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ABSTRACT
The low representation of women in computer science and telecommunication
engineering studies continues to be a topic of interest within the scientific
community, and also a topic of concern to the policy community in Spain. The main
aim of this paper is to review the literature in the Spanish language regarding the
lack of interest and engagement of female secondary students in ICT-related subjects
and careers. The content of the Spanish secondary educational system, the influence
of stereotypical beliefs about men’s and women’s competences and attitudes towards
ICTs and the way young women perceive their technology abilities are discussed in
this paper. These aspects, together with a group of contextual factors specific to the
context of Spain and the influence of parents and career advisors are tackled in this
paper. The implications of the empirical findings and future research directions are
discussed.
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Factors which influence girls’ orientations
to ICT subjects in schools.
Evidence from Spain
INTRODUCTION
The lack of women in technology and ICT-related subjects and studies has been
the focus of interest of the scientific and educational communities during the last
decades (Eccles, 1989; 1994; 2007; Cohoon and Asprey, 2006; Margolis and
Fisher, 2002; Simpkins et al., 2006; Sáinz, 2007; Zarrett and Malanchuk, 2005).
In Spain, as in other western countries, a complex interaction of different
structural and psychosocial factors can be considered to be crucial explanatory
arguments for the lower interest and engagement of young women in pursuing
ICT-related subjects and studies. For this reason, the topic is not as simple as it
seems and must be analysed taking into account the specificities of the
educational system; the consideration of the ICT subjects within the academic
curriculum; together with stereotypical beliefs about gender, technological
expertise and attitudes towards technology.
In most western countries it is a common phenomenon to observe how young
women are more likely than young men to aspire to careers in health and
biology-related careers and also less likely than young men to pursue maths and
physical science-related careers (Eccles et al., 1998; Eccles, 2007; Hannover and
Kessels, 2002; Simpkins et al., 2006). In comparison to the over-representation
of women in humanities and health related studies, young women are
underrepresented in the university degrees of engineering and physical science.
Women have attained many goals in our modern society, but they are still at a
disadvantage in terms of playing an active role in the design and production of
technological appliances and services in the current ‘information society’. In this
regard, women are not only underrepresented, but also poorly represented in
technological fields as they occupy the less prestigious and lowest paid positions
within the field (Zarrett et al., 2006).
In Spain the underrepresentation of women in technology-related studies and
occupations, together with the poor representation of men in humanities and
social sciences, has been widely documented by different institutions and
research studies (Elejiabeitia and López-Sáez, 2003; López-Sáez, 1995; MESDP
[Ministry of Education], 2011a; Instituto de la Mujer [Women’s institute], 2010;
Sáinz, 2007). Women represent respectively 17% and 26.59% in the university
degrees of computer science and telecommunications engineering. However,
whilst the participation of women in telecommunications engineering remains
stable throughout the last 5 years, the rate of female engagement in computer
science is on the decrease (Instituto de la Mujer [Women’s Institute], 2010).
The lower enrolment of young Spanish women in technology-related studies
begins to become an issue in secondary education, when students aged 16 have
to choose subjects of further study to pursue to Bachillerato level. This is known
as the ‘tracking system’ and at this point girls begin to opt out of technical
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subjects, whereas boys begin to opt out of humanities and social sciences
subjects.
For instance, during the 2008-2009 academic year (MESDP, 2011a), when young
women outnumbered young men in secondary education, the rate of young women
pursuing science and technology subjects in high school (39.6%) was lower than
the percentage of young women enrolled in humanities and social sciences subjects
(56.2 %).
In vocational training studies (MESDP, 2011a) at the junior level (post-16
secondary education level), the rate of women’s participation in science and
technology related subjects was 13.2% in contrast to an enrolment of women in the
management and health branches of 75% and 88.2% respectively. In the higher
level of vocational training (where there are more female students than in junior
vocational training), only 16.3% of young women chose computing related studies
and 5.8% electricity and electronics compared with 72.2% and 77.4% in
management and health.
As the disparity in academic and occupational choices between young women
and young men starts in secondary education, the main purpose of this paper is
to provide an overview of some of the emerging literature and empirical research
carried out in the Spanish language during recent years, on the factors that deter
young women from pursuing ICT-related studies. Firstly, the role that ICTs play
in the curriculum and in the schools will be covered. Secondly, some theoretical
and empirical arguments will be merged in order to explain young women’s lack
of interest in pursuing technology and ICT-related studies. Thirdly, habits and
attitudes towards computers and ICTs will be analysed with reference to the
Spanish context. Finally, the role of parents and teachers will be considered
providing empirical evidence on how they approach the use of ICTs.
FACTORS THAT DETER YOUNG WOMEN FROM PURSUING ICT-RELATED
STUDIES: AN OVERVIEW
The Role of ICTs in the Secondary Curriculum
Secondary education is an important developmental and educational stage for
several reasons:
 Adolescence starts at the age of 12, a period in life where the formation of
gender identity is crucial for individuals and matches up with the first
years of secondary education. The process of gender identity formation
puts pressure upon young women and young men to act according to
particular gender roles and conform to them (López-Zafra and López-Sáez,
2001). Consequently, young women and young men make decisions
congruent with those gender roles in an attempt to be accepted by same
sex peers and to accomplish parental and other significant people’s goals.
 Secondary education comprises a complex variety of educational and
developmental transition periods, critical in terms of developmental
changes that young people experience. These transition periods shape
young women’s and young men’s academic and professional aspirations
and decisions (Eccles, 1994; Jacobs et al. 2002). Within the Spanish
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educational system, the different transition periods during secondary
education are as follows: the transition from primary to secondary school,
which takes place at the age of 12; the transition from compulsory
secondary education to higher secondary education or to junior vocational
training, which happens at the age of 16 or above; and finally, the
transition from higher secondary education to university studies or to
higher vocational training, which takes place when students are 18 years
old or above.
People decide their academic and professional goals during the course of
secondary education. For instance, at the age of 15 Spanish students start
to decide on which study option they would like to engage with in the
future. This decision will determine their future career plans and
aspirations.

