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Abstract

Gender studies allow understanding the realities of women from their experiences in different areas, such
as robotics and STEM careers. For this reason, through a descriptive research with a qualitative approach
and the application of in-depth interviews with female university students, perceptions and opinions
related to the conditions that affect vocational choice were collected in five categories; family and
cultural influence, academic trajectories, presence or absence of school discrimination; influence of the
robotics workshop and the participation of women in science and technology. Among the results it was
observed that, although the number of women in robotics engineering programs remains low both in
Mexico and worldwide, women's experiences in these professions highlight the crucial role of family
support, socio-cultural influences and institutional contexts in the development of their career paths and
preferences.
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Resumen

Los estudios de género permiten comprender las realidades de las mujeres a partir de sus experiencias en
diferentes areas, como la robdtica y las carreras STEM. Por esta razon, mediante una investigacion
descriptiva con enfoque cualitativo y la aplicacion de entrevistas a profundidad a estudiantes
universitarias, se recolectaron percepciones y opiniones relacionadas con las condiciones que afectan la
eleccion vocacional en cinco categorias; influencia familiar y cultural, trayectorias académicas, presencia
0 ausencia de discriminacién escolar; influencia del taller de roboética y la participacion de las mujeres
en ciencia y tecnologia. Entre los resultados se observd que, aunque la cantidad de mujeres en los
programas de ingenieria en roboética sigue siendo baja tanto en México como en el mundo, las
experiencias de las mujeres en estas profesiones resaltan el papel crucial del apoyo familiar, las
influencias socioculturales y los contextos institucionales en el desarrollo de sus trayectorias y
preferencias profesionales.
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Introduction

Robotics, a discipline of growing social, scientific and technological relevance, has established itself as
an engine of transformation in various areas of life. Its impact extends to key sectors at national and
international level, driving productivity, health, sustainable development, innovation, knowledge and
environmental protection.

In this global context, in 2015, 193 countries committed to the Sustainable Development Goals
(SDGs), a comprehensive plan of action to ensure a better future for humanity (ONU, 2015). These goals
address fundamental global challenges that threaten human and planetary well-being. In particular,
robotic systems emerge as key tools to achieve these goals by directly contributing to 13 of the 17 SDGs
(Figure 1). Their application can accelerate progress in eradicating poverty and inequality, mitigating
climate change, boosting prosperity and productivity, promoting gender equality, and strengthening
peace and justice.

(Haidegger et al., 2023) highlight the potential of robotics to significantly impact the achievement
of the Sustainable Development Goals (SDGs), stating that “Robotics has the potential to facilitate 46%
of the goals, in particular for the SDGs related to industry and the environment, which forecasts a huge
impact on our production systems and thus on our entire society” (p. 423).”

Robotics mainly impacts the following areas: 1. Industrial in strategic sectors such as automotive,
agriculture, semiconductors, pharmaceuticals and mining, 2. Environmental care in surveillance and
atmospheric monitoring, 3. Hospital services, transportation and cleaning, 4. Space and nuclear research
and, finally, 5. Social in areas of health, economy, labor and education.
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Figure 1
Sustainable Development Goals.

Source [ONU, 2015]

In the educational field, robotics has had a significant impact on the Mexican academic sector.
This is evidenced by the growing offer of engineering programs in robotics, industrial robotics, robotics
and digital systems, and mechatronics by various higher education institutions in the country.

The 2021 statistical yearbook of the National Association of Universities and Institutions of
Higher Education (ANUIES, 2025) reveals that, in the 2020-2021 school year, engineering careers in
Mexico will attract a total of 924,000 students. Within this panorama, women represent 31% of the
student population, with a total of 291,000 enrolled.

Figure 2 illustrates the distribution of students in robotics-related engineering careers for the
2023-2024 school year. The data reveal that, out of a total of 196,984 students enrolled in these careers
in Mexico, 28,306 are women, corresponding to a female participation of 12.6%”.


https://www.un.org/sustainabledevelopment/es/2015/09/la-asamblea-general-adopta-la-agenda-2030-para-el-desarrollo-sostenible/
https://www.sciencedirect.com/science/article/pii/S2352550923002634
https://anuario.anuies.mx/
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Figure 2
Comparison of the participation of women in engineering fields related to

robotics in Mexico, Jalisco and UTJ
Source [Statistical Yearbook of the National Association of Universities and Higher
Education Institutions (ANUIES, 2025)]

The Technological University of Jalisco [UTJ] presents a female representation of 11% in its
robotics-related engineering programs in the 2023-2024 enrollment. This figure, although it may seem
modest compared to the 50.7% of women in the total population of Jalisco (Instituto de Informacion
Estadistica y Geogréafica [IIEG], 2024), exceeds the national average by 1.2 percentage points (Figure
2). This performance places Jalisco in a moderately advantageous position in the promotion of female
technological vocations.

