true vocation.

The goal is not for women to consider STEM studies exclusively, but rather to pur-
sue their professional aspirations, whatever they may be, without being conditioned
by gender stereotypes.

6. Conclusions

This study presents a qualitative approach to the experiences of twenty-one women
in the STEM sector in their fields of study and work. Interviews were conducted to ob-
tain information about their educational and professional trajectories, their achievements
and aspirations and their perspective on the gender gap in the sector. From the inter-
views, findings of the different categories and subcategories defined for the research have
been found.

Regarding how they came to their profession, some highlighted that they had a
role model, mainly a family member or a teacher. Other interviewees highlighted that
their interest in their profession had been a passion first. In addition, other participants
highlighted that they were not sure what profession to pursue, and as they got into the
STEM field, their attraction for the subject grew.

Participants commented on their passion for their field of work as a more integrated
part of their life. Although they each belonged to different areas, they all expressed the
importance of their profession in their daily lives. This passion translates into academic
and professional achievements and ambition for further improvement.

According to the interviews, STEM fields are not inherently gender-specific, and all
people have a place in them. What is needed to enter this sector, as for any other, is interest.
This is the final message they wanted to send out: women and girls should pursue what
they want.

Based on the study results, it is essential to promote socio-labour orientation from
educational centres and reduce gender stereotypes from the early stages of education.
However, caution must be applied with the small sample size, as the findings might not be
transferable to all women in the STEM sector.
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3. Dinçer, H.; Lisin, A.; Ubay, G.G.; Çağlayan, Ç. We are identifying the Best Financing Sources for Renewable Energy Companies in
Latin American Countries. In Strategic Approaches to Energy Management: Current Trends in Energy Economics and Green Investment;
Contributions to Management Science; Yüksel, S., Dinçer, H., Eds.; Springer International Publishing: Cham, Switzerland, 2021;
pp. 1–12, ISBN 978-3-030-76783-9.

4. Jacobs, J.; Ahmad, S.; Sax, L. Planning a Career in Engineering: Parental Effects on Sons and Daughters. Soc. Sci. 2017, 6, 2.
[CrossRef]

5. Snyder, T.D.; de Brey, C.; Dillow, S.A. Digest of Education Statistics 2016; NCES 2017-094; National Center for Education Statistics,
Institute of Education Sciences, U.S. Department of Education: Washington, DC, USA, 2018.

6. Ertl, B.; Luttenberger, S.; Paechter, M. The Impact of Gender Stereotypes on the Self-Concept of Female Students in STEM Subjects
with an Under-Representation of Females. Front. Psychol. 2017, 8. [CrossRef] [PubMed]

7. García-Holgado, A.; Verdugo-Castro, S.; González, C.; Sánchez-Gómez, M.C.; García-Peñalvo, F.J. European Proposals to Work in
the Gender Gap in STEM: A Systematic Analysis. Rev. Iberoam. Tecnol. Aprendiz. 2020, 15, 215–224. [CrossRef]

8. Verdugo-Castro, S.; García-Holgado, A.; Sánchez-Gómez, M.C. Analysis of instruments focused on gender gap in STEM education.
In Proceedings of the 7th International Conference on Technological Ecosystems for Enhancing Multiculturality (TEEM 2019), León, Spain,
16–18 October 2019; ACM International Conference Proceeding Series (ICPS); Conde-González, M.A., Rodríguez Sedano, F.J.,
Fernández Llamas, C., García-Peñalvo, F.J., Eds.; ACM: New York, NY, USA, 2019; pp. 999–1006. [CrossRef]

9. Verdugo-Castro, S.; Sánchez-Gómez, M.; García-Holgado, A. Gender Gap in the STEM Sector in Pre and University Studies of
Europe Associated with Ethnic Factors. In Proceedings of the 6th International Conference on Technological Ecosystems for Enhancing
Multiculturality (TEEM 2018), Salamanca, Spain, 24–26 October 2018; ACM: New York, NY, USA, 2018; pp. 984–990. [CrossRef]

10. Corbett, C.; Hill, C. Solving the Equation: The Variables for Women’s Success in Engineering and Computing; AAUW: Washington, DC,
USA, 2015.

11. Verdugo-Castro, S.; Sánchez-Gómez, M.C.; García-Holgado, A.; García-Peñalvo, F.J. Revisión y estudio cualitativo sobre la brecha
de género en el ámbito educativo STEM por la influencia de los estereotipos de género. In Atas-Investigação Qualitativa em Ciências
Sociais/Investigación Cualitativa en Ciencias Sociales; Costa, A.P., Pinho, I., Faria, B.M., Reis, L.P., Eds.; CIAIQ: Lisboa, Portugal, 2019;
Volume 3, pp. 381–386.

