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Abstract

Women who study engineering degrees continue to be a minority despite the efforts made by academic
institutions and other organizations to improve this situation. In Spain, female students are only 26% of
those enrolled in engineering and architecture degrees; however, only in engineering degrees does this
value drop to 12% or even less in computer science degrees. In this context, the Women Engineers
Association, founded by students and lecturers of the Miguel Hernandez University in Elche (Alicante),
has recently emerged. The main objective of this platform is increasing the number of female engineers
in Spain. This paper presents in detail the dissemination actions and activities carried out by this
association in order to close the gap between men and women in engineering studies and professions.
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1 INTRODUCTION

Engineering is responsible for inventing, creating, and designing so that people can live in a better world.
However, this vocation to innovate until now has not attracted many women, possibly as a consequence
of the multitude of barriers that women have had in this professional branch, as in many others, that
they have had to overcome throughout history.

1.1 Background

Women continue to represent a significantly lower percentage than men in the field of Engineering
studies particularly, and in general in all areas of STEM (Science, Technology, Engineering and Maths)

[1][2].

Despite the fact that currently 54% of Spanish university students are women, only 26% of students
choose to take an Engineering and Architecture degree; however, only in Engineering degrees does
this value drop to 12% or even less in Computer Science degrees [3]. Although the European average
of women engineering graduates is around 26.6% - very similar to the values in Spain-, the problem is
aggravated, when analysing the data on the percentage of women who are employed in the engineering
sector, just a 16.9% according to Eurostat data [4][5].
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Figure 1. A graphic interpretation of how jobs still split along gender lines [5]
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Figure 2. Engineering, manufacturing and construction dominated by male graduates [5]

Globally, data from women graduates in STEM areas lead to a paradox: the more egalitarian a country
is, the fewer women study science and technology. This paradox is known as “the gender equality
paradox” [6][7]. The analysis of the statistics of the students according to their gender and university
studies concludes that the more gender equality there is in a country (according to the World Economic
Forum's Gender Equality Index), the lower the percentage of women who study engineering and
technical careers. The most relevant aspect of this research, which is based on the academic results of
472,242 adolescents in 67 countries, is to discover that the more egalitarian a country is, the more
capable women for science and engineering choose to study other university degrees not related to
STEM.

This paradox of gender equality explains that countries like Albania and Algeria have a higher
percentage of women among their engineering graduates than countries acclaimed for their high levels
of gender equality, such as Finland, Norway or Sweden. In the US, female engineers do not reach 14%,
while in Algeria, women represent 41% of university graduates in the fields of engineering, science or
technology [6].

Studies on the evolution of the labour market indicate that a significant number of the jobs that will be
created in the future will require knowledge of engineering and technology. If we consider that they also
correspond to the so-called positions of power, well paid and with high social recognition, the gender
inequality is worrying, which will tend to accentuate if the participation of women in these university
degrees is not corrected.

1.2 “Women engineers” association

Fortunately, in recent times, female empowerment in all professional areas has allowed more and more
professional women's work groups and associations; in Spain the AMIT association is a benchmark for
women researchers and technologists [8]. In this context, a group of students and lecturers of the Miguel
Hernandez University in Elche (Alicante) founded the “Women Engineers” association in February 2019
with the following objectives:

¢ Increase the number of female engineers in Spain
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o Promote the interest of girls and women, and in general, of Spanish youth, in professional
development in the areas of engineering, technology, science and mathematics.

e Promote and disseminate the opportunities that engineering, technology, science and
mathematics represent for the professional development of girls and women, and in general, of
Spanish youth.

¢ Promote gender equality in the areas of engineering, technology, science and mathematics in
both educational and professional fields

¢ Promote the importance of education in the areas of engineering, technology, science and
mathematics in different compulsory educational levels (children, primary and secondary schools)
in civil society, public and private educational organizations and administrations, small and large
companies).

The logo of the “Women Engineers” association wants to show simplicity, modernity and freshness. The
central female figure is inspired by the figure of Hedy Lamarr, a popular Hollywood actress and the
inventor of today's WiFi system [9]. The circle represents the unity reminiscent of a globe. And the
combination of the electrical symbol of earth and the three stars, denotes the breadth of areas in which
engineering work is carried out.

Figure 3. The logo of the “Women Engineers” is at the top and on the left of this composite image with
members of the association at various events.

2 METHODOLOGY

2.1 Motivation

The idea of creating this platform emerged among a group of engineering professors after attending a
conference by the Spanish engineer Nuria Oliver [10] in which the paradox of gender equality was
highlighted [11]. The title of the conference was “Engineering, Informatics, Technology... Where are the
women?”; and it was like a slap in the face for the female engineers who were there right then and there.
We all think: "We are here now, and we are going to tell everyone".
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2.2 Organization

“Women Engineers” is a national and non-profit association. lts main objective is to increase the
aspirations of women and girls regarding their professional development, promoting as an option the
areas of engineering and technology.

Being a member is free and any person, company or institution that wants it can help us financially.
Thanks to these financial aids we can print brochures, maintain the web, have T-shirts and bracelets,
as well as other products that identify us and allow us to spread our goals. The association motto is
“Transform the future’.

The association has a web page where it reports all the activities it carries out. And it also has social
networks to spread its messages and activities. Figure 4 compiles all the social network accounts
relative to “Women Engineers” association.

Figure 4. Digital platforms where you can find information on “Women Engineers” association.

3 RESULTS

In this section we present some of the activities and events that the association has carried out since its
inauguration until today.

3.1 Events at Miguel Hernandez University

The Women Engineers Association is linked to the University because its founding members are mostly
academics and engineering students from that institution. In this way, the association can hold its
meetings and activities on the university campus and participate in the different events that take place
periodically.

