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Abstract. This case study addresses the experiences of fe-
male undergraduate students in the geology and geophysics
programs at Universidad de Chile. These majors are part of
the Faculty of Physical Sciences and Mathematics (FCFM)
and have a relatively large proportion of female representa-
tion compared to the other engineering and science majors
at FCFM that are dominated by male students. We inter-
viewed 12 female students in geoscience majors to under-
stand (a) the reasons for choosing geoscience as a major and
(b) their experiences both at FCFM and in geoscience in an
institution with a strong masculine environment that aims to
increase women’s undergraduate enrollment. We found that
the decision to pursue a geoscience career was made dur-
ing high school, and they maintained this decision during the
first years of college, which is heavily focused on mathemat-
ics and physics, with no geoscience-related courses. During
this early period in college, known as the common core pro-
gram, students perceived a hostile environment due to high
academic demands and gender-based discrimination. Their
experiences had a positive shift once they started the geo-
science courses in their fifth or sixth semester. The relatively
large proportion of female students in the geoscience majors
at FCFM creates a positive environment in which the partici-
pants developed a sense of belonging in the geoscience com-
munity. Students also felt that the feminist movement dur-
ing 2018 in Chile positively influenced their perspectives on

their path at FCFM. These findings give insights for devel-
oping strategies to increase early interest, participation, and
satisfaction of women in science, technology, engineering,
and mathematics (STEM) disciplines at various educational
levels.

1 Introduction

Throughout the world, women have historically been under-
represented in science, technology, engineering, and math-
ematics (STEM) undergraduate programs. This is attributed
to social, cultural, and economic forces in colleges and the
workplace (Beede et al., 2011; Seymour, 2002; UNESCO,
2017). The underrepresentation of women in STEM un-
dergraduate degrees has been related, among other factors,
to family influence, stereotypes, secondary education struc-
tures, and early education classroom experiences (Blackburn,
2017; Dasgupta and Stout, 2014). Retention and graduation
of women from STEM majors are further affected by barriers
experienced in college (Rosen, 2017) that contribute to a pro-
gressive decrease in the presence of women in STEM careers.
Geoscience programs are no exception. For example, a recent
report showed that female enrollment in US geoscience un-
dergraduate and master programs has declined since 2004,
leveling out at around 40 % female representation (American
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Geosciences Institute, 2016). According to another study, the
number of science and engineering (including geology and
engineering geology) female undergraduate students in Eu-
rope leveled off at around 30 % for the period 2002–2010
(European Commission, 2013). Moreover, this underrepre-
sentation at the college level later increases due to an adverse
workplace climate in the geosciences (e.g., Geological Soci-
ety of America, 2018), which in turn negatively influences
perceptions within this field for prospective students (e.g.,
Dasgupta and Asgari, 2004).

During recent decades, developing countries have made
some efforts toward higher education access and equity
(Clancy and Goastellec, 2007; Naidoo, 2007; Villalobos et
al., 2017; World Bank, 2000) with a focus on STEM fields
(Marginson et al., 2013). Specifically, there has been a pro-
motion of diversity and its impact on educational outcomes
(Codling and Meek, 2006; Dumas-Hines et al., 2001; Gurin
et al., 2002) based either on legal considerations (e.g., affir-
mative action) or the promotion of the inclusion of groups
that have been persistently marginalized in the higher educa-
tion system (Boliver, 2011; Pfeffer, 2008; Shavit, 2007).

In Latin America, access to higher education is increas-
ing, but it is still low compared with the average of Organisa-
tion for Economic Co-operation and Development (OECD)
member countries (Mendes Braga, 2008; UNESCO, 2014),
with women underrepresented in STEM programs (OECD,
2017). In the case of Chile, augmenting the number of peo-
ple trained in STEM areas is important as it moves from an
economy based on the exploitation of natural resources to
one in which innovation and technology add additional value
to the country’s resources (OECD/CAF/ECLAC, 2015). For
women, this could enhance their incorporation into the work-
force and reduce the salary gap (ComunidadMujer, 2017).
In Chile, only 27 % of STEM undergraduate students are
females (ComunidadMujer, 2016), while women represent
about 19 % of researchers in the engineering and technology
workforce (UNESCO, 2019). To increase the participation
of women in STEM disciplines, leading universities in Chile
have been implementing policies and initiatives to attract and
engage female students in STEM programs. One effort is the
Equity and Gender Program (PEG, acronym in Spanish) at
the Faculty of Physical Sciences and Mathematics at Univer-
sidad de Chile (FCFM, acronym in Spanish), implemented
in 2014, that offers additional admissions to engineering and
science programs in this institution, which has been histori-
cally dominated by male students and professors.

The accumulated experience of higher education institu-
tions in the training and education of students, along with so-
cial demands for gender parity, has created the need to learn
more about the motivations and experiences of female stu-
dents, with the goal of attracting the best talent (Castillo et
al., 2014). Very few studies in Chile have analyzed the ex-
perience of female students in academic programs in male-
dominated disciplines. For example, Salinas and Romaní
(2017) and Salinas et al. (2019) investigated the experience

of female students in the mining sector, which is the area that
employs the largest proportion of geoscience professionals
in Chile. These studies show that female students perceive
several tensions during their college education due to the
male hegemony of the environment, mostly related to gender
stereotypes (e.g., not capable of doing the work, low self-
efficacy) and uncertainties about their professional develop-
ment (machista culture in the industry, work–life balance)
(Salinas and Romaní, 2017), which is not necessarily per-
ceived as a relevant matter to address by educational insti-
tutions (Salinas et al., 2019). However, female students per-
sist in their education despite the challenges and difficulties
that the male-dominated mining sector presents because of
good salary prospects and improvement of their self-concept
and confidence during their education (Salinas and Romaní,
2017).

In the particular case of FCFM, it has been documented
that female students perceive a hostile environment related to
the expected gender role attributed to women (housewives)
that male students consider part of the masculine culture
of engineering, as well as sexual objectification of female
bodies in public spaces (Bonilla, 2016). This results in an
environment that underestimates the academic capacities of
female students and that, in turn, in many cases promotes
the progressive development of a strong personality among
women in order to be heard and validated as future engineers
(Bonilla, 2016). In this sense, female students recognize an
adverse university environment, and they adapt to manage
the difficulties it presents.