The data presented in Figure 2 allow us to infer gender patterns in the choice of studies and
careers. As (Pérez, 1993) points out, historically there have been areas of study considered
“stereotypically feminine and masculine”. In the current context, and according to data from the National
Institute of Women [INMujeres, 2024], robotics engineering, belonging to the scientific and
technological field, shows a male overrepresentation compared to professions such as “health sciences
(69.8%) and education (76.7%)” (p. 3), where the female presence is in the majority. This trend may be
influenced by ingrained beliefs, such as the one cited by (Guevara and Flores 2018, p. 3), who note that
“it is believed that males are better endowed for scientific disciplines,” although it is important to
recognize that these beliefs do not reflect the inherent capabilities of each gender.

Although vocational choices are complex and influenced by multiple social factors, career
decisions in engineering seem to be associated with different motivations according to gender. According
to (Alemany,1992), whose research needs to be updated, men tend to show an earlier and more direct
vocational interest, while women “report a later and more rational choice, after seeking information and
advice or to the exclusion of other alternatives”. It is important to note that this perspective may not
reflect the diversity of current experiences and motivations, so additional research is needed to better
understand women's career choices in engineering in the contemporary context.

The participation of women in Science and Technology (S&T), especially in robotics engineering,
is favored by school curricula that encourage the appreciation of S&T from elementary and high school.
Activities such as science fairs, robotics competitions and STEM (Science, Technology, Engineering and
Mathematics) Challenges, combined with the promotion of curiosity, interest and taste for science, can
generate a personal inclination towards these areas.

In contrast, the lack of positive experiences in childhood or adolescence, characterized by the
difficulty, failure, boredom or stress associated with S&T, may deter female students from choosing
scientific careers. Likewise, gender stereotypes, which attribute supposed innate deficiencies to women
in these areas, may limit their vocational options, impacting their choice of scientific and technological
studies at an early age.


https://iieg.gob.mx/ns/wp-content/uploads/2024/01/FichaIniciodeaño2024.pdf
https://iieg.gob.mx/ns/wp-content/uploads/2024/01/FichaIniciodeaño2024.pdf
https://redined.educacion.gob.es/xmlui/bitstream/handle/11162/84681/008199400014.pdf?sequence=2
http://estadistica-sig.inmujeres.gob.mx/formas/tarjetas/Educacion.pdf
https://biblat.unam.mx/hevila/Actualidadesinvestigativaseneducacion/2018/vol18/no2/7.pdf
https://www.researchgate.net/publication/305876155_Alemany_Carmen_1992_Yo_no_he_jugado_nunca_con_Electro-L
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(Guevara and Flores, 2018) emphasize that the difficulties faced by girls and women in the areas
of science and technology do not originate in their individual abilities, but in external factors such as
“differential socialization by gender inherent in science itself, in the way it is taught, and in family and
social expectations that limit the opportunities for girls and women to develop in the field of science” (p.
3) and technology.

The figures reveal a low representation of women in both the technology sector and in science.
Globally, only “3% of women perform specific tasks in the technology sector” (Chilan et al., 2021, p.
68). In the scientific field, female participation amounts to 30% globally, placing Mexico in 24th place
with 33% of female researchers (United Nations Educational, Scientific and Cultural Organization
[UNESCO, 2021]. In an effort to make visible and honor the contributions of female scientists in Mexico
and around the world, the Mexican Academy of Sciences published a commemorative periodic table in
the framework of the International Day of Women and Girls in Science 2025 (Figure 3).”

While female representation in S&T fields still remains below one-third of the total population,
it is critical to recognize and value the contributions of women who have gone before us. As (Tietjen,
2017) notes, these pioneering women have made “fascinating contributions [...] in the areas of science
and engineering in the history of the world.” In order to empower women and boost gender equity in
technological and scientific vocations, it is imperative that universities and scientific institutions
implement concrete measures that allow, first, to thoroughly analyze the current situation and, second,
to actively encourage female participation.

Wl hmer :
Cuevas Neymet Bavo olla

Figure 3
Periodic table to recognize the contributions of female scientists in Mexico and around the
world

Source [Mexican Academy of Sciences (AMC, 2025)]

In this context, it is essential to investigate the factors that influence women's choice of
technological careers. What motivates women to choose careers in the technological field? What factors
-attitudinal, familial, sociocultural and academic- influence their decision to study engineering? What
barriers, both internal and external, may limit their access to and participation in technological and
scientific education, or discourage their interest in science?

The main objective of this research project is to explore the influences, motivations and
experiences - attitudinal, familial, sociocultural, academic and gender - that have marked the life
trajectory of female university students who chose a technological career focused on robotics and who
actively participate in mobile robotics workshops and competitions. We seek to understand how these
factors have contributed to the formation of their scientific and technological vocations.


