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PRESENTATION
What is the gender perspective and how relevant is it in undergraduate and 
postgraduate teaching? Applied to university settings, the gender perspective or 
gender mainstreaming is a comprehensive policy for promoting gender equality 
and diversity in university research, teaching and management, areas that are 
affected by different gender biases. As a cross-cutting strategy, it means that all 
policies should consider the characteristics, needs and interests of both women 
and men, differentiating the biological aspects (sex) from the social representations 
(norms, roles, stereotypes) that are culturally and historically constructed on 
femininity and masculinity (gender) based on sexual difference.

The Vives Network of Universities (XVU) encourages cohesion within the university 
community and reinforces the influence and impact of universities on society by 
promoting the implementation of common strategies, particularly within the 
scope of the gender perspective. It should be noted that gender-blind policies that 
ignore these different roles and needs do not help in transforming the unequal 
structure of gender relations. This also applies to university teaching, through 
which we offer knowledge for students to understand and act in the world once 
they have become professionals, provide references and academic authority, and 
seek to develop their critical spirit.

A sex- and gender-sensitive knowledge transfer in the lecture room is beneficial 
to lecturers and students alike. On the one hand, by advancing our understanding 
of the needs and behaviours of the whole population, we avoid partial or biased 
interpretations, whether theoretical or empirical, which arise when men are 
regarded as the universal point of reference, or when gender diversity is not 
taken into account. Accordingly, incorporating the gender perspective improves 
teaching quality and the social relevance of the (re)produced knowledge, 
technologies and innovations.

On the other hand, providing students with new tools for identifying gender 
stereotypes, norms and social roles helps them develop their critical spirit and 
avoid gender blindness in their future professional careers. Moreover, the gender 
perspective allows teachers to pay attention to the gender dynamics that take 
place in the learning environment and adopt measures to properly address 
student diversity.

This document results from the 2016-2017 two-year plan of the XVU’s Gender 
Equality Working Group, focused on the gender perspective in university teaching 
and research. In a first phase, the report La perspectiva de gènere en docència i 
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recerca a les universitats de la Xarxa Vives: Situació actual i reptes de futur (2017), 
coordinated by Tània Verge Mestre (Pompeu Fabra University) and Teresa Cabruja 
Ubach (University of Girona), noted that the gender perspective had not yet 
been effectively incorporated into university teaching, despite the regulatory 
framework in place at European and national level and across areas where the 
Vives Network is present.

One of the main challenges identified in the report regarding the lack of gender 
sensitiveness in undergraduate and postgraduate curricula was the need to train 
lecturers in this skill. In this vein, the report pointed out that lecturers needed 
teaching resources to deliver gender-sensitive teaching.

Consequently, in a second phase, the Guides for university teaching with a 
gender perspective have been produced, coordinated by Teresa Cabruja Ubach 
(University of Girona), M. José Rodríguez Jaume (University of Alacant) and Tània 
Verge Mestre (Pompeu Fabra University). In total, 11 guides have been prepared, 
including between one and four guides for each knowledge area. The guides have 
been drafted by women lecturers from different universities, who are experts in 
applying the gender perspective to their discipline:

ARTS AND HUMANITIES:

History: Mónica Moreno Seco (University of Alacant)
Art History: M. Lluïsa Faxedas Brujats (University of Girona)
Language Studies and Linguistics: Montserrat Ribas Bisbal (Pompeu Fabra 
University)
Philosophy: Sonia Reverter-Bañón (Universitat Jaume I)

SOCIAL AND LEGAL SCIENCES:

Law and Criminology: M. Concepción Torres Díaz (University of Alacant)
Sociology, Economics and Political Science: Rosa M. Ortiz Monera and Anna M. 
Morero Beltrán (University of Barcelona)
Education and Pedagogy: Montserrat Rifà Valls (Universitat Autònoma de 
Barcelona)
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SCIENCES:

Physics: Encina Calvo Iglesias (Universidade de Santiago de Compostela)

LIFE SCIENCES:

Medicine: M. Teresa Ruiz Cantero (University of Alacant)
Psychology: Esperanza Bosch Fiol and Salud Mantero Heredia (University of the 
Balearic Islands)

ENGINEERING:

Computer science: Paloma Moreda Pozo (University of Alacant)

Learning how to incorporate the gender perspective into the subjects we teach 
involves reflecting on the various elements that make up the teaching-learning 
process, with sex and gender as key analytical variables. To help you approach 
your subjects from this perspective, in the Guides for university teaching with a 
gender perspective you will find recommendations and indications covering all 
these aspects: objectives, learning outcomes, contents, examples and language 
to be used, selected references, teaching and assessment methods, and learning 
environment management. After all, incorporating the principle of gender 
equality is not only about social justice, but about teaching quality.