Before continuing it is necessary to have a quick look at the Spanish educational
system and the role that ICT subjects play in the curriculum. Secondary
education is divided into 4 years of compulsory education, the ESO (ages 12 to
16) and a further of 2 years of non compulsory education (ages 17 to 18), which
are divided into either the Bachillerato (two years prior to university studies) or
vocational training (comprising of two years to complete junior vocational
training and three years to finish higher vocational training). In comparison to
the ESO (Compulsory Junior Secondary Education) and the Bachillerato (Higher
Secondary Education), the research community in Spain has not paid much
attention to the vocational training phase (Elejiabeitia and López-Sáez, 2003). In
general terms, vocational studies are less prestigious –in terms of academic
achievement and professional aspirations– than university studies, despite some
vocational graduates having more job opportunities than others holding
university degrees.
The Spanish academic curriculum of Compulsory Secondary Education (ESO)
offers the possibility of developing certain ICT-related skills as a cross-subject
academic activity (MESDP, 2011a). This means that computing skills are not part
of the core educational curriculum of secondary education, but skills which are
regarded as components of all academic study. In some secondary schools,
computing lessons are taught as a part of Technology, which means that
computing skills are subsidiary and depend on the importance that these skills
have for secondary teachers. These teachers in charge of the technology subject
hold degrees in different engineering or other scientific or technical subjects,
such as physical science.
In post-compulsory secondary education, the role of computing classes differs in
the curriculum of the Bachillerato and for vocational training. On the one hand,
computing is not a subject in itself within the curriculum of the Bachillerato. It is
a complementary activity to other subjects and plays an important role in the
technology-related subjects. On the other hand, vocational training offers a wide
variety of specialties to those students who do not want to pursue university
studies after the compulsory secondary education phase. Computing together
with another 21 different professional topics can be pursued as a professional390
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oriented activity in both junior and higher degrees of vocational training. Once
the studies of higher vocational training are completed, the students have the
opportunity to access university studies or move directly into the labour market.
Apparently, most schools in Spain have the necessary equipment to enable
students to be educated in the demands of the information society. According to
official data from the Ministry of Education, during the 2008-2009 academic year
(MESDP, 2011b) the majority of primary and secondary schools (99.7%) have
Internet connection. 87.1% of them (72.0% during the course of the previous
academic year) have a broadband connection with a speed greater than 512
Kbps. The ratio of students per computer used for teaching and learning
purposes is 5 to 3 in state schools. Connectivity rates are perfectly adequate for
educational purposes (MESDP, 2011b).
Unfortunately, official data about quality of equipment and of access to the
Internet is not available for schools located in isolated rural areas and those
having a low socioeconomic intake. Research has corroborated that rural
students -due to infrastructure problems- have lower access to computers than
students from urban settings (Sáinz, 2007; Sigalés et al., 2007). On the other
hand, students belonging to high and intermediate socioeconomic households
have higher access to computers than those with lower socioeconomic
backgrounds (Castells and Tubella, 2002; OECD, 2005; Sáinz, 2007).
The Underrepresentation of Women in Technology-Related Studies
If we consider that current Spanish society believes in promoting equality and
equity between men and women in all aspects of life, and that young people
should be brought up according to those values, the aforementioned imbalance
in educational and occupational opportunities is striking. However, a recent study
carried out with a representative sample of the Spanish population shows that
the gender stereotyping has remained unchanged over 8 years (from 1993 to
2001) and follows the same pattern as in other western countries: the
assignment of expressive-communal traits to women and of instrumental-agentic
traits to men (López-Sáez, et al., 2008).
The assignment of different roles to men and women is associated with different
expectations about male and female academic performance and occupational
choices. In this sense, young men have traditionally been perceived as more
gifted in mathematics and technology-related domains than young women, whilst
young women have been thought to have more verbal abilities than young men
(Eccles et al., 1998). As a result of this, young women have a lower self-concept
of their competence in mathematical and technological domains than young men
(Sáinz, 2007; Zarrett and Malanchuk, 2005), which also discourages them from
pursuing mathematics and technology–related studies (Creamer et al., 2006;
Dickhäuser and Stiensmeier-Pelster, 2003; Eccles, 1989 and 2007; Sáinz, 2007;
Zarrett et al., 2007). A low self-concept of ability in certain domains also
produces anxiety, which negatively affects performance and retention in the
profession (Friend, 1982).
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Additionally, stereotypical representations of occupations and professions as
being more suitable for either young women or young men influence young
peoples’ decisions to pursue particular studies and careers. In this sense, the
‘geeky’ image of computer scientists and IT professionals discourages students,
and particularly women, from pursuing studies in the field (Margolis and Fisher,
2002; Sáinz, 2007; Wyer et al., 2010; Sáinz and López-Sáez, 2010; Zarrett and
Malanchuk, 2005; Zarrett et al., 2006). Female students are more likely to value
people-oriented careers than male students. Male students place a higher value
on wealth and competitive positions and are interested in careers involving the
use of machinery, mathematics and/or computers (Eccles et al., 1999).
Children start learning about gender and gender roles from an early age in their
families and communities because they are continuously exposed to occupational
images, and their interests are frequently elicited through constant inquiries
about their future aspirations (Low et al., 2005). ‘What do you want to be when
you grow up?’ is a typical question addressed to young children. On the other
hand, school education reinforces those gender-related learning experiences,
which are in line with the division of the tasks and subjects more appropriate for
young women and young men. In this sense, there is empirical evidence in the
Spanish literature concerning the tendency of secondary school teachers and
students to consider the technology path more masculine than other paths. Both
groups of participants, teacher and students, assessed more positively those
young women enrolled in the Nature and Health Sciences Bachillerato than those
registered in the Technology Bachillerato. The participating students also
attributed more intelligence, capability and other desirable personal qualities to
young women enrolled in Medicine studies than to young women in Engineering
studies (López-Sáez and Sáinz, 2008; López-Sáez et al. 2011).
