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Abstract 

 

Since ancient times, women have faced various obstacles in accessing education. This study proposes a 

qualitative investigation using the systematic literature review (SLR) method to analyze and interpret 

recent studies related to the perception of stereotypes and challenges facing women in engineering. In 

this regard, the study implements the SALSA (Search, Appraisal, Synthesis, and Analysis) framework to 

ensure and guarantee the scientific rigor of the research. Additionally, as an added value, the use of the 

Covidence tool is integrated for data review, analysis, and extraction. Finally, it is worth highlighting the 

importance of this line of research, which faithfully supports the principles of gender equity, equality, 

and non-discrimination. As an added value, this study contributes to the use of technological tools with 

artificial intelligence in the scientific field. 
 
 
 

 
 

Systematic review, Women, Engineering 

 

Resumen 

 
La mujer desde la antigüedad ha vivido diversos obstáculos para acceder a la educación. El presente estudio 

plantea una investigación cualitativa utilizando el método de revisión sistemática de la literatura (RSL) con el 

objetivo de analizar e interpretar estudios recientes con relación a la percepción de los estereotipos y desafíos que 

presenta la mujer en las Ingenierías. En este sentido, el estudio implementa el marco de referencia SALSA (del 

inglés Search, AppraisaL, Synthesis y Analysis) para asegurar y garantizar el rigor científico de la investigación. 

Asimismo, como valor agregado se integra el manejo de la herramienta Covidence para la revisión, análisis y 

extracción de los datos. Finalmente, cabe resaltar la importancia de esta línea de investigación que contribuye 

fielmente con los principios de equidad de género, igualdad y no discriminación. Como valor agregado, este 

estudio contribuye con el uso de herramientas tecnológicas con inteligencia artificial en el ámbito científico. 

 

 

 

Revisión sistemática, Mujer, Ingeniería 
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Introduction 

 

According to the Statistical Handbook of the National Association of Faculties and Schools of 

Engineering (ANFEI) for the 2023–2024 academic year, women represent 32.1% of the total enrollment 

in engineering programs, with 404,870 female students out of a total of 1,261,815 enrolled students 

(ANFEI, 2024). 

 

It is well known that engineering has historically and traditionally been a male-dominated field. 

The presence of women in this area of study has been limited due to multiple barriers, such as stereotypes 

suggesting that engineering is more suitable for men. These perceptions negatively influence women’s 

decision-making and professional development. According to an article by Universidad Fidélitas, 

engineering faces challenges in breaking barriers and paving the way toward equality in a field 

historically dominated by men (Universidad Fidélitas, 2024.). 

 

Although numerous studies have demonstrated that women are equally or even more capable than 

men in these fields, cultural barriers and gender stereotypes continue to affect women’s motivation and 

confidence when choosing an engineering career. Parental influence also plays a significant role in these 

decisions. In some cases, parents encourage their daughters to pursue traditionally “feminine” careers, 

reinforcing ideas that women are not suited for leadership roles, are less logical and more emotional, or 

that being an engineer makes a woman “less feminine.” Such beliefs often lead to self- doubt, low 

academic self-esteem, or even frustration—especially when women feel they must work twice as hard to 

be recognized or accepted. 

 

Although in recent decades, globally, an increasing number of women have chosen to study 

engineering—and in some universities, they already represent around 30% of the student body (Comms, 

2024)—a significant gender gap in engineering still persists. Therefore, this study aims to identify and 

analyze the barriers that limit women’s participation in engineering education. 

 

Methodology 

 

The methodology employed in this study follows the SALSA framework (an acronym for Search, 

Appraisal, Synthesis, and Analysis), which enables a structured implementation of a systematic literature 

review through four main phases: searching, evaluating, synthesizing, and analyzing data. Each phase is 

described below: 

 

− Search: A comprehensive search of academic literature on the topic was conducted using 

recognized databases such as Google Scholar. Keywords such as “women in engineering” were 

employed. The search focused on articles published between 2015 and 2025, emphasizing 

empirical studies, prior reviews, and statistical analyses, all selected through clearly defined 

inclusion and exclusion criteria. 

 

− Appraisal: The documents retrieved were subjected to a selection process based on predefined 

inclusion and exclusion criteria. Priority was given to peer-reviewed studies published in English 

and Spanish that directly address the topic of women in engineering. Duplicated documents, 

abstracts without full-text availability, and articles unrelated to women’s participation in 

engineering were excluded. 