Teresa Cabruja Ubach, M. José Rodríguez Jaume and Tània Verge Mestre, 
coordinators
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INTRODUCTION
This guide for the incorporation of the gender perspective in university teaching 
in physics presented by Encina Calvo Iglesias, professor at the Universidade de 
Santiago de Compostela (USC), provides guidelines and recommendations on 
how to avoid gender bias in all components of university teaching (formal and 
informal curriculum). What is unique about her proposal is that it is in an area 
and context (academic and professional) in which the presence of women is 
reduced (masculinised environments) and the formal curricular contents – at 
least in theory – do not give the impression that physics can be taught from a 
gender perspective.

Professor Encina Calvo outlines the objectives, contents, means of evaluation, 
organisational modalities, teaching methods and teaching resources with a clear 
strategy defined in her general proposals for incorporating the gender perspective 
(third section): to give visibility to female scientists in the discipline and eliminate 
the androcentric view that predominates in science, especially in the field of 
physics. Making female scientists more visible generates reference models for 
society and provides role models for young women going into science. To this 
end, throughout this guide, Professor Encina Calvo provides a series of examples 
and good practices – at both a national and international level – and suggests 
specific activities (in the classroom, in the forums of the virtual classroom and 
on social media) through which to incorporate the gender perspective into an 
ostensibly gender-neutral discipline.

As a point of reference, and as a didactic aid, the recommendations for the 
inclusion of the gender perspective made in this guide are in the Physics module 
which Professor Calvo currently teaches as part of the Bachelor’s Degree in 
Chemical Engineering at the USC. The module is taken by students during the 
first year of their degree. This is a good time for them to do so, since, according 
to empirical evidence, during the first years of a university degree, students lack 
scientific prejudices, making it easier for them to reflect on the gender gap and 
sexism in science.
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01. GENDER BLINDNESS AND ITS IMPLICATIONS
Women make up the majority of university students in Spain, but remain a 
minority in scientific and technical degrees – also known as STEM (science, 
technology, engineering and mathematics). In order to explain this discrepancy, 
we must take into account several factors. One is the influence, from an early 
age, of stereotypes (Bian, Leslie and Cimpian, 2017) which discourage women 
from pursuing certain degrees (Miller, Eagly and Linn, 2015). A second factor is 
that professional and academic opportunities for women in science continue to 
be inferior to those afforded to men. According to the report Científicas en cifras 
2015 (Female Scientists in Numbers 2015), only one in five management positions 
in scientific research (university chairs and management) are held by women. 
Despite the fact that women make up 39% of researchers, relatively few lead 
centres of excellence (López Sancho, 2017; Calderón, 2017). Perhaps the recent 
appointment of Rosa Menéndez to lead the CSIC – the first time a woman has 
headed the largest public research body in Spain – is a sign of progress towards 
a better balance between male and female scientists in the governing bodies of 
research centres and universities.

The shortage of women in STEM not only reduces women’s opportunities to 
work and participate in the advances and decisions being made in the future 
of technology, but it also impacts on research and innovation, and, therefore, 
on society as a whole. Since “we know that the presence of women in science 
(like that of other groups) is not a sufficient condition for better science, but it 
is necessary” (García Dauder and Pérez Sedeño, 2017, via Marta Macho, 2017). 
The Gendered Innovations project shows the importance of including sex and 
gender in research and innovation, giving examples of how gender bias has 
caused damage to health, as well as loss of money and life, while holding back 
technological advances. For this reason, the EU’s Horizon 2020 action plan sets 
out three gender goals: gender balance in research teams at all levels, gender 
balance in decision-making, and gender mainstreaming in research. These are 
all measures that the Helsinki Group on Gender in Research and Innovation 
recommends maintaining and reinforcing in the next Framework Programme, 
above all in evaluation, monitoring and capacity building.

Within the field of science, physics is the discipline with the lowest proportion of 
female students enrolled – around 30% according to the book ¿Por qué no hay 
más mujeres STEM? Se buscan ingenieras, físicas y tecnólogas (Why Aren’t there 
More STEM Women? Engineers, Physicists and Technologists Wanted).
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In addition, the low representation of women in this discipline shrinks even 
more as we move higher up in the university system. For example, in the area 
of applied physics, which is the area with the highest female presence in Spain, 
29% of university lecturers are women. However, this falls to just 17% in the 
professorial body. In other words, there are 39 female professors compared to 
190 male professors in the same position (Spanish Ministry of Economy, Industry 
and Competitiveness, 2016). The uneven presence of women and men in the 
pictures used to illustrate scientific information published in the main state media 
outlets does not help either (González et al, 2017). The lack of role models and 
the invisibility of women in physics do not encourage female vocations. This is a 
vicious circle that we must break out of if we wish to attract more young people 
to the discipline. Gender Physics Day was held in Spain in 2017. Much discussion 
was made of the gender gap in physics and “numerous situations have been 
shown in which the sexist wall interposes in the professorial trajectory and lives 
of women scientists” (Salas, 2017). To improve this situation, a series of equality 
policies have been proposed. These include dissemination of data disaggregated 
by sex; implementation of equality plans; incentives and sanctions relating to 
equality; positive action measures related to maternity; parity in professional 
positions; equality of staff; and social dissemination of the contributions of 
female scientists.
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02. GENERAL PROPOSALS FOR INCORPORATING  
THE GENDER PERSPECTIVE INTO TEACHING
In highly masculinised disciplines, like physics, a key strategy is to make 
female scientists more visible, and to eliminate the androcentric vision that 
predominates in science, particularly in the field of physics. By making women 
more visible, we are generating references for society and role models for young 
women, encouraging their interest in science. A number of actions have been 
developed as part of this strategy:

