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In Russia, as well as in the globe, there is a substantial imbalance in proportions 
of men and women who choose engineering undergraduate programs. As pre-
vious research demonstrated, this phenomenon can be explained by the gender 
stereotypes about better natural abilities of men to understand mathematical and 
engineering subjects. The paper is aimed to define the prevalence of gender ste-
reotypes and gender differences in the choice of engineering majors, and explore 
associations between gender bias and the reasons for major choice. The survey 
data about undergraduate engineering students collected in one regional Russian 
university with strong focus on technical science was utilized (N = 1791). Accor-
ding to our results, the most widespread gender stereotypes among engineering 
students are that men better understand physical phenomena and patterns and 
have more developed technical and logical reasonings, while women are more 
neat and diligent. Reasons for engineering program choice do not significantly 
differ for men and women students. However, men students affected by gender 
stereotypes more often reported their wish to get a good job after graduation 
as a reason for major choice. While, women students, affected by gender stereo-
types about better natural math abilities of men, more often reported that their 
major choice was made by the influence of family. Moreover, women are less sa-
tisfied with their choice of university and undergraduate program. 

major choice, engineering, gender stereotypes, gender inequality, satisfaction 
with the choice of university and undergraduate program, higher education. 
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The previously existing inequality between young men and women 
in their access to higher education has already been overcome in 
many countries [OECD, 2015], and some states have even faced 
“reverse discrimination”, that is, the proportion of females among 
those entering and graduating from universities significantly ex-
ceeds 50%. Thus, females were 58% of those who received a bache-
lor’s degree in OECD countries in 2013. However, this figure varies 
greatly for different specialties: it reaches 64% in pedagogy, huma-
nities and social sciences and does not exceed 31% in hard sciences 
and engineering [Ibid.]. In Russia, girls constituted only 26% of 
those who enrolled in engineering and technical profile programs 
in 2018 [Maloshonok, Shcheglova, 2020].

Gender disparity among student populations in the fields relat-
ed to hard sciences, engineering, technical sciences, mathematics 
(STEM — Science, Technology, Engineering and Math) has a num-
ber of negative consequences for the social and economic spheres, 
in particular, it leads to economic losses [Bahr et al., 2017; Ferran-
te, Kolev, 2016]. In Australia, there are no more than 15% of females 
among STEM students in some disciplines, and a systematic review 
of studies conducted on an Australian sample reflected a common 
property for all female students studying in STEM fields as a lack 
of self-efficacy [Fisher, Thompson, Brookes, 2020]. Females are not 
inclined to choose STEM programs when planning their university 
studies and future careers [Goy et al., 2018], although objectively 
young men and women do not differ in innate abilities for hard sci-
ences [Riegle-Crumb et al., 2012; O’Dea et al., 2018]. Therefore, the 
efforts of researchers are aimed at finding out the reasons for the 
low interest among girls in STEM programs and the nature of the 
difficulties they face in choosing such fields of study.

Gender stereotypes rooted in the public consciousness are rec-
ognized as an important factor causing disproportions between 
male and female populations in STEM fields, but the nature of their 
influence, as well as the mechanism of action have not yet been 
sufficiently studied. Within the framework of this study, we will not 
consider the entire range of STEM programs, because of their mul-
tiplicity and extreme heterogeneity. The study will focus on engi-
neering and technical profile programs for several reasons. First-
ly, the quality of education in these programs has recently received 
the most attention from the state due to their high importance for 
innovative and technical development and ensuring the competi-
tiveness of the country [Frumin, Dobryakova, 2012]. Secondly, the 
largest number of state-funded places in universities is allocated for 
these programs1. Thirdly, the proportion of females was the small-

 1 https://www.minobrnauki.gov.ru/press-center/news/novosti-ministerst-
va/33254/
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est among those enrolled in the group of specialties “Engineering, 
Technology and Technical Sciences” among all fields in 2018 [Malo-
shonok, Shcheglova, 2020].

In order to ensure the female participation in engineering 
and technical fields, it is necessary to understand the motivation-
al choice for majors of this group and the role of the widespread 
ideas in society on the differences in the abilities of young men and 
women in mathematics and engineering.

Within this paper framework, we will answer the following re-
search questions.

1. Are there any differences in the reasons for choosing enginee-
ring and technical majors between females and males?

2. To what extent are engineering students influenced by gender 
stereotypes prevalent in society, and are young females and 
males studying in such majors different in this regard?

3. Are gender stereotypes interrelated with the reasons for choo-
sing engineering and technical majors?

4. How are gender stereotypes and reasons for choosing an en-
gineering major interrelated with choice satisfaction?

The results of numerous studies conducted in different countries 
give grounds to assert that the gender gap in the number of univer-
sity applicants for mathematics, engineering and natural sciences 
majors cannot be explained by differences in the female and male 
abilities to master these sciences [Riegle-Crumb et al., 2012; O’Dea 
et al., 2018; Stoet, Geary, 2018]. Girls’ grades in hard sciences at 
school are not lower than boys’. And so, a team of Australian re-
searchers compared the grades of 1.6 million schoolchildren and 
found that the girls’ achievements in STEM majors do not differ si-
gnificantly from the boys’ achievements at the average, and the top 
10% includes the same number of male and female students [O’Dea 
et al., 2018]. A sample of participants in the PISA international stu-
dy, which comprised 472,242 students from 67 countries, showed 
that in most countries the results of girls in scientific literacy are not 
lower than those of boys [Stoet, Geary, 2018]. Researchers from the 
University of Texas and the University of Minnesota [Riegle-Crumb 
et al., 2012] also found that differences between girls and boys in 
the level of school preparation in the field of mathematical sciences 
are not a predictor of a gender gap in the frequency of choosing 
STEM specialties. Despite the success at the stage of school educa-
tion, there are significantly more girls who would like to continue 
their education in STEM majors and could be successful in this field 
than those who actually enter these directions and complete their 
studies [Ceci, Williams, 2007; Stoet, Geary, 2018]. Female applicants 

1. Theoretical 
Review
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do not enjoy ample opportunities to choose even with higher USE 
results than male ones [Zamyatnina, 2017].

Gender inequality begins to form in childhood [Ceci, Williams, 
2011]. In some countries, gender differences in preferences for en-
gineering and technical subjects already arise in primary school 
due to the early placement of children into specialized classes: girls 
are more likely to enter classes with a humanitarian and linguistic 
bias [Gonzalez et al., 2020]. Researchers believe that such an early 
placement may be one of the reasons for the low interest among 
girls in an engineering career [Valla, Williams, 2012]. However, even 
in the range of countries without early distribution into specialized 
classes, there are gender differences in the preferences for certain 
school subjects [Delaney, Devereux, 2019; Khasbulatova, Smirnova, 
2020]. Male schoolchildren are more likely to show their interest in 
the hard and technical sciences, while females tend to the subjects 
of the humanities cycle, and later on these preferences are mani-
fested in the choice of the study direction at the university [Panina, 
2018; Khasbulatova, Smirnova, 2020].

Gender differences in the preferences of certain fields are due 
not only to the male and female interest in various scientific and 
professional fields, but also to the motivation for choosing a future 
profession. Young men are largely guided by ideas about the eco-
nomic needs of society and the level of wages when planning their 
career, while girls more often choose a profession under the influ-
ence of parents and tutors [Khasbulatova, Smirnova, 2020].

Researchers of gender differences in choosing the universi-
ty major agree on the importance of social stereotypes for their 
formation. In this research, we will focus on studying their impact 
on the engineering and technical field. Social stereotypes are con-
strued as widespread, simplified and generalized ideas about the 
engineering field in general, as well as about engineering and tech-
nical fields, about the social characteristics of people who study or 
work in these fields, and about the differences in the abilities to 
master them between males and females [Kessels, 2015]. Stereo-
typical judgments on engineering and technical fields in most cas-
es relate to gender differences [Pickering, 2001]. Positive judgments 
are used in relation to young men and can act as a form of discur-
sive support, while negative ones are more often applied to young 
women and create barriers, pushing them out of the professional 
group [Cheryan et al., 2017]. Vivid examples of gender stereotypes 
are the widespread beliefs that males have higher innate mathe-
matical abilities (math-gender stereotypes) [Ashlock, Stojnic, Tufek-
ci, 2022] and they are predisposed to study engineering disciplines 
(gender stereotypes in engineering) [Johnson et al., 2013]. Stereo-
types are spread to varying degrees in different technical fields 
and in different social groups [Leslie et al., 2015; Ashlock Stojnic, 
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Tufekci, 2022]. In addition, there are gender stereotypes regarding 
learning strategies, where men are often credited to laziness and 
striving to get grades without effort, merely at the expense of per-
sonal abilities, while diligence, accuracy and perseverance are at-
tributed to girls [Heyder, Kessels, 2015; McClowry et al., 2013; Jack-
son, Dempster, 2009].

Female adherence to gender stereotypes negatively affects 
their confidence in their own abilities and learning outcomes [Fran-
ceschini et al., 2014; Schuster, Martiny, 2017]. Gender stereotypes 
also influence social assessment, when even females, who outper-
form males in natural sciences results, are perceived as less capa-
ble students [Bloodhart et al., 2020]. A number of unrelated studies 
have empirically revealed a decrease in the mathematical testing re-
sults among girls when gender stereotypes are activated with the 
mention that young men usually perform the task better than girls 
[Spencer, Steele, Quinn, 1999; Good, Aronson, Harder, 2007; Reilly, 
Neumann, Andrews, 2019].