A final aspect that is considered crucial in the decision-making process of
choosing studies and careers is related to the way young people weigh the
potential benefits and difficulties –costs- that they will encounter in the future
(Eccles, 2007). In this sense, several studies report that young female students
are less likely to pursue technology-related studies because they perceive that
these occupations will not allow them to combine work and family roles (Eccles,
1994; Frome et al., 2008; Sáinz et al., 2009).
The Influence of Attitudes Towards, and Habitual Use of Computers
upon, the Subject Choices of Secondary School Students
There is a wide variety of ICT devices, but most of the literature on gender
differences in ICTs is focused on computers and the Internet. Conversely, the
use of cell phones and other ICT devices is not extensively analysed. In terms of
computer and Internet use, the studies carried out in Spain confirm that most
young people have computers at home from an early age and use computers and
the Internet more frequently at home than at school (Aranda et al., 2009;
Castells and Tubella, 2002; Rubio, 2009; Sáinz, 2007).
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When taking a gender approach, most studies conclude that young men use
computers and the Internet more intensely than their female counterparts
(Aranda et al., 2009; Castaño et al., 2008; Rubio, 2009; Sáinz, 2007; Sáinz et
al., 2009). In contrast to young men, young women seem to make a more
practical use of ICTs (Aranda et al., 2009; Sáinz, 2007; Sáinz et al., 2009). For
instance, whilst more young men use computers for playing games and
programming, young women seem to be more proactive than their male
counterparts with blogs, social networks and school-related activities (Aranda et
al., 2009). These different patterns of use are also confirmed when looking at the
intensity and type of videogame use (Aranda et al., 2009). Young men played
very different videogames to young women, especially action and sports-oriented
videogames. Conversely young women preferred video games that simulate real
life situations (Sáinz, 2007).
Contrary to young women (who refer to other members of the family, their
parents or siblings), young men report themselves to be the most frequent users
of computers at home. In addition, most young people (53.6%) aged 12 to 18
learnt their Internet skills on a self-taught basis.
All of the aforementioned factors are indicators of the extent to which young
people can be acknowledged as being ‘digital natives’ (Bennett et al., 2008) and
also of the active role young people play in the current information society.
These different uses of ICTs contribute to the formation of attitudes towards ICTs
and their final study choices. Furthermore, people prefer jobs and work
environments congruent with their attitudes and preferences (Eccles, 1987 and
1994; and Dickhäuser and Stiensmeier-Pelster, 2002).
In addition, women’s negative attitudes (by which I mean both their perceptions
and their patterns of use) towards computers predict their lower interest in
pursuing technology and ICT-related studies (Creamer et al., 2006; Volman and
van Eck, 2001; Zarrett and Malanchuk, 2005). Some authors even suggest that a
higher computer and ICT use is associated with young people’s higher likelihood
to pursue ICT-related studies. For this reason, young people who use computers
or ICTs frequently, and who hold positive attitudes towards computers and ICTs,
are more likely to pursue technology and ICT-related occupations (Meszaros et
al., 2007; Zarrett and Malanchuk, 2005).
In this sense, research in Spain confirms that during secondary education young
women hold more negative attitudes towards computers than their male
counterparts (Ruiz-Ben, 2001; Sáinz and López-Sáez, 2010; Sáinz et al., 2009).
However, and despite the fact that young women have more negative attitudes
towards computers, they are less negative than their male peers about computer
scientists’ lack of social skills and self-centred character (Sáinz and López-Sáez,
2010; Sáinz et al., 2009). In addition, and in line with other studies in the US
context, for both young women and young men holding positive attitudes
towards computers and computer scientists was associated with higher interest
in pursuing technology-related studies (Sáinz and López-Sáez, 2010).

393

International Journal of Gender, Science and Technology, Vol. 3, No.2
Furthermore, those students with positive attitudes towards computers have a
better achievement in computer-related classes than those with negative
attitudes towards computers (Fetler, 1985). Empirical research even suggests
that the use of computers during leisure time is also associated with higher
enrolment in computer-related activities and studies (Durndell et al., 1990;
Shashaani and Khaliki, 2001). In that regard, there seems to be a connection
between computer game playing in childhood and comfort with computers and
later choice of computing careers (Natale, 2002).
Simultaneously, self-competence perceptions shape occupational aspirations and
study choices (Bandura, 1997; Bandura et al., 2001; Eccles, 1987, 1997).
Literature about this subject confirms that young women report a lower selfconcept of technological competence than their male counterparts, even though
they outperform young men in those competences (Cooper and Weaver, 2003;
Sáinz, 2007; Zarrett and Malanchuk, 2005). In this regard, research in Spain has
observed that female secondary students report lower computer skills than their
male counterparts. Participants with lower self-concept of computer skills are less
likely to pursue ICT and technology-related studies than those with higher selfconcept of computer skills (Sáinz, 2007; Sáinz et al., 2009).
In general there is evidence to show that young women also seem to value less
positively than young men computing and technology-related studies as an
option to be pursued in the future (Sáinz, 2007; Zarrett and Malanchuk, 2005).
Consequently, young women decide to opt out of studies associated with
technology. However, the research covering Spain specifically is not so clear cut:
female students do not always see computing classes as less useful for their
future study topics. The Spanish data certainly seems to be congruent with the
fact that computing skills are treated as generic in the Spanish education system.
Moderating role of contextual variables of gender differences in computer
attitudes
In this sense, some research has also incorporated a group of overriding
variables within the context of Spain in order to further analyse how these
variables moderate gender differences in young people’s computer attitudes.
These contextual variables are the following: socioeconomic position of the
student’s household; the mother’s occupation; the place where the student lived
(rural versus urban settings) and the study areas student has chosen in postcompulsory education.