This study investigates the choice of major and the expe-
rience of female students in geoscience programs at FCFM
in an environment that is changing by moving away from a
male-dominated legacy, to which the PEG program is con-
tributing. This investigation was carried out during a period
of a nationwide feminist movement in response to a culture
that normalizes gender-based discrimination, sexual harass-
ment, and the abuse of power (Schuster et al., 2019). This in-
cluded protests and a strike at FCFM in demand for improved
protocols against harassment and abuse, as well as a change
in the culture of the college. This context motivated our in-
terest to learn about the experiences of female geoscience
students in this male-dominated school. Our purpose then is
to evaluate the motivations to pursue a career in geosciences
and the perceived challenges and difficulties that women face
throughout their education in a masculinized school. In or-
der to accomplish this, we carried out a series of interviews
with female students of geology and geophysics at FCFM.
We thereby hope to gain insights into strategies that the ed-
ucational community can implement to close the gender gap
in STEM careers and geoscience in particular.
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2 Background

2.1 Inclusion of women in STEM majors in Chile

Access to higher education in Chile has increased over
the past 15 years (Consejo Nacional de Educación, 2019).
Women have dominated enrollment in undergraduate pro-
grams during this period, reaching 53 % of the total enroll-
ment in 2018 (SIES, 2019). However, they are underrepre-
sented in STEM disciplines, representing around 25 % of the
total enrollment during the same period (Sepúlveda and Man-
quepillán, 2017; Bordón et al., 2018). Not surprisingly, the
underrepresentation of women in STEM continues in aca-
demic careers. The National Commission for Scientific and
Technological Research (CONICYT, acronym in Spanish),
the main Chilean public funding agency for scholarships and
research, found that in 2016 only 38 % of doctoral scholar-
ships to study abroad were awarded to women (136 out of
360 awardees) and only 27 % of publicly funded research
projects were led by women (222 out of 802 projects; CON-
ICYT, 2017). The lack of female representation in STEM
disciplines may be related to cultural biases and stereotypes
regarding the role of women in society, including gender dis-
crimination during their educational experience starting in el-
ementary education (UNESCO, 2017). In addition, the selec-
tion of a university program may be affected by the tendency
of women to reproduce the college career of their mothers,
who have historically chosen careers in health, social sci-
ences, or education (Bordón et al., 2018). The university se-
lection process in Chile seems to present an additional barrier
for women to enroll in STEM majors. Highly competitive
test scores to obtain a slot in STEM programs, especially the
mathematics test that has a strong influence on student ad-
mission, tend to discourage women to apply to these majors
(Bordón et al., 2018; Díaz et al., 2019). For this reason, it is
important that universities adopt affirmative action programs
that complement current educational policy reforms (Queupil
and Durán, 2018) to enhance enrollment of women in STEM
programs (Díaz et al., 2019).

Several programs to attract female applicants to engineer-
ing and science majors have recently been implemented in
various universities in Chile (Emol, 2020), including the PEG
program at FCFM (Espinoza, 2019), reflecting the increasing
need for special programs to counterbalance cultural and in-
stitutional barriers for women to pursue a career in STEM.
The implementation of these programs promoted an increase
in the enrollment of female students of about 20 %–35 % by
2019 (Emol, 2020).

2.2 Geosciences at Universidad Chile

In Chile, there are 29 undergraduate programs associated
with geosciences offered by 17 universities. As a whole, they
offer around 2030 enrollment slots for new students every
year. In the particular case of geology programs, enrollment

has increased rapidly since 2009 due to the high demand for
qualified professionals, mostly in the mining sector (Tapia et
al., 2018). At Universidad de Chile, geology and geophysics
programs are offered by FCFM. This faculty has over 5800
undergraduate students and offers around 800 regular admis-
sion slots every year.

2.2.1 Admission to FCFM

The admission process to FCFM is aimed at students inter-
ested in studying any of the 13 majors offered by this school:
10 engineering and 3 science programs (Table 1). This means
that students interested in geoscience compete for admission
slots with students interested in engineering or other science
programs, an academic model that is not very common in
Chile.

The regular admission process to FCFM is based on the
scores obtained on the university admission test, a standard-
ized test that includes four sections: language, mathematics,
history, and science. The score that each student presents to
apply to FCFM is calculated by weighing the scores obtained
on the university admission test and the high school grades.
The maximum score for each section is 850. A weighing
score above 730 or 750 points is typical to be admitted to
FCFM, which represents a percentile rank of 99th or 100th,
respectively. This implies that the admission scores of geol-
ogy students at FCFM are the highest among other geology
programs offered in Chile (Tapia et al., 2018). This is the
same for geophysics, a major that is offered at only two uni-
versities in Chile.

Even though women score almost as high as men, the num-
ber of female students admitted to FCFM has been histori-
cally low (Fig. 1). In this context, the PEG program at FCFM
was created with the aim of increasing the number of female
undergraduate students. It was implemented in 2014 and cur-
rently reserves 55 additional spots for female applicants that
scored just below the admission cutoff score (PEG, 2020). As
shown in Fig. 1, the lowest representation of freshman female
students for the period 2007–2018 was 17.2 % in 2010. Since
that year, there has been a gradual increase in the number of
female students at FCFM, especially since the implementa-
tion of the PEG program, leading to the historic enrollment
of 32.8 % female admissions in 2018. In addition, the gap in
enrollment scores between women and men has decreased in
the past few years, with a difference of only 2.29 points in
the 2018 cohort (Fig. 1). Other special admission programs
at FCFM are common to all colleges at Universidad de Chile.
This includes the athletic program (15 slots for FCFM), the
education equity program for socioeconomically disadvan-
taged students (25 slots), the academic excellence program
for low-income students (40 slots), and the Program for In-
digenous Students (10 slots).

Once female students arrive at FCFM, the issue of in-
ternal choice of major arises. As shown in Table 1, there
are majors that attract a relatively large proportion of fe-
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Table 1. Number of female students and faculty by major at FCFM in 2017.

Major Total Female Female Total Female Female
students students students faculty faculty faculty

(N ) (N ) (%) (N ) (N ) (%)

Industrial engineering 170 59 35 27 2 7
Civil engineering 152 41 27 22 2 9
Geology 41 14 34 20 5 25
Mechanical engineering 138 35 25 16 3 19
Mining engineering 54 11 20 15 3 20
Electrical engineering 98 11 11 25 5 20
Computing engineering 83 19 23 22 5 23
Chemical and biotechnology engineering 28 10 36 13 5 38
Mathematic engineering 47 7 15 24 2 8
Astronomy* 21 8 38 22 4 18
Physics* 19 3 16 20 2 10
Geophysics* 7 4 57 16 3 19

Total 858 222 26 242 41 17

* Only Bachelor degree after 4 years of study. All engineering and geology majors include Bachelor and professional degrees after 6 years of
study. Note that chemical and biotechnology engineering are shown together since both majors share several courses during the first semesters
of the programs.