Many authors explain the differences between young women 
and men in choosing the major and future profession by the action 
of gender stereotypes [Ji, Lapan, Tate, 2004; Zamyatnina, 2017; Reil-
ly, Neumann, Andrews, 2019; Kugler, Tinsley, Ukhaneva, 2021]. There 
is still a clear division of academic fields into “male” and “female” in 
society [Eccles, 1994; Wilbourn, Kee, 2010; Makarova, Aeschlimann, 
Herzog, 2019; Zamyatnina, 2017]. The American eighth grade pop-
ulation, according to own estimates, shows more interest in those 
majors, which people of the same gender work in [Ji, Lapan, Tate, 
2004]. Schoolgirls who believe that mathematics is more of a male 
field of activity and endow it with “masculine” qualities are less like-
ly to choose the STEM profession [Makarova, Aeschlimann, Herzog, 
2019; Nosek, Banaji, Greenwald, 2002]. Girls who adhere to social 
stereotypes of the higher male abilities to study natural sciences, 
revealed weak identification with this field and low career expecta-
tions in this area [Cundiff et al., 2013]. On the contrary, young men 
with brightly expressed gender stereotypes of their higher abilities 
to study natural sciences show a stronger identification with this 
field and high career expectations in this area. Girls are often dis-
satisfied with the choice made in favor of STEM, and therefore they 
are less likely to work in their area[Beede et al., 2011; Ellis, Fosdick, 
Rasmussen, 2016] and are more inclined to change engineering ma-
jors [Kugler, Tinsley, Ukhaneva, 2021].

Gender disparity in the number of applicants for engineering 
and STEM studies may be in general exacerbated due to national 
specifics and institutional conditions. For example, in Japan, girls 
who choose a career in STEM are a priori assessed as unsuccess-
ful [Kitada, Harada, 2019]. It is believed that they will definitely face 
restrictions in the choice of jobs and difficulties in arranging their 
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personal lives due to long-term training [Osumi, 2018]. The female 
choice of a future profession is influenced by the national policy in 
the field of family and maternity support. Assistance in the employ-
ment of mothers by freeing them from part of family responsibilities 
can contribute to the increase of women’s economic activity, but it 
exacerbates gender inequality in the choice of professions and the 
concentration of women in fields of activity, which traditionally con-
sidered as female [Mandel, Semyonov, 2005].

In modern Russia, the influence of gender stereotypes on fe-
male choice for technical fields is partially offset by the “myth of 
gender equality” formed in the Soviet period [Antoshchuk, 2021]. 
In the 1980s, the female proportion among students of techni-
cal universities reached 60% [Ibid.]. Unlike Western countries, the 
gender policy of the USSR provided for women to exercise a pro-
fessional role to the same extent as caring for children and house-
work [Abramov, 2016]. However, there is no need to report on the 
true equality of women and men in the USSR: despite the absence 
of a gender disparity in the number of engineering and technical 
personnel, women, as a rule, performed low-paid work and much 
less often occupied high official positions [Antoshchuk, 2021]. Nev-
ertheless, the historical fact of the absence of gender disparity has 
significantly triggered discussions about gender inequality in en-
gineering in modern Russia. Today, there is a significant gender 
imbalance in Russian higher education in engineering and tech-
nical fields [Zamyatnina, 2017; Maloshonok, Shcheglova, 2020; An-
toshchuk, 2021], but many public figures deny the existence of this 
problem, which hinders the search for effective ways to solve it [An-
toshchuk, 2021].

Despite a significant number of works showing the important 
role of gender stereotypes in the gender imbalance formation in 
engineering, the question of gender differences in the reasons for 
choosing engineering and technical directions, as well as the role 
of gender stereotypes in these differences remains open. In this pa-
per, we will find out whether the reasons for choosing a profession 
in the field of engineering for females differ from the reasons that 
males are guided by, and how committed to gender stereotypes are 
the students studying in these fields.

The empirical basis of the study is the data of the Monitoring of 
Student Experience, conducted within the framework of the “Evi-
dence-Based Digitalization for Student Success” consortium in April-
May 2020 at eight Russian universities in the CAWI (Computer-As-
sisted Web Interviewing) format. Students received an invitation to 
participate in the study via administrative mailing list. The Response 
Rate (RR) ranged from 2 to 53% in different universities. For this 

2. Data
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study, we use the results of a survey for one university. The choice 
is due, firstly, to the technical orientation of this university, which 
means that it has a wide representation of STEM majors and, se-
condly, to a relatively high response rate (RR = 19%). This university 
has the status of a flagship university and participates in the “Prio-
rity 2030” program. According to the University Admissions Quality 
Monitoring, which is conducted by the National Research University 
Higher School of Economics in partnership with the Ministry of Hi-
gher Education and Science of the Russian Federation2, the average 
admission score to this university in 2021 for state-funded places 
was more than 70 points, for paid places — more than 60 points.

The sample of the research included students, whose majors 
related to engineering, technology and technical sciences — 1,791 
people — 82% of respondents at this university. The percentage of 
females in the sample is 50%, 94% of students study at undergrad-
uate programs, 67% are at state-funded places, 30% are at places 
with tuition fees, 3% are at places with a target quota, the major-
ity of students (66%) study at the 1st or 2nd year of undergradu-
ate courses.

Three stages of empirical data analysis were carried out to answer 
the research questions. At the first stage, the frequency distribu-
tions of the male and female responses were analyzed and the sta-
tistical significance of their differences was estimated using the 
nonparametric criterion ꭓ2. Then factor analysis, using the Princi-
pal Component Analysis (PCA) with VARIMAX rotation, was carried 
out for a more detailed analysis of gender differences and the role 
of gender stereotypes in choosing the field of study. PCA made it 
possible to compress a feature space and move from a set of indi-
cators measuring the reasons for choosing a field of study and gen-
der stereotypes to factors (components) reflecting four reasons for 
choosing a field of study and three gender stereotypes. The num-
ber of factors was determined on the basis of the following crite-
rion: the eigenvalue of the obtained factor is greater than 1, there-
fore, the resulting component explains more variance of the initial 
indicators than each initial indicator separately. The choice for this 
method of analysis is due, on the one hand, to a large number of 
initial indicators that are necessary to assess the reasons for choo-
sing the field of study and gender stereotypes (to analyze them se-
parately would significantly complicate the perception of the re-
sults), and on the other hand, to the use of secondary data in the 
study. The involvement of secondary data for analysis means that 
we rely on the questions formulated for data collection within the 

 2 https://ege.hse.ru/

3. Measurement 
and Analysis
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framework of the original project, and do not independently collect 
data using specially developed validated scales that measure the 
latent variables we study (for more details, see the section “Limita-
tions of the study”). Since the development of these questions was 
not based on theoretical provisions that allow grouping the initial 
indicators into scales, PCA is the most appropriate analysis strategy.

To assess the reasons for choosing one or another major, the 
respondents were asked the following question: “For what reasons 
did you choose the field of study, which you study in?” The respon-
dent could select multiple answer options from the following list.

1. It matches your abilities.
2. It will allow you to get an interesting and diverse job.
3. It will allow you to have good social security at work.
4. It will allow you to have good working conditions.
5. It will allow you to have a convenient work schedule.
6. It gives you the opportunity to make good money.
7. It makes it easy to find a job.
8. It provides an opportunity for career growth.
9. This is a respected field of study.
10. It is easy to study in this field.
11. Someone from relatives or acquaintances works in this field.
12. It was easier to enter this field.
13. This specialty has low tuition fees or free tuition.
14. I chose it on the advice of parents, friends, or school.
15. For the company with friends.
16. Applied for other fields of study, but managed to enter only this 

one.
17. I have already studied in this field of study at an undergraduate 

course (or college, technical school, etc.).
18. It was a random choice.
19. None of the above reasons.
20. Other (please specify).
21. I find it difficult to answer.

Student adherence to gender stereotypes was measured us-
ing two blocks of questions. The first one concerned ideas on the 
female and male abilities in mathematics and consisted of the fol-
lowing questions.

1. Who do you think is more capable of studying mathematics — 
males or females?

2. Who do you think your math teachers consider to be more ca-
pable of studying mathematics — males or females?

3. Who do you think most of your groupmates consider to be more 
capable of studying mathematics — males or females?
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For all three questions, students were offered the following an-
swers: 1) males are much better; 2) males are a little better; 3) males 
and females have the same abilities; 4) females are a little better; 
5) females are much better.

The second block comprised six questions, in which students 
were asked to evaluate, basing on their personal observations, 
who — men or women — are more likely to have the following 
characteristics:

• ability to understand physical phenomena and laws;
• accuracy;
• logical thinking;
• technical thinking;
• perseverance;
• ability to do hard mental work.

Respondents chose one of five possible answers to each ques-
tion: 1) definitely males; 2) rather males; 3) equally for both males 
and females; 4) rather females; 5) definitely females.

Dichotomous variables, reflecting common gender stereotypes, 
were constructed for further analysis:

1) young men are more capable of studying mathematics (1 — 
“young men are much better” and “young men are a little bet-
ter” answers, 0 — other answers, 3 variables in accordance with 
the initial questions of the first block);

2) young men have better developed logical thinking, technical 
thinking, the ability to understand physical phenomena and 
laws and the ability to do hard mental work (1 — “definitely 
males” and “rather males” answers, 0 — other answers);

3) young women are more accurate and diligent (1 — “definitely 
females” and “rather females” answers, 0 — other answers).