When considering the influence of socioeconomic factors and the mother’s
occupation, it is observed that this factor is a moderator of gender differences in
computer use. Consequently, young men and young women from higher
socioeconomic households use computers more frequently than young men and
young women from intermediate and low socioeconomic households (Sáinz and
López-Sáez, 2010). The level of gender differences in computer use is stronger
among young people from upper socioeconomic households. On the other hand,
the mother’s occupation also moderates the relationship between computer
attitudes and gender. Thereby, young men whose mothers work outside the
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home hold a more positive vision of computers, together with more positive
beliefs about computers and computer science professionals than young men
with unemployed mothers. In contrast, young women whose mothers do not
work outside the home hold more positive beliefs about computers and computer
science professionals than young women whose mothers are employed outside
the home (Sáinz and López-Sáez, 2010). As there is no clear explanation on how
to interpret these findings, more research should be carried out in order to
address this topic.
Where young people live (rural versus urban settings) has been also taken as a
moderating variable. Students living in rural areas seem to use computers less
frequently than students living in urban areas (Sáinz et al., 2009; Sigalés et al.,
2007). Simultaneously, those students living in rural settings use computers
more frequently at school than at home, whilst young people living urban
locations use computers more frequently at home than at school. Students living
in rural areas seem to be more positive towards the usefulness of computers for
their future professional development than students living in urban areas (Sáinz,
2007). On the other hand, young women living in rural areas hold more positive
attitudes towards computer science professionals’ social skills than young women
living in metropolitan areas. Nevertheless, young men living in urban areas hold
more positive attitudes towards computer science professional’s social skills than
young men living in rural areas (Sáinz and López-Sáez, 2010). These differences
in the rural and urban settings may be associated with different leisure habits
that young people develop in both settings and with the differences in the
assignment of male and female attributes. As social skills are more salient in
rural than in urban areas, young women living in rural settings value computer
science professionals’ social skills more positively than do the rest of their male
and female peers.
Concerning the influence of the type of studies chosen in post-secondary (postcompulsory) school (Bachillerato), young people enrolled in the technology track
hold more positive attitudes towards computers and computer scientists than
students enrolled in other subject areas (Sáinz et al., 2009). These students
were also less likely than students enrolled in the other tracks in post-secondary
schooling to consider computer scientists as geeks or as isolated people who use
computers for the main purpose of earning money (Sáinz and López-Sáez,
2010).
Longitudinal research on gender differences in computer attitudes has also been
conducted with students who are in transition from the last course of compulsory
education to the first course of post-compulsory education. In this study,
students report more positive attitudes towards computers and computer science
professionals when they are enrolled in junior secondary education than when
they are in higher secondary education (Sáinz et al., 2009).
An investigation of young men’s and young women’s differences in self-concept
of computer ability across time observed that whilst young women’ self-concept
of their computer ability decreased over time, young men’ self-concept of
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computer ability increased a year later, when they were enrolled in the first
course of higher secondary education (Sáinz and Eccles, 2011). Over time it was
also observed that living in urban areas, belonging to intermediate income
households and holding a high self-concept of computer ability, were all factors
that increased the chances of pursuing ICT-related studies. Thereby, students
living in urban areas with an intermediate income household and with a high selfconcept of computer ability are more likely to pursue ICT-related studies (Sáinz
et al., 2009).
Are Parents and Teachers Positive Towards ICTs?
Parental encouragement is strongly and positively associated with young people’s
attitudes towards computing (Shashaani, 1994). Young men are more likely than
young women to receive more encouragement from their parents to improve
their knowledge about ICT (Vekiri and Chronaki, 2008). With regard to the type
of ICT use that young men and young women report receiving support for, more
young women report that they have received encouragement to use computers
for learning purposes (such as for doing their homework) and for communicating
with other people. Young men report having been encouraged to use computers
for their own sake and because they can play and have fun with computers.
Sometimes, however, more young men are discouraged from using computers
because of their overuse of them for play (Sáinz, 2007).
Not only is parental support influential for the ways in which young people use
ICTs generally, but it has also been found to be crucial in the decision-making
process of choosing studies and occupations and in shaping attitudes, habits and
uses. Young men are more likely than young women to receive more
encouragement from significant others (parents, teachers, school advisors or
peers) to pursue technology-related studies (Cussó, 2007; Creamer et al., 2001;
Eccles et al., 1999; Sáinz et al., 2009; Zarrett et al., 2006). Young women, on
the other hand, are more likely to report encouragement for pursuing studies
related to humanities or health and social sciences. Advice to pursue ICT and
computing-related studies has been found to play a major role in the prediction
of those studies (Sáinz, 2007; Sáinz et al., 2009; Zarrett and Malanchuk, 2005;
Zarrett et al., 2006). In addition, being encouraged by significant people to use
computers helps students to develop interest in IT and consider IT as a future
career option (Meszaros et al., 2007).
Similarly, parents and teachers hold misconceptions about different occupations
and the most appropriate studies for young men and young women. They share
these misconceptions with their children and students, expressing them via
opinions, judgements or behaviours. Some parents seem to reinforce the belief
about computer scientists’ lack of social skills and geek attitude, even reporting
that they wouldn’t like to choose computer science as a study option if they had
to decide on what type of future studies to pursue (Sáinz et al., 2011).
Consequently, young people hold incorrect and inaccurate beliefs about ICTs and
ICT-related occupations (Sáinz et al., 2009). On the other hand, parents and
teachers are role models for young people. Women are more likely than men to
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start using a new technology because people they like and respect are doing so
(Venkatesh and Morris, 2000).
In terms of controlling their children’s computer use, young people aged between
16 and 18 have a higher independent use of the Internet than young people
aged between 12 and 15 because they can negotiate the type of use they make
of the Internet with their parents. In general terms and with respect to the rules
at home regarding Internet use, young men report more rules related to the
frequency of Internet use, whilst young women (especially those with aged
between 12 and 15) report limits on the websites they visit and the type of
people they get in touch with on the Internet (Aranda et al., 2009).
A qualitative research study on Spanish parental attitudes towards their own and
their children’s use of ICT observed that parents who do not consider themselves
as skilful as their children at using the new technologies are reluctant to use ICT.
Some parents exaggerate the actual competences that their children have while
using ICT. Most of them consider it necessary to impose controls to prevent their
children from overusing ICT or from accessing adult websites: for instance, by
setting limits on their talk time or by putting access filters on certain websites,
etc. (Sáinz et al, 2009).