Figure 1. Number of students admitted to FCFM at Universidad de Chile and average enrollment score by gender for the period 2007–2018.

male students, such as geophysics (57 %), astronomy (38 %),
chemical and biotechnology engineering (36 %), industrial
engineering (35 %), and geology (34 %). On the other hand,
there are majors that struggle to attract female students, such
as mining engineering (20 %), electrical engineering (11 %),
mathematical engineering (15 %), and physics (16 %). Thus,
FCFM represents an appropriate setting to study the female
student experience and choice of major among diverse STEM
disciplines.

2.2.2 Academic curriculum at FCFM

At FCFM all undergraduate students start their academic pro-
gram with a 2-year common core program, in which all stu-

dents, regardless of their major of interest, take the same
mandatory courses, which are mostly on mathematics and
physics. These courses are not organized by the intended ma-
jor of the students, which is not declared during the appli-
cation process. The academic purpose of the common core
program is to provide students with a strong – and shared
– background on these topics. The retention rate of students
from the first to the second year of the academic program
at FCFM has fluctuated between 87.3 % and 95.8 % (me-
dian 92 %), with no significant difference between female
and male students.

After completing the common core program, during their
junior year, students choose one of the majors offered by
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FCFM. There are no limitations on the number of students
and no special requirements for any of the majors. In ad-
dition, students can change from one major to another, al-
though in most cases this may result in taking more years
to complete the degree. During the common core program,
some engineering and science departments run activities to
attract students, such as breakfast with faculty and alumni,
academic and scientific fairs, and workshops. However, these
initiatives are not permanent and vary from year to year, be-
cause of which their influence on student choice of major
seems to be limited.

The Geology Department and Geophysics Department en-
roll around 6 % of the total undergraduate students in FCFM
(Table 1). Compared to the engineering programs at FCFM,
the geoscience majors are among the fields with the high-
est proportions of female students enrolled (Table 1). Fig-
ure 2 shows that the proportion of female students within
the geology major at FCFM remained relatively steady over
the period 2007–2018 (median of 33 %), with an increasing
trend over the last 2 years. Moreover, the rising number of
total students during the period 2009–2015 has led to an in-
creased presence of female students in this major. In the case
of geophysics, the number of students enrolled is very low
and highly variable, with a relatively high proportion of fe-
male students (median of 37 %), similar to what is observed
in geology.

The academic curriculum that leads to geology and geo-
physics majors at FCFM is unique among geoscience majors
in Chile. The geoscience academic programs at other uni-
versities are specifically tailored for these majors – i.e., do
not have a common core program like in FCFM – and stu-
dents take geosciences courses along with mathematics and
physics starting in the first year of college.

3 Conceptual framework

To better understand the process of female students choos-
ing geoscience majors and experiencing them, we use a
personality–environment fit framework (Porter and Umbach,
2006). This conceptual framework proposes that the inter-
action between personal characteristics and the college en-
vironmental context influences how successful the process
of selecting and becoming a student in a specific major will
be. Astin’s (1993) input–environment–output (I-E-O) model
suggests that a successful college experience is one in which
a student’s personal qualities fit the institutional environment
(e.g., peer interaction, faculty culture, academic program, or-
ganizational policy, and structures). A proper fit facilitates
student involvement, a sense of belonging, and ultimately the
enhancement of student learning and personal development
(NAE, 2004; Soria and Stebleton, 2013) (Fig. 3).

Student personality is one of the critical factors influencing
choice of major and student experience, among other individ-
ual characteristics, such as race, gender, family background,

and academic history (Astin, 1993). Authors in the col-
lege choice research field have conceived personality using
Holland’s six categories (i.e., realistic, investigative, artis-
tic, social, conventional, and enterprising) (Porter and Um-
bach, 2006), Eccles’ subjective task value construct (Matuso-
vich et al., 2010), social cognitive career theory (Sexton et
al., 2018), and self-determination theory (intrinsic and ex-
trinsic sources of motivation) (Soria and Stebleton, 2013).
There has been a large body of research produced using the
personality–environment framework to study the gender gap
in STEM majors (e.g., Martin et al., 2013; Moakler and Kim,
2014; Sexton et al., 2018; Zafar, 2013). The personality–
environment fit seems more important for female than for
male students. For instance, according to Sexton et al. (2018),
personal interest and department fit are the top two reasons
why women choose geology. According to these authors,
personal interest means an individual’s attraction to topics
such as fossils, dinosaurs, geologic disasters, and a love of
the outdoors. By department fit, Sexton et al. (2018) mean
that students appreciate classes and interactions with fac-
ulty and peers. Furthermore, other studies report that when
women are underrepresented in a STEM program, in partic-
ular if they belong to other marginalized groups (e.g., race,
first-generation), peer interaction and support become key
factors for a positive experience in their majors (Martin et
al., 2013; Morganson et al., 2010).

On the other hand, the academic environment consists of
multiple characteristics that influence the college experience
(Astin, 1993). Among them, the most relevant are institu-
tional character and type (e.g., private or public, research-
or teaching-oriented), academic discipline, curricular and ex-
tracurricular opportunities, involvement with peers and fac-
ulty members, and resources such as physical facilities (e.g.,
laboratories, libraries) and human resources (e.g., counsel-
ing, professional academic support, teachers). Thus, we de-
fine environment as the conditions of the departments that act
as pull or push factors for students choosing and experienc-
ing a particular geoscience major.

In sum, in this study, we seek to understand how individ-
ual experiences and interests, before and during college, af-
fect career decisions towards geosciences. The working hy-
pothesis of this study considers FCFM to have a strong male
identity, but majors like geology and geophysics have a rela-
tively large presence of female students, and the uniqueness
of the academic program is divided in two phases: the com-
mon core program and the major courses. Our first hypothe-
sis is that current female geoscience students come to FCFM
intending to major in this field, but they make the final de-
cision influenced by positive experiences with peers or fac-
ulty members from the geoscience departments (or “pull fac-
tors”) and negative experiences during their encounter with
engineering fields (or “push factors”) during the common
core program. Our second hypothesis is that when entering
the geoscience departments, the level of satisfaction of fe-
male students with the academic experience, sense of be-
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Figure 2. Number of students enrolled in geology and geophysics majors during the period 2007–2018.

Figure 3. Personality–environment fit framework adapted for the FCFM case.

longing, and prospects in the geoscience field depend on the
degree of fit between personal interests and the social and
academic environment in which students are immersed (Das-
gupta and Stout, 2014; Freeman et al., 2007; Soria and Ste-
bleton, 2013). Having a relatively large proportion of female
students in the geoscience majors likely presents a more wel-
coming environment compared to the common core program
(e.g., Dasgupta and Stout, 2014). Therefore, the degree of fit
between the female student and the university environment
changes between the common core program (poor fit) and
the geoscience major (good fit) phase of their university edu-
cation. In synthesis, the research question guiding this study
is the following: how do female students’ experiences and
interests influence their decision to study and pursue geo-
science majors in a school with a male-dominated environ-
ment?