To measure satisfaction with the choice of an educational pro-
gram in the field of engineering and technical sciences, the follow-
ing question was offered: “If you could make a decision about en-
tering a university again, what would you choose?” The following 
answers were formulated.

• Study at the same university in the same field of study where 
I am currently studying.

• Study at the same university, at the same institute/faculty/
school, but in a different field of study.

• Study at the same university, but at a different institute/faculty/
school.

• Choose another university for admission.
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• Do not enter the university at all.
• I find it difficult to answer.

At the third stage, the eigenvalues of the factors, identified with 
the PCA, were applied in correlation and regression analysis to as-
sess the relationship between the reasons for choosing the field of 
study, adherence to gender stereotypes and satisfaction with the 
choice of the field of study. 

Within this stage, firstly, four linear regression models were con-
structed for the entire sample, in which the dependent variables 
were the factors, obtained with the use of PCA, and reflecting the 
reasons for choosing the field of study. Three factors were select-
ed as independent variables, reflecting three types of gender ste-
reotypes (the superiority of males in mathematics, the superiority 
of males in engineering and the diligence of females as a learning 
style) and satisfaction with the choice of an educational program 
(the choice of the option “Study at the same university in the same 
field of study where I am currently studying”, when answering the 
question “If you could make a decision about entering a universi-
ty again, what would you choose?”). The regression models include 
the following control variables: gender, year of study, academic per-
formance self-assessment for the previous semester. To measure 
the latter indicator, we used the questionnaire item “What grades 
did you get for exams/tests last semester?”, suggesting the follow-
ing answer options: only excellent grades; only excellent and good; 
mostly excellent and good, but there were also satisfactory grades; 
mostly good and satisfactory; mostly satisfactory grades.

Secondly, regression analysis for some reasons in choosing the 
field of study was carried out on male and female subsamples in 
order to assess possible differences in the relationships between 
the considered latent variables.

Thirdly, a binary regression analysis was performed to study 
gender differences in satisfaction with the choice made and the 
contribution of the reasons for choosing the engineering field of 
study and gender stereotypes to this choice.

This study has a number of limitations. They are caused, firstly, by 
the nature of the sample. It was compiled with the students of one 
Russian university, who cannot fully represent all Russian students 
studying in engineering majors. The sample is convenience. The-
refore, there may be displacements caused by the self-selection 
effect. At that point, it mainly included 1st and 2nd year students, 
whose student experience may differ from the experience of senior 
students. In future studies, it is necessary to take into account the 
shortcomings of the presented sample and expand the study to se-

4. Limitations  
of the Study
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veral Russian universities, and control the self-selection effect, for 
example, by turning the questionnaire into a mandatory element 
of the educational process.

Secondly, specific limitations may be connected with the orga-
nization of the questionnaire. For instance, questions about the 
choice for the field of study are retrospective, that it why the effect 
of forgetting is possible. Also, some of the respondents may per-
ceive questions about gender stereotypes as sensitive and tend to 
choose socially desirable answer options. The limitation associated 
with forgetting can be overcome by using a longitudinal design: by 
organizing the study in such a way that students answer questions 
about the choice for the field of study in the questionnaire in the 
1st year of study, and react to other questions (for example, ques-
tions about gender stereotypes) at senior courses.

Thirdly, the limitations of this study are caused by the use of 
secondary data collected as part of a large project. Since the ques-
tionnaire items were not specifically formulated for the purposes 
of this study, their psychometric characteristics may be dubious. 
The question of the reasons for choosing a field of study is bor-
rowed from the Monitoring of the Economics of Education ques-
tionnaire and is not based on any concepts of choosing a future 
profession. Despite the fact that it has been previously applied in 
empirical studies (see, for example, [Lebedeva, Vilkova, 2022]), there 
are no works that would confirm its validity. Questions on gender 
stereotypes were also offered earlier to respondents in mass sur-
veys (see, for example, [Malashonok, Shcheglova, 2020]), however 
they do not rely on theoretical provisions and have not been previ-
ously validated as well.

Fourthly, when solving the issue of extrapolating the results of 
this study to other groups of engineering students, it is worth tak-
ing into account the features of the analysis. To compress the fea-
ture space, the principal component method was implemented; 
such method enables to build a factor model for a specific sample. 
In other studies, applying the same indicators, other factors may 
be obtained. According to the procedure for constructing factors 
from the initial indicators in this method, the first found factor ex-
plains the largest part of the variance of the initial indicators, and 
each subsequent one explains a smaller part. In our analysis, the 
first factor has high factor loads for eight indicators, while the oth-
er three factors have high factor loads for only two or three indi-
cators. In future studies, we recommend considering the results of 
this analysis when forming the questionnaire and adding more in-
dicators that measure the family influence on the choice of the field 
of study, as well as the perceived ease of admission and training. 
In addition, we suggest evaluation of the reliability and validity of 
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the developed questionnaire. This has not been realized in this pa-
per, which, of course, is its limitation.

In general, this study is of an exploratory nature and is primar-
ily aimed at formulating hypotheses about the types of reasons for 
choosing an engineering major and about the nature of the rela-
tionship between these reasons and different types of gender ste-
reotypes.

No radical gender differences were found in the reasons for choo-
sing an engineering and technical field of study (Figure 1). The majo-
rity of both males and females expect to find an interesting, diverse 
and highly paid job in the future by obtaining this major. Statistical-
ly significant differences are observed only through selection of se-
veral reasons. Girls studying engineering majors were relatively less 
likely than young men to mention the following reasons for choo-
sing a field of study: “This is a respected major” (less often by 7%; 
ꭓ2 = 10,227, df = 1, p = 0.002), “It matches your abilities” (less often 
by 6%; ꭓ2 = 5,936, df = 1, p = 0.016), “It will allow you to have good 
working conditions” (less often by 4%; ꭓ2 = 3,965, df = 1, p = 0.047), 
“For the company with friends” (less often by 2%; ꭓ2 = 8,630, df = 1, 
p = 0.004). At the same time, they more often indicated that it was 
a random choice (more often by 7%; ꭓ2 = 17,468, df = 1, p < 0.001) 
and/or that their choice was influenced by parents, school or family 
(more often by 3%; ꭓ2 = 4,258, df = 1, p = 0.045).

To highlight the reasons for choosing the field of study, PCA was 
initially applied to all 18 possible response options to the question 
“For what reasons did you choose the field of study, which you study 
in?”, listed in the section “Measurement and analysis” (excluding the 
answers “None of the above reasons”; “Other (please specify)” and “I 
find it difficult to answer”). However, the indicators for the options 
“I have already studied in this major at an undergraduate program 
(or college, technical school, etc.)” and “It was a random choice” 
were not included in the final factor model, since preliminary analy-
sis showed that these options have low factor loadings and cannot 
be attributed to any factor. Factor loadings obtained as a compres-
sion result of the feature space from 16 indicators into four factors, 
reflecting the reasons for choosing a field of study, are presented in 
Table 1 in the Appendix. As a result of the analysis, four main reasons 
are identified: 1) the desire to get a good job, which means a highly 
paid and respected profession with good working conditions; 2) it is 
easier to enter, which is ensured by low passing scores, low tuition 
fees, and the fact that the respondent failed to enter other fields of 
study; 3) the influence of family and environment implies recommen-

5. Results
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dations from relatives, friends, school or the fact that someone from 
the family works in this field (in addition, in our analysis, the variable 
“It matches your abilities” contributes to this factor with a negative 
factor loading); 4) the desire to study easily and comfortably, which re-
flects the respondent’s confidence that this specialty corresponds to 
personal abilities, it is easy to study this field, and learning process 
is comfortable, as friends study here as well.

It matches your abilitiesI

It will allow you to get

an interesting and diverse job

It will allow you to have

good social security at work

It will allow you to have

good working conditions

It will allow you to have

a convenient work schedule

It gives you the opportunity

to make good money

It makes it easy to find a job

It provides an opportunity for career growth

This is a respected specialty

It is easy to study in this specialty

Someone from relatives

or acquaintances works in this…

It was easier to enter this specialty

This specialty has low tuition

fees or free tuition

I chose it on the advice of parents, friends, school

For the company with friends

Applied for other specialties,

but managed to enter only…

I have already studied in this specialty

at an undergraduate…

It was a random choice

None of the above reasons

Other (please specify)

I find it difficult to answer

38

44

50

53

18

20

20

24

14

13

42

41

19

23

29

30

5

5

8

8

16

18

10

8

16

13

2

4

11

13

1

2

17

10

2

1

5

4

1

2

23

30

Male Female

Figure 1. Reasons for choosing a field of study among males and females, %
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As an analysis result with the application of the PCA method 
to the initial variables measuring gender stereotypes, the follow-
ing factors were obtained: 1) the stereotypical idea that males have 
better mathematical abilities; 2) the stereotypical idea that males 
have better developed engineering thinking; 3) the stereotypical 
idea that females study more diligently (see Table 2 in the Appen-
dix). The three received factors explain 59% of the variance in the 
initial variables.

