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Introduction 

Women are a minority in engineering all over the world. Only 13% of the engineers in 

the world are women. 1 In many developed countries, such as the United States, there is a large 

gender disparity in the field. In some developing countries, such as those in Northern Africa and 

the Middle East, there is nearly equal gender representation in engineering. While a developed 

country may be investing a significant amount of money and resources to improve gender 

disparity in engineering, money may not be the key. Society, culture, and learning environment 

play an important role in determining how many women want to become engineers and continue 

along the career path. Whether or not some strategies are effective in addressing gender 

inequality in engineering is largely dependent upon the society and culture women live in.  

 

Society and Culture 

The society and culture surrounding a woman play a key role in determining her career 

path. The more developed and affluent a country, the less likely women will want to pursue 

engineering careers. In developed countries such as the United States, women are often told to 

follow their passion when choosing a career path.2 Doing so can lead to a reliance on gender 

stereotypes because the passion for a career is not innate.3 Humans are not born knowing 

precisely which profession they want to pursue. When settling on a career path, people are likely 

1 Society of Women Engineers. (n.d.) Society of Women Engineers Fast Facts. [Infographic].  
https://research.swe.org/wp-content/uploads/sites/2/2018/10/18-SWE-Research-Flyer_FINAL.pd
f  
2 Weingarten, E. (2017, November). The STEM Paradox: Why are Muslim- Majority Countries 
Producing so Many Female Engineers? Slate. 
https://slate.com/human-interest/2017/11/the-stem-paradox-why-are-muslim-majority-countries-
producing-so-many-female-engineers.html  
3 Weingarten, E. (2017, November). 

 

https://research.swe.org/wp-content/uploads/sites/2/2018/10/18-SWE-Research-Flyer_FINAL.pdf
https://research.swe.org/wp-content/uploads/sites/2/2018/10/18-SWE-Research-Flyer_FINAL.pdf
https://slate.com/human-interest/2017/11/the-stem-paradox-why-are-muslim-majority-countries-producing-so-many-female-engineers.html
https://slate.com/human-interest/2017/11/the-stem-paradox-why-are-muslim-majority-countries-producing-so-many-female-engineers.html
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to observe what others like themselves do for a living. A girl will notice that not many females 

are in the engineering field. Additionally, one study found that 49% of Americans believe that 

jobs in science, technology, engineering, and mathematics (STEM) are more difficult to get into 

compared to jobs not related to STEM. 4 The combination of not seeing many women in 

engineering as well as being in an environment where people think STEM-related jobs are too 

difficult results in engineering being a less appealing career choice. Furthermore, in Western 

culture, there is a tendency to assign gendered labels to different professions. The more a career 

path is associated with one’s identity, the more it can be tied to gender stereotypes.5 The West 

has invested billions of dollars to try to improve gender equality in engineering but has made 

slow progress.6 Even though the number of women receiving engineering degrees has been 

increasing, the number of bachelor degrees awarded only increased from 18% to 21% in the past 

two decades. 7 When women live in a society where there are gendered labels to certain 

professions, like engineering, they are less likely to want to pursue the career.8 

Tunisia has a high percentage of women engineers; they make up 41% of the engineering 

field. 9 Students in this country must take a national exam after completing high school, and their 

future profession is largely determined by their performance on the exam, 10 even if they are not 

passionate about the career path. Unlike in Western culture, women often are not told their entire 

4 Funk C, Parker, K. (2018, January 9).  
5 Weingarten, E. (2017, November).  
6 Weingarten, E. (2017, November).  
7 Women, Minorities, and Persons with Disabilities in Science and Engineering. (2019, March 
8). NSF. https://ncses.nsf.gov/pubs/nsf19304/digest  
8 Weingarten, E. (2017, November).  
9 United Nations Education, Scientific, and Cultural Organization. (2017, September). Women 
Still a Minority in Engineering and Computer Science. 
http://www.unesco.org/new/en/media-services/single-view/news/women_still_a_minority_in_en
gineering_and_computer_science/  
10 Weingarten, E. (2017, November). 

 

https://ncses.nsf.gov/pubs/nsf19304/digest
http://www.unesco.org/new/en/media-services/single-view/news/women_still_a_minority_in_engineering_and_computer_science/
http://www.unesco.org/new/en/media-services/single-view/news/women_still_a_minority_in_engineering_and_computer_science/
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lives that they can choose any profession they wish. Women in Tunisia are often given a limited 

number of options to explore, engineering being one of the options.11 In schools, limiting 

curricular choices to ones related to STEM results in more women pursuing engineering 

careers. 12 Since engineering jobs offer financial growth and promotion opportunities, women 

often receive encouragement from their families to pursue engineering.13 How women are 

brought up to understand career options is vital as they start thinking about their future. 