 

− Synthesis: The information collected was summarized and organized by grouping findings into 

key categories such as: factors influencing women’s choice of engineering careers, structural and 

cultural barriers, and statistical analyses of female participation rates across various engineering 

branches. 

 

− Analysis: Finally, a critical analysis of the synthesized content was conducted, identifying 

common trends and opportunities for future research. This phase provides a current and 

comprehensive overview of women’s participation in engineering and proposes specific 

institutional actions to promote gender inclusion. 

 

 

https://www.anfei.mx/apps/prontuario/
https://ufidelitas.ac.cr/blog/universidad/los-desafios-de-las-ingenieras-son-romper-barreras-y-%20abrir-camino-hacia-la-igualdad/https:/ufidelitas.ac.cr/blog/universidad/los-desafios-de-las-ingenieras-son-romper-barreras-y-%20abrir-camino-hacia-la-igualdad/
https://blogs.unitec.mx/mujeres-en-la-ingenieria
https://blogs.unitec.mx/mujeres-en-la-ingenieria
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Figure 1 illustrates the structure of the methodology implemented in this study. 

 

Box 1  
 

 
 

Figure 1 

SALSA framework. 
Source: Adapted from (Codina, 2022) 

 

Results 
 

Search 
 

The objective of this phase is to identify and locate literature examining how gender and cultural 

stereotypes influence women’s decisions to enter, remain in, or leave engineering programs. The search 

and identification of selected studies were carried out through a review of reliable digital scientific 

sources. To achieve this, databases recognized for their academic quality, depth of research coverage, 

and relevance to the field were utilized. The platforms consulted—selected for their accessibility and 

scholarly reliability—are presented in Table 1. 

 

Additionally, specific keywords and search strings were employed throughout the process, as 

shown in Table 2. To facilitate the systematic management of the review process, the software Covidence 

was used. This tool supports the entire workflow of a systematic review through four main stages. The 

first stage focuses on: 

 

Importing reference files from academic databases and/or bibliographic managers. During this 

step, the software automatically detects and identifies duplicate documents, separating them from the rest 

of the articles for efficient processing. 

 

Box 2 

 

Table 1 

 

Search 

Resource 

Source Type Description 

DOAJ Database DOAJ is an organized list or a broad and representative database of high-quality, free, open- 

access scholarly journals from around the world. (Directory Of Open Access Journals – 

DOAJ, 2025) 

Scielo Database SciELO is an electronic library (hemeroteca) that includes a collection of open-access 

scientific and academic journals from 17 countries, providing access through journals and 

articles. (SCIELO - Scientific Electronic Library Online, 2006.) 

Redalyc Database Redalyc is a database of high-quality scientific journals, offering open access without 

publication or processing costs. (Sistema de Información Científica RedaLyC, Red de 

Revistas Científicas, 2002) 

Mendeley Reference 

Manager 

Mendeley is a free reference manager that stores research data and functions as an academic 

network, facilitating access to scientific literature. (Mendeley | Free Reference Manager | 

Elsevier, 2008) 

   

Source: Own Source 

 

https://www.lluiscodina.com/revision-sistematica-salsa-%20framework/
https://doaj.org/
https://doaj.org/
https://www.scielo.org.mx/scielo.php
https://www.redalyc.org/home.oa
https://www.redalyc.org/home.oa
https://www.elsevier.com/products/mendeley
https://www.elsevier.com/products/mendeley
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Box 3 

 

Table 2 

  

Search Terms Search Strings 
Mujer/mujeres 

Ingeniería/Ingenierías Estereotipos de género 

Interculturalidad 

 

“Gender stereotypes AND engineering” “Women in 
engineering AND Gender” 
"Gender stereotypes" AND "engineering career" "Gender 
stereotypes" AND "engineering choice" "Gender barriers" 
AND "women stereotypes" "women" AND "engineering" 
"Engineering careers" AND "gender" "Cultural factors" 
AND "women" AND "engineering" 

 

  

Source: Own Source 

 

 

Appraisal 

 

In this second stage, following the retrieval of the selected articles, an appraisal process was conducted. 