https://biblat.unam.mx/hevila/Actualidadesinvestigativaseneducacion/2018/vol18/no2/7.pdf
https://revistas.unesum.edu.ec/index.php/unesumciencias/article/view/441/363
https://revistas.unesum.edu.ec/index.php/unesumciencias/article/view/441/363
https://www.unesco.org/reports/science/2021/es/dataviz/women-share
https://www.researchgate.net/publication/321515120_Engineering_Women_Re-visioning_Women's_Scientific_Achievements_and_Impacts
https://www.researchgate.net/publication/321515120_Engineering_Women_Re-visioning_Women's_Scientific_Achievements_and_Impacts
https://mujeresenlaciencia.amc.mx/tabla/?fbclid=IwY2xjawIgt6hleHRuA2FlbQIxMAABHQFjj0_qc-aCFTCIWb9Ijk5pI3tm1u4l18OBsXxPFMhQiBuoY679wDdgPQ_aem_Dplr2YXux8dRkaMrpsvYSA

Methodology

In order to answer the questions of this study, a descriptive research with a qualitative approach was
chosen. Descriptive because its priority is “to get to know the situations, customs and prevailing attitudes
through the accurate description of activities, objects, processes and people” (Alban et al., 2020, p. 171).

With a qualitative approach because it understands reality as a social construction, since
“qualitative methods privilege the interpretative study of the subjectivity of individuals and the products
resulting from their interaction. The central sociological aspect of this perspective refers to the meaning
that reality has for individuals and the way in which these meanings are linked to their behaviors” (Castro,
1996, p. 64). That is, “it focuses on how situations or events occur, so it is concerned with attitudes,
beliefs, or the ways in which people make sense of and interpret the experiences they go through and the
world around them” (Koh and Owen, 2000 as cited in Valle, et al., 2022).

Our purpose is to describe the experiences of female university students in the Robotics career
and to relate their life stories around the perceptual constructions of gender, the processes of career
choice, their motivations and scientific and technological vocations, as well as the impact that
participation in the robotics workshop has had on their personal and professional trajectories.

1. Participants or profile of the students interviewed.

Six female students enrolled in the Mechatronics, Robotics and Automation programs, who are part of
the institutional robotics workshop and have participated in competitions such as the RoOboRAVE Mexico
World Championship, RoboMatrix, WER Robotics, among others, sponsored by universities, were
selected during the period 2022-2025. The age distribution of the participants is concentrated between
19 years old (17%) and 22 years old (83%).

Six female students enrolled in the Mechatronics, Robotics and Automation programs, who are
part of the institutional robotics workshop and have participated in competitions such as the RoOboRAVE
Mexico World Championship, RoboMatrix, WER Robotics, among others, sponsored by universities,
were selected during the period 2022-2025. The age distribution of the participants is concentrated
between 19 years old (17%) and 22 years old (83%).

2. Instrument.

We chose to conduct in-depth qualitative interviews for data collection, since we consider that this
research technique allows us to get closer to the perspective of the individuals involved in the object of
study. As (Ruiz Blazquez, 2015, p. 52) points out, it is “a way of understanding reality always
presupposes a way of approaching it”. This helps us to understand the ways of interacting in the world
and to represent them according to the particular conditions of the participants, maintaining fidelity to
the essence of their expressions for their cultural translation and always respecting their way of speaking
and the idioms used by the informants.

We chose to conduct in-depth qualitative interviews for data collection, since we consider that
this research technique allows us to get closer to the perspective of the individuals involved in the object
of study. As (Ruiz Blazquez, 2015, p. 52) points out, it is “a way of understanding reality always
presupposes a way of approaching it”. This helps us to understand the ways of interacting in the world
and to represent them according to the particular conditions of the participants, maintaining fidelity to
the essence of their expressions for their cultural translation and always respecting their way of speaking
and the idioms used by the informants.

The choice of the qualitative in-depth interview is based on the perspective of (Taylor and
Bogdan, 1987), who “affirm that these face-to-face encounters between the researcher and those who
participate as informants allow us to understand the perspectives that people have regarding their lives,
experiences or situations, as they express them in their own words”. In this way, the interview becomes
a valuable tool for analyzing the profound interaction between the sociocultural and personal dimensions
that influence the academic trajectory of women in robotics, science and technology.


https://www.recimundo.com/index.php/es/article/view/860/1363
https://sotraem.izt.uam.mx/wp-content/uploads/2023/12/8_Castro_Subjetividad.pdf
https://sotraem.izt.uam.mx/wp-content/uploads/2023/12/8_Castro_Subjetividad.pdf
https://files.pucp.education/facultad/educacion/wp-content/uploads/2022/04/28145648/GUIA-INVESTIGACION-DESCRIPTIVA-20221.pdf
https://scispace.com/pdf/las-entrevistas-en-profundidad-y-la-biografia-47vmkeyiw6.pdf
https://scispace.com/pdf/las-entrevistas-en-profundidad-y-la-biografia-47vmkeyiw6.pdf
https://pics.unison.mx/maestria/wp-content/uploads/2020/05/Introduccion-a-Los-Metodos-Cualitativos-de-Investigacion-Taylor-S-J-Bogdan-R.pdf
https://pics.unison.mx/maestria/wp-content/uploads/2020/05/Introduccion-a-Los-Metodos-Cualitativos-de-Investigacion-Taylor-S-J-Bogdan-R.pdf
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A qualitative in-depth interview guide, based on the proposal of (Bell6 et al., 2015, p. 24) and
adapted to the needs of the research, was designed for the collection of information. This guide explored
the following dimensions: family and cultural influence on formative decisions; academic trajectory prior
to engineering studies; presence or absence of discrimination by professors and peers; influence of the
robotics workshop in the construction of personal and professional trajectories; and perceptions about
women's participation in science and technology.