• Specific campaigns aimed at revaluing the contribution of female physicists 
to the discipline. Examples include the exhibition entitled Investigadoras 
en la luz y tecnologías de la luz (Female Researchers in Light and Light 
Technology); the Calendario 2013 Investigadoras en Física Nuclear (Female 
Researchers in Nuclear Physics 2013 Calendar); and the blog Mujeres con 
ciencia (Women with Science) of the UPV Chair of Scientific Culture, where 
we can also find the biographies of female scientists who have contributed 
to the advancement of physics.

• Follow the recommendations for bibliographic citation in academic 
papers by including the full names of female authors and not just their 
initials. This is to give visibility to the contribution of women to scientific 
knowledge, because “since our culture is androcentric, women’s initials 
will be attributed to male identities” (Santos Guerra, 1997). “The relegation 
of women to positions of lower influence and prestige is produced by 
myriad daily practices, like, for example, the acceptance of androcentric 
style norms, such as those used in bibliographic references, where the 
names of women are omitted, contributing to their invisibility” (Torrado 
and González, 2017).

• When selecting manuals, “make sure to stay up to date with works written 
in your field that include the participation of women in the history and 
creation of knowledge, as well as in the non-stereotyping of activities and 
the use of non-sexist language” (Martínez Moscoso, 2012).

• Given that university manuals which show the contributions of women 
to science and technology are scarce – with some exceptions, such as 
Matemáticas: Grao en Comercio (Mathematics: Bachelor’s Degree in 
Business) – it is advisable to include in the bibliographic references those 
that do. Examples include the university manuals Mujeres en Ciencia y 
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Tecnología (Women in Science and Technology) and Mujeres Matemáticas: 
Las grandes desconocidas (Women Mathematicians: The Great Unknown).

It is not easy to identify a subject within the field of physics in which to include 
differences between sex or gender or make a review of androcentrism. However, 
when it comes to the classroom, we can consider the following concepts:

• News related to discrimination against women in science. For example, “the 
Matilda effect”, a term coined by historian Margaret W. Rossiter to denounce 
situations in which the research and discoveries of female scientists are 
relegated due to their gender. This happened to physicists Lise Meitner, 
Marietta Blau and Chien-Shiung Wu, as well as the astrophysicist Jocelyn 
Bell (Martínez Mazaga, 2014).

• The memoirs of physicist Mary K. Gaillard: “A highly recommended 
book that shows us in the first person what it meant for a woman to 
love theoretical physics 40 years ago. In fact, until today, no woman has 
held a permanent position in CERN’s Department of Theoretical Physics, 
considered to be one of the most misogynistic strongholds in all of 
physics” (Villatoro, 2017).

• The article on sexism in science by neurobiologist Ben Barres, who, after 
making the transition from woman to man, recounted how her scientific 
achievements were perceived differently (Macho Stadler, 2014).

• The recent experiment by Moss-Racusin, the John and Jennifer study, which 
shows that men and women are not valued using the same criteria, even 
when an apparently quantitative and objective method is followed.

• The added obstacles that scientists of other races may encounter (Rosa 
and Mensah, 2016).

• The chapter “Understanding gender in science and technology”, which 
reveals the barriers and disadvantages that women encounter in the 
scientific-technical field, even though their contribution and the gender 
perspective are both necessary for scientific advancement (Castaño and 
Webster, 2014).

These factors could be discussed in the classroom, in the forum of the virtual 
classroom or on social media. Moreover, there have been protest campaigns 
on Twitter, like #girlswithtoys, in response to the definition of scientist by 
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astrophysicist Shrinivas Kulkarni; and #DistractinglySexy, in reaction to the sexist 
remark by Nobel Prize winner Tim Hunt: “Three things happen when they are in 
the lab: you fall in love with them, they fall in love with you, and when you criticise 
them, they cry” (Macho, 2016).
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03. PROPOSALS FOR INTRODUCING THE GENDER 
PERSPECTIVE IN PHYSICS

3.1 Objectives of the subject/module
The Physics module is taught in the first year of the Bachelor’s Degree in 
Chemical Engineering of the Universidade de Santiago de Compostela (USC). It 
is compulsory and is worth 9 ECTS credits. The aim of this module is to provide 
students with a general introduction to physics, particularly to mechanics, 
thermodynamics and electromagnetism. It is intended, on the one hand, to 
promote the principles of physics, highlighting its limits of applicability, and, 
on the other, to develop in students the ability to analyse and solve problems. 
This is in addition to introducing students to the handling of laboratory material, 
helping them learn how to take and process experimental data, and prepare a 
scientific report appropriate to their level of expertise (therefore, it should not be 
exhaustive).