4 Methods

We chose to address the research question by using a case
study, with semi-structured interviews as the primary source
of information (George and Bennett, 2005; Creswell, 2014;

Merriam, 2009). In particular, a case study is pertinent when
a contemporary phenomenon within some real-life context
is being examined (Brown, 2008; Stake, 1995; Yin, 2014).
The feminist movement of 2018 was a strong contemporary
phenomenon that was present as we carried our investiga-
tion. We assumed that this background would lead to female
participants (and us as researchers) experiencing gender is-
sues more explicitly. We saw this movement as an opportu-
nity to get a better grasp of what was happening with female
students in their process of choosing and experiencing geo-
science majors at FCFM. Thus, we used the feminist move-
ment as a background rather than directly approaching it in
the interview protocol. We present this case study with de-
scriptive statistics on female participation in STEM disci-
plines, along with students’ narratives to analyze the reasons
female students have for pursuing geoscience majors and to
explore their experiences at FCFM.

4.1 Data collection

To recruit student participants for this study, we distributed
handouts and sent emails to current female geoscience stu-
dents. After a few weeks, 12 students responded to our in-
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Table 2. Geoscience female undergraduate participants.

Pseudonym Year of Type of City of Major
enrollment admission origin*

Agata 2014 Equity Metropolitan Geophysics
Ambar 2011 Regular Metropolitan Geophysics
Cristal 2012 Regular Metropolitan Geology
Esmeralda 2016 Regular Metropolitan Geology
Gemma 2015 Regular Metropolitan Geophysics
Lavinia 2015 Regular Small city Geology
Magaly 2012 Regular Small city Geology
Perla 2015 Regular Small city Geology
Rosa 2012 Regular Metropolitan Geology
Ruby 2012 Regular Small city Geology
Jade 2012 Regular Small city Geology
Violeta 2012 Equity Small city Geology

Note: * metropolitan cities refer to urban areas that have a population greater
than 500 000 and may include a core city and nearby communities. We consider small
cities those with a population of 500 000 or fewer inhabitants. In our sample small cities
cover a range between 70 000 and 300 000 inhabitants.

quiry to participate in this investigation: three students in the
geophysics program and nine from the geology program. Ta-
ble 2 shows the participants enrolled in FCFM before and
after PEG’s implementation (2012–2016). Half of them are
originally from a metropolitan area, such as Santiago, the
capital city of Chile.

All participants had completed the common core program
at FCFM, which allowed them to select their major. Some of
them may have been admitted through PEG. However, we did
not ask any direct questions about PEG in order to avoid any
bias in response. Indeed, university records show that none
of the participants were admitted through this program. Two
student participants were admitted through an equity admis-
sion program intended to attract students coming from low
socioeconomic backgrounds (see Table 2).

The semi-structured interviews were conducted during the
second half of 2018, so all our interviewees had at least five
semesters of college experience. Most of the interviews took
place towards the end of a student feminist strike. The study
followed all ethical research processes required by the insti-
tution.

We recorded all interviews on digital voice recorders and
took notes by hand. An interview protocol (see the complete
protocol in the Appendix) was developed based on purpose-
ful questions previously validated in similar research exam-
ining gender issues in STEM fields (Farias, 2016). The proto-
col begins with questions related to college choice (i.e., com-
mon core program at FCFM). Then it moves to questions
about the first-year experience and the process of choosing
the geoscience majors, including the evaluation of alterna-
tive programs. The protocol ends with questions related to
their experience as female students in a male-dominated en-
vironment. We did not include questions explicitly related to
the feminist movement since it was not the main focus of
the study. However, we expected that it could be mentioned

given the relevance this movement had among students at
FCFM. The interviews had an average duration of 35 min.
The first two authors conducted all the interviews. These au-
thors conducted the first two interviews together in order to
check the features of the protocol and then conducted the
rest of the interviews separately. All participants signed an
informed consent document for their voluntary participation
in this study, and confidentiality was guaranteed.

4.2 Analysis

Immediately after each interview, the interviewers wrote
two- or three-paragraph memos, in which they shared first
impressions and critical information, questions, and ideas
that emerged. Then, the audiotapes were transcribed verba-
tim. Individual information on interviewed students was re-
moved from each transcript before analysis, and participants
were assigned a pseudonym. In order to ensure reliability, we
designed an iterative process. First, one interview was ana-
lyzed by all authors, who then met to discuss the first general
impressions. Second, the research team was divided into two
to analyze three new interviews and created the first group of
topics common to all interviews. Third, the whole team met
and discussed preliminary findings and decided on the topics
to focus the analysis. Finally, the rest of the interviews were
analyzed by at least two authors, who met regularly to refine
the coding process, discuss the emerging themes, and rein-
terpret subtopics when necessary. Throughout this process,
we classified the responses of each participant into two main
categories: (a) the principal reason they chose a geoscience
major and (b) their experiences in a male-dominated school.
In terms of validity, we also consulted participants’ academic
records to verify and complement their curricular trajectories
(Leech and Onwuegbuzie, 2007); for instance, we reviewed
which courses had been taken and majors declared.

All authors, except one, obtained their undergraduate de-
grees at FCFM, and two of them graduated from the Geology
Department. The authors that performed the interviews did
not have any previous relationship with the students partici-
pating in this study. We acknowledge that the interviews and
the analysis of the results may be partly influenced by the per-
sonal experiences of the authors as undergraduate students at
FCFM. On the other hand, our perspectives on FCFM allow
us more profound insights into the studied phenomena and
the ability to understand nuance. As previously explained,
we compared our analyses of the interviews to verify the
emerging themes and made sure that we based our results
and interpretations exclusively on what was reported in the
interviews.

5 Study limitations

This is a descriptive and preliminary study of the experi-
ence of 12 female students at a single university. Moreover,
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since the recruitment of participants was open and through
email communication, sample bias was inherent. We suspect
we interviewed students who were more vocal and likely
with a more outspoken personality than their peers. There-
fore, generalizations from the results of this investigation
should be taken with caution. Despite these limitations, we
took the opportunity to collect data as the feminist move-
ment was unfolding, which gave us access to students’ per-
ceptions at a time of social activism. Nevertheless, additional
research with male participants, female students in other ma-
jors, and students from geoscience programs at other univer-
sities would be needed to test how particular these experi-
ences were to female students at FCFM. Also, evaluating the
experience of female students at FCFM who did not persist
in their academic programs would shed light on personal and
environmental conditions that are more relevant for student
retention.

6 Results

The results are divided into two subsections. First, we report
students’ experiences and interests that led them to choose
geoscience as a college major. Then, we focus on the experi-
ence of women at FCFM during the common core program
and geoscience specialization.