3. Procedure

Data collection was carried out during the first quarter of the 2025 academic year. For this reason, the
interviews were conducted at the university facilities with the voluntary participation of the students,
who signed an informed consent form. The objectives of the study were explained in detail, ensuring the
confidentiality of their information. They were informed of their right to share only the information they
considered relevant. In addition, their permission was obtained to record the audio of the interview and
to use extracts of their stories and accounts in scientific publications, authorizing the use of their first
name.

Results

The findings of this research are structured around five dimensions analyzed: family and cultural
influence on educational decisions; academic background prior to engineering studies; presence or
absence of discrimination by teachers and peers; influence of the robotics workshop on the construction
of personal and professional trajectories; and perceptions of women's participation in science and
technology. These aspects were understood in greater depth through the narratives shared by the female
university students.

Family and cultural influence on formative decisions

According to (Bourdieu,1997), “the family is conceived as a cultural capital, where the individual
acquires a set of qualifications produced by the family environment”. This means that sons and daughters
acquire from the family, even before starting school, many of the qualities, capacities and skills they will
need in their educational environment. Family connections have a considerable impact on the career
decisions of adolescent girls, something that will be examined in the analysis of this research.

The data obtained come from the life histories of the students in their respective contexts of origin.
It is important to note that these environments often consist of families in which gender roles are clearly
defined. Moreover, in these households, both social and labor equity can be observed in their intrafamily
structures.

“The influence on my mom's side, has not been much, well yes, she is working as such at
Continental, as an engineer, but I have not physically seen what she does, what | saw was when my dad
took me to her work, he showed me the conveyor belts and they caught my attention.”

“My sister is older than me. She studies industrial engineering. She was helping me do all the
paperwork. She told me, <<well I say this career (Mechatronics) is better than others>>."
Monserrat

There are, however, notable examples where mothers still do not believe in the possibility of
breaking archaic and ingrained female stereotypes of past generations, where the participation of women
could not build or develop cognitive and labor areas in subjects such as automation and robotics. The
students themselves, determined to develop their scientific vocation, have had to face and overcome
comments and situations that devalue or disapprove their decision to study engineering. They are aware
that these careers do not yet have a female representation that reaches at least a quarter of the student
body, which leads them to reflect on the challenges they might encounter in the industrial field.

Having experienced disapproval from their immediate family, far from stopping them, has
encouraged them to redefine their self-concept, to study and work with determination to achieve their
dreams, to contribute with intelligence and elegance to new possibilities in the industrial field, to
scientific growth and to their personal fulfillment.


https://d1wqtxts1xzle7.cloudfront.net/45494475/Seleccio_n_carreras_final-libre.pdf?1462846460=&response-content-disposition=inline%3B+filename%3DSeleccion_carreras_con_perspectiva_de_ge.pdf&Expires=1765579062&Signature=IPAOORJHU2sVcKI~JO~HTyZOO05OupS3xM82A1OPGY8hhByRW4p-Q~dcZsDs7k7p35tdbVdm8NXK4t8zV5N9hWYyV-uP-h8kiGwcDbQayh4bWX4d6wmtwg0poVOA5kzhCkH3OO2m1nQnk4-SeYikIVQ-BVcE1MYS4fKhmoRigr0C~oRHeH9EkYrY8y1fIXOUQ~Dr70r5jpV9vL~XBHeDY6yUZImKyV-bg6-01IDabrQVcatyPI4QQ6PMYzTdO6ZueHBFyMgann~dJ9L0R6HwPjN3UrCsmI-RvUPZRE3XVa4j1O8a-jx7uAoSNOeFhOYH3bYihe25GSXkGUPq0BO5og__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://estudiossociologicos.colmex.mx/index.php/es/article/view/658
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“First it was my mom, yes, she told me, <<you study robotics and I laugh at you>>. [ was like,
<<That's too bad>>. Well yes, in a while | eliminated that idea of one-day studying robotics.”
Jessica Lizbeth

As (Eccles, 1994) rightly points out, “The family environment plays a crucial role in shaping the
identity and career aspirations of young women. Studies have shown that family support, both emotional
and financial, can significantly influence the motivation and academic success of female students in
STEM (Science, Technology, Engineering, and Mathematics) fields.”

“My mom tells me a lot about her job, is that she knows a lot about automation and
manufacturing, but she tells me she had never heard of anyone studying robotics. I said, and why not do
it? Besides, | like mathematics and my teachers encouraged me: <<you should study engineering>>.
From there my interest in studying robotics was born. ”

Cecilia Betsabee

Importantly, according to (Cerinsek, Hribar, Glodez and Dolinsek, 2013), the influence of the
mother and good teachers have a greater impact on the choice to study STEM careers in women than in
men. In this context, the personal history of female students throughout their academic career, including
areas such as robotics, is influenced by a variety of factors. Among the most significant are the role
models within their families and the dynamics generated there, which, on many occasions, play a key
role in their vocational decisions.