 

Academic Learning Environment in College 

The academic learning environment in college plays a significant role in whether or not 

undergraduate women decide to continue pursuing engineering degrees. Many female students, 

especially those in STEM, experience unequal treatment. A chilly climate describes how a field 

such as engineering, which is traditionally masculine, can be unwelcoming or hostile to 

women. 14 Studies have revealed that women who are in a hostile environment have a tendency to 

try to rationalize their experience or ignore it.15 Gender stereotypes and gender socialization can 

affect a woman’s perceived competency. Furthermore, endorsement of gender stereotypes can 

lead to the belief that the identities of an engineer and woman are conflicting.16 Disciplinary 

11 Weingarten, E. (2017, November). 
12 Weingarten, E. (2017, November). 
13 Baytiyeh, H. (2012). Women Engineers in the Middle East from Enrollment to Career: A Case 
Study. American Society for Engineering Education.  
file:///C:/Users/allis/Downloads/womenfinal%20(3).pdf  
14 Jensen, L. E., Deemer, E. D. (2019, June). Identity, Campus Climate, and Burnout Among 
Undergraduate Women in STEM Fields.  Career Development Quarterly, 67(2), 96+.  
https://link.gale.com/apps/doc/A593027741/SUIC?u=watkinson&sid=SUIC&xid=d7705b45  
15 Beddoes, K., Deters, J., Layne, P., Lewis, M., Masters, A. S., & Meikins, P. (2019, April 9). 
Women in Engineering: A Review of the 2018 Literature. Society of Women Engineers. 
https://alltogether.swe.org/2019/04/women-in-engineering-a-review-of-the-2018-literature/  
16 Jensen, L. E., Deemer, E. D. (2019, June). 

 

https://link.gale.com/apps/doc/A593027741/SUIC?u=watkinson&sid=SUIC&xid=d7705b45
https://alltogether.swe.org/2019/04/women-in-engineering-a-review-of-the-2018-literature/
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identity refers to how similar students view their own identity when they are with their peers in 

the same major. 17 Research has found that high woman-scientist identity interference relates to 

lower well-being and poorer performance for women within the STEM fields.18 Therefore, they 

would feel more emotionally exhausted, more stressed, less efficacious as students, develop low 

self-esteem, and have a more negative outlook on schoolwork.19 These feelings can lead students 

to no longer want to pursue an engineering career. Conversely, women who have a firm sense of 

disciplinary identity relate to less gender stereotype endorsement.20 Having a firm sense of 

disciplinary identity can relate to more motivation, better wellbeing, and a stronger sense of 

belonging.  

Male students are often seen as more promising individuals, which can put women at a 

disadvantage in learning environments. Men are often evaluated in ways that lead to better 

mentorships and opportunities. 21 As a result, women are not evaluated equally and do not receive 

as many opportunities. Traits such as boldness, assertiveness, confidence, risk-taking, 

self-promotion, and independence are often seen as standards in engineering and therefore 

rewarded. 22 Additionally, microaggressions can contribute to feelings of alienation, the pressure 

to work twice as hard in order to receive recognition, and environments in which one is under 

regular scrutiny and believed to be incompetent.23 Research has found that in male-dominated 

17 Jensen, L. E., Deemer, E. D. (2019, June). 
18 Jensen, L. E., Deemer, E. D. (2019, June). 
19 Jensen, L. E., Deemer, E. D. (2019, June). 
20 Jensen, L. E., Deemer, E. D. (2019, June). 
21 National Academies of Sciences, Engineering, and Medicine. (2020). Promising Practices for 
Addressing the Underrepresentation of Women in Science, Engineering, and Medicine: Opening 
Doors . Washington, DC: The National Academies Press. p. 39. 
https://www.nap.edu/read/25585/chapter/5#39  
22 National Academies of Sciences, Engineering, and Medicine. (2020). p. 43. 
23 National Academies of Sciences, Engineering, and Medicine. (2020). p. 47.  

 

https://www.nap.edu/read/25585/chapter/5#39
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STEM environments, women are 79% likely to say they feel the need to prove themselves in 

order to be respected by their peers.24 Experiencing microaggressions and unfair treatment can 

indicate to women that they should not be in the engineering field. 