3.2 Contents of the subjects/modules
According to data from the 2015-16 academic year, the proportion of male 
students (52%) taking this degree slightly exceeds that of female students 
(48%). It is one of the engineering degrees with the highest proportion of female 
students. However, there is no explicit reference to any principle of equality or 
specific competence within the curriculum. This could be done by using the 
following CT12 competency:

CT12. Skill in interpersonal relationships. Recognition of diversity and 
multiculturalism, as well as respect for fundamental rights and equality 
between men and women.

This is how it appears in various engineering subjects at the University of 
Salamanca, as can be seen in the Analysis of the Subjects on Gender Taught 
at USAL. However, references to the contributions of women in physics and 
engineering have been introduced into the syllabus of the subject and in the 
voluntary activities proposed to students (Calvo, 2017).

First-year students of a university degree “do not usually perceive inequality, mainly 
because assessment in the teaching system is similar for all… although they are 
receptive to the information and appear to lack scientific prejudice” (Carreiras, M. 
and López, C., 2016). For this reason, it is important to take advantage of this lack 
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of prejudice to reflect on the gender gap in these areas and on the sexism that still 
operates today in the selection and promotion processes of scientific personnel 
(Moss-Racusin et al., 2012). There is a gender bias that scientists find it difficult 
to recognise because “In science we presume an objectivity, and an assessment 
method with very clear quality indicators, though it turns out that this is itself 
biased from the beginning” (Salas, 2017). We must make this bias visible so we 
can “know and understand what is taking place, in order to minimise the effect 
and react to it” (Rodríguez Baras, 2017).

This reflection can take place in the physical classroom or in the forum of the 
virtual classroom. It can even occur via social media, as in the module Software 
Engineering I of the University of Salamanca, in which “during the development 
of the subject, information is provided to students regarding gender issues – with 
special emphasis given to those relating to technology – via use of the hashtag 
#is1usal17 in Twitter” (García-Holgado et al., 2017). These actions have already 
been successful as they “have changed students’ perception of gender issues in 
the field of technology. All students who have delivered conclusions in their final 
project have acknowledged that they were not aware of the gender gap beyond 
the low number of women in the Bachelor’s Degree in Computer Engineering” 
(García Holgado, 2017).

This reflection can be carried out through extracurricular activities. Castro 
(2016) shows us how, in the course of an activity on free software, students are 
introduced to the concept of gender perspective in the design and construction 
of software. This can also be done in the optional module Gender, Science and 
Technology, in which “the production of a glossary of terms and basic concepts 
is the thread that is followed through a range of topics, facilitating the debate 
between students and strengthening their implication in the subject” (Pardo, 
2010). Another way of exploring this issue could be by means of an activity to 
integrate students from different disciplines, like the Human Ethology Seminar, 
in which leadership patterns are analysed (Gaytán, 2016). In addition, theatre 
could be used to reflect on and denounce the digital gender gap (Gil-Juárez et al., 
2015) or to learn more about the situation of women in science, with plays such 
as Arcadia and Voices from the Well (Mirás and Quinteiro, 2012) and ¿Son raras las 
mujeres de talento? (Are Talented Women Strange?) (Macho, 2013).

The gender bias in our society can influence our perception of the dangerousness 
of hurricanes, and even affect the number of victims. This is because giving a 
hurricane a woman’s name makes it sound less dangerous and causes people to 
take fewer precautions (Jung, 2014). This gender bias is also present in science 
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and physics. Although physics is defined as an objective and neutral science, the 
language and metaphors employed in it are not (McCullough, 2014, Götschel, 
2014). As Götschel (2014) shows, the laws and concepts of physics have also been 
used to advocate for a hegemonic femininity in science. The lack of diversity in 
physics is clear enough from photos of the Solvay Conference. In the fifth, and 
most famous, edition, held in 1927, Marie Curie is the only woman present. In the 
2011 edition of the conference there are just two women – Lisa Randall and Eva 
Silverstein – one fewer than in the 1933 edition of the conference. Recreating the 
famous 1927 images, as the Royal Italian Physics Society did this summer, with a 
photo of one man surrounded by female researchers, shows the importance of 
women in this discipline (Macho, 2017).

In centres where STEM-related degrees are taught, which tend to be masculinised, 
it is essential to incorporate references to the contribution of women to the 
advancement of these disciplines. “It is important to recognise those who went 
before us, or we will go the same way. There were many more than we know  
of” (López Sancho, 2017). To provide female references, a short biographical 
review of a renowned woman scientist or engineer can be included in the 
presentation of each topic. For example, the biography of astronomer Maria 
Mitchell can be presented during the study of gravitation (Calvo, 2015). Activities 
related to the transversal competencies can also be proposed. For example, to 
give visibility to the contribution of women to science in the Mathematics module 
of the Bachelor’s Degree in Business and in the Physics module of the Bachelor’s 
Degree in Chemical Engineering, students could be encouraged to carry out 
group work – something they may find appealing since it integrates some of their 
hobbies, such as reading or cinema (Calvo and Verdejo, 2017).