It can be seen how family archetypes, whether inspirational or challenging, exert a significant
influence on the decision to study robotics.

"My mom supported me from the beginning, in fact, she also mentioned that it was probably going
to be difficult, not so much because it would make the career impossible for me, but because of the
insinuations that women face since most in engineering are men and there are few women [...], so that
would be the difficulty.”

Tsiara.

Consequently, a combination of support and warnings from the family environment is reflected,
together with a tendency to face technical difficulties during their academic training. Added to this are
gender barriers, which manifest themselves as limitations, obstacles and impediments throughout their
personal and professional development.

On the other hand, the direct support of a family member stands out, which shows how, despite
good intentions, the family environment can also sow doubts or generate fears about academic
challenges, such as the study of mathematics, science and the social expectations associated with
technological careers. According to (Maloney, Ramirez, Gunderson, Levine and Beiloc, 2015), “parents
‘beliefs and attitudes towards mathematics affect daughters’ beliefs and attitudes towards this subject, if
parents have a negative perception, daughters will most likely have it too”.

“My uncle, he is also a mechatronics engineer and more or less guided me in all this robotics.

My parents made me rather afraid, they told me <<that's a lot of math>>; then | thought about it a little
bit, but in the end | decided to study and my parents were also the ones who told me to go ahead”.

Jessica Jaqueline

In short, women's experiences in the field of robotics are profoundly influenced by their
interactions with their families and by the perceptions of the social and cultural environment in which
they develop, especially regarding technology-related careers, such as engineering. According to Eccles'
theory (1994), "women's educational and professional choices depend not only on their interests and
abilities but also on their parents' ideas, qualities, expectations, and what is expected of them in
performing their socially gendered roles,”" which can affect their perception of the challenges and
opportunities of entering an engineering field. Parents impact the cognitive, social, and cultural
development of women with their beliefs, actions, and motivations.


https://journals.sagepub.com/doi/10.1111/j.1471-6402.1994.tb01049.x
https://www.researchgate.net/publication/241731495_Which_are_my_Future_Career_Priorities_and_What_Influenced_my_Choice_of_Studying_Science_Technology_Engineering_or_Mathematics_Some_Insights_on_Educational_Choice-Case_of_Slovenia
https://sites.temple.edu/cognitionlearning/files/2015/09/Maloney-et-al-2015.pdf

Academic background prior to engineering studies

Studies reviewing the motivations behind choosing engineering careers reveal the existence of various
factors that influence this academic and professional decision. According to (Moran & Benson, 2019),
“among the most decisive factors are the following: background and origin (Lent, Brown, and Hackett,
1994), academic preparation and experience, parental influence (Porter, 2011), and students'
mathematical skills and preparation (Lent, Lopez, and Bieschke, 1991; Nicholls, Wolfe, Besterfield,
Shuman, and Larpkiattaworn, 2007).

Both educational environments and significant figures in the lives of women who choose to study
robotics have a decisive impact on the promotion and visibility of non-traditional academic paths,
facilitating the emergence of early interests in science and technology. Educational background
influences career choice, but it is not always the only or most decisive factor. There are students whose
school environment provides the right conditions to guide their vocation, although there are also cases
where such foundations are non-existent.

For more than a decade, according to the study by (Vazquez-Alonso and Manassero—Mas, 2015),
in six countries (Argentina, Brazil, Colombia, Panama, Mexico, and Spain), several elements that
influenced the choice of STEM careers were analyzed. One of the factors was “influential people”
(mother or stepmother, father or stepfather, good teachers, friends, vocational counselors).

“In middle school, someone told us about robotics and programming. And I said, I have to study
that. In high school, we also had help from the government, who gave us talks on robotics. The guidance
counselor told us, <<Programming is very easy and you earn good money>> (...) But | see it more as
development. In high school, I started researching it. And | also told my teachers that | had a lot of
confidence in them, and they said, <<Yes, you can>>".

Jessica Lizbeth

“Some of my close friends told me about the mechatronics engineering degree (...), but I said,
'I've never seen a woman study robotics."”

“I decided to study robotics based on my own decision and conversations with my mother (...).

My teachers also encouraged me to study engineering, as they always encouraged me to study because
I am very good at math.”

Cecilia Betsabee

Understanding the academic background that motivates female students to choose a career in
engineering—and particularly in robotics—is essential for identifying the factors that influence the
development of scientific and technological vocations.

It should be noted that, in the cases analyzed, the students also share that their interest in robotics
arose recently, after having previously pursued another university degree more closely related to science,
but which did not fully meet their expectations. These academic shifts not only reflect a search for
professional identity, but also resilience and the ability to rebuild a life project around new opportunities
within the field of technology.

“After dropping out of another university, where I was previously studying physics, a year ago |
became convinced that I wanted to study robotics.”
Tsiara.

The findings indicate that, for some female students, the choice of engineering was not directly
influenced by an academic path specifically oriented toward science or technology.