The majority of respondents indicated, when answering the ques-
tionnaire items, that neither students as future engineers nor 
their teachers believe that young men are naturally more capable 
of mathematics than girls (Figure 2). Nevertheless, students who 
showed adherence to a social stereotype regarding the male and 
female abilities in mathematics make up a significant part of the 
sample: almost a quarter (23%) of young men and 16% of girls, who 
participated in the study, believe that men have higher abilities in 
mathematics (ꭓ2 = 18,814, df = 4, p = 0.001). Females are relatively 
more likely to indicate the presence of gender stereotypes among 
teachers (31% versus 25%) (ꭓ2 = 18,386, df = 4, p = 0.001). However, 
among them there is also a high proportion (18%) of those who 
are sure that their groupmates consider girls to be more capable 
of mathematics. Males, in turn, are more often convinced that their 
groupmates consider young men to be more capable (29% versus 
23%) (ꭓ2 = 38,171, df = 4, p < 0.001).

Figure 2. Prevalence of gender stereotypes regarding mathematical  
abilities among males and females, %

5.3. Prevalence 
of gender 

stereotypes 
among males  

and females 
studying  

in engineering  
and technical field 

of study

Who do you think the majority

of your groupmates consider more capable

in studying mathematics males or females?—

Who do you think your teachers of mathe-

matical subjects consider more capable

in studying mathematics males or females?—

Who, in your opinion, is more capable

in studying mathematics males or females?—

Females are much better

Females are a little better

Males and females have the same abilities

Males are a little better

Males are much better

Females

Males

Males

Males

Females

Females

6 12 59 15 8

3 6 62 19 10

1 9 59 19 12

4 9 62 17 8

23 79 12 4

23 72 14 9
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With regard to abilities for other types of activities, the most 
common gender stereotypes are in relation to the following quali-
ties (Table 3 in the Appendix):

1) ability to understand physical phenomena and laws: 52% of males 
and 44% of females believe that girls comprehend physical phe-
nomena and laws worse;

2) accuracy: 55% of males and 57% of females are convinced that 
accuracy is rather a feminine trait;

3) logical thinking: 54% of males and 21% of females consider logi-
cal thinking as a male ability;

4) technical thinking: 64% of males and 47% of females believe that 
technical thinking is better developed in men;

5) perseverance: 33% of males and 40% of females call perseve-
rance more of a feminine trait.

The Tables 1 and 2 show the correlations between factors that re-
flect the reasons for choosing the field of study and the severity of 
gender stereotypes. Significant positive correlations for the entire 
sample are observed between the “good job” factor and adherence 
to stereotypical ideas that males have more developed enginee-
ring thinking and that females are diligent students. The “family in-
fluence on the choice of a field of study” factor is interrelated with 
the ideas of the best mathematical abilities in men, and students 
who chose their major because it is easy to enter it are also more 
likely to adhere to the social stereotype of the best mathematical 
and engineering abilities in young men. At the same time, correla-
tions between the reason for choosing “good job” and stereotypes 
about the best mathematical abilities of young men are characteris-
tic of male respondents, and the relationship between the influence 
of family and this stereotype is typical for females.

Table 1. Pearson’s correlations between factors that reflect the reasons  
for choosing the field of study and the severity of gender stereotypes

Gender stereotypes Good 
job

Easy 
to get into

Family  
influence

Easy and com-
fortable to study

Males have more developed  
engineering thinking

0.064** 0.050* 0.003 0.005

Males have better mathematical 
abilities

0.03 0.049* 0.080** 0.001

Females are diligent students 0.048* 0.007 0.002 –0.013

Table 3 presents a regression analysis that reflects the contribu-
tion of gender stereotypes in explaining the reasons for choosing 

5.4. Interrelation 
of the reasons 

for choosing 
the engineering 

and technical 
fields of study 

and gender 
stereotypes

Note: * p < 0.05;  
** p < 0.01.
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the field of study for the entire sample, and Table 4 in the Appen-
dix shows the results of the regression analysis through separa-
tion for males and females. Models based on the entire sample re-
veal a positive relationship between the adherence to stereotypes 
about the best mathematical abilities and engineering thinking in 
young men and the choice conditioned by the desire to get a good 
job. There is also a statistically significant correlation between ste-
reotypical ideas about gender differences in mathematical abilities 
and the family influence on the choice of field of study.

Table 2. Pearson’s correlations between factors that reflect the reasons for 
choosing the field of study and the severity of gender stereotypes, separa-
tely for males and females

Males Good  
job

Easy  
to get into

Family  
influence

Easy and com-
fortable to study

Males have more developed engi-
neering thinking

0.051 0.041 0.01 –0.005

Males have better mathematical  
abilities

0.078* 0.067* 0.031 0.008

Females are diligent students 0.074* 0.016 0.027 –0.003

Females Good 
job

Easy  
to get into

Family  
influence

Easy and com-
fortable to study

Males have more developed engi-
neering thinking

0.059 0.059 0.013 –0.007

Males have better mathematical abi-
lities

–0.02 0.031 0.131** –0.006

Females are diligent students 0.028 0 –0.027 –0.017

Table 3. Regression coefficients (B(SE)) for models with dependent variables 
as reason for field of study choice. Analysis on the entire sample

Good job Easy  
to get into

Family  
influence

Easy and com-
fortable to study

Constant –0.22** 
(0.08)

0.19* (0.08) 0.14 (0.08) –0.08 (0.08)

Female gender –0.04 (0.05) <0.01 (0.05) 0.07 (0.05) –0.07 (0.05)

Course of study (ref. — 
1st year)

2nd year –0.10 (0.06) 0.03 (0.06) 0.22*** (0.06) 0.12* (0.06)

3rd year –0.01 (0.06) 0.07 (0.07) 0.14* (0.07) 0.10 (0.07)

4th year –0.25** 
(0.07)

0.04 (0.07) 0.15* (0.07) 0.16* (0.08)

5th year –0.40 (0.37) 0.01 (0.38) 0.37 (0.37) –0.32 (0.38)

Note: * p < 0.05;  
** p < 0.01.
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Good job Easy  
to get into

Family  
influence

Easy and com-
fortable to study

Self-assessment of aca-
demic performance for 
the previous semester 
(ref. — mostly satisfacto-
ry grades)

Only excellent grades 0.11 (0.10) –0.09 (0.11) –0.33*** (0.05) 0.12 (0.11)

Only excellent and good 0.09 (0.08) –0.11 (0.08) –0.27** (0.08) –0.01 (0.08)

Mostly excellent and 
good, but there were 
also satisfactory grades

0.11 (0.08) –0.13 (0.08) –0.19* (0.08) 0.01 (0.08)

Mostly good and satis-
factory

0.07 (0.08) –0.04 (0.09) –0.03 (0.08) 0.06 (0.09)

Males have more de-
veloped engineering 
thinking

0.05* (0.02) 0.06* (0.03) 0.02 (0.03) <0.01 (0.03)

Males have better 
mathematical abilities

0.05* (0.02) 0.04 (0.02) 0.07** (0.02) <0.01 (0.02)

Females are diligent stu-
dents

0.04 (0.02) 0.02 (0.02) 0.02 (0.02) –0.01 (0.02)

Satisfaction with the 
choice made

0.49*** 
(0.05)

–0.29*** (0.05) –0.25*** (0.05) 0.03 (0.05)

R2 0.079 0.030 0.047 0.007

Regression models based on subsamples were used only for 
those reasons for choosing a field of study, for which a significant 
relationship with gender stereotypes was established in the previ-
ous analysis. This analysis shows that the positive relationship be-
tween the adherence to gender stereotypes and the “good job” rea-
son, found in the entire sample, is characteristic of males, while the 
relationship between the family influence on the choice of a spe-
cialty and stereotypical ideas about mathematical abilities is typi-
cal for girls (Table 4 in the Appendix).

Regression analysis also revealed a high correlation between 
the reasons for choosing the field of study and satisfaction with the 
choice of an educational program. The choice of a specialty due to 
the desire to get a good job is positively correlated with the satis-
faction with the choice made, while the desire to get into easily and 
the choice made under the family influence are negatively correlat-
ed with the satisfaction with this choice. Next, we will consider gen-
der differences in satisfaction with the choice made and its relation-
ship with gender stereotypes.

Note: * p < 0.05; 
 ** p < 0.01;  
*** p < 0.001.  
The standard devia-
tion for the coefficient 
B is indicated in pa-
rentheses.
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Table 4 presents data on the satisfaction of males and females with 
the choice of the university and the field of study. Males are signi-
ficantly more likely than girls (49% versus 43%) to choose the same 
educational program they are studying now if they had to choose 
a university and a field of study again.

Table 4. Gender differences in satisfaction with the choice of a university 
and a field of study (ꭓ2 = 11.636, df = 5, p < 0.05), %

Males Females

Study at the same university in the same field of study where I am current-
ly studying

49 43

Study at the same university, at the same institute/ faculty/school, but in a 
different field of study

10 12

Study at the same university, but at a different institute/faculty/school 9 9

Choose another university for admission 15 18

Do not enter the university at all 6 4

I find it difficult to answer 12 14

For a more detailed study of gender differences in satisfaction 
with the choice of an educational program, three binary logistic re-
gression models with a dependent variable “satisfaction with the 
choice made” were constructed: on the entire sample and on subsa-
mples of males and females (Table 5). As well as descriptive statistics, 
the results of regression analysis indicate that females are much less 
satisfied with their choice of an educational program. The satisfaction 
assessment is interrelated with the reasons to choose the engineer-
ing major for admission, as well as with the academic performance 
self-assessment for the last semester. The choice of a major due to 
the desire to get a good job is positively correlated with the satisfac-
tion with the choice made, while the choice driven by the desire to 
get into easily or under the family influence has a negative correla-
tion with the satisfaction. Students who highly rate their academic 
performance over the last semester are more likely to express the 
satisfaction with the choice of an educational program.