On the other hand, some researchers speculate that some secondary teachers
have lower computer skills than their students. This aspect has not been
sufficiently documented in the Spanish context. However, the aforementioned
qualitative study shows that there are teachers who seem to be reluctant to use
computers and other ICTs in their teaching. In contrast, there are teachers who
have positive attitudes towards incorporating ICT tools into their lessons. They
also consider it necessary to motivate their students using new innovative
activities and materials. Teachers of technology-related subjects seem to value
more positively the advantages of ICT to support their teaching strategies than
those teaching history or other non-technological or scientific subjects (Sáinz et
al., 2009). On the other hand, some teachers recognise that their students are
born in an information society and for this reason they are competent users of
the different technologies. Additionally, some teachers are sceptical about how
knowledgeable some young people are of computing.
A recent study involving interviews with 2,162 secondary teachers in 350
educational centres representative of all primary and secondary schools in
Catalonia (Spain), shows that secondary teachers’ computing skills are
predominantly self-taught and internet use in the classroom is not a common
practice (Sigalés and Mominó, 2004). 71.2% of teachers report that they never
connect to the Internet in the classroom. 10.8% reported that they connect for
one hour per month, 12.3% between 2 and 5 hours and only 3.2% more than 5
hours per month. Among younger and older teachers there is no difference in
Internet use in the classroom, despite the fact that younger teachers are often
more experienced at using the Internet than older teachers. Consequently, it can
be concluded that younger teachers reproduce the practices of older teachers.
Teachers in vocational training courses use the Internet more frequently than
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other teachers, which could be attributed to the high technological content of
these types of courses (Sigalés and Mominó, 2004). Laudo and Mominó’s (2005)
study also finds a strong association between teachers’ use of ICTs in the
classroom and the general predisposition to respond flexibly to their pupils’
diverse learning needs; these are both much less in evidence among secondary
school teachers than among primary school teachers, and among men than
among women teachers. This seems to be quite specific to Spain: it suggests
that pupils have more exposure to ICTs in primary education and vocational
training than they do in secondary education.
DISCUSSION
As most of the existing literature about the topic comes from North American and
other non-Spanish speaking western countries, a combination of Spanish and
non-Spanish literature and research has been merged in order to analyse the
most relevant arguments related to the lack of interest of young women to
pursue ICT-related studies. For this reason, the present paper is an attempt to
bridge the gap in the lack of studies about this subject carried out in Spain.
Consequently, a group of contextual variables has been gathered in order to
argue their moderating influence on gender differences and similarities in
attitudes towards ICTs. These contextual variables characterize the Spanish
background and provide us with a new research avenue into the study of gender
differences and similarities in attitudes towards ICTs and the pursuit of studies
through this specific period of the life course (the secondary and postcompulsory secondary years).
The literature and empirical review carried out in this paper shows that young
men and young women make different uses of ICTs. Some of the studies
conducted in the Spanish context are not representative of the Spanish
population, but they can shed light onto some of the deterrents to women’s
interest in pursuing ICT-related studies. In general terms, the literature in the
field seems to indicate that young women have a different approach to ICTs than
young men, but not because young women do not use them or have no interest
in them. The tracking system described in the introduction together with parental
and career advisors’ influence seem to be the most important moderating factors
of gender differences in attitudes towards technology within the Spanish
literature.
The gender gap in the use of ICTs in the Spanish context is associated with the
type of use adolescents make of ICTs and not with their access to ICTs.
Nevertheless, and in line with other authors, being exposed to computers and
ICTs and holding positive attitudes towards ICTs are not enough to develop
interest in entering a computer or an ICT-related career (Deyoung and Spence,
2004; Meersmith et al., 2008). In addition, young women’s low interest in
pursuing technology and ICT-related studies seems to be associated with their
lower perception of ability and to more negative attitudes towards technology.
As observed in the review, there are some explanatory variables within the
Spanish educational and non-educational settings that seem to moderate the
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existence of gender differences in computer attitudes and the pursuit of studies.
These contextual variables may contribute to shape the differential pattern of
career interests and aspirations observed in young men and women.
However, the influence of young people’s parents’ and teachers’ beliefs and
misconceptions about ICTs should be taken into consideration when analyzing
young men’s and young women’s differential approach to ICTs (Vekiri, 2010). If
parents and other influential people do not encourage young women to pursue
computer-related studies, they will hardly have a positive self-perception of their
abilities in the field and will show no interest in pursuing computer-related
studies. Simultaneously, if young women are expected to pursue a peopleoriented study programme or career, some of them will fulfil such an expectation
and will be reluctant to choose careers incongruent with the prescriptive social
roles (such as ICT-related studies).
Similar to other educational systems, in the Spanish system the use of ICTs for
teaching purposes starts in primary education and continues into secondary
education. This means that primary school students have relatively high
exposure to computing. However, the rigid structure of the secondary system
with its tracking system blocks students’ opportunities to move to different
subject areas from those taken in Bachillerato. This conditions students’ study
choices, particularly those of students enrolled in non-technological and scientific
tracks, mostly women. If girls normally opt for humanities and social science
studies at Bachillerato and university level, they find it very difficult to choose
technology related studies at a later stage of their education. As in other
countries, the low status of ICT-related subjects in the secondary curriculum,
together with the uninspired use of ICTs by teachers in the classroom, may
condition teachers’ and pupils’ appraisals of the relevance of ICTs for the formal
educational system.
So there is a problem in Spanish ICT education. On the one hand, more
innovative teaching strategies are needed to meet the learning needs of a new
generation of young people growing up in an information technology based
society. However, the need for such strategies conflicts with the rigidity of the
existing secondary educational system and of some of the teachers who do not
see the need to deploy ICTs creatively in their teaching activity.
Apart from the fact that the empirical evidence obtained in the Spanish context
corroborates research conducted in other contexts, there are many lingering
questions to be raised as a result of the analysis in this paper. Is it really
necessary to increase the access of women into ICT-related studies? Does the
ICT field provide women with better opportunities for professional and personal
development than other female-dominated fields, such as nursing or humanitiesrelated professions? In comparison to other sectors and fields, do women in this
sector have more opportunities for making life and work compatible? Why are
technical degrees less attractive than other university studies for young
students?