Recent studies have revealed a variety of examples of sexism and microaggressions 
in physics and astronomy (Barthelemy, McCormick and Henderson, 2016), 
reinforcing how important it is that departments and faculties work to eliminate 
such behaviours. The United States Delegation to the 6th International Conference 
on Women in Physics has created an online space for members of the physics 
community to explore the most common forms of biases and to share effective 
strategies for addressing them. In the US, scandals relating to sexual harassment 
of female scientists and students have caused a number of universities, colleges 
and large physics departments, like the one in MIT, to develop their own sexual 
harassment protocols (McCullough, 2016).
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3.3 Subject assessment
Evaluation determines what and how students learn. It must therefore be a 
teaching tool that serves teaching staff as well as students to develop basically 
formative functions (Brown and Pickford, 2013). For each subject, teachers must 
rethink the assessment process, using procedures that make it possible to assess 
competencies, not just knowledge, while taking into account possible gender 
biases in tools and techniques of assessment. For example, a recent study carried 
out in Switzerland, Austria and Germany analysed how physics teachers evaluate 
their students (Hofer, 2014). The researcher asked 730 secondary school teachers 
to rate an exam response. The teachers thought they were testing real students, 
but they were actually taking part in a gender study. The questions and answers 
were exactly the same and the teachers could see the gender of the exam taker. 
The results of the study revealed a bias – even exhibited by female teachers – 
against female students, which diminished with greater experience (Hofer, 2014). 
Such a bias could be avoided altogether if student exam papers were identified by 
ID numbers instead of names and surnames (Conover, 2016).

Some tests, such as the widely recognised Force Concept Inventory, designed to 
determine students’ understanding of basic concepts of Newtonian mechanics, 
have revealed gender disparities that favour male students (Madsen, McKagan 
and Sayre, 2013). One factor that could contribute to this disparity is the context of 
the questions that make up the test, since many involve stereotypically masculine 
activities, such as playing ice hockey, launching missiles or firing cannon balls 
(McCullough, 2004). Male students, due to their hobbies or their interest in certain 
games, could be more familiar with these types of situations and thus obtain better 
results in such questions (Another Day in the Lab, 2018; González-Espada, 2009). 
To avoid bias of this kind, it would be advisable to analyse the results of each 
question and, if there is a gender difference, delete or reformulate the question 
(Wilson, Wilson and Low, 2017). Another factor to keep in mind is the threat of 
stereotypes; emphasising feminine stereotypes before a test can condition the 
results and cause both men and women to react in a way that is expected of their 
sex (Fine, 2011). To reduce this effect, some studies suggest carrying out a written 
self-affirmation exercise, since, as shown in McCullough (2016), female students 
who completed such an exercise had better results in the standard physics test 
than those who did not (Kost-Smith, 2010).

Although evaluation has traditionally been carried out by teachers, experiences 
in recent years show that peer evaluation contributes to the improvement of 
students’ critical faculties and ability to analyse. However, before proposing 
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a peer evaluation, it is necessary to assess how gender might affect the way in 
which students assess themselves and their classmates (Torres and Bengoechea, 
2016), and take into account the tendency of women to underestimate their 
performances and that of other women (Ellis et al., 2008).

3.4 Modes of organising teaching dynamics
In our society, women are more reluctant to speak in meetings. Those who do 
speak tend to be interrupted more, and their opinions are less frequently accepted 
by the group, so using participatory methods in the classroom could favour male 
students (Moure, 2014). One way to overcome this problem could be to adopt the 
strategies proposed by Mercedes Bengoechea in the Guía de Recomendaciones 
para la inclusión de la perspectiva de género en la docencia universitaria: práctica 
(I) (Guide of Recommendations for the Inclusion of the Gender Perspective in 
University Teaching: Practical I):

• “Create inclusive spaces of learning for both male and female students.

• Create organisational contexts in which girls can participate publicly, 
generating spaces for interaction where the self-esteem and wellbeing 
of women is fostered, without them having to give up their style of 
communication.

• Create spaces for female students to learn coping strategies for interaction, 
while learning about, and finding value in, the opportunities provided by 
their own style of communication.”

The experience carried out in the Human Resources course at the Higher Technical 
School of Industrial Engineering of Universitat Politècnica de Catalunya-Barcelona 
Tech shows “the suitability of the activity of NASA, not only in understanding the 
benefits of group work, but in helping students comprehend the stereotypes of 
female and male communication, and allowing them to reflect on their own ways 
of interacting” (Gallardo, 2016).