6.1 The choice of a geoscience major

We found that the students were inclined towards the geo-
sciences during their precollege experience (9 out of 12, 9/12
forward). This early decision was reinforced during their first
years in FCFM. For some, the inclination even started in ele-
mentary school (6/12). This early inclination is important at
FCFM, where the first 2 years of the common core program
are intended to provide an orientation to the multiple majors
offered. We found that interest in and decision for the geo-
sciences were triggered by three key themes: (i) an early in-
terest in exploration and contact with the natural environment
(9/12), (ii) the interaction with school teachers or geoscience
professionals (9/12), and (iii) a perceived personality fit with
the geoscience department (12/12).

6.1.1 Early interest: the influence of the natural
landscape

Exposure to and contact with Chile’s natural landscape was
a recurring theme in the interviews (9/12). For Chileans,
mountains are part of the everyday scenery, and this element
of the landscape was part of the story we heard from the stu-
dents interviewed. The participants recalled feeling drawn to
mountains and rocks in their everyday experiences or in fam-
ily trips. They enjoyed outdoor life or were curious about the
landscape that surrounds them.

These experiences were consistent across different socioe-
conomic backgrounds. For instance, we had the case of Ma-

galy, a student who came from a well-off family and who felt
drawn to nature through family trips to her grandmother’s
country house, where she eventually came in contact with ge-
ologists exploring the area. “I had never heard about geology
before, but I met them there, I understood some of what they
did and that they do a lot of fieldwork, so I became very inter-
ested in it” (Magaly, geology student). Magaly’s experience
was similar to Perla’s, who came from a low-income family.
She recalled that her family did not travel during vacations,
but she lived near the beach, which facilitated experiences in
natural landscapes. Moreover, in her first year at the univer-
sity, she volunteered for some governmental agencies to do
fieldwork in natural parks in order to have the opportunity to
explore the country. Perla persisted in the geosciences even
though the disciplines were not well known to her family.

“[In secondary school] I did not know that there
was something where I could study rocks, for in-
stance. I used to go with my family to the beach,
we would pick up rocks, and one day, when I was
a child, about 10 years old, I asked to my father
whether there was a way to differentiate between
rocks, because I loved rocks. So, he told me, ‘I
have no idea’. But after that, everything gained
meaning; I decided that this was for me. I wanted to
study geology, and obviously I had to go to Univer-
sidad de Chile in the first place. However, I was at
a high school with no history of students enrolling
at this university, and I was from a region [different
from the Metropolitan area], so it was more com-
plicated” (Perla, geology student).

In addition to the natural landscape, Chile is located within
a region with frequent earthquakes and many active volca-
noes. Our participants reported that these features also in-
fluenced their interest in natural phenomena. For example,
Cristal, a geology student, reports “I became interested in ge-
ology after the [2010] earthquake”. To some extent, in Chile
the geosciences are accessible to all citizens regardless of
their place of birth or particular experiences during their pre-
college education. None of our participants referred to the
mining industry as part of their early motivation. We found
this surprising because Chile’s economy is heavily dependent
upon the mining industry (Consejo Minero, 2017), in which
the majority of geoscience professionals work (Tapia et al.,
2018).

6.1.2 External encouragement from teachers and
geoscience professionals

For some students, significant experiences during high
school provided an opportunity to learn about geosciences
and encouraged them to pursue a career in this field (9/12).
Our participants recalled that, at some point, they discovered
their interest in geosciences thanks to a meaningful interac-
tion with a science teacher or a geoscience professional. In
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the case of Lavinia, an engaging science teacher was very
important to learn about geology.

“[. . . ] the chemistry teacher was my favorite, [and]
we were a group of students that used to go to the
Chemistry Olympics [. . . ] and the teacher would
tell us about the majors related with chemistry, be-
sides chemical engineering. And she told us about
geology, and I liked it because I never wanted to be
[working] in an office and always liked to go to the
mountains” (Lavinia, geology student).

In the case of Jade, a vocational orientation activity at her
high school led her to meet a geologist, which opened a new
prospect for her future.

“One activity at my school was [. . . ] to choose a
profession and the school would find a professional
in that field you would spend a few hours with.
[. . . ] I had chosen biochemistry, which I thought
I liked, but I ended up visiting a geologist [. . . ]
She was making a map [. . . ] that was my first en-
counter with geosciences. And she had studied at
Universidad de Chile. I loved what she did and I
asked her a lot of questions about the university, the
common core program, and she said that she did
not have much ability in mathematics and physics,
the same I felt at the time, but she could pass the
courses, she loved the university and it was the best
decision she had made. Her story completely con-
vinced me” (Jade, geology student).

6.1.3 Personality–environment fit with the geoscience
department

Participants’ early interest in geoscience led them to choose
FCFM at Universidad de Chile. In all cases, enrollment at
FCFM was the first choice of the interviewees among several
universities with engineering and geoscience programs. Once
at FCFM, they had a 2-year common core program before
declaring a major, and it is frequent that students change their
minds and develop other disciplinary interests. In the case of
our interviewees, their preference towards geosciences did
not change over this period. Moreover, it was common to
hear from the participants that the academic experience dur-
ing the common core program was very difficult (7/12), with
an overall lack of interest in the courses (5/12). Many dis-
carded the idea of pursuing a major in engineering because
they had no interest in the physics and mathematics courses
offered and therefore it felt like a continuation of the first
2 years at FCFM (6/12). In the case of Rosa, this was a strong
influence on her final decision to choose the geology major.

“[. . . ] I imagined other majors but when I decided
to persist in Beauchef1, for me the only possibil-

1Beauchef is an informal term used to refer to FCFM and comes
from the name of the street where this institution is located.

ity was to get into geosciences. I felt that the en-
gineering environment was not for me; I felt like
an outsider here. Then for me, it was geosciences
or leave and study law, psychology, or education.
[. . . ] I imagined that all engineering majors were
like a continuation of the common core program”
(Rosa, geology student).

In some cases, a major in geosciences seemed like an al-
ternative to a dominant masculine environment represented
by the engineering majors (5/12). Such is the case of Am-
bar, who had to overcome family pressure to study engineer-
ing because of its promise of a good salary and job stabil-
ity. But she felt that mechanical engineering was extremely
male-dominated.

“I started considering the mechanical engineer-
ing program, but I was not sure. The environment
seemed very masculine, and I was tired of these
masculine environments. A friend told me ‘hey,
you know about geophysics’ because he knew I
liked Earth sciences, as a hobby; I thought it was
beautiful, interesting, but I had this market-minded
vision. I felt I had to study engineering because
it would lead to socioeconomic advancement. I
also had this belief that women can do challenging
things. There were all of these stigmas that were
not mine. It was influenced from my high school,
my dad, my mom. . . but I was drawn to geology,
and my friend told me about geophysics. I was un-
decided between geology and geophysics during
my second and third year. I had already discarded
mechanical engineering” (Ambar, geophysics stu-
dent).