Education systems with objective evaluation processes can lead to less prejudice. In 

Tunisia, a student’s standing, man or woman, is largely dictated by how well they do on their  

exams. 25 Due to the objective evaluation method, exams give everyone the same chances. This 

leads to less discrimination towards women in academic environments.26 Therefore, women are 

less likely to feel alienated or feel the need to work twice as hard as their male peers for respect 

and recognition. Furthermore, women have had complete equality under the law ever since 

Tunisia became an independent country. 27 In academic learning environments, the score a 

woman receives on an exam holds so much importance that it can overpower the idea that a 

woman does not belong in engineering. 

 

Solutions  

For more female students to consider engineering and continue to pursue the career, they 

must be provided with information and support. Over 50% of students in a survey stated they had 

little to no information regarding the engineering profession before entering college.28 Students 

24 Funk C, Parker, K. (2018, January 9). Most Americans Believe STEM Jobs Pay Better, but Few 
See Them as Offering More Flexibility for Family Time. Pew Research Center.  
https://www.pewsocialtrends.org/2018/01/09/most-americans-believe-stem-jobs-pay-better-but-f
ew-see-them-as-offering-more-flexibility-for-family-time/  
25 DeBoer, J. (2016). Perspectives on Engineering Quality in Tunisia After 50 Years of 
Statehood. Chapter 16. 
https://static1.squarespace.com/static/57e3eab42e69cffe30a4bbc0/t/594c1bcb1b10e33c1f9c372d/
1498160077238/Publication3.pdf?forcedefault=true  
26 DeBoer, J. (2016). 
27 DeBoer, J. (2016). 
28 Rincon, R. M. (2017, December). 

 

https://www.pewsocialtrends.org/2018/01/09/most-americans-believe-stem-jobs-pay-better-but-few-see-them-as-offering-more-flexibility-for-family-time/
https://www.pewsocialtrends.org/2018/01/09/most-americans-believe-stem-jobs-pay-better-but-few-see-them-as-offering-more-flexibility-for-family-time/
https://static1.squarespace.com/static/57e3eab42e69cffe30a4bbc0/t/594c1bcb1b10e33c1f9c372d/1498160077238/Publication3.pdf?forcedefault=true
https://static1.squarespace.com/static/57e3eab42e69cffe30a4bbc0/t/594c1bcb1b10e33c1f9c372d/1498160077238/Publication3.pdf?forcedefault=true
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need to be given adequate information so they can make an informed decision about the major 

they want to pursue. Mentors in the forms of peers and faculty are a proven way to provide 

students with information, support, and improve their self-confidence.29 They provide guidance 

and encouragement as the students navigate their careers. Additionally, mentors can work with 

them on their identity development. This includes developing their understanding of what it 

means to be a woman and engineer. Having a firm sense of identity improves competency beliefs 

and the perceived cost and benefit of pursuing an engineering career.30 

Another solution is to introduce community college students to university students who 

have successfully transferred into engineering majors. It is essential to take into consideration 

transfer students when understanding the gender disparity in engineering. Not everyone can 

afford to start their college education at a four-year college, and so they start at a community 

college. More than 80% of first-time community college students in the United States state that 

they aim to complete their bachelor’s degree or higher.31 Over 31% of students attending a 

two-year college in 2017-2018 were women.32 However, regardless of major or gender, only 

33% of community college students successfully transferred in 2017-2018.33 Additionally, 

women who enter community college hoping to pursue engineering careers have higher rates of 

switching out of the field than their male counterparts.34 Therefore, more support for women on 

29 Rincon, R. M. (2017, December). 
30 Jensen, L. E., Deemer, E. D. (2019, June). 
31 Rincon, R. M. (2017, December). Diversifying STEM: Increasing Women’s Persistence on the 
Transfer Pathway in Engineering and Computer Science. Society of Women Engineers.  
https://research.swe.org/wp-content/uploads/sites/2/2020/03/20-SWE-016-Research-Diversifying
-STEM_3_23_2020-FINAL.pdf  
32 Rincon, R. M. (2017, December). 
33 Rincon, R. M. (2017, December). 
34 Rincon, R. M. (2017, December).  