“I don't remember any important events in primary or secondary school. My high school
education was general, with very little related to science.”
Jessica Jaqueline


https://ride.org.mx/index.php/RIDE/article/view/440
https://revistas.uca.es/index.php/eureka/article/view/2920/2622
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As evidenced in the testimonies analyzed, the students attended a general high school with little
connection to scientific content, which highlights a lack of early exposure to knowledge in the
technological field. This reality aligns with the proposal by (Dasgupta and Stout, 2014), who state that
“the educational environment, including the quality of teaching, the availability of resources, and the
presence of role models, can influence young women's decision to pursue careers in engineering and
technology.”

They also point out that “educational programs that promote inclusion and gender equity can be
decisive in the retention and success of female students.” This explores how previous educational
experiences and subsequent decisions shape the academic trajectories of women who choose to study
robotics.

According to (Vazquez-Alonso and Mas, 2009), this analysis of this category reveals a significant
disparity in students' experiences. While some are encountering robotics for the first time, others lack
any role models or references to help them orient their professional vocation toward technology.
Therefore, it is crucial to promote more enriching and equitable school environments and to promote
educational policies that facilitate active and consistent participation in the study of engineering from the
beginning of their academic careers.

Presence or absence of discriminatory behavior on the part of teachers and classmates

From a critical gender perspective, the study by (Calles and Orantes, 2021) highlights the importance of
integrating a gender approach into advanced technology training programs, as demonstrated by the
Master's Degree in Engineering for Industry with a Specialization in Robotics in El Salvador. This
reflection is highly relevant to university contexts, where women's participation in areas such as robotics
remains limited.

Through the analysis of female students' experiences, it is recognized how the explicit
incorporation of the Sustainable Development Goals (SDGs), in particular SDG 5 on gender equality,
can contribute significantly to the construction of more equitable scientific vocations. The visibility of
stereotypes, the promotion of female role models in engineering, and the adaptation of school curricula
with gender sensitivity emerge as key strategies that can promote the retention and leadership of women
in these highly masculinized fields.

“There were no circumstances, nor any teachers, that discouraged me from studying robotics, at
least on the part of the teachers. However, when it comes to my classmates, yes: <<When it comes to
doing group exercises, | feel that they choose the other male classmates first. It seems that they select
among themselves and leave us girls for last, which is why we always strive to do our best on our
own>>"

Tsiara.

This testimony is a clear example of how the dynamics of her group reflect certain forms of
exclusion. It shows how, beyond the school curriculum, social relationships within the classroom
reproduce gender biases that affect the full integration of female students. Therefore, to encourage
scientific vocations among women, it is not enough to carry out affirmative institutional actions; it is also
necessary to carry out a cultural transformation that questions everyday practices in educational spaces.
However, from the perspective of another student, the opposite is true, as it is not possible to identify the
absence of gender discrimination on the part of teachers. In addition, interactions with classmates were
described as “moderately good,” suggesting that the experience is ambiguous in terms of participation in
the school context.

This indicates that educational institutions, such as universities, have also made progress in
implementing activities that promote equality, although during informal dynamics, such as the robotics
workshop in which they participate, biases have been reduced to a certain extent. However, micro-
discrimination based on gender and implicit attitudes of exclusion still occur.

“During my time studying robotics, I haven't noticed any difference in how male and female
students are treated by the teachers, but yes, the treatment has been fairly good from my classmates.”
Jessica Jaqueline


https://journals.sagepub.com/doi/10.1177/2372732214549471
https://rieoei.org/RIE/article/view/1879
https://manzanadiscordia.univalle.edu.co/index.php/la_manzana_de_la_discordia/article/view/11780/15314
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In this case, the perception of fair treatment by teachers and students is linked to extracurricular
efforts and activities to ensure inclusive teaching practices. However, when we compare the responses
with those of other students, it becomes clear that cultural and social barriers persist that affect the full
integration of women in traditionally male-dominated fields such as robotics (UNESCO, 2017).

Therefore, these nuances highlight the need to work not only on institutional policies, but also on
transforming the cultural context of universities and strengthening interpersonal relationships within the
classroom. Recent studies on women's participation in STEM careers in Latin America agree that,
although access to these disciplines has improved, cultural and social dynamics within the classroom
continue to reproduce stereotypes that can affect the educational experience of female students
(Dominguez et al., 2022). That is why it is crucial not only to promote inclusion policies but also to
generate activities and supportive conditions that promote equity at all levels, but mainly during their
university educational interaction.

Influence of the robotics workshop on the development of personal and professional trajectories

In this context, extracurricular robotics workshops represent a powerful tool that integrates various
disciplines such as mechanics, electronics, programming, and mathematics. Their implementation during
the university academic period has proven effective in strengthening both technical and conceptual skills
in female university students, while promoting key competencies such as technological thinking, problem
solving, teamwork, and stress management.

Research focused on the experiences of female students reveals how participation in robotics
workshops influences the professional interests and goals of young women studying robotics.