In contrast to the common core program, our participants
felt welcomed within the geology and geophysics depart-
ments. The most frequent factors they mentioned were a
friendlier and less competitive environment than in the com-
mon core program (7/12) and a positive relationship among
students and faculty members (5/12). The case of Cristal is
representative of the experience we heard from participants.

“I loved general geology2; I loved that class. The
professor learned my name right away because I
asked many questions [. . . ] I saw everything differ-
ently while studying geology. My experience here
has been much better than what I experienced in
the common core program. First, because people
were different. They were friendlier. Perhaps, since
they enjoy nature, they are warmer than the rest
[. . . ] In geology I found a space in which I could
be myself, more at peace with my personality, my
interests” (Cristal, geology student).

2General geology is the first course for the geology and geo-
physics majors.
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A more equal relationship between the members of the
community is also highlighted by Rosa when asked about
the environment in her major.

“There was a great sense of fellowship in geol-
ogy. And even though those institutionalized log-
ics of the university are still present, the differ-
ences [among faculty, students and staff] are felt
less. We used to help each other a lot. For exam-
ple, during the common core program it was typi-
cal that the best students of the class would never
share their notes, but in geology we all shared our
notes” (Rosa, geology student).

6.2 The experience of studying geoscience in a
male-dominated school

The first year of college was a challenge for all participants.
This challenge was more difficult for those students coming
from small towns outside Chilean metropolitan areas. Mag-
aly’s experience illustrates this phenomenon. She was from a
small town in the countryside and although she knew about
FCFM, her first-year experience was difficult and required
adjustment to living in a big city. She also noticed that stu-
dents coming from big and traditional single-gender high
schools – known as “emblematic schools” in Chile – were
better prepared academically.

“Thinking about those first 2 years, I think I never
understood what FCFM was. In fact, I was from a
rural area, so I was not very into social networks,
WhatsApp, and those things. And this was differ-
ent from students coming from the National Insti-
tute3 or other emblematic high schools. They knew
what FCFM was about. And I knew there were
men, but I didn’t know that I would find so many
of them! Or that sometimes the environment would
not be so friendly. That it would be so academ-
ically challenging. I had to study so much, I did
not think it would be so so hard. So, in that re-
gard, the challenges were outside of my expecta-
tions. On the other hand, I have learned so many
things beyond engineering, such as meeting people
who know certain topics that in other places are not
talked about. For instance, since there is this whole
topic of gender in education. . . I never talked about
that in my high school. I come from a small town,
[far from Santiago], and from a Catholic school.
So, all these things were not discussed there, and
here I could be more vocal about it and make up
my own mind” (Magaly, geology student).

3The National Institute (Instituto Nacional in Spanish) is an all-
male public high school in Santiago. It is the oldest and one of the
more prestigious public schools in Chile, and many of the students
at FCFM graduated from it.

Magaly and several other interviewees associated the com-
mon core program’s competitiveness and intense academic
demands with the male-dominated environment (7/12). The
students’ interactions during the common core program
added stress to the first years of college. For instance, a ge-
ology student, said, “there was something that bothered me
a lot, during the common core program; students found it
not surprising. . . oh, it bothered me so much. . . that women
failed more courses than men”. This statement reflects the
negative stereotypes about female students that contributed
to a chilly environment during the common core program. In
this regard, the interviewees reported that during this period,
they experienced or knew about gender discrimination occur-
ring at FCFM (12/12). For example, Violeta remembers the
environment she experienced, marked by a sense of feeling
less valued by her peers.

“[. . . ] I met a lot of men that would tell you that
women are less [academically] capable; men told
me I was dumb. For asking questions. In an in-
troductory course to computer science, I asked for
help to a [male] classmate and he said ‘How dumb
you are! How is it that you do not understand!’.
And in general, this is quite common, like, they
would look down at you for being a woman, I felt
that a lot during the first year of college, but not so
much years later” (Violeta, geology student).

These perceptions changed dramatically once they de-
clared a geoscience major. All our participants reported they
felt comfortable in the geology or geophysics departments
and more engaged with their learning experiences than dur-
ing the common core program. They felt more respected and
listened to by professors and classmates in general. For in-
stance, Ruby, a geology student, said, “in geology it was dif-
ferent; I started to feel more confident, you are not shy to
raise your hand and ask during class.” Similarly, Ambar, a
geophysics student, stated, “I felt a lot more comfortable in
geophysics. I did not have to be constantly validating myself
or at war with my classmates [common core program]; it was
like, Ok, now I can study.”

The participants relate this change in environment to a
larger proportion of females within the geoscience majors
that are outstanding academically (9/12). Rosa reflects on
this aspect:

“[in geology] there are many women, then it was
different [compared to the common core program],
but I have constantly felt that I am part of a minor-
ity in Beauchef, at the beginning and even some-
times these days. [. . . ] I have always felt somehow
attacked for being a woman, and within my ma-
jor it has been different because I have surrounded
myself of more women and in the major it is easier
that women stand out, because we are more. Then,
for example, in my class, the best students were
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all women; when someone said something like ‘ah,
she did well [in the exam] because she was wearing
a low-cut shirt’ we all knew it was a lie; in reality,
the ones that knew more and had more contact with
everything are women” (Rosa, geology student).

This idea is reinforced by the experience of Cristal, who
felt respected by her peers in the geology major “because
this university is very competitive, then the grades are very
important, and the fact that we were women with good grades
gave us a special status”.

6.3 The feminist movement of 2018

The university feminist movement in the first half of 2018
was positively experienced by the students interviewed
(8/12). It represented an opportunity to have group discus-
sions about gender issues and critically reevaluate experi-
ences of the past. In the case of Magaly, this was a transfor-
mative experience. She highlights in her interview that she
was from a small town and from a Catholic school where
gender issues were not discussed. This conservative context
in Chile is frequent.

“I have made more connections with other women,
not only in geology. It is like a collective awak-
ening, in which there are situations that we found
natural and now we realize were not ok. Many
things that I used to let go, now I see that I should
have not. But it has been a group process with
many women, from the Geology Assembly. Now
we have a reading club4, then I feel that I have
been growing along with other women” (Magaly,
geology student).

A similar context is reported by Jade, who relates her cul-
tural background to her attitudes towards the environment at
FCFM during her first years of college.

“When I was in the common core program I never
questioned anything; I felt privileged of being a
woman in this school, but I never questioned the
fact that there were more men than women or
whether this was a ‘machista’ environment, be-
cause I come from [city in the south of Chile]
and from a family, well my close family is not
‘machista’, but my grandmother and everybody
else [extended family] are very ‘machistas’. Then,
there are things that I realized several years later
that were not good [at FCFM]. But, back then I
could not tell you if there was a moment of gen-
der discrimination. . . maybe now I would notice
them” (Jade, geology student).