Adherence to gender stereotypes does not have statistically sig-
nificant correlation with the satisfaction with the choice of an engi-
neering major. Statistical significance at the level of 0.05 is observed 
only for the “males have better mathematical abilities” stereotype 
in the model for the entire sample, however, in the subsamples of 
males and females this relationship turned out to be insignificant. 
It can be assumed, based on these results, that adherence to gen-
der stereotypes does not negatively affect the satisfaction with the 
choice of engineering major, if this choice has already been made. 
This hypothesis needs to be tested in future studies.

5.5. Gender 
differences  

in satisfaction with 
the choice  

of field  
of study and  

the role of gender 
stereotypes
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Table 5. Coefficients (odds ratio) for the binary regression model.  
The dependent variable is the satisfaction with the choice of  
an educational program. Analysis on the entire sample and separately  
for males and females

The entire sample Males Females

Female gender 0.747** — —

Reasons for choosing a field of study

Good job 1.720*** 1.854*** 1.600***

Easy to get into 0.716*** 0.717*** 0.708***

Family influence 0.743*** 0.753*** 0.723***

Easy and comfortable to study 1.033 1.044 1.011

Course of study (ref. — 1st year)

2nd year 0.977 0.870 1.107

3rd year 0.787 0.921 0.684

4th year 0.833 0.841 0.846

5th year 1.480 3.067 0.675

Self-assessment of academic performance 
for the previous semester (ref. — mostly 
satisfactory grades)

Only excellent grades 2.715*** 2.121* 3.869**

Only excellent and good 2.595*** 2.122** 3.555***

Mostly excellent and good, but there were 
also satisfactory grades

1.751** 1.828* 1.967*

Mostly good and satisfactory 1.411 1.701

Males have more developed engineering 
thinking

1.001 0.924 1.155

Males have better mathematical abilities 0.889* 0.900 0.915

Females are diligent students 1.090 1.102 1.074

R2 Cox and Snell
R2 Nagelkerke

0.132
0.177

0.140
0.186

0.133
0.179

The purpose of the research is to study the differences between 
males and females in the reasons for choosing an engineering and 
technical major at a university and the role of gender stereotypes 
in them. As a result of the analysis of survey data collected at one 
of the Russian technical universities, no radical differences between 
males and females in the reasons they were guided by when choos-
ing an engineering field of study were revealed. Nevertheless, there 
are some statistically significant differences: females more often 
indicate that their choice of engineering and technical major was 
accidental or that they succumbed to the family influence. Males 

6. Discussion

Note: * p < 0.05;  
** p < 0.01;  
*** p < 0.001.
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are comparatively more likely to explain their choice by saying that 
the given profession corresponds to their abilities and that it is a 
respected field of study. The results obtained are consistent with 
the conclusions of previous studies that girls, despite their high re-
sults in the hard sciences, tend to doubt their abilities to succeed 
in engineering [Ceci, Williams, 2007; Stoet, Geary, 2018; Zamyatni-
na, 2017; Franceschini et al., 2014; Schuster, Martiny, 2017] and are 
more influenced by parents in choosing the field of study [Khasbu-
latova, Smirnova, 2020].

In the research literature, the gender gap in the cohort of en-
gineering students is mainly explained by the effect of gender ste-
reotypes, therefore, at the next stage of the study, the prevalence 
of stereotypical ideas among engineering students was assessed in 
the point that females and males differ in the level of innate abilities 
in mathematics and engineering and in the approach to learning. 
The most common stereotypes among engineering students are 
that young men better understand physical phenomena and laws 
and have more developed technical and logical thinking, while girls 
are more accurate and diligent. Social stereotypes about the best 
innate abilities of young men to study and work in the field of en-
gineering turned out to be more popular among the surveyed stu-
dents than ideas about their higher mathematical abilities. Many of 
the surveyed students adhere to stereotypes about gender differ-
ences in learning strategies both at school and at university, which 
existence is empirically confirmed [Heyder, Kessels, 2015; McClowry 
et al., 2013; Jackson, Dempster, 2009]. The authors distinguish mas-
culine and feminine learning styles. The masculine one is charac-
terized as “effortless achievement” and suggests that males strive 
to get high marks due to their high abilities rather than hard work. 
This particular learning style is attributed to the image of “cool mas-
culinity” [ Jackson, Dempster, 2009]. The feminine learning style is 
hard work and diligence.

The next stage of the work was to identify the relationship be-
tween adherence to gender stereotypes and the reasons for choos-
ing the field of study. It was found that male respondents, who be-
lieve that males have more developed mathematical abilities and 
engineering thinking, are more likely to choose an engineering 
specialty, hoping that it will allow them to get a good job. While 
females, who adhere to stereotypes about the best mathematical 
abilities in men, are relatively more likely to choose an engineer-
ing major under the family influence. Thus, while the desire to get 
a good job is the predominant reason for choosing an engineering 
and technical field of study for both females and males, the pres-
ence of gender stereotypes among girls can negatively affect the 
choice of major, making it less conscious and more susceptible to 
the influence of other people.
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Judging by the results of the survey, females are relatively less 
satisfied with their choice of an educational program in the field of 
engineering and technical sciences. This result is consistent with the 
conclusions obtained in several foreign studies [Beede et al., 2011; 
Ellis, Fosdick, Rasmussen, 2016]. Their less satisfaction is supposedly 
due to the fact that they make their choice of a place of study rela-
tively less consciously and are subject to the influence of the family.

Thus, based upon the results of the conducted research, it can 
be assumed that adherence to gender stereotypes can negatively 
affect the awareness of the choice made and cause dissatisfaction 
with the choice of the educational program among females, who 
chose the engineering field of study As a consequence, there may 
be difficulties in learning and a reluctance to complete the pro-
gram or work in the acquired specialty. This hypothesis requires 
verification, however, it can be concluded that measures to bridge 
the gender gap in the contingents of engineering universities and 
in the engineering profession as such should be aimed not only at 
increasing the number of females choosing an engineering major. 
Females who have already chosen this field of study, due to the ef-
fect of gender stereotypes, may not be sure of the correctness of 
the decision made. In the final section, we will consider what mea-
sures can be taken to reduce the negative impact of gender stereo-
types on female choice of engineering and technical training areas.

The results of the material analysis of the survey of technical univer-
sity students are consistent with the conclusions of previous foreign 
and domestic studies on the negative impact of gender stereotypes 
on the female choice of engineering and technical training areas 
[Riegle-Crumb et al., 2012; O’Dea et al., 2018; Stoet, Geary, 2018; 
Ceci, Williams, 2010]. Therefore, it can be argued that the practices 
of bridging the gender gap in the contingents of technical univer-
sities should be aimed primarily at combating social stereotypes. 
There is already a successful experience of informing females about 
gender stereotypes and their negative consequences for these pur-
poses [Weisgram, Bigler, 2007], strengthening female confidence in 
personal abilities through the promotion of certain role models of 
successful female engineers [Jansen, Joukes, 2013], promoting the 
importance and public utility of engineering professions [Belanger, 
Diekman, Steinberg, 2017], as well as interventions aimed at devel-
oping the growth mindset [Lee et al., 2021].

The effectiveness of these practices depends on the age stage 
at which females receive the necessary information about social 
stereotypes and undergo training, as well as on the format of their 
conduct. The time of study in high school and secondary school 
seems to be a suitable period for such interventions, since by the 

7. Conclusions 
for Educational 

Policy
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graduation time from general education, the formation of identi-
ty and basic ideas that influence the choice of the field of study is 
mostly completed [Kim, Sinatra, Seyranian, 2018; DeWitt, Archer, 
2015]. In adolescence, beliefs in personal capabilities are formed 
and decisions are made that affect career choice, and it is at this 
stage that females will benefit from activities aimed at increasing 
their confidence, awareness and competence concerning a career 
in STEM [Falco, Summers, 2019]. The effectiveness of special train-
ing courses and classes within the school curriculum, as well as ex-
tracurricular activities, including summer camps and schools, mu-
seum programs, communication with mentors, with other girls 
interested in STEM, and female researchers successfully working in 
this field has been empirically confirmed [Kim, Sinatra, Seyranian, 
2018]. It is advisable to introduce students to engineering and tech-
nical majors at an earlier age, particularly in primary school, more-
over some studies show that sustained targeted interventions to 
promote STEM during this period have a stronger positive impact 
on girls than on boys [Emembolu et al., 2020].

Parental beliefs are significant for choosing the field of study, 
and, as the study showed, they have a stronger effect on females. 
The family rarely becomes the subject of attention and a possible 
attracting means for females to study in STEM s. Schools and teach-
ers need to collaborate with parents of students through organiz-
ing various events and implementing special programs that raise 
awareness and positive attitude of parents to their children’s ca-
reer in STEM and teach them ways to convey the importance and 
usefulness of the relevant subject area to their children [Šimunović, 
Babarović, 2020].