This involved applying rigorous inclusion and exclusion criteria focused on women in engineering, as 

well as the stereotypes and challenges they face, to determine whether each study should be retained or 

excluded from the review (see Table 3). 
 

Box 4  
 

Table 3 

 

Inclusion Criteria Exclusion Criteria 
− Publications between 2015 and 2025 

− Scientific articles, case studies, or systematic reviews. 

− Published in English or Spanish. 

− Research focused on gender stereotypes affecting 

women in engineering. 

− Studies addressing cultural barriers in engineering 

for women. 

− Articles on women’s choice and attrition in 

engineering programs. 

− Publications discussing young or adult women currently 

enrolled in or intending to pursue an engineering 

program. 

− Articles without full-text access. 

− News opinions or non-academic reviews. 

− Studies focusing on technical skills rather than 

stereotypes or cultural barriers. 

− Studies focusing on men or not specifying gender. 

− Gray literature, such as blogs or social media. 

 

 

Source: Own Source 

 

This phase was also managed using the Covidence platform, which facilitated the evaluation 

process through the following steps: 

 

− The titles and abstracts of the exported articles were reviewed to assess their relevance to the 

research topic and to decide whether to include or exclude them according to the predefined 

criteria set within the tool (see Figure 2). 
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Box 5 

 

 

  

Figure 2 

Definition of the Search Phase in Covidence 
Source: Own Source 

 

− The quality of the included studies was evaluated (see Figure 3), and relevant data were 

subsequently extracted for synthesis and analysis (see Figure 4). 

 

Box 6 

 

 
 

Figure 3 

Analysis and Quality Assessment Phase in Covidence 
Source: Own Source 
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Box 7 

 

 

 
 

Figure 4 

Search Results in Covidence 

Source: Own Source 

 

Synthesis 

 

According to the studies analyzed, women’s participation in engineering continues to be lower than that 

of men. Although the reviewed articles present different approaches and geographical contexts, many 

coincide in identifying structural, cultural, and gender-based barriers. 

 

Upon entering university, many women report experiencing a cold and hostile environment, often 

due to sexist remarks, exclusionary jokes, or discriminatory behavior, which normalize gender inequality 

within the classroom (Soto et al., 2024). This environment causes many women pursuing engineering 

degrees to feel isolated and fearful of rejection, believing themselves to be insufficiently capable of 

studying in such a field. 

 

Common themes identified across the studies include the perception that women are less suited 

for engineering. When women express an interest in pursuing this career path, they often face comments 

questioning their competence and femininity, and are consequently labeled as “unusual” or “out of place” 

(González-Pérez et al., 2022). As a result, many report feeling excluded or underestimated, which 

negatively affects their confidence and persistence within the program. 

 

Family expectations also play a significant role, as parents often discourage daughters from 

pursuing male-dominated fields, instead pressuring them to choose “feminine” careers. Furthermore, the 

lack of female role models in engineering makes it difficult for women to visualize themselves as 

successful professionals in these areas (Rodríguez et al., 2024). 

 

 

https://journals.uclpress.co.uk/lre/article/pubid/LRE-22-6/
https://doi.org/10.3389/fpsyg.2022.918439
https://doi.org/10.5944/reop.vol.35.num.2.2024.41946
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This demonstrates that the barriers affecting women’s decisions to enter—or even remain in— 

engineering programs are deeply linked to gender norms instilled since childhood, which reinforce the 

idea that women are less capable of leading in technical fields. These beliefs persist throughout their 

academic lives, continuing to limit their participation in disciplines traditionally dominated by men, and 

leading to experiences of judgment, exclusion, and gender inequality within engineering education. 

 

Analysis 

 

The studies analyzed provide a comprehensive view of the conditions faced by women in their entry, 

persistence, and even withdrawal from engineering programs. Although the methodologies vary across 

the reviewed articles, they all agree that the gender gap and inequality in these fields are strongly 

associated with stereotypes, social norms, and, in some cases, institutional dynamics that perpetuate 

gendered perceptions and influence daily experiences. 

 

One of the most recurring findings concerns the persistent belief that engineering is a masculine 

domain. Women interviewed in the analyzed studies report that since childhood, they were exposed to 

discouraging comments such as “that’s not for girls” or “you should study something more feminine.” 

These cultural messages confirm that the choice of study is often shaped by sociocultural beliefs. 