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In conclusion, the current paper provides an original contribution to the life
course approach, focusing on the deterring factors to young women’s pursuit of
ICT-related studies and careers within the Spanish context. The early academic
decisions that Spanish secondary students make prevent them from engaging
ICT studies at a later stage of their education. Although young people can
currently be considered as digitally competent, few of them (especially young
women) decide to pursue ICT-related studies, a field that offers many different
opportunities for men and women.
FUTURE DIRECTIONS
Although the main focus of this paper is on why young women are not interested
in ICTs and technological studies, we should keep in mind that young men are
increasingly losing their interest in enrolling in technological studies (see Müller,
2011). This also raises several questions, such as: Is there a balance between
the efforts to pursue technological studies and the benefits that students can get
from them? Does the labour market compensate for the efforts invested in
pursuing technological studies?
In general terms, more research is needed to analyse the direct link between the
use of ICTs and the pursuit of ICT-related studies. This avenue of research is still
open as there are many gaps about the association between involvement in
different leisure activities (not only related to ICTs) and study choices congruent
with them. Consequently, further research with young people with specific
interests in pursuing ICT-related studies should be carried out in order to know
more about the relationship between attitudes towards ICTs and ICT-related
career choice. For this reason, the inclusion of some context-specific variables in
the study of this topic may also shed light into the study of gender differences in
occupational aspirations and career choice.
In addition, more longitudinal research should be carried out in the field in order
to analyse the origin of gender differences in self-perception of ICT-related
abilities together with differences in attitudes towards technology. This type of
research should pay special attention to specific transitions of the educational
system, such as the transition from primary to secondary education and later
from the transition from high school to university studies. Within the Spanish
educational context, the transition from compulsory education to higher
secondary education is an interesting educational stage to gain knowledge about
how the pursuit of traditional and non-traditional male and female studies and
occupations in Spain take place (Sáinz et al., 2009).
Further empirical research with vocational training students who have chosen
computing in either junior or senior level should be carried out in order to gather
evidence about the gender gap in the field and the reasons why those students
have decided to opt out of university studies in computer science. What are the
differences and similarities between the programs offered in vocational training
and the ones offered at university? Do the aforementioned training programs fit
the needs of the current labour market in Spain? Furthermore, more crosscultural research should be developed in order to systematically study this
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phenomenon in countries with educational systems that are similar to, and
different, from Spain.
As some of the studies on teacher use of ICTs lack a gender perspective, more
research should also be conducted in order to analyse the current competences
that female and male secondary teachers have in ICTs and how their use could
improve their teaching practice. The effect of the lack of female role models
mastering tasks related to technology and ICT lessons on students’ aspirations
and conceptions of technological studies should also be the scope of future
studies carried out with students enrolled in different educational levels.
Furthermore, longitudinal research is also required in order to analyse parental
and career advisors’ influences on the decision-making process of choosing a
career through the different stages of the life course. These extra research
insights would contribute to a better understanding of how girls and women
engage with ICTs throughout the life course.
REFERENCES
Aranda, D., Sánchez-Navarro, J. and Tabernero, C. (2009). Informe sobre el uso de
herramientas digitales por parte de adolescentes en España [Report on adolescents’
use of digital tools in Spain]. Online
http://in3.uoc.edu/opencms_portalin3/opencms/PDF/jovenes_ocio_digital_250310.
pdf. (Accessed 15 February 2011)
Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman and
company.
Bandura, A., Barbaranelli, C., Caprana, C.V and Pastorelli, C. (2001). Self-efficacy
beliefs as shapers of children’s aspirations and career trajectories. Child
development, 72, 1, pp.187-206.
Bennet, L, Maton, K and Kervin, L. (2008). The ‘digital natives’ debate: A critical
review of the evidence. British Journal of Educational Technology, 39, 5, pp. 775–
786.
Castaño, C., Martín, J. and Vázquez, S. (2008). La brecha digital de género: acceso,
uso y habilidades. [The gender digital divide: access, use and skills] In C., Castaño.
La segunda Brecha digital. [The second digital divide](pp. 55-132). Madrid,
Cátedra.
Castells, M. and Tubella, I. (2002). La transición de la sociedad en red. [The
transition to the network society]. Informe de investigación Proyecto Internet
Cataluña. [Research Report Internet Catalonia] [online];
http://www.uoc.edu/in3/pic/esp/sociedad_red/informe.html (Accessed 15 January
2011)
Cohoon, J. M. and Aspray, W. (2006). Women and Information Technology:
Research on Underrepresentation. Cambridge, MIT Press.
401

International Journal of Gender, Science and Technology, Vol. 3, No.2
Cooper, J., and Weaver, K.D. (2003). Gender and computers: Understanding the
digital divide. Mahwah, NJ: Erlbaum Associates. .
Creamer, E. G., Lee, S., and Meszaros, P. S. (2006). Factors associated with
women’s interest in computing fields. Research paper presented at the Association
for the Study of Engineering Education (ASEE) on 20th June. Chicago, Illinois.
Cussó, R. (2007). Tecnologia: gènere i professió. [Technology: gender and
profession]. Research carried out during a researh leave and financed by the
Departament d'Educació de la Generalitat de Cataluña.
Deyoung, C.G. and Spence, I. (2004). Profiling information technology users: en
route to dynamic personalization. Computers in Human Behavior, 20, 55–65.
Durdndell, A., Siann, G. and Glissov, P. (1990). Gender differences and computer in
course choice at entry into higher education. British Educational Research Journal,
16, 2, pp.149-162.
Dickhäuser, O. and Stiensmeier-Pelster, J. (2002). Gender Differences in Computer
Work: Evidence for the Model of Achievement-Related Choices. Contemporary
Educational Psychology, 27, pp. 486–496.