Recent research has revealed that in the laboratory, female and male students 
tend to share equipment equally, but male students spend more time using 
computers, while female students spend more time on other activities (Day et 
al., 2016). For this reason, the assignment of roles in laboratory groups should 
be supervised to ensure that all individuals carry out the same tasks and sexist 
stereotypes are not reinforced (Cantero, 2016).
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3.5 Teaching methods
The adaptation of study plans to the European Higher Education Area has 
introduced changes in teaching methodologies, incorporating teaching strategies 
to involve students in their learning. These active methodologies include case 
analysis, problem-based learning (PBL), flipped classroom, team-based learning, 
learning and service (LAS), and so on. When adopting any of these methodologies 
it is important to consider which of them might be more suitable for introducing 
the gender perspective; for example, the LAS method – in which students apply 
what they learn in class to real-world situations by performing services to the 
community – could be used to develop egalitarian experiences (Fernández, 2016). 
According to recent research, active methodologies promote improvements in 
learning, but do not reduce the gender gap in physics. In order to reduce it, they 
suggest improving female students’ sense of belonging and self-efficacy, reducing 
competition and emphasising collaboration (Karim, Maries and Singh, 2017). As 
McCullough (2016) points out, female students’ self-confidence and self-efficacy 
is often different to, or lower than, that of male students in physics classes.

An effective way of improving this feeling of belonging among female students 
could be to host exhibitions, conferences and competitions (such as My Favourite 
Female Physicist at the University of Córdoba) on women in the world of physics. 
These contributions should also be made visible on the webpages of the centres 
where these degrees are taught. On the website of the Equality Commission 
of the Faculty of Physics of the University of Barcelona, for example, you can 
access the Women in Nuclear Physics Calendar, as well as the video of Jocelyn 
Bell’s lecture on women in science. Also useful is the initiative of the United 
Kingdom’s Institute of Physics (IOP), which has created the JUNO project to make 
departments more welcoming to women. There is a similar project in the USA. 
Finally, recent studies recommend developing mentoring campaigns, such as 
those of the Carnegie Mellon University in the United States and the Trondheim 
University of Science and Technology in Norway, aimed at retaining girls in 
computer science (Sainz et al., 2017). This initiative is also being carried out at 
Spanish universities, in projects such as Mentoria M2m at the UPC or the TRIGGER 
project at UPM. Furthermore, the MatEsElla leadership programme – designed 
to promote science and business careers among bachelor’s and master’s degree 
mathematics students – has just been announced. However, it is important 
to keep in mind that mentoring could be counterproductive “if the scientist 
reproduces the culture of excellence by and for science” (Couso, 2017).
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In many degrees in the fields of science and technology, physics is a compulsory 
module. Often in such degrees there are students who did not take the subject 
at high school for a number of reasons: the perceived difficulty of the subject, 
a lower average in the university entrance examinations compared to other 
subjects, or simply because the subject did not appeal to the student. Within this 
group there may be many female students. This does not just happen in Spain; 
in the UK, for example, physics is the fourth preferred subject among boys and 
only the nineteenth among girls (Couso, 2015). When planning teaching, we 
must bear in mind that in order to attract students, especially female students, 
“it is important to integrate a social focus in physics classes, seeking to motivate 
students by using examples from everyday life” (De la Nuez, Delgado and Calvo, 
2017). It could also be useful to integrate methodologies like service learning in 
order to empower female students. For example, a project could be designed in 
which female students learn physics by preparing a workshop adapted to primary 
school students, thus helping to make women visible in the field of engineering 
(Calvo, 2016).
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04. TEACHING RESOURCES
We currently have at our disposal a series of resources to help us correct, and 
avoid using, biased or discriminatory language. These tools include the non-
sexist language guides developed by various universities (UA, UAB, UNED, USC, 
etc.) and computer applications that facilitate the linguistic revision of texts and 
offer alternatives for non-sexist uses of the language (Nombra en red, EXERIA, 
etc.). As well as using these tools to prepare our slides and documents, we should 
share them with, and encourage their use among, our students.

Most first-year physics manuals show an androcentric vision of the discipline. Men 
feature in the majority of the images and in the questions and problems, usually 
carrying out tasks that are considered masculine (Calvo, 2013). In the mechanics 
module, usually taught during the first semester, Newton’s laws are often shown 
within a ballistic/military or a sports context, which could be subtly transmitting 
to female students the idea that physics is a man’s discipline (McCullough, 2016). 
To transform this androcentric vision, women should be given prominence 
in the images and statements of problems. In the physics manual by Lea and 
Burke (2001), for example, we can find images of a woman lifting a weight and 
a female astronaut. As Götschel (2017) indicates, choosing atypical sports or 
genres for learning tasks is a way of challenging masculinity and opening a space 
for reflecting on normative examples. Contexts can also be changed: a female 
veterinarian shooting a tranquiliser dart at a monkey could be used instead of 
that of hunter with his rifle, for example. Toys like yo-yos could be used to explain 
the rotational movement of rigid bodies.