The data obtained in this study indicate that females, who 
are committed to gender stereotypes regarding their abilities in 
mathematics and technical disciplines, as well as who neverthe-
less chose engineering and technical field of study, experience dif-
ficulties while studying at university and are less satisfied with the 
choice made than other females. Thus, interventions are substan-
tial not only at school, but also at university. They can be aimed at 
creating a positive climate in the class by overcoming gender ste-
reotypes among male teachers and students and by appropriate re-
structuring of their behavior [Bennett, Sekaquaptewa, 2014; Carnes 
et al., 2015] or by forming female small study groups for engineer-
ing training [Inzlicht, Ben-Zeev, 2000; Dasgupta, Scircle, Hunsing-
er, 2015; Ballen et al., 2019].

Short or one-time promotions can help to increase the at-
tractiveness of engineering studies for females, but they are not 
enough to overcome the gender gap in technical university contin-
gents. Longer-term and repeatable activities are needed, as well as 
a revision of curricula and materials in order to exclude the mani-
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festation of gender stereotypes in them [Prieto-Rodriguez, Sincock, 
Blackmore, 2020]. Such programs are possible only with the sup-
port of the movement towards gender parity at the state level and 
the creation of national programs aimed at overcoming stereotyp-
ical ideas about the best abilities of males in mathematics and en-
gineering, and at increasing female interest in exact sciences and 
strengthening their confidence in personal abilities.
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Table 1. Factor loadings for factors reflecting the reasons for choosing  
the field of study

Good  
job

Easy 
to get into

Family  
influence

Easy and com-
fortable to study

It matches your abilities 0.256 –0.125 –0.481 0.451

It will allow you to get an interesting and 
diverse job

0.5 –0.212 –0.28 –0.013

It will allow you to have good social secu-
rity at work

0.625 0.024 0.035 –0.095

It will allow you to have good working 
conditions

0.681 –0.034 0.032 0.054

It will allow you to have a convenient 
work schedule

0.549 –0.036 –0.076 0.245

It gives you the opportunity to make good 
money

0.729 –0.144 0.047 –0.055

It makes it easy to find a job 0.542 –0.011 0.149 0.168

It provides an opportunity for career 
growth

0.678 –0.04 –0.001 –0.027

This is a respected field of study 0.559 –0.01 0.091 –0.211

It is easy to study in this field of study –0.04 0.172 0.024 0.695

Appendix
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Good  
job

Easy 
to get into

Family  
influence

Easy and com-
fortable to study

Someone from relatives or acquaintances 
works in this field of study

0.175 –0.037 0.441 0.045

It was easier to enter this field of study –0.132 0.781 0.033 0.004

This specialty has low tuition fees or free 
tuition

0.098 0.615 –0.025 0.155

I chose it on the advice of parents, 
friends, school

0.026 0.076 0.707 0.079

For the company with friends –0.083 –0.081 0.348 0.473

Applied for other field of study, but man-
aged to enter only this one

–0.17 0.701 0.062 –0.087

Table 2. Factor loadings for factors reflecting the severity of gender  
stereotypes

Severity of gender stereotypes

Males have more 
developed engi-
neering thinking

Males have bet-
ter mathematical 
abilities

Females are 
more diligent 
students

(Who do you think...) males are better 
at studying mathematics

0.403 0.592 0.029

(Your teachers think...) males are better 
at studying mathematics

–0.059 0.802 0.076

(Your groupmates think...) males are 
better at studying mathematics

0.15 0.804 0.051

Ability to understand physical pheno-
mena and laws (males are better)

0.568 0.148 0.456

Logical thinking (males are better) 0.743 0.042 0.157

Technical thinking (males are better) 0.652 0.115 0.478

Ability to do hard mental work (males 
are better)

0.67 0.132 –0.177

Accuracy (females are better) 0.194 0.062 0.72

Perseverance (females are better) –0.064 0.028 0.795

Table 3. Prevalence of gender stereotypes regarding abilities for different 
types of activities among males and females

 Defi-
nitely 
males

Rather 
males

Equally for 
both males 
and females

Rath-
er fe-
males

Defini-
tely fe-
males

Abilities in Mathematics
ꭓ2 = 43.756, df = 4, p < 0.001

Males 6 25 67 3 0

Females 2 16 78 4 0
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 Defi-
nitely 
males

Rather 
males

Equally for 
both males 
and females

Rath-
er fe-
males

Defini-
tely fe-
males

Abilities to learn languages
ꭓ2 = 7.851, df = 4, p = 0.097

Males 1 2 69 25 3

Females 0 2 74 23 2

Abilities to understand physical 
phenomena and laws
ꭓ2 = 35.333, df = 4, p < 0.001

Males 10 42 46 1 0

Females 4 40 56 1 1

Abilities for artistic creativity
ꭓ2 = 6.696, df = 4, p = 0.153

Males 1 1 61 32 5

Females 0 1 64 31 4

Accuracy
ꭓ2 = 5.198, df = 4, p = 0.268

Males 1 1 44 45 10

Females 0 1 42 45 12

Logical thinking
ꭓ2 = 270.925, df = 4, p < 0.001

Males 20 34 45 1 0

Females 2 19 70 7 2

Technical thinking
ꭓ2 = 85.792, df = 4, p < 0.001

Males 19 45 36 0 0

Females 6 41 52 0 0

Ability to generate new ideas
ꭓ2 = 76.298, df = 4, p < 0.001

Males 6 11 79 5 1

Females 1 5 83 10 1

Perseverance
ꭓ2 = 19.126, df = 4, p = 0.001

Males 3 6 58 27 6

Females 1 4 55 33 7

Ability to do hard mental work
ꭓ2 = 59.224, df = 4, p < 0.001

Males 7 13 74 5 1

Females 2 7 81 8 2

Table 4. Coefficients (unstandardized coefficient B and standard deviation 
SE in parentheses) for linear regression models with dependent variables 
as the reason for choosing a field of study. Analysis on subsamples  
(separately for males and females)

Good job Family influence

Males Females Males Females

Constant –0.25** 
(0.10)

–0.24 
(0.12)

0.08 
(0.10)

0.30* 
(0.13)

Course of study (ref. — 1st year)

2nd year –0.06 
(0.08)

–0.15 
(0.08)

0.23** 
(0.08)

0.21* 
(0.08)

3rd year –0.04 
(0.10)

0.01 
(0.09)

0.20* 
(0.10)

0.07 
(0.09)

4th year –0.25* 
(0.11)

–0.27** 
(0.10)

0.38** 
(0.11)

–0.04 
(0.10)

5th year –0.67 
(0.50)

–0.03 
(0.54)

0.04 
(0.50)

0.78 
(0.56)

Males have more developed engineering thinking 0.05 
(0.03)

0.05 
(0.04)

0.01 
(0.03)

0.05 
(0.04)
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Good job Family influence

Males Females Males Females

Males have better mathematical abilities 0.08* 
(0.03)

<0.01 
(0.03)

0.04 
(0.03)

0.12*** 
(0.03)

Females are diligent students 0.06 
(0.03)

0.01 
(0.03)

0.03 
(0.03)

<0.01 
(0.03)

Satisfaction with the choice made 0.57*** 
(0.07)

0.41*** 
(0.07)

–0.22** 
(0.07)

–0.28*** 
(0.07)

Self-assessment of academic performance for the previous semester (ref. — mostly  
satisfactory grades)

Only excellent grades 0.19 
(0.15)

0.04 
(0.16)

–0.33* 
(0.15)

–0.34* 
(0.16) 

Only excellent and good 0.07 
(0.11)

0.12 
(0.13)

–0.32** 
(0.11)

–0.25 
(0.13)

Mostly excellent and good, but there were also satis-
factory grades

0.03 
(0.11)

0.19 
(0.13)

–0.15 
(0.11)

–0.24 
(0.13)

Mostly good and satisfactory 0.08 
(0.11)

0.06 
(0.14)

0.01 
(0.11)

–0.11 
(0.13)

R2 0.099 0.067 0.050 0.061

Abramov R.N. (2016) Professional’naya kul’tura rossiyskikh inzhenerno-tekhnich-
eskikh spetsialistov: universal’nye elementy [Professional Culture of Russian 
Technical Specialists: Universal Elements]. Sotsiologicheskie issledovaniya / So-
ciological Studies, no 9, pp. 96–104.

Antoshchuk I.A. (2021) Prodvigayas’ po ˮtrubeˮ STEM: sistematicheskiy obzor liter-
atury po gendernomu neravenstvu v rossiyskoy inzhenernoy professii [Mov-
ing through the STEM Pipeline: A Systematic Literatore Review of the Gender 
Inequality in Russian Engineering]. Monitoring of Public Opinion: Economic and 
Social Changes, no 3, pp. 57–87. doi:10.14515/monitoring.2021.3.1912

Ashlock J., Stojnic M., Tufekci Z. (2022) Gender Differences in Academic Effica-
cy across STEM Fields. Sociological Perspectives, vol. 65, no 3, pp. 555–579. 
doi:10.1177%2F07311214211028617

Bahr P.R., Jackson G., McNaughtan J., Oster M., Gross J. (2017) Unrealized Poten-
tial: Community College Pathways to STEM Baccalaureate Degrees. The Jour-
nal of Higher Education, vol. 88, no 3, pp. 430–478. doi:10.1080/00221546.20
16.1257313

Ballen C.J., Aguillon S.M., Awwad A. et al. (2019) Smaller Classes Promote Equi-
table Student Participation in STEM. BioScience. doi:10.1093/BIOSCI/BIZ069 

Beede D.N., Julian T.A., Langdon D., McKittrick G., Khan B., Doms M. E. (2011) Wom-
en in STEM: A Gender Gap to Innovation. Economics and Statistics Administra-
tion, Issue Brief Series, no 4, pp. 11–17. doi:10.2139/ssrn.1964782

Belanger A.L., Diekman A.B., Steinberg M. (2017) Leveraging Communal Experienc-
es in the Curriculum: Increasing Interest in Pursuing Engineering by Chang-
ing Stereotypic Expectations. Journal of Applied Social Psychology, vol. 47, no 6, 
pp. 305–319. doi:10.1111/jasp.12438

Bennett J.E., Sekaquaptewa D. (2014) Setting an Egalitarian Social Norm in the 
Classroom: Improving Attitudes towards Diversity among Male Engineer-
ing Students. Social Psychology of Education, vol. 17, no 2, pp. 343–355. 
doi:10.1007/s11218-014-9253-y

References

Note: * p < 0.05;  
** p < 0.01;  
*** p < 0.001.  
The standard devia-
tion for the coefficient 
B is indicated in pa-
rentheses.