3.1.1 Presentation day, march 8"

This association is very recent, in fact, its opening and presentation day was held on March 8, 2019.
The event took place at the Higher Polytechnic School of Elche, belonging to the Miguel Hernandez
University. The event consisted of the presentation of the association and a series of conferences
related to women and their work environment, highlighting the importance of increasing the number of
women in engineering and in the technological business world.

The media in the area (press, radio and television) were very receptive, so we managed to promote our
objectives locally.
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Figure 5. Presentation day poster

3.1.2 Members meetings

Three association member meetings have been held, always within the Miguel Hernandez University
campus. And in these meetings, academic and business events are planned and organized where the
association can participate to spread their ideas.

3.1.3 Others events

The association tries to be present in most of the student events that take place at the university. Of
course, we also celebrate two important dates, February 11th (International Day of Women and Girls in
Science) and June 23th (International Women Engineering Day).

Figure 6. Celebrating the February 11" in 2020 (International Day of Women and Girls in Science)

3.2 Talks in primary schools

Talks in primary schools are one of the activities that the association considers essential. It is important
for girls to learn early about what engineering is and that there are many women who have made great
strides in this field. These talks are always given by female engineers, so that the young girls are able
to see first hand that there are female engineers. And that studying engineering at the university allows
you to get good job options.
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Figure 7. Talks in primary schools.

3.3 Radio broadcasting

The association periodically broadcasts a radio program on the Miguel Hernandez University station
(provincial level) in which they interview different people, always with the underlying theme that defines
us, which is women and engineering. Women engineering professionals and female students who
actively participate in engineering projects inside and outside the university are usually interviewed.

Figure 8. An image of one of the interviews that take place in the radio show.
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3.4 Actions and contests via instagram

Currently, the most popular social network among young people is Instagram; therefore, from our
account we carry out dissemination actions and contests, where we give away t-shirts and bracelets
with our logo.

Figure 9. Some of the photos published on instagram

4 CONCLUSIONS

It is necessary to look at engineering with a gender perspective, since society will benefit from it. The
value of an engineering degree allows that young woman to design a better world.

In an increasingly technological world, leadership in any space will involve hiring staff with extensive
knowledge of science and technology. If women are not trained in these disciplines, a future job with
great possibilities will be closed to them. And they will lose, in this way, the opportunity to participate in
relevant advances for society, and the opportunity to lead and decide what is investigated and financed.
And with this, inevitably, the wage gap will continue to reign. In engineering equality has not been
achieved and of course there is still a long way to go.

From the “Women Engineers” association we want to help spread the world of engineering to young
Spanish women and thus manage to close the gap in this highly relevant academic and professional
field.

ACKNOWLEDGEMENTS

We would like to thank the Science Park of the Miguel Hernandez University for its support and Nuria
Oliver for waking us up from our lethargy and motivating us to empower ourselves.

REFERENCES

[1] S. J. Ceci, W. M. Wiliams, and S. M. Barnett, “Women’s Underrepresentation in Science:
Sociocultural and Biological Considerations,” Psychol. Bull., 2009.

[2] S.Cheryan, S. A. Ziegler, A. K. Montoya, and L. Jiang, “Why are some STEM fields more gender
balanced than others?,” Psychol. Bull., 2017.

[3] Estadisticas universitarias del Ministerio de Educacion y Formacién Profesional. [Internet] [cited
on 7 May 2020]. Available from: https://www.educacionyfp.gob.es/servicios-al-
ciudadano/estadisticas/universitaria.html

4492



[4]

[5]

[6]

[7]

(8]

9]
[10]
[11]

[12]

Tertiary education graduates. Engineering, manufacturing and construction dominated by male
graduates. Women overrepresented in Education. [Internet] [cited on 7 May 2020]. Available from:
https://ec.europa.eu/eurostat/documents/2995521/7535592/3-29062016-AP-EN.pdf

Jobs still split along gender lines. [Internet] [cited on 7 May 2020]. Available from:
https://ec.europa.eu/eurostat/en/web/products-eurostat-news/-/EDN-20180307-1

G. Stoet and D. C. Geary, “The Gender-Equality Paradox in Science, Technology, Engineering, and
Mathematics Education,” Psychol. Sci., vol. 29, no. 4, pp. 581-593, Feb. 2018.

L. Aragonés, |. Lopez, V. Gilart, E. Gimeno, M. Sempere, Y. Villacampa, M.F. Gémez-Rico, S.
Véazquez, J.A. Nescolarde and A. Montoyo, Estudio sobre la situacion de las mujeres en la
ingenieria universitaria. Madrid: Instituto de la Mujer y para la Igualdad de Oportunidades, 2018.

Asociacion de Mujeres Investigadoras y Tecnologas (AMIT). [Internet] [cited on 7 May 2020].
Available from: https://www.amit-es.org/

R. Burton, Heid Lamarr. The University Press of Kentucky, 2012.
Nuria Oliver [Internet] [cited on 7 May 2020]. Available from: http://www.nuriaoliver.com/

Jornada “De la invisibilidad a la relevancia de la mujer en el tejido empresarial: Ingenieria,
Informatica, Tecnologia...Donde estan las mujeres?” [cited on 7 May 2020]. Available from:
https://igualdad.umh.es/2018/03/01/jornada-de-la-invisibilidad-a-la-relevancia-de-la-mujer-en-el-
tejido-empresarial/

Radio UMH, Programas de MUJERES INGENIERAS [Internet] [cited on 7 May 2020]. Available
from: https://radio.umh.es/category/programas-radio-umh-2012-2013/ciencia-economia-
investigacion-medio-ambiente-y-tecnologia/mujeres-ingenieras/

4493