12. Bourdieu, P. Le Capital Social. Actes Rech. Sci. Soc. 1980, 31, 2–3. [CrossRef]
13. Lent, R.W.; Brown, S.D.; Hackett, G. Toward a Unifying Social Cognitive Theory of Career and Academic Interest, Choice, and

Performance. J. Vocat. Behav. 1994, 45, 79–122. [CrossRef]
14. Goulden, M.; Mason, M.A.; Frasch, K. Keeping Women in the Science Pipeline. ANNALS Am. Acad. Political Soc. Sci. 2011, 638,

141–162. [CrossRef]

https://www.youtube.com/c/wstemproject
https://www.youtube.com/c/wstemproject
https://wstemproject.eu/app/
http://knowledgesociety.usal.es
http://doi.org/10.1002/berj.3270
http://doi.org/10.3390/socsci6010002
http://doi.org/10.3389/fpsyg.2017.00703
http://www.ncbi.nlm.nih.gov/pubmed/28567022
http://doi.org/10.1109/RITA.2020.3008138
http://doi.org/10.1145/3362789.3362922
http://doi.org/10.1145/3284179.3284348
http://doi.org/10.3917/idee.169.0063
http://doi.org/10.1006/jvbe.1994.1027
http://doi.org/10.1177/0002716211416925


www.manaraa.com

Sustainability 2021, 13, 12612 18 of 19

15. Goulden, M.; Frasch, K.; Mason, M.A. Staying Competitive: Patching America’s Leaky Pipeline in the Sciences; Center for American
Progress and Berkeley Center on Health, Economic & Family Security: Washington, DC, USA, 2009.

16. Cipollone, A.; Patacchini, E.; Vallanti, G. Female Labour Market Participation in Europe: Novel Evidence on Trends and Shaping
Factors. IZA J. Eur. Labor Stud. 2014, 3, 1–40. [CrossRef]

17. Sassler, S.; Michelmore, K.; Smith, K. A Tale of Two Majors: Explaining the Gender Gap in STEM Employment among Computer
Science and Engineering Degree Holders. Soc. Sci. 2017, 6, 69. [CrossRef]

18. Shauman, K. Gender Differences in the Early Employment Outcomes of STEM Doctorates. Soc. Sci. 2017, 6, 24. [CrossRef]
19. Sparreboom, T. Gender Equality, Part-Time Work and Segregation in Europe. Int. Labour Rev. 2014, 153, 245–268. [CrossRef]
20. Aygün, A. Social Norms and Women in the Labor Force. Bogazici J. 2017, 31. [CrossRef]
21. Cotter, D.A.; Hermsen, J.M.; Ovadia, S.; Vanneman, R. The Glass Ceiling Effect. Soc. Forces 2001, 80, 655–681. [CrossRef]
22. Tominc, P.; Šebjan, U.; Širec, K. Perceived Gender Equality in Managerial Positions in Organizations. Organizacija 2017, 50,

132–149. [CrossRef]
23. European Institute for Gender Equality. European Institute for Gender Equality. Available online: https://eige.europa.eu/

(accessed on 1 November 2021).
24. Beasley, M.A.; Fischer, M.J. Why They Leave: The Impact of Stereotype Threat on the Attrition of Women and Minorities from

Science, Math and Engineering Majors. Soc. Psychol. Educ. 2012, 15, 427–448. [CrossRef]
25. Figueroa Perea, J.G.; Hernández Vicencio, T. Hombres en profesiones de cuidado tradicionalmente feminizadas. Pap. Poblac. 2019,

25, 121–151. [CrossRef]
26. Gonsalves, A.J.; Danielsson, A.; Pettersson, H. Masculinities and Experimental Practices in Physics: The View from Three Case

Studies. Phys. Rev. Phys. Educ. Res. 2016, 12, 020120. [CrossRef]
27. Morales Villena, A. Género, mujeres, trabajo social y sección femenina. Historia de una profesión feminizada y con vocación

feminista. Universidad de Granada. 2010. Available online: http://hdl.handle.net/10481/5566 (accessed on 13 November 2021).
28. García Peñalvo, F.J.; Bello, A.; Domínguez, Á.; Romero Chacón, R.M. Gender Balance Actions, Policies and Strategies for STEM:

Results from a World Café Conversation. Educ. Knowl. Soc. 2019, 20, 1–15. [CrossRef]
29. Mikkonen, S.; Pylväs, L.; Rintala, H.; Nokelainen, P.; Postareff, L. Guiding Workplace Learning in Vocational Education and