Eccles, J.S. (1989). Bringing young women to math and science. In M. Crawford, &
M. Gentry, (Eds). Gender and thought (pp. 36-58). New York, Springer-Verlag.
Eccles, J. S. (1994). Understanding women’s educational and occupational choices.
Applying the Eccles et al. model of achievement-related choices. Psychology of
Women Quarterly, 18, pp. 585-609.
Eccles, J.S. (2007). Where are all the women? Gender differences in participation in
physical science and engineering. In J.S., Ceci, & W.M., Williams. Why aren’t more
women in science? Top researchers debate evidence (pp.199-210). Washington,
American Psychological Association.
Eccles, J. S., Barber, B, and Jozefowicz, D. (1999). Linking gender to educational,
occupational and recreational choices: applying the Eccles et al. model of
achievement-related choices. In W.B. Swann, J.H. Langlois & L. A. Gilbert (Eds.)
Sexism and stereotypes in modern society. (pp.153-191).Washington, American
Psychological Association.
Eccles, J.S., Wigfield, A. and Schiefele, U. (1998). Motivation to succeed. In N.
Eisenberg (Ed.), W. Damon (Series Ed.). Handbook of child psychology: Vol.3.
Social, emotional and personality development (5th ed., pp. 1051-1071). New York,
Wiley.
Elejiabeita, C. and López-Sáez, M. (2003). Trayectorias personales y profesionales
de mujeres con estudios tradicionalmente masculinos.[Personal and professional

402

International Journal of Gender, Science and Technology, Vol. 3, No.2
trajectories of women with traditionally masculine studies]. Estudio II. Madrid,
CIDE/Instituto de la mujer.
Fetler, M. (1985). Sex differences on the California statewide assessment of
computer literacy. Sex Roles, 13, 3,4, pp. 181-191.
Friend, K. E. (1982). Stress and performance: Effects of subjective workload and
time urgency. Personnel Psychology, 35, 3, pp. 623-633.
Frome, P.M., Alfeld,C.J., Eccles, J.S. and Barber, B. (2008). Is the desire for a
family-flexible job keeping young women out of male-dominated occupations? In
H.M.G., Watt and J.S. Eccles. Gender and occupational outcomes. Longitudinal
assessments of individual, social and cultural influences (pp.195-214). Washington:
American Psychological Association.
Hannover, B., and Kessels, U. (2002). Challenge the science-stereotype! Der
Einfluss von Technikfreizeitkursen auf das Naturwissenschaften-Stereotyp von
Schülerinnen und Schülern [The influence of technology-oriented extra-academic
courses on male and female students’ stereotypes about Natural Sciences].
Zeitschrift für Pädagogik, 45, pp. 341-358.
Instituto de la Mujer (2010). Datos sobre presencia de mujeres. [Data on women’s
participation] http://www.inmujer.migualdad.es/MUJER/mujeres/cifras/tablas/
[Accessed 15 November 2010]
Jacobs, J.E., Lanza, S., Osgood, W.D., Eccles, J.S. and Wigfield, A. L. (2002).
Changes in children's self-competence and values: Gender and domain differences
across grades one through twelve. Child Development, 73,2, pp. 509-527.
Laudo, X. and Mominó, J.M. (2005). Internet y flexibilidad en las escuelas de
Cataluña: ¿camino de la sociedad red?. [Internet and flexibility within Catalonian
schools: a path to a network-based society?] REICE - Revista Electrónica
Iberoamericana sobre Calidad, Eficacia y Cambio en Educación, Vol. 3,no.1,
[Online],
http://www.ice.deusto.es/RINACE/reice/Vol3n1_e/Res_LaudoyMomino.htm.
López-Sáez, M. (1995). La elección de una carrera típicamente femenina o
masculina. Desde una perspectiva psicosocial: la influencia del género. [The
election of a typically feminine or masculine career. Under a psychosocial
perspective: the influence of gender] Madrid: Ministerio de Educación y Ciencia.
López-Sáez, M., Morales, F.J. and Lisbona, A.M. (2008). Evolution of gender
stereotypes in Spain: traits and roles. The Spanish Journal of Psychology, 11, pp.
609-617.
López-Sáez, M. and Sáinz, M. (2008). Estereotipos de los profesores y de los
alumnos en torno a las modalidades de Bachillerato, desde una perspectiva de
género. [Stereotypes of teachers and students about the modalities of Bachillerato,

403

International Journal of Gender, Science and Technology, Vol. 3, No.2
from a gender perspective]. Actas del primer congreso Iberoamericano de
Investigación cualitativa, Ercilla and López-Sintas, pp. 414-445.
López-Sáez, M., Puertas, S. and Sáinz, M. (2011). Why don’t girls choose
Technological Studies? Adolescents’ Stereotypes and Attitudes towards Studies
related to Medicine or Engineering. Spanish Journal of Psychology, 14, 1, pp. 71-84.
López-Zafra, E. and López-Sáez, M. (2001). Por qué las mujeres se consideran más
o menos femeninas y los hombres más o menos masculinos. Explicaciones sobre su
autoconcepto de identidad de género [Why women consider themselves more or
less feminine and men more or less masculine. Explanations on their self-concept of
gender identity]. Revista de Psicología Social, 16, 2, pp. 193-207.
Low, K.S., Mijung, Y., Roberts, B.W. and Rounds, J. (2005). The stability of
vocational interests from early adolescence to middle adulthood: A quantitative
review of longitudinal studies. Psychological Bulletin, 131, 5, pp. 713-737.
Margolis, J. and Fisher, A. (2002). Unlocking the clubhouse: Women in computing.
Cambridge, MA: MIT Press.
Meersmith, E.E, Garrett, J., Davis-Kean, P.E., Malanchuk, O. and Eccles, J.S.
(2008). Career Development From Adolescence Through Emerging Adulthood
Insights From Information Technology Occupations. Journal of Adolescent Research,
23, 2, pp. 206-227.
MESDP (2011a). Data and numbers. [online];
http://www.educacion.es/mecd/jsp/plantilla.jsp?id=313&area=estadisticas
(Accessed 21 January 2011).