4The reading club is a club created by female undergraduate stu-
dents at FCFM to learn about feminism. They met regularly during
2018.

At the institutional level, Esmeralda discusses the influ-
ence of feminism in changing the interaction between stu-
dents at FCFM:

“[. . . ] how do you take responsibility about
machista attitudes by freshman students. How do
you make clear that science is for women and men
[. . . ] how do you explain to a freshman student that
your female classmate is not an object, that she is
a classmate only asking how to solve a class prob-
lem, and [. . . ] how do you take care that teaching
assistants are ready to face this world” (Esmeralda,
geology student).

The role of women in the geoscience majors is mentioned
by several participants that consider their female peers to be a
relevant presence within the departments (6/12) and identify
female professors and FCFM geoscience female alumni as
role models (4/12).

7 Discussion

Several studies have shown that there are multiple factors
that influence the motivations for career choice, retention,
and progression of women in STEM disciplines (Blackburn,
2017, and references therein). The interviews in this study
reveal several years of personal and academic experiences
that show that their paths to study geosciences have many
similarities regardless of their social background and year of
cohort. The following sections review these experiences and
how they play into the journey of the students towards their
major.

7.1 Early decision: contact with nature and enriched
experiences in K–12

The participants in this study confirm that love of the out-
doors and school experiences are important factors for fe-
male interest in geoscience (Holmes and O’Connell, 2005;
O’Connell and Holmes, 2011; Stokes et al., 2015). The in-
terest in nature is manifested in students regardless of their
socioeconomic background and region of origin, which in
Chile has been shown to affect the level of access to pub-
lic protected areas (e.g., natural reserves, national parks) for
low-income families (Martinez-Harms et al., 2018). Regard-
less of this, the imposing landscape of Chile and the re-
curring geological hazards (earthquakes, volcanic eruptions,
landslides, etc.) seem to spark the early interest of students
in geosciences and compensate for any difficulty in visiting
natural places.

The interviews in this investigation also support the idea
that intentions to pursue a career in a STEM field are shaped
during adolescence and that peers, the classroom, and school
play a critical role in the decisions of young women (Ec-
cles, 1994, 2009). In these cases, science teachers and school
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extracurricular activities triggered the interest of the partic-
ipants in geoscience. That is, they were exposed to posi-
tive sources of influence within their local contexts (Riegle-
Crumb and Morton, 2017) that supported their interest.

Thus, motivated by a combination of these aspects, all but
one of the participants made a decision to study geoscience
during the last years of high school. This is remarkable
since previous studies have shown that undergraduate experi-
ences are the most common motivation for women to pursue
geosciences (Holmes and O’Connell, 2005; O’Connell and
Holmes, 2011; Sexton et al., 2018). In this regard, Stokes et
al. (2015) show that undergraduate geoscience female stu-
dents report more K–12 positive experiences than male stu-
dents, although the authors do not evaluate these experiences
as a relevant factor in the selection of a geoscience major in
college.

It is interesting that the decision made by the participants
in this study did not change during the years of the common
core program – even though they considered other majors –
and that in some cases it represented a motivation to complete
the courses in the first years of college.

7.2 The university environment

The university experience at FCFM reinforces this early
choice of major. The participants report that the common
core program represented a challenge because of the aca-
demic rigor and the masculine environment. Stereotypes
against women, machista jokes and comments, being ignored
by professors, and academic skills under question in a male-
dominated school constructed an adverse university environ-
ment for female students. In such an environment, it may be
difficult to create a community that would provide the means
to cope with a hostile university culture (Stout et al., 2011;
Dasgupta and Stout, 2014; Blackburn, 2017). A low propor-
tion of female faculty at FCFM (17 %; Table 1) suggests
scarce opportunities for finding female role models during
the common core program. The lack of female role models
and the over enrollment of male students have been consid-
ered key obstacles to the retention of women in STEM fields
(Dasgupta and Stout, 2014). In particular, a lack of female
role models or strong community support during this period
likely communicated messages of not belonging or not being
academically capable (poor fit with the common core envi-
ronment), which affects confidence, self-efficacy, and overall
interest in the courses (Herrmann et al., 2016, and references
therein). These adverse experiences and feelings during the
common core program resulted in push factors from any en-
gineering major offered at FCFM.

The environment perceived by the students improved in
the geoscience majors. The community of geoscience stu-
dents seemed more welcoming to them, with fewer gender
biases and a decreased focus on academic competition com-
pared to the common core program, resulting in a positive
academic and social experience (good fit with the geoscience

Figure 4. Preferred career paths and the number of students that
reported those preferences in this study.

environment). Thus, we argue that the main academic stages
of the curriculum at FCFM – the common core and the geo-
science major – correspond to two different university en-
vironments that influence the personal and academic expe-
rience of the students at FCFM. The fact that female stu-
dents fit the geoscience student stereotype – interested in
nature and environment, liking the outdoors (e.g., Stokes
et al., 2015) – probably facilitated their adaptation to the
group, within which they felt respected and that they belong.
However, some interviewed students felt that women were
treated equal to men because women tend to be among the
highest-achieving students in the major. This suggests that
even in this welcoming community – still dominated by men
– women need to outperform their peers to be considered
equals within the group (Hill et al., 2010). Alternatively, a
relatively large proportion of female students and strong fe-
male faculty members in the geoscience majors provide posi-
tive peer influences and role models to women, which in turn
foster positive attitudes towards their major (Dasgupta and
Asgari, 2004; Stout et al., 2011; Hernandez et al., 2018) and
professional prospects in the field (Stout et al., 2011). Thus,
it is not surprising that all participants report that they in-
tend to pursue a career related to geosciences after graduation
(Fig. 4). In sum, students like their geoscience departments
(Sexton et al., 2018), and the related social and academic as-
pects represent pull factors to pursue a career in this field.