Training: A Literature Review. Empir. Res. Vocat. Educ. Train. 2017, 9, 1–22. [CrossRef]
30. Verdugo-Castro, S. Detection of needs in the lines of work of third sector entities for unemployed women in situations of social

exclusion. Pedagog. Social. Rev. Interuniv. 2019, 171–186. [CrossRef]
31. García-Holgado, A.; Vázquez-Ingelmo, A.; Verdugo-Castro, S.; González, C.; Gómez, M.C.S.; Garcia-Peñalvo, F.J. Actions to

Promote Diversity in Engineering Studies: A Case Study in a Computer Science Degree. In Proceedings of the 2019 IEEE Global
Engineering Education Conference (EDUCON), Dubai, United Arab Emirates, 8–11 April 2019; pp. 793–800.

32. García-Holgado, A.; Verdugo-Castro, S.; Sánchez-Gómez, M.C.; García-Peñalvo, F.J. Trends in Studies Developed in Europe
Focused on the Gender Gap in STEM. In Proceedings of the XX International Conference on Human Computer Interaction, San Sebastián,
Spain, 25–28 June 2019; ACM: New York, NY, USA, 2019; pp. 47:1–47:8.

33. Gloria, A.; Robinson Kurpius, S. Influences of Self-Beliefs, Social Support, and Comfort in the University Environment on the
Academic Nonpersistence Decisions of American Indian Undergraduates. Cult. Divers. Ethn. Minority Psychol. 2001, 7, 88–102.
[CrossRef]

34. Moss-Racusin, C.A.; Dovidio, J.F.; Brescoll, V.L.; Graham, M.J.; Handelsman, J. Science Faculty’s Subtle Gender Biases Favor Male
Students. Proc. Natl. Acad. Sci. USA 2012, 109, 16474–16479. [CrossRef]

35. Eddy, S.L.; Brownell, S.E. Beneath the Numbers: A Review of Gender Disparities in Undergraduate Education across Science,
Technology, Engineering, and Math Disciplines. Phys. Rev. Phys. Educ. Res. 2016, 12, 020106. [CrossRef]

36. Verdugo-Castro, S.; García-Holgado, A.; Sánchez-Gómez, M.C. Interviews of Spanish women in STEM: A multimedia analysis
about their experiences. In Proceedings of the 8th International Conference on Technological Ecosystems for Enhancing Multiculturality
(TEEM 2020), Salamanca, Spain, 21–23 October 2020; García-Peñalvo, F.J., Ed.; ACM: New York, NY, USA, 2020.

37. García-Holgado, A.; Díaz, A.C.; García-Peñalvo, F.J. Engaging Women into STEM in Latin America: W-STEM Project. In
Proceedings of the Seventh International Conference on Technological Ecosystems for Enhancing Multiculturality, León, Spain, 16–18
October 2019; TEEM’19; Association for Computing Machinery: New York, NY, USA, 2019; pp. 232–239. [CrossRef]

38. García-Holgado, A.; Mena, J.; García-Peñalvo, F.J.; Pascual, J.; Heikkinen, M.; Harmoinen, S.; García-Ramos, L.; Peñabaena-
Niebles, R.; Amores, L. Gender Equality in STEM Programs: A Proposal to Analyse the Situation of a University about the Gender
Gap. In Proceedings of the 2020 IEEE Global Engineering Education Conference (EDUCON), Porto, Portugal, 27–30 April 2020;
pp. 1824–1830. [CrossRef]

39. Isphording, I.; Qendrai, P. Gender Differences in Student Dropout in STEM; IZA Research Reports 87; Institute of Labor Economics
(IZA): Bonn, Germany, 2019.

40. Paura, L.; Arhipova, I. Cause Analysis of Students’ Dropout Rate in Higher Education Study Program. Proc.-Soc. Behav. Sci. 2014,
109, 1282–1286. [CrossRef]

41. Salas-Morera, L.; Molina, A.C.; Olivares Olmedilla, J.L.; García-Hernández, L.; Palomo-Romero, J.M. Factors Affecting Engineering
Students Dropout: A Case Study. Int. J. Eng. Educ. 2019, 35, 156–167.