“In the robotics workshop, if they have been helping me to gain knowledge, in fact, 1 feel that the
members of the workshop have not made any distinction (based on gender). From the beginning, | told
them that | had no experience or much knowledge, and even so, this did not interfere, since from the
beginning they were very attentive. Anything | did not understand, they explained to me well, in detail
and without prejudice. That is why I like to continue in this career.”

Tsiara.

“Yes. In fact, at first I didn't know how to solder. They told me, <<Hey, go solder some
sensors>>. And | was like, jAy, caray! | don't know how to do that. <<No, come on, Jessy, you can do
it>> (...) | started soldering on my own, and there were three sensors that | couldn't get to work, but the
rest turned out fine. So I learned.”

Jessica Lizbeth

Robotics workshops have been shown to not only develop technical skills, but also strengthen
soft skills that are fundamental to professional growth. According to (Sierra Rativa , 2020), robotics
education allows students to develop skills such as group cohesion, reflective thinking, and autonomy,
which are essential elements for their comprehensive training. Furthermore, these spaces foster creativity,
innovation, and leadership, qualities that are highly valued in today's workplace.

“When I belonged to the robotics club, I was the only woman. I remember the RoboRAVE Mexico

2023 World Championship competition. It was a very difficult stage because we arrived and they changed

the competition rules. In a matter of moments—one night—we built two different types of robots in

addition to the original one, which took us a long time to make. So, | feel like that helped me learn to

work under pressure. It made me stronger, helped me manage stress, and solve problems. So,
participating in the competition was a good learning experience.”

Cecilia Betsabee

“My participation in the robotics workshop has had a big impact, a really positive one. I learned

a lot there, both about competing in RoboMatrix 2025 and about working under pressure, doing things
super-fast, and working as a team.”

Jessica Jaqueline


https://unesdoc.unesco.org/ark:/48223/pf0000253479
https://octaedromx.com/libro/mujeres-en-la-educacion-universitaria-de-ciencia-ingenieria-tecnologia-y-matematicas/
https://revistas.unam.mx/index.php/rmbd/article/view/75158
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Participation in robotics workshops can significantly increase students' confidence in their
technical skills, as well as their ability to tackle complex challenges. (Cedefio Zambrano, 2023) makes a
proposal based on a study by the University of La Sabana, arguing that educational robotics improves
students' motivation and commitment, which translates into greater interest in pursuing STEM-oriented
careers.

“The experiences in the robotics workshop have greatly increased my confidence, because being
in the workshop is very different from being in class. In the workshop, | feel like | see many things in
greater depth and I can ask the teacher questions with more confidence than I normally would in class.”

Jessica Jaqueline

In other words, these types of extracurricular workshops allow university students to apply the
theoretical knowledge acquired in the classroom to practical contexts. This applied experience reinforces
learning and facilitates a deeper understanding of technical concepts.

“My confidence has increased because I have noticed that my classmates are more advanced in
their knowledge, and the classes have helped me understand how one thing supports another. However,
1 feel that the workshop has expanded my knowledge even further.”

Tsiara.

“At first, it seemed like a simple workshop. But when I saw everything that was involved and my
classmates building robots, it started to seem very interesting to me. This has increased my confidence
in certain areas. | participated in the workshop starting in the second semester, so | already had a grasp
of some concepts and techniques before moving on to the third semester, which | think benefited me. It
was like they explained things more here. In certain technical aspects, having participated gives me
greater confidence because | felt more comfortable understanding things. Also, when we competed and
won, seeing the results we expected gave me great relief. So I said, 'Okay, it's not that complicated."”

Monserrat

(Molano and Acero, 2025) point out that “educational robotics allows students to work on
interdisciplinary projects that combine different areas of engineering.” As a result, it has established itself
as an effective tool for promoting practical and interdisciplinary learning in the academic field, allowing
students to apply their knowledge to solve problems they will encounter in the workplace.

Robotics workshops are an effective intervention for the professional and personal development
of female university students. The design of these workshops, focused on integrating technical skills with
the development of interpersonal skills, has a positive impact on the confidence, motivation, and ability
of participants to apply theoretical knowledge in practical contexts.

In addition, the methodology used, which prioritizes the creation of an inclusive and diverse
environment, proved to be effective in promoting gender equality in the field of engineering and
technology, encouraging the participation of women, as mentioned by (Cedefio Zambrano, 2023)
according to the study by the Universidad de la Sabana: ” educational robotics can spark genuine interest
in STEM careers among female students, which may translate into greater representation of women in
these fields in the future. Robotics workshops, therefore, not only improve skills, not only can you
improve technical skills, but they also have the potential to change the career paths of female students.”

“When I started going to RoboMatrix 2025 competitions, | think that's when | realized my future
prospects, because | saw people from other countries, from other places, and | thought it was cool, like
it was more professional, because they were giving me a lot of experience, a lot of tools that you might
not have if you were only in the classroom and not in the workshop.”