 

https://research.swe.org/wp-content/uploads/sites/2/2020/03/20-SWE-016-Research-Diversifying-STEM_3_23_2020-FINAL.pdf
https://research.swe.org/wp-content/uploads/sites/2/2020/03/20-SWE-016-Research-Diversifying-STEM_3_23_2020-FINAL.pdf
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the transfer pathway into engineering will yield a greater amount of women in the profession. 

University students can improve a transfer student’s ability to see and understand the transfer 

pathway, therefore acting as a mentor. In addition, doing so helps transfers develop relationships 

with students at the universities that they are considering transferring to, therefore building their 

support network. 35 Having individual personalized connections can be key for a student’s success 

in engineering. Support for women transfer students is necessary to improve the gender disparity 

within the field. 

In order for women to be able to continue their education, they need more financial 

support. Many women, especially community college students, are trying to earn their degrees 

while working part or full-time jobs. A 2006 study of STEM students found that those who 

completed their degrees were from higher-income families, and those who did not complete their 

degrees were more likely to work at least 15 hours per week.36 Financial support is beneficial for 

any type of college student and it can come in the forms of financial aid, paid internships, work 

studies, and more. The time commitment and stress of jobs often prevent women from academic 

achievement and participating in school-related activities. Participating in activities helps 

students build confidence, develop leadership skills, meet people, build networks, and be 

provided with academic support. Additionally, having a diverse faculty and more women in 

classes will help other women feel more comfortable in their academic learning environment.37 

Providing adequate financial support and opportunities for women to become involved can 

improve gender disparity.  

35 Rincon, R. M. (2017, December). 
36 Rincon, R. M. (2017, December). 
37 Rincon, R. M. (2017, December). 
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All over the world, engineering’s image needs to be improved so that students and 

families can better understand the field. Women make up over half of the engineering student 

population in some Arab states. However, the number of female engineering graduates who 

pursue work in an engineering profession is much lower.38 A study found that 59% of American 

women desire jobs where they will be helping others, compared to 31% of American men.39 All 

over the world, it is often difficult for the public to understand what exactly engineers do and the 

role they play in helping people by solving problems. In many cultures, it would be beneficial for 

parents to have a strong understanding of what it means to be an engineer because they have a 

level of authority over their children’s career choices. More girls will be exposed to the idea of 

engineering as a possible career option if their parents approve of the profession. Visual role 

models and examples of the work women engineers do will reduce cultural self restrictions 

keeping women away from engineering. 40 Furthermore, more hands-on practice will help 

engineers. A study in Lebanon revealed that women were not prepared enough in transforming 

their knowledge to product; they had sufficient technical skills, but needed work on creativity 

and interpersonal skills. 41 Gaining hands-on experience can lead to increased self-confidence. To 

address marginalization, policies need to be improved frequently so that they are not a factor 

driving women away from engineering careers.42 If families understand what an engineering 

career entails, that can lead to more women in the field. 

38 United Nations Education, Scientific, and Cultural Organization. (n.d.). Improving Access to   
Engineering Careers for Women in Africa and the Arab States. 
www.unesco.org/new/en/natural-sciences/science-technology/engineering/infocus-engineering 
women-and-engineering-in-africa-and-in-the-arab-states/.  
39 Funk C, Parker, K. (2018, January 9). 
40 United Nations Education, Scientific, and Cultural Organization. (n.d.). 
41 Baytiyeh, H. (2012). 
42 United Nations Education, Scientific, and Cultural Organization. (n.d.). 

 

http://www.unesco.org/new/en/natural-sciences/science-technology/engineering/infocus-engineering/women-and-engineering-in-africa-and-in-the-arab-states/
http://www.unesco.org/new/en/natural-sciences/science-technology/engineering/infocus-engineering/women-and-engineering-in-africa-and-in-the-arab-states/
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Conclusion 

The society and culture women are surrounded by play a prominent role in determining 

whether or not she wants to be an engineer. If a woman lives in a society where she does not see 

many women in the engineering field, she may be less inclined to pursue it. Conversely, a 

woman 

who is told by many people that engineering is a fruitful profession to pursue will be more 

inclined to pursue it. The learning environment plays a significant role in whether or not women 

want to continue along with the engineering profession. If she faces discrimination, it may be 

discouraging. But if a woman is in a learning environment where she is not discriminated 

against, her learning experience will be more enjoyable. Having mentors can be of great service 

to aspiring women engineers because they can help improve women’s knowledge as well as 

self-esteem. Having the money to invest in improving gender inequality can be helpful. 

However,  

oftentimes, the society and culture around women becoming engineers are what will make a 

lasting impact.  

 