MESDP (2011b). Provision of ICTs at school. [online];
http://www.educacion.es/mecd/estadisticas/educativas/eenu/sice/2008/Nota%20re
sumen08-09.pdf (Accessed: 21 January 2011).
Meszaros, P.S., Soyoung, L. and Laughling, A. (2007). Information processing and
IT career interest/choice among high school students. In C.J., Burger, Creamer and
P.S. Meszaros. Reconfiguring the firewall. Recruiting women to Information
Technology across cultures and continents (pp.77-98). Wellesley, Massachusets:
A.K. Peters, Ltd.
Müller, J. (2011). Gendering the Millennials: Analysing staff responses to new
student profiles in Spanish ICT higher education. International Journal of Gender,
Science and Technology, 3,2, pp.424 - 444
Natale, M.J. (2002). The effect of a male-oriented computer gaming culture on
careers in the computer industry. Computers and Society, 32, 2, pp. 24-31.

404

International Journal of Gender, Science and Technology, Vol. 3, No.2
OECD (2005) Are students ready for technology? What PISA studies tell us. (pp.1138). [Online] http://www.pisa.oecd.org/dataoecd/28/4/35995145.pdf [Data
accessed: 15 Octuber, 2009].
Rubio, A. (Dir, 2009). Adolescentes y jóvenes en la red: factores de oportunidad.
[Adolescents and youth in the net: opportunity factors]. Madrid: Estudios Injuve.
Ruiz-Ben, E. (2001). Attitudes towards computing among secondary students in
Spain: gender based differences. In U. Pasero and A. Gottburgsen. Wie natürlich ist
Geschlecht? Gender und die Konstruktion von Natur und Technik. (pp. 157-210).
Rosch-Buch, ScheBlitz, Westdeutscher Verlag.
Sáinz, M. (2007). Aspectos psicosociales de las diferencias de género en actitudes
hacia las nuevas tecnologías en adolescentes. [Psychosocial aspects of gender
differences in gender attitudes towards new technologies among adolescents].
http://www.injuve.mtin.es/injuve/contenidos.item.action?id=1423691052&menuId
=52682864 . (Accessed 15 January 2011)
Sainz, M., Fatsini, E., García, S., González, A., Meneses, J., Prat, P. and Solé, S.
(2009). ¿Por qué las mujeres no eligen estudios TIC? La cañería que gotea en el
contexto de Cataluña. [Why women do not pursue ICT-related studies The leaky
pipeline in the context of Catalunya?]. Unpublished research report.
Sáinz, M. and López-Sáez, M. (2010). Gender differences in computer attitudes and
the choice of technology-related occupations in a sample of secondary students in
Spain. Computers and Education, 54, pp. 578-587.
Sáinz, M. and Eccles, J.S. (2011). Self-concept of computer and math ability:
gender implications across time and within ICT studies. Under revision.
Sáinz, M., Palmen, R. and García, S. (2011). Parental and teachers’ perceptions of
ICT professionals, gender differences and their own role in the choice of studies.
Manuscript accepted for publication.
Shashaani, L. (1994). Socioeconomic status, parents’ sex-role stereotypes, and the
gender gap in computing. Journal of Research on Computing in Education, 26, pp.
433-451.
Shashaani, L. and Khalili, A. (2001). Gender and computers: similarities and
differences in Iranian college students’ attitudes toward computers. Computers and
education, 37, pp. 363-375.
Sigalés, C. and Mominó, J. M . (2004). La escuela en la sociedad red: Internet en el
ámbito educativo no universitario. [The school within the network society: Internet
in the non-university educational context] Barcelona: Universitat Oberta de
Catalunya. [online]; http://www.uoc.edu/in3/pic/esp/pic3.html (Accessed 15
February 2011)

405

International Journal of Gender, Science and Technology, Vol. 3, No.2
Sigalés, C., Mominó, J.M., and Meneses, J. (2007). L’escola a la societat xarxa:
internet a l’educació primària i secundària. [The school in the information society:
internet in primary and secondary education] Universitat Oberta de Catalunya.
Research report: http://www.uoc.edu/in3/pic/cat/escola_xarxa/informe.html.
(Accessed 1 February 2011)
Simpkins, S.D., Davis-Kean, P.E. and Eccles, J.S. (2006). Math and science
motivation: a longitudinal examination of the links between choices and beliefs.
Developmental Psychology, 42, 1, pp. 70-83.
Vekiri, I. (2010). Boys and girls ICT beliefs. Do teachers matter? Computers and
education, 55, pp. 16-23.
Vekiri, I. and Chronaki, A. (2008). Gender issues in technology use: Perceived
social support, computer self-efficacy and value beliefs, and computer use beyond
school. Computers and Education, doi:10.1016/j.compedu.2008.01.003.
Venkatesh, V., and Morris, M. (2000). Why don't men ever stop to ask for
directions? Gender, social influence, and their role in technology acceptance and
usage behavior. MIS Quarterly, 24,1, pp. 115-139.
Volman, M., and van Eck, E. (2001). Gender equity and information technology in
education: The second decade. Review of Educational Research, 71(4), 613–634.
Wyer, M, Schneider, J.; Nassar-McMillan, S. and Oliver-Hoyo, M. (2010). Capturing
Stereotypes: Developing a Scale to Explore U.S. College Students’ Images of
Science and Scientists. International Journal of Gender, Science and Technology,
3,2, pp. 381-415.
Zarrett, N.R. and Malanchuk, O. (2005). Who’s computing? Gender and race
differences in young adults’ decisions to pursue an Information Technology career.
New directions for child and adolescent development, 110, pp. 65-84.
Zarrett, N.R., Malanchuk, O., Davis-Kean, P.E. and Eccles, J.S. (2006) Examining
the gender gap in IT by race: young adults’ decisions to pursue an IT career. In J.
M. Cohoon and B. Aspray (Eds.). Women and Information Technology: Research on
the reasons for underrepresentation. (pp. 55-88).Cambridge, Massachusetts, MIT
Press.

406