It would also be useful to show how physics can be applied in biology, medicine 
and the environment – disciplines that tend to appeal more to women – in 
areas such as fluids, surface phenomena, thermodynamics, acoustics, optics 
and radiations. In general, while female students display high levels of social 
activism, they often see physics as something abstract that has no applications 
in real life (Sax et al., 2016). To change this perception it is important to reveal the 
physics behind many newspaper headlines, issues such as renewable energy or 
climate change in which women are playing an important role. Similarly, it is 
important to show the applications of thermodynamics in design for the 90% 
of the world’s population that has limited access to essential commodities 
such as water. This can be done by analysing the construction of solar ovens, 
distillation-based water purification systems and boiling-based disinfection 
systems, and examining the effects of solar radiation on water. All these systems 
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can – thanks to their low cost – help populations in less-developed countries 
obtain healthy drinking water (Brocos, 2014).

In the area of cooking, teaching activities have been proposed for developing 
transversal skills, such as group work, and for acquiring knowledge about the 
physiochemical foundations of techniques used in cooking (Estévez, Zapico 
and DePalma, 2013). Such activities could also serve to place value on women’s 
knowledge, as has been proved in the field of secondary education (Cantero, 
2016; Sancho, Calero and Villena, 2017).

One way of providing more female role models for female students is to include 
a short biographical sketch of a renowned female scientist or engineer in the 
presentation of each new topic (Calvo, 2015). This method has already been 
employed in the teaching of mathematics (Verdejo, 2013). In the Physics module 
of the Bachelor’s Degree in Chemical Engineering there are three areas where the 
contribution of women to science could be mentioned:

• In the slides on the first topic of the module – Introduction to Physics – 
there is a section about the contribution of women to the discipline. The 
section includes a photograph of the women who have won the Nobel 
Prize in physics: Marie Curie, Maria Goeppert-Mayer and – more recently – 
Donna Strickland. It also cites women who were unfairly overlooked, such 
as Lise Meitner, Chien-Shiung Wu and Jocelyn Bell.

• As part of the topic of particle dynamics, in the Science in the Salons 
section, the scientific contribution of the Marquise de Châteletet and 
her important role in the dissemination of Newton’s work is commented 
on. The significance of Marie-Anne Pierrette Paulze, considered to be the 
mother of modern chemistry, is also made clear. The biographies of both of 
these women scientists appear in Sabias, by Adela Muñoz Paez, one of the 
books that appear in the bibliography of the subject.

• Finally, topic five refers to mathematician Sophie Kovalevsky, awarded 
the “Prix Bordin” by the Paris Academy of Sciences for best work on the 
rotation of a rigid body around a fixed point.

In addition to emphasising the scientific contributions of women, students were 
encouraged, during academic years 2016-17 and 2017-18, to write the biography 
of a female scientist or technologist in the format of a Wikipedia or Galipedia 
entry (Calvo and Sanmarco, 2017). The objective behind this was to improve 
students’ informational competences, capacity for written expression and critical 
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sensibilities while, in turn, empowering female students, following the example 
of Professor De Wolfe from the History Department at the University of New 
England (De Wolfe, 2016).
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05. TEACHING HOW TO CARRY OUT GENDER-SENSITIVE 
RESEARCH
The Spanish edition of the Gender in Research manual of the European 
Commission shows how research in areas of physics such as nanotechnology, 
energy and the environment are gender sensitive (Spanish Ministry of Innovation 
and Science, 2011). Other texts that can be of help in incorporating gender in 
research include the Guía práctica para la inclusión de la perspectiva de género en 
los contenidos de la investigación (Practical Guide for the Inclusion of the Gender 
Perspective in Research Content) (CIREM, 2012), and the booklet Aplicación del 
Enfoque de Género en Proyectos TFG y TFM (Application of the Gender Approach 
in Bachelor’s and Masters’ Theses) (Lobo, Bacigalupe and Fernández, 2015). 
In the latter we can see how some technical projects that might not seem to 
be gender sensitive, in fact are. It shows how, for example, in a bachelor’s 
thesis, “The theoretical analysis on the Fenton reaction and reagents took into 
account the environmental consequences of the pollutant it was attempting to 
eliminate. However, at no point was a study carried out into the social impacts 
of the industries that created this pollutant, the possible pathologies that the 
elimination of said pollutant could have, or the use of water as the primary 
material for washing the pollutant before it returned to the rivers and aquifers” 
(Lobo, Bacigalupe and Fernández, 2015: 30). As shown by Arnáiz Franco et al. 
(2018) “through an inclusion of gender-sensitive content, the bachelor’s thesis 
could become an effective tool for the prevention of occupational risks in the 
professional activity of engineering”. These examples show that gender training 
is as necessary to tutoring a bachelor’s or master’s thesis as it is to writing one. 
And just as courses are provided to help improve students’ ability to write, there 
should also be courses to teach students how to integrate the gender perspective 
into their work. In addition, as Laura Castro (2016) has pointed out, the inclusion 
of gender training could be the first step towards considering the gender 
perspective as a criterion for evaluation.