http://doi.org/10.1186/2193-9012-3-18
http://doi.org/10.3390/socsci6030069
http://doi.org/10.3390/socsci6010024
http://doi.org/10.1111/j.1564-913X.2014.00203.x
http://doi.org/10.21773/boun.31.1.3
http://doi.org/10.1353/sof.2001.0091
http://doi.org/10.1515/orga-2017-0009
https://eige.europa.eu/
http://doi.org/10.1007/s11218-012-9185-3
http://doi.org/10.22185/24487147.2019.100.15
http://doi.org/10.1103/PhysRevPhysEducRes.12.020120
http://hdl.handle.net/10481/5566
http://doi.org/10.14201/eks2019_20_a31
http://doi.org/10.1186/s40461-017-0053-4
http://doi.org/10.7179/PSRI_2019.34.12
http://doi.org/10.1037/1099-9809.7.1.88
http://doi.org/10.1073/pnas.1211286109
http://doi.org/10.1103/PhysRevPhysEducRes.12.020106
http://doi.org/10.1145/3362789.3362902
http://doi.org/10.1109/EDUCON45650.2020.9125326
http://doi.org/10.1016/j.sbspro.2013.12.625


www.manaraa.com

Sustainability 2021, 13, 12612 19 of 19

42. García-Holgado, A.; Verdugo-Castro, S.; Sánchez-Gómez, M.; García-Peñalvo, F.J. Facilitating access to the role models of
women in STEM: W-STEM mobile app. In Designing Learning Experiences, Proceedings of the 7th International Conference, LCT 2020,
Held as Part of the 22nd HCI International Conference, HCII 2020, Copenhagen, Denmark, 19–24 July 2020; Springer: Copenhague,
Denmark, 2020.

43. Sánchez Gómez, M.C.; Palacios Vicario, B.; Martín García, A.V. Indicadores de violencia de género en las relaciones amorosas.
Estudio de caso en adolescentes chilenos. Pedagog. Soc. Rev. Interuniv. 2015, 26, 85–109. [CrossRef]

44. Sánchez-Gómez, M.C.; Martín-Cilleros, M.V.; Costa, A.P.; Peñalvo, F.J.G. Posicionamiento de La Investigación En Ciencias Sociales.
Rev. Ibérica Sist. Tecnol. Inf. 2018, 102–113. [CrossRef]

45. Sánchez-Gómez, M.C. Metodología de Investigación En Pedagogía Social, Avance Cualitativo y Modelos Mixtos. Pedagogía
Social. Rev. Interuniv. 2015, 25, 21–34.

46. Vicario, B.P.; Gómez, M.C.S.; García, C.L. Usabilidad de las tabletas digitales en Educación Primaria: Valoración cualitativa del
profesorado y alumnado. Campo Abierto Rev. Educ. 2015, 34, 3.

47. Shoufan, A. Estimating the cognitive value of YouTube’s educational videos: A learning analytics approach. Comput. Hum. Behav.
2019, 92, 450–458. [CrossRef]

48. Verdugo-Castro, S.; Sánchez-Gómez, M.C.; García-Holgado, A.; Costa, A.P. Mixed methods and visual representation of data with
CAQDAS: Empirical study. In Proceedings of the 7th International Conference on Technological Ecosystems for Enhancing Multiculturality
(TEEM 2019), León, Spain, 16–18 October 2019; ACM International Conference Proceeding Series (ICPS); Conde-González, M.Á.,
Rodríguez Sedano, F.J., Fernández Llamas, C., García-Peñalvo, F.J., Eds.; ACM: New York, NY, USA, 2019; pp. 511–517. [CrossRef]

49. García-Peñalvo, F.J. Engineering Contributions to a Knowledge Society Multicultural Perspective. IEEE Rev. Iberoam. Tecnol.
Aprendiz. 2015, 10, 17–18.

50. García-Peñalvo, F.J. Formación En La Sociedad Del Conocimiento, Un Programa de Doctorado Con Una Perspectiva Interdisci-
plinar. Educ. Knowl. Soc. 2014, 15, 4–9. [CrossRef]

http://doi.org/10.7179/PSRI_2015.26.04
http://doi.org/10.17013/risti.28.102-113
http://doi.org/10.1016/j.chb.2018.03.036
http://doi.org/10.1145/3362789.3362847
http://doi.org/10.14201/eks.11641


www.manaraa.com

Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


	Introduction 
	Semi-Structured Interviews of Women in STEM 
	The W-STEM Project 
	Video Collection Process 

	Methodology and Methods 
	Research Participants 
	Research Context 

	Analysis and Results 
	Choice of Studies and Profession 
	Social and Family Context 
	Development of the Job 
	Workplace Milestones 
	Closing the Gender Gap 

	Discussion 
	What Has Been the Experience of Professional Women in Their Educational and Professional Fields? 
	What Is the Perception of Women Representation in the STEM Sector in Higher Education? 

	Conclusions 
	References