 

Consequently, when a woman decides to pursue engineering, she is criticized for defying gender 

expectations, facing pressure or ridicule aimed at making her reconsider her decision (González-Pérez et 

al., 2022; Rodríguez et al 2024). 

 

Beyond stereotypes, many women report feeling alienated from the academic environment upon 

entering engineering programs. Such alienation often stems from cold, dismissive, or sexist attitudes, and 

in some cases, from a lack of inclusion, which significantly influences their decision to remain or drop 

out. This appears to be a central factor in retention. 

 

Additionally, some women experience personal insecurity and signs of impostor syndrome, 

doubting their own abilities despite strong academic performance and achievements. As expressed in 

one of the studies: “Impostor syndrome in women is inevitable—especially in a man’s world” 

(González- Pérez et al., 2022). 

 

Finally, these patterns are seen to recur across different global contexts, revealing common issues 

such as a weak sense of belonging, emotional overload, lack of recognition, and the persistence of gender 

stereotypes within the classroom (María Montero, 2023). Although the number of women enrolled in 

engineering programs has increased over the years, this does not necessarily indicate a more inclusive 

environment for them. 

 

To ensure a clear and structured representation of the analysis process, the PRISMA flow diagram was 

used (see Figure 5), illustrating the different stages followed throughout the systematic review. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.3389/fpsyg.2022.918439
https://doi.org/10.3389/fpsyg.2022.918439
https://dialnet.unirioja.es/servlet/articulo?codigo=9971943
https://doi.org/10.3389/fpsyg.2022.918439
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Box 8 

 

 
 

 
Figure 5 

Synthesis of Systematic Literature Review Results in Covidence 

Source: Own Source 

 

Conclusions 

 

This systematic review examined the various factors influencing women’s decision-making when 

choosing, remaining in, or withdrawing from engineering programs, recognizing that gender inequality 

is not only rooted in stereotypes but also embedded within institutional, symbolic, and personal 

dimensions. 

 

The SALSA methodology (Search, Appraisal, Synthesis, Analysis) was employed to structure the 

research process in a systematic and organized manner. Furthermore, the use of the Covidence platform 

streamlined the evaluation and data extraction of selected articles, enhancing efficiency by enabling task 

management and division within each research phase. 

 

In conclusion, this review not only highlights the barriers women encounter in the field of 

engineering but also underscores the urgent need for institutional dynamics and inclusion policies that 

promote a more equitable environment for women. Such measures are essential to reduce the gender gap 

in engineering fields and foster equal educational opportunities for all. 
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This research contributes significantly to the advancement of science and technology through the 

application of the SALSA methodological framework (Search, Appraisal, Synthesis, Analysis), which 

ensures scientific rigor in the systematic review of literature. 

 

Furthermore, the integration of the Covidence tool, which leverages artificial intelligence, 

optimizes the management, evaluation, and data extraction processes of academic studies. In doing so, 

this work effectively combines digital technology with scientific analytical processes, thereby 

strengthening methodological quality and promoting the use of technological tools in educational 

research. 

 

Additionally, this study provides relevant evidence on gender equity in engineering, contributing 

to the development of more inclusive academic policies within the domains of science and technology. 

The results of this study reveal common patterns across diverse global contexts, making its findings 

applicable to the generation of universal knowledge on gender equity in engineering. 

 

The SALSA methodology and the Covidence platform offer a replicable model for adoption by 

various institutions and disciplines, thereby strengthening knowledge transfer and promoting the 

internationalization of research outcomes. 

 

Moreover, the institutional inclusion and equity strategies identified can be adapted to 

international contexts, fostering a more inclusive, collaborative, and gender-sensitive approach to 

science. 

 

Declarations  

 

Conflict of interest 

 

The authors declare no interest conflict. They have no known competing financial interests or personal 

relationships that could have appeared to influence in this chapter. 

 

Author contribution 

 

The contributions of each researcher involved in this study are as follows: 

 

Hernández-Cruz, Luz María: Contributed to the conceptualization, methodology, and discussion of the 

project. 

 

Llanes-Chiquini, Charlotte Monserrat de Jesús: Contributed to the abstract and introduction. 

 

García-Reyes, Karen Joseline: Contributed to the results and conclusion. 