N.G. Maloshonok, I.A. Shcheglova, K.A. Vilkova, M.A. Abramova  
Gender Stereotypes and the Choice of an Engineering Undergraduate Program

Voprosy obrazovaniya / Educational Studies Moscow. 2022. No 3. Р. 149–186Voprosy obrazovaniya / Educational Studies Moscow. 2022. No 3. Р. 149–186

Bloodhart B., Balgopal M.M., Casper A.M., Sample McMeeking L.B., Fischer E.V. 
(2020) Outperforming Yet Undervalued: Undergraduate Women in STEM. 
PLoS ONE, vol. 15, no 6, Article no e0234685. doi:10.1371/journal.pone.0234685

Carnes M., Devine P.G., Manwell L.B. et al. (2015) Effect of an Intervention to Break 
the Gender Bias Habit for Faculty at one Institution: A Cluster Randomized, 
Controlled Trial. Academic Medicine: Journal of the Association of American Med-
ical Colleges, vol. 90, no 2, pp. 221–230. doi:10.1097/ACM.0000000000000552

Ceci S.J., Williams W.M. (2011) Understanding Current Causes of Women’s Un-
derrepresentation in Science. Proceedings of the National Academy of Scienc-
es, vol. 108, no 8, pp. 3157–3162. doi:10.1073/pnas.1014871108

Ceci S.J., Williams W.M. (2010) Sex Differences in Math-Intensive Fields. Current Directions 
in Psychological Science, vol. 19, no 5, pp. 275–279. doi:10.1177/0963721410383241

Ceci S.J., Williams W.M. (eds) (2007) Why Aren’t More Women in Science? Top Re-
searchers Debate the Evidence. Washington, DC: American Psychological As-
sociation. doi:10.1037/11546-000

Cheryan S., Ziegler S.A., Montoya A.K., Jiang L. (2017) Why Are Some STEM Fields 
More Gender Balanced Than Others? Psychological Bulletin, vol. 143, no 1, 
pp. 1–35. doi:10.1037/bul0000052

Cundiff J.L., Vescio T.K., Loken E., Lo I. (2013) Do Gender-Science Stereotypes Pre-
dict Science Identification and Science Career Aspirations among Undergrad-
uate Science Majors? Social Psychology of Education, vol. 16, no 4, pp. 541–554. 
doi:10.1007/s11218-013-9232-8

Dasgupta N., Scircle M.M., Hunsinger M. (2015) Female Peers in Small Work 
Groups Enhance Women’s Motivation, Verbal Participation, and Career As-
pirations in Engineering. Proceedings of the National Academy of Sciences, 
vol. 112, no 16, pp. 4988–4993. doi:10.1073/pnas.1422822112

Delaney J.M., Devereux P.J. (2019) Understanding Gender Differences in STEM: Evi-
dence from College Applications. Economics of Education Review, vol. 72 (C), 
pp. 219–238. doi:10.1016/j.econedurev.2019.06.002

DeWitt J., Archer L. (2015) Who Aspires to a Science Career? A Comparison of Sur-
vey Responses from Primary and Secondary School Students. International 
Journal of Science Education, vol. 37, no 13, pp. 2170–2192. doi:10.1080/0950
0693.2015.1071899

Eccles J.S. (1994) Understanding Women’s Educational and Occupational Choices. 
Applying fhe Eccles et al. Model of Achiewement-Related Choices. Psycholo-
gy of Women Quarterly, vol. 18, pp. 585–609. 

Ellis J., Fosdick B.K., Rasmussen C. (2016) Women 1.5 Times More Likely to Leave 
STEM Pipeline after Calculus Compared to Men: Lack of Mathematical Con-
fidence a Potential Culprit. PLoS ONE, vol. 7, no 11, pp. 1–14. doi:10.1371/jour-
nal.pone.0157447

Emembolu I., Padwick A., Shimwell J., Sanderson J., Davenport C., Strachan R. 
(2020) Using Action Research to Design and Evaluate Sustained and Inclu-
sive Engagement to Improve Children’s Knowledge and Perception of STEM 
Careers. International Journal of Science Education, vol. 42, no 5, pp. 764–782. 
doi:10.1080/09500693.2020.1729442

Falco L.D., Summers J.J. (2019) Improving Career Decision Self-Efficacy and STEM 
Self-Efficacy in High School Girls: Evaluation of an Intervention. Journal of 
Career Development, vol. 46, no 1, pp. 62–76. doi:10.1177/0894845317721651

Ferrant G., Kolev A. (2016) The Economic Cost of Gender-Based Discrimination in So-
cial Institutions. Paris: OECD Center. Available at: https://www.oecd.org/dev/
development-gender/SIGI_cost_final.pdf (accessed 2 August 2022).

Fisher C.R., Thompson C.D., Brookes R.H. (2020) Gender Differences in the Aus-
tralian Undergraduate STEM Student Experience: A Systematic Review. 
Higher Education Research & Development, vol. 39, no 6, pp. 1155–1168. doi: 
10.1080/07294360.2020.1721441



N.G. Maloshonok, I.A. Shcheglova, K.A. Vilkova, M.A. Abramova  
Gender Stereotypes and the Choice of an Engineering Undergraduate Program

http://vo.hse.ruhttp://vo.hse.ru 

Franceschini G., Galli S., Chiesi F., Primi C. (2014) Implicit Gender-Math Stereo-
type and Women’s Susceptibility to Stereotype Threat and Stereotype Lift. 
Learning and Individual Differences, vol. 32, May, pp. 273–277. doi:10.1016/j.
lindif.2014.03.020

Froumin I., Dobryakova M. (2012) Chto zastavlyaet menyat’sya rossiyskie vuzy: 
dogovor o nevovlechennosti [What Makes Russian Universities Change: Dis-
engagement Compact]. Voprosy obrazovaniya / Educational Studies Moscow, 
no 2, pp. 159–191. doi:10.17323/1814-9545-2012-2-159-191

Gonzalez A.M., Oh J.H.J., Baron A.S. (2020) The Hidden Classroom: How Gender 
Stereotypes Impact Academic Achievement. The Cambridge Handbook of Ap-
plied School Psychology (eds F.C. Worrell, T.L. Hughes, D.D. Dixson), Cam-
bridge: Cambridge University, pp. 295–314. doi:10.1017/9781108235532.018

Good C., Aronson J., Harder J.A. (2007) Problems in the Pipeline: Stereotype 
Threat and Women’s Achievement in High Level Math Courses. Journal of 
Applied Developmental Psychology, vol. 29, no 1, pp. 17–28. doi:10.1016/j.ap-
pdev.2007.10.004

Goy S.C., Wong Y.L., Low W.Y. et al. (2018) Swimming against the Tide in STEM Ed-
ucation and Gender Equality: A Problem of Recruitment or Retention in Ma-
laysia. Studies in Higher Education, vol. 43, no 11, pp. 1793–1809. doi:10.1080/
03075079.2016.1277383

Heyder A., Kessels U. (2015) Do Teachers Equate Male and Masculine with Lower 
Academic Engagement? How Students’ Gender Enactment Triggers Gender 
Stereotypes at School. Social Psychology of Education, vol. 18, no 3, pp. 467–
485. doi:10.1007/s11218-015-9303-0 

Inzlicht M., Ben-Zeev T. (2000) A Threatening Intellectual Environment: Why Fe-
males are Susceptible to Experiencing Problem-Solving Deficits in the Pres-
ence of Males. Psychological Science, vol. 11, no 5, pp. 365–371. doi:10.1111/1467-
9280.00272

Jackson C., Dempster S. (2009) ‘I Sat Back on My Computer… with a Bottle of Whis-
ky Next to Me’: Constructing ‘Cool’ Masculinity through ‘Effortless’ Achieve-
ment in Secondary and Higher Education. Journal of Gender Studies, vol. 18, 
no 4, pp. 341–356. doi:10.1080/09589230903260019

Jansen N., Joukes G. (2013) Long Term, Interrelated Interventions to Increase 
Women’s Participation in STEM in the Netherlands. International Journal of 
Gender, Science and Technology, vol. 5, no 3, pp. 306–316. Available at: https://
www.vhto.nl/fileadmin/user_upload/documents/publicaties/SEFI2015_VHTO_
jansen_rev1.pdf (accessed 2 August 2022).