7.3 The feminist movement and student action at
FCFM

The feminist movement of 2018 in Chile added a new per-
spective to the experience of the participants at FCFM. Moti-
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vated by this social movement, female students in 2018 cre-
ated a female assembly at FCFM that initially gathered fe-
male students from all majors to discuss their experiences.
This shows that concerns about the situation of female stu-
dents at FCFM and negative experiences related to gender-
based discrimination, harassment, and abuse in the univer-
sity, which were the reasons for this movement (Schuster et
al., 2019), were shared among the students in this school. As
female students at FCFM gathered, they started to feel em-
powered to take action and improve their personal and col-
lective situation. This may have also been influenced by sim-
ilar movements happening simultaneously at other universi-
ties in Chile, all led by all-women assemblies, giving rise
to a nationwide demand for a “nonsexist education” (Schus-
ter et al., 2019). At FCFM, female students led a 7-week
strike and took over the FCFM central administration build-
ing during July 2018 (Acuña, 2018). These actions included
negotiations with university authorities to improve sexual ha-
rassment protocols at FCFM. Given the magnitude of the
movement at FCFM and in the country, it is expected that
most participants mentioned the feminist movement and re-
lated it to their university experience. Thus, in their voices,
the movement represented a “collective journey” that female
students experienced at FCFM and helped them to thematize
and problematize their individual paths. The long-term effect
of this feminist movement in the experience of female stu-
dents in FCFM, and geosciences in particular, is something
that will require analysis in the coming years. It is possible
that those barriers and biases that female students confront
when they want to pursue a career in geosciences will be
progressively less important.

8 Implications

In this case study, positive experiences with nature and dur-
ing high school appear to be relevant factors in the decision
of female students to choose a geoscience major. From the
interviews, we learned that these interests were promoted
by their circumstances (family, city they live in, motiva-
tion of science teachers at school) rather than institutional
efforts to promote the interest of female students in sci-
ence and geoscience in particular. Geoscience courses are
rare in primary and secondary school programs. Only a few
of the participants reported having had exposure to some
geoscience-related courses during high school, which trig-
gered their interest in the subject. The official school cur-
riculum in Chile (MINEDUC, 2018) contains very few geo-
science topics compared to biology, physics, and chemistry,
and therefore it is a subject usually overlooked in the school
curriculum. Currently, one government program and a few
privately funded organizations aim to motivate female K–12
students into STEM disciplines. Programs focused on geo-
sciences will be necessary, especially considering the role of
geoscience professionals in environmental challenges in the

future (Gill, 2017). In this regard, a postgraduate program at
FCFM that trains high school teachers in experimental class-
room activities aims to encourage teachers to include some
aspects of geosciences in the school curriculum.

An essential aspect of our participants’ college experience
was the common core program. All of them reported ad-
verse experiences in terms of the academic curriculum and
gender-based discrimination, making their persistence in the
geosciences a remarkable achievement. This is relevant, con-
sidering that the participants in this study reported rare expo-
sure to the geosciences and an absence of female role models
during the common core program. The results of this study
suggest that it is necessary to work on improving the insti-
tutional culture during the first 2 years of coursework and
not to rely solely on female students’ internal motivation and
commitment to persist. In this regard, the PEG program has
been successful in increasing the number of female students
admitted each year at FCFM, but this does not automatically
transform a historical masculine culture into a positive en-
vironment for female students. Therefore, institutional sup-
port is needed. For example, the development of mentoring
programs during the common core period, in particular pro-
grams with female peer mentors, would be effective in pro-
tecting students’ sense of belonging and confidence (Den-
nehy and Dasgupta, 2017). A recent program at FCFM de-
signed to hire more female professors (FCFM, 2014) would
also increase the possibilities for female students to find role
models earlier in their university education, as long as the
new faculty teach courses in the common core program. In
addition, orientation programs for first-year female students
and an increased number of academic experiences in which
students, both female and male, can explore and get relevant
information on the majors and career opportunities offered at
FCFM should be made available.

Regarding early interest in the natural world, FCFM and
other institutions in Chile could use this finding to promote
greater student engagement from the first year. It seems that
student interest in environmental issues is put on hold dur-
ing the common core program instead of using it to fuel
learning opportunities. For instance, more attention to the
national landscape could be given across all subjects in the
first year through different disciplinary lenses. As an exam-
ple, a pilot program for first-year students at FCFM, in which
three of the authors have participated, consists of two courses
in which students work toward solutions around an envi-
ronmental problem (Pinto et al., 2018). The students eval-
uated this program highly because it is a hands-on course
with field experiences, close interaction with their peers, pro-
fessors, and communities, and work on sustainable devel-
opment, which gives them a purpose to pursue a career in
science or engineering. In this sense, highlighting the im-
portance of geosciences to solve current and future societal
and environmental problems early in the academic curricu-
lum might increase the number of women enrolling in these
majors (e.g., Su and Rounds, 2015), especially students that
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did not develop an early interest in geosciences during their
K–12 education.

9 Conclusions

In this investigation we aimed to explore the motivations
and experiences of female students that pursue a geoscience
major at FCFM, a school with a strong masculine culture.
We found that for most participants the decision to study
geosciences was made while they were in high school, and
they maintained their decision during the first 2 years of col-
lege in the common core program. The experience of the
students at FCFM is heavily influenced by the two main
stages of the academic program in this school: the common
core program and the geoscience major. Academic compe-
tition and gender-based discrimination during the common
core program constituted negative experiences that affected
their sense of belonging and confidence. These experiences
seem to represent push factors from any engineering major at
FCFM, reaffirming their early decision to study geoscience.

In contrast, the students reported a welcoming environ-
ment in the geoscience majors, in which women felt com-
fortable, confident, and treated equally by male peers. These
aspects represented pull factors to the geoscience major. A
relatively large presence of women within the geoscience de-
partments, and the fact that they were among the best stu-
dents, led them to become role models for other female stu-
dents. This environment led to a positive attitude towards
their major, improving their academic experience and allow-
ing them to pursue their careers within the geosciences. The
2018 feminist movement represented an opportunity for fe-
male students at FCFM to reflect on their experiences collec-
tively, and for the students in this investigation, it provided
tools to reevaluate their path in FCFM.

Given the relevance of K–12 experiences in the career de-
cision of the students, we consider it crucial to implement ed-
ucational experiences related to geosciences, which are cur-
rently not relevant in the official school curriculum in Chile.
Even though PEG has promoted an increase in the number of
female students at FCFM, additional institutional programs
like peer mentoring and the inclusion of sustainability topics
in the common core curriculum could positively influence
the social and academic experience of these students and im-
prove their satisfaction and interest in geoscience earlier in
their university education.
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Appendix A: Interview protocol

Question 1: Could you tell us why you decided to study at
FCFM at Universidad de Chile? Did you have any other op-
tions in mind or other majors or universities?

Question 2: How were those first 2 years in FCFM? How
did it live up to or differ from your expectations?

Question 3: Could you tell us about the process of choos-
ing a major? What other alternatives did you have in mind?
What were the factors that helped you to choose your major?

Question 4: How has your experience been in your major?
How has your experience been as a woman in your major?
Do you think the fact that you are female influences the rela-
tionship with your peers, professors, or staff in your major?

Question 5: What are your personal and/or professional
plans for the next 5 years?

Question 6: We are conducting an investigation on the im-
pact of gender programs in the geoscience majors at FCFM.
Do you have something else related to this topic that you
would like to talk about?

Thank you very much!
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