When proposing a bachelor’s or master’s thesis that incorporates the gender 
perspective in a crosscutting way during the various phases of the investigation 
we must bear in mind what Londa Schieberg said in a recent interview: “Not all 
proposals are likely to be analysed through the prism of sex and gender, such as 
theoretical physics or pure mathematics. This is for fields of study like robotics, 
environmental studies, health or medicine, areas where sex and gender analysis 
can have an impact” (Vicente Bernabeu, 2016). Nonetheless, all works should 
be written in non-sexist language and bibliographies should include the full 
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names of authors, not just their initials, to highlight the contribution of women to 
scientific knowledge. It would also be useful to emphasise the women who have 
contributed to these disciplines, underlining, for example, the important role of 
women in cosmology, particularly primordial magnetism of the universe (Ruiz 
Granados, 2017), or discussing the work of female pioneers, such as those on the 
page of the Specialised Group on Colloids and Interfaces of the Royal Spanish 
Society of Chemistry and the Royal Spanish Society of Physics.

The Bachelor’s Degree in Physics at the USC includes subjects related to biology, 
medicine, or energies such as biophysics, medical physics, and physics of 
energies, which make it possible to discuss the examples that appear in the Gender 
in Research manual of the European Commission, like the fact that “the handling 
of iron oxide nanoparticles can cause health risks, the relevance of which may 
depend on sex” or that “perspectives of energy experts (primarily men) are seen 
as non-discriminatory and ‘standard’, while female perspectives are marginalised 
and externalised”. To this end, the First Meeting on Women, Gender and Energy 
was held in Bilbao to protest the absence of women in the energy transformation 
plan in Spain.

If we analyse the prizes awarded for the introduction of the gender perspective 
in bachelor’s and master’s theses in a variety of universities (UAB, UVigo, US, 
UV, etc.) we can see that these calls have often lacked representation from the 
scientific-technological fields. Therefore, perhaps a specific competition should 
be proposed for centres that specialise in these disciplines. An example of this was 
the 1st Competition for Engineering and Rural Women at the Higher Polytechnic 
School of the USC, which rewarded works whose theme was the development of 
projects to improve women’s living and labour conditions in rural areas. Another 
similar initiative is the Julie Hamackova Award at the University of Chemistry 
and Technology in Prague, designed to encourage research staff to incorporate 
gender analysis as an innovative part of their research. It would also be useful to 
include examples of bachelor’s and master’s theses that incorporate the gender 
perspective – especially those carried out in the field of ICT (García Delgado, 
2016) or that have received an award (Jares, 2016) – in the UA’s Digital Library of 
Teaching Resources with a Gender Perspective).

Another way to inspire students to carry out gender-sensitive research would be 
to include the Yellow Window checklist or the table of proposals for questions 
created by Lobo, Bacigalupe and Fernández (2015) in the contents of some 
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undergraduate subjects. At the UAB, the course Gender Perspective in Research is 
offered to PhD students, but it would be a good idea to offer it before. It could be 
provided as one of the gender-related subjects at the Universitat de València or the 
UJI. It would also be useful to offer students a course on incorporating the gender 
perspective into their bachelor’s or master’s thesis. Such a course could include 
the experiences of NGOs and institutions around cooperation that “have made 
great progress in incorporating the gender focus in development cooperation 
projects, since gender studies are often carried out on the populations that the 
development projects are directed at” (Lobo and Fernández, 2016). Also of interest 
is the Diversity in the Cultures of Physics experience, a summer school aimed at 
facilitating physics students’ transition from masters to doctoral degrees, and 
opening up transnational prospects for their careers (Estrade, 2017).

One way to demonstrate the importance of collecting data disaggregated by sex 
and gender-sensitive data is by using research into the situation of women in 
physics. A global survey of 15,000 people involved in the discipline of physics 
reveals that women still do not have the same access to resources and career 
advancement opportunities as their male colleagues (Ivie and Tesfaye, 2012). 
As McCullough (2016) points out, this problem slows down women’s career 
progression and makes women more likely to drop out of their STEM profession. 
The results of this survey also reveal that women generally have more domestic 
responsibilities, like doing housework. Similarly, it is shown that having a child 
has a negative impact on a woman’s scientific career, while no such effect is 
observed on men’s careers. Furthermore, according to a recent study published 
by the Pew Research Center, women who work in STEM “more frequently perceive 
discrimination and sexual harassment, and think that being a woman represents 
more of a disadvantage than an advantage to the success of their careers” (Pérez, 
2018). Knowing these facts allows us to introduce corrective measures, such as 
providing courses on gender bias to teachers and research staff (Gvozdanović 
and Maes, 2018); and introducing positive action steps covering maternity, 
parity in professional positions, and so on, to contribute to equality in the field 
of physics.
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Guías para una  
docencia universitaria  
con perspectiva de género

In Spain women are the majority among university 
students, but they continue to be a minority in 
scientific and technical careers.

The Guide of Physics to mainstreaming gender in 
university teaching offers proposals, examples 
of good practices, teaching resources and 
consultation tools that will allow to make women 
scientists visible and eliminate the androcentric 
vision that predominates in science and more 
specifically in the field of Physics.

Check out the guides from 
other disciplines at vives.org
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