Ji P.Y., Lapan R.T., Tate K. (2004) Vocational Interests and Career Effica-
cy Expectations in Relation to Occupational Sex-Typing Beliefs for Eighth 
Grade Students. Journal of Career Development, vol. 31, no 2, pp. 143–154. 
doi:10.1177/089484530403100205

Johnson S., Li J., Kendall G., Strazdins L., Jacoby P. (2013) Mothers’ and Fathers’ 
Work Hours, Child Gender, and Behavior in Middle Childhood. Journal of Mar-
riage and Family, vol. 75, no 1, pp. 56–74. 

Kessels U. (2015) Bridging the Gap by Enhancing the Fit: How Stereotypes about 
STEM Clash with Stereotypes about Girls. International Journal of Gender, Sci-
ence and Technology, vol. 7, no 2, pp. 280–296.

Khasbulatova O.A., Smirnova I.N. (2020) Gendernye stereotipy v sifrovom ob-
shchestve: sovremennye tendentsii [Gender Stereotypes in Digital Society: 
Modern Tendencies]. Narodonaselenie / Population, vol. 23, no 2, pp. 161–171. 
doi:10.19181/роpulation.2020.23.2.14

Kim A.Y., Sinatra G.M., Seyranian V. (2018) Developing a STEM Identity among 
Young Women: A Social Identity Perspective. Review of Educational Research, 
vol. 88, no 4, pp. 589–625. doi:10.3102/0034654318779957

Kitada M., Harada J. (2019) Progress or Regress on Gender Equality: The Case 
Study of Selected Transport STEM Careers and Their Vocational Education 



N.G. Maloshonok, I.A. Shcheglova, K.A. Vilkova, M.A. Abramova  
Gender Stereotypes and the Choice of an Engineering Undergraduate Program

Voprosy obrazovaniya / Educational Studies Moscow. 2022. No 3. Р. 149–186Voprosy obrazovaniya / Educational Studies Moscow. 2022. No 3. Р. 149–186

and Training in Japan. Transportation Research Interdisciplinary Perspectives, 
vol. 1, Article no 100009. doi:10.1016/j.trip.2019.100009

Kugler A.D., Tinsley C.H., Ukhaneva O. (2021) Choice of Majors: Are Women Real-
ly Different from Men? Institute of Labor Economics Discussion Paper no 10947. 
Bonn: Institute of Labor Economics. 

Lee J., Lee H.J., Song J., Bong M. (2021) Enhancing Children’s Math Motivation with 
a Joint Intervention on Mindset and Gender Stereotypes. Learning and In-
struction, vol. 73, Article no 101416. doi:10.1016/J.LEARNINSTRUC.2020.101416

Lebedeva N.V., Vilkova K.A. (2022) Pochemu devushki ne vybirayut STEM: gen-
dernye razlichiya v motivatsionnykh orientirakh [Why Girls Do Not Choose 
STEM? Gender Differences in Motivation]. Monitoring of Public Opinion: Eco-
nomic and Social Changes, no 3, pp. 115–135. https://doi.org/10.14515/moni-
toring.2022.3.1923

Leslie S.J., Cimpian A., Meyer M., Freeland E. (2015) Expectations of Brilliance 
Underlie Gender Distributions across Academic Disciplines. Science, 
no 347 (6219), pp. 262–265. doi:10.1126/science.1261375 

Makarova E., Aeschlimann B., Herzog W. (2019) The Gender Gap in STEM Fields: 
The Impact of the Gender Stereotype of Math and Science on Secondary 
Students’ Career Aspirations. Frontiers in Education, vol. 4, Article no 60. 
doi:10.3389/feduc.2019.00060

Maloshonok N.G., Shcheglova I.A. (2020) Rol’ gendernykh stereotipov v otseve stu-
dentov inzhenerno-tekhnicheskogo profilya [Role of Gender Stereotypes in 
Student Dropouts of STEM Programs]. Monitoring of Public Opinion: Econom-
ic and Social Changes, no 2, pp. 273–292. doi:10.14515/monitoring.2020.2.945

Mandel H., Semyonov M. (2005) Family Policies, Wage Structures, and Gender 
Gaps: Sources of Earnings Inequality in 20 Countries. American Sociological 
Review, vol. 70, no 6, pp. 949–967. 

McClowry S.G., Rodriguez E.T., Tamis-LeMonda C.S., Spellmann M.E., Carlson A., 
Snow D. L. (2013) Teacher/Student Interactions and Classroom Behavior: The 
Role of Student Temperament and Gender. Journal of Research in Childhood 
Education, vol. 27, no 3, pp. 283–301. doi:10.1080/02568543.2013.796330

Nosek B.A., Banaji M.R., Greenwald A.G. (2002) Math = Male, Me = Female, there-
fore Math ≠ Me. Journal of Personality and Social Psychology, vol. 83, no 1, 
pp. 44–59. doi:10.1037//0022-3514.83.1.44

O’Dea R.E., Lagisz M., Jennions M. D., Nakagawa S. (2018) Gender Differences in In-
dividual Variation in Academic Grades Fail to Fit Expected Patterns for STEM. 
Nature Communications, no 9, Article no 3777. doi:10.1038/s41467-018-06292-0 

OECD (2015) Education at a Glance 2015: OECD Indicators. Paris: OECD.
Osumi N. (2018) Calling Rikejo: A Push for More Japanese Women of Science. Na-

ture Index, no 555, Article no 59. doi:10.1038/d41586-018-02906-1
Panina S.V. (2018) Genderny aspect professional’nogo samoopredeleniya uchash-

cheysya molodyozhi [The Gender Aspect of Students’ Professional Self-De-
termination]. Society: Sociology, Psychology, Pedagogics, no 1, pp. 93–96. 
doi:10.24158/spp.2018.1.17

Pickering M. (2001) Stereotyping: The Politics of Representation. Houndmills, Bas-
ingstoke, Hampshire, New York: Palgrave.

Prieto-Rodriguez E., Sincock K., Blackmore K. (2020) STEM Initiatives Matter: Re-
sults from a Systematic Review of Secondary School Interventions for Girls. 
International Journal of Science Education, vol. 42, no 7, pp. 1144–1161. doi:10.
1080/09500693.2020.1749909

Reilly D., Neumann D.L., Andrews G. (2019) Investigating Gender Differences in 
Mathematics and Science: Results from the 2011 Trends in Mathematics and 
Science Survey. Research in Science Education, vol. 49, February, pp. 25–50. 
doi:10.1007/s11165-017-9630-6

Riegle-Crumb C., King B., Grodsky E., Muller C. (2012) The More Things Change, 
the More They Stay the Same? Prior Achievement Fails to Explain Gender In-



N.G. Maloshonok, I.A. Shcheglova, K.A. Vilkova, M.A. Abramova  
Gender Stereotypes and the Choice of an Engineering Undergraduate Program

http://vo.hse.ruhttp://vo.hse.ru 

equality in Entry Into STEM College Majors Over Time. American Educational 
Research Journal, vol. 49, no 6, pp. 1048–1073. doi:10.3102/0002831211435229

Schuster C., Martiny S.E. (2017) Not Feeling Good in STEM: Effects of Stereotype 
Activation and Anticipated Affect on Women’s Career Aspirations. Sex Roles, 
vol. 76, no 1–2, pp. 40–55. doi:10.1007/s11199-016-0665-3

Šimunović M., Babarović T. (2020) The Role of Parents’ Beliefs in Students’ Motiva-
tion, Achievement, and Choices in the STEM Domain: A Review and Directions 
for Future Research. Social Psychology of Education, vol. 23, no 3, pp. 701–719. 
doi:10.1007/s11218-020-09555-1

Spencer S.J., Steele C.M., Quinn D.M. (1999) Stereotype Threat and Women’s Math 
Performance. Journal of Experimental Social Psychology, vol. 35, no 1, pp. 4–28.

Stoet G., Geary D. (2018) The Gender-Equality Paradox in Science, Technology, En-
gineering, and Mathematics Education. Psychological Science, vol. 29, no. 4, 
pp. 581–593. doi:10.1177/0956797617741719

Valla J.M., Williams W.M. (2012) Increasing Achievement and Higher-Education 
Representation of Under-Represented Groups in Science, Technology, Engi-
neering and Mathematics Fields: A Review of Current K-12 Intervention Pro-
grams. Journal of Women and Minorities in Science and Engineering, vol. 18, 
no 1, pp. 21–53. doi:10.1615/JWomenMinorScienEng.2012002908

Weisgram E.S., Bigler R.S. (2007) Effects of Learning about Gender Discrimi-
nation on Adolescent Girls’ Attitudes toward and Interest in Science. Psy-
chology of Women Quarterly, vol. 31, no 3, pp. 262–269. doi:10.1111/j.1471-
6402.2007.00369.x

Wilbourn M.P., Kee D.W. (2010) Henry the Nurse Is a Doctor Too: Implicitly Ex-
amining Children’s Gender Stereotypes for Male and Female Occupational 
Roles. Sex Roles, vol. 62, no 9–10, pp. 670–683. doi:10.1007/s11199-010-9773-7

Zamiatnina E.S. (2017) Gendernye razlichiya pri vybore spetsial’nosti v vuze v 
sovremennoy Rossii [Gender-Related Differences in Speciality Choices in Rus-
sia]. Monitoring of Public Opinion: Economic and Social Changes, no 3, pp. 153–
176. doi:10.14515/monitoring.2017.3.11