Monserrat

As mentioned above, the robotics workshop promotes the development of cognitive skills,
strengthens self-awareness, and helps participants acquire a variety of skills. However, participating in
competitions offers significant added value; interacting with students from other universities, both
national and international, broadens the participants' future prospects. This experience allows them to
transcend their immediate environment, visualizing a professional horizon with international projection
and reinforcing their confidence in their own ability to achieve it.


https://editorialinnova.com/index.php/rig/article/view/63
https://revistas.idep.edu.co/index.php/educacion-y-ciudad/article/view/3160
https://editorialinnova.com/index.php/rig/article/view/63
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Perceptions about women's participation in science and technology

For a long time, research has been conducted on women and their career prospects in different areas of
work. Several factors converge to determine why women succeed or fail to position themselves with
greater or lesser difficulty in the jobs they tend to pursue. Sometimes it is male colleagues who manage
to secure these positions more quickly, despite having less seniority or lacking the characteristics
necessary to perform the duties of the area of recruitment with better results.

In the United States, (Bailyn, 2003) showed the existence of gender inequalities in a study
conducted at the Massachusetts Institute of Technology (MIT). Through the analysis of resumes, he
concluded that male candidates were preferred over female candidates. Similarly, he compared salaries,
showing the existence of a gender pay gap.” Gradually, female students begin to notice, from their choice
of career, that they are a minority in school groups and, later, in their integration into the industrial field.

“Do you think women have the same opportunities as men in areas such as science and
technology? | have my doubts about that, eh? Because right now, when I'm doing my internship, I'm the
only woman. And they're surprised because I'm the only one there. Wow! Well, okay. But a friend told
me that her mother is an electronics technician, but they often said that she wasn't accepted on projects.
They had already told her that she had a project in Veracruz, and as soon as she joined, two weeks later
they gave her that project in Veracruz and not her. No, they are so considerate in the industry. And I also
don't know how true it is that she told me, <<that they pay her a little less than the other guy>>".

Jessica Jaqueline

Some studies have shown that younger women are unable to clearly visualize the discrimination
that can occur in the various workplaces, since they are beginning to walk in those areas. It is important
to continue working in the interest of decreasing this gap of labor inequality that other studies have made
known so that the new generations that are emerging continue to build a new future, a future sheltered in
their families in seeing other women achieve it, leaving in the past more and more inequality in
employment.

"l haven't decided what | want to specialize in yet, but I think I feel most comfortable in the
corporate world. As | said, my family works in this sector. So | think | also want to work with them,
whether 1 like this field or cars more. No, | don't. I think as I learn more, | will know which part I like
more. For example, | also studied hydraulics, pneumatics, etc., but I'm not sure. I think robotics is more
suitable for cars, or I'm not sure, automation is also suitable, but I know more about robotics.

So... Well, 1 think it's like continuous learning: see what subjects | choose, what they teach me
and see what | like the most.
- Do you think the situation is more complicated for women in the workplace?
- No, I think it is the same.
- Why do you think so?
- Because | think | have seen men and women doing the same jobs".
Monserrat

It's significant that family environment plays a crucial role in shaping the identity and career
aspirations of young women. Studies have shown that family support, both emotional and financial, can
significantly influence the motivation and academic success of female students in STEM (Science,
Technology, Engineering and Mathematics) fields.

Conclusions

The field of robotics has become a driving force in various sectors, playing an essential role in advancing
the Sustainable Development Goals (SDGs) (ONU, 2015) and promoting innovation in industry,
environmental conservation, health and education. However, as analyzed in this research, it still faces
significant gender inequalities, especially in educational and professional participation. Although female
representation in robotics-related engineering programs continues to be low, both in Mexico and globally,
the experiences of women in these professions highlight the fundamental influence of family support,
sociocultural perceptions and institutional contexts in shaping their careers.


https://onlinelibrary.wiley.com/doi/10.1111/1468-0432.00008
https://www.un.org/sustainabledevelopment/es/2015/09/la-asamblea-general-adopta-la-agenda-2030-para-el-desarrollo-sostenible/
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The findings highlight that women's inclusion and retention in robotics and STEM fields are
intimately linked to attitudinal, familial, and academic factors. Family expectations, social stereotypes,
and classroom dynamics can facilitate or complicate their participation. Likewise, extracurricular
activities, such as workshops and robotics competitions, act as empowering spaces, enhancing self-
perception, technical skills and career aspirations. Since this experience not only boosts confidence, but
also broadens career prospects, it allows female students to imagine themselves in the global context of
women in science.

However, structural barriers persist. Gender biases in education and the workplace continue to
affect women's experiences, often in subtle but significant ways. A multi-faceted approach is needed:
promoting inclusive university cultures and facilitating early exposure to robotics and technology for
young women and men. There is a continued need to integrate a gender perspective into robotics
education and research as a critical means to achieve true equity, and to amplify women's voices in the
field.

The future of robotics, as well as its ability to foster sustainable development, depends not only
on technological innovation, but also on ensuring that all people, regardless of gender, have equal
opportunities to contribute and thrive. To conclude this work, it is essential to continue research and
action to close the gender gap in robotics, underscoring the importance of collaborative efforts by all
stakeholders in the educational community.
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