 

Fuentes-Caraveo, Eugenia de los Ángeles: Contributed to data analysis and the preparation of figures 

and tables. 

 

Availability of data and materials 

 

No new data were generated or analyzed in this study. Therefore, data sharing is not applicable. 

 

Funding 

 
Indicate if the research received some financing. 

 

Acknowledgements 

 

Indicate if they were financed by any institution, University or company. 

 

 

 

 



22 

 

 

Abbreviations 

 

SALSA Search, Appraisal, Synthesis, and Analysis  

UACAM Autonomous University of Campeche 

 

References  

 

Background 

 

Comms, M (2024, 7 junio). Las mujeres en la ingeniería. Universidad UNITEC. 

 

Universidad Fidélitas. (2024). Los desafíos de las ingenieras son romper barreras y abrir camino hacia la 

igualdad.  

 

Fundamentals 

 

Asociación Nacional de Facultades y Escuelas de ingeniería (ANEFI).( 2024). Prontuario de fórmulas 

de fórmulas.  

 

Codina, L. (2022, 11 junio). Revisiones de la literatura y cómo llevarlas a cabo con garantías: systematic 

reviews y SALSA Framework. Lluís Codina.  

 

Mendeley | Free reference manager | Elsevier. (2008). www.elsevier.com.  

 

Support 

 

Directory of Open Access Journals – DOAJ. (2025, 5 mayo).  

 

SciELO México. (2006). Scientific Electronic Library Online.  

 

Sistema de Información Científica Redalyc. (2002). Red de Revistas Científicas de América Latina, el 

Caribe, España y Portugal.  

 

Discussion   

 

González-Pérez, S., & Amorós-Ladra, V. (2022). I am done with this! Women dropping out of engineering 

majors. Frontiers in Psychology, 13, Article 918439.  

 

Mila Comms. (2024, 6 de junio). Las mujeres en la ingeniería. Blog de la Universidad Tecnológica de 

México. 

 

Rodríguez, C., & Monreal, M. (2024). Barreras percibidas por mujeres estudiantes de ingeniería en 

contextos universitarios españoles. Revista Española de Orientación y Psicopedagogía, 35(2), 123-140.  

 

Rodríguez, C. (2024). El discurso de las estudiantes de ingeniería ante las normas sociales de género. 

Revista de Investigación Educativa, 42(1), 1-20.  

 

Soto, P., López, V., Bravo, P., Urbina, C., Báez, T., Acum, F., Ipinza, R., Venegas, J., Jeldes, J. C., 

González, C., Lepe, S., & González, J. (2024). Towards a gendered STEAM education approach: 

Building a comprehensive model to strengthen girls’ and students with non-conforming gender identities’ 

STEAM trajectories in Chilean public schools. London Review of Education, 22(1), Article 6.  

 

 

 

 

 

 

 

https://blogs.unitec.mx/mujeres-en-la-ingenieria
https://ufidelitas.ac.cr/blog/universidad/los-desafios-de-las-ingenieras-son-romper-barreras-y-abrir-camino-hacia-la-igualdad/Fundamentals
https://ufidelitas.ac.cr/blog/universidad/los-desafios-de-las-ingenieras-son-romper-barreras-y-abrir-camino-hacia-la-igualdad/Fundamentals
https://www.anfei.mx/apps/prontuario/
https://www.anfei.mx/apps/prontuario/
https://www.lluiscodina.com/revision-sistematica-salsa-%20framework/
https://www.lluiscodina.com/revision-sistematica-salsa-%20framework/
http://www.elsevier.com/
https://doaj.org/
https://www.scielo.org.mx/scielo.php
https://www.redalyc.org/home.oa
https://doi.org/10.3389/fpsyg.2022.918439
https://doi.org/10.3389/fpsyg.2022.918439
https://blogs.unitec.mx/mujeres-en-la-ingenieria
https://blogs.unitec.mx/mujeres-en-la-ingenieria
https://doi.org/10.5944/reop.vol.35.num.2.2024.41946
https://doi.org/10.5944/reop.vol.35.num.2.2024.41946
https://dialnet.unirioja.es/servlet/articulo?codigo=9971943
https://doi.org/10.14324/LRE.22.1.6
https://doi.org/10.14324/LRE.22.1.6
https://doi.org/10.14324/LRE.22.1.6

