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Abstract—In this work-in-progress paper, we synthesize research 
from psychology, sociology, and engineering education, in order 
to consider the presence of masculine social norms in 
engineering. According to prior work, social norms represent 
collective expectations that are socially constructed by majority 
social groups about the proper role and conduct of different 
groups in society. Social norms related to masculinity are often 
associated with emotional regulation, the exertion of significant 
dominance over others, and the desire to win. Unfortunately, the 
social pressure to conform to traditional ideologies of masculinity 
has been shown to adversely affect individual's help seeking 
behaviors, sexual health, and self-esteem. In the interest of 
gaining a better understanding and promoting inclusivity in the 
culture of engineering degree programs, we explore in this paper 
how these collective expectations may be particularly relevant in 
the context of engineering – a field often critiqued as being 
governed by masculine norms.  
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I.  INTRODUCTION 

There’s three girls in our whole office (laugh). So, 
it’s pretty much all guys. I honestly think it helps [the 
office culture] because—you know, the guys can 
pretty much talk about anything and, um--there’s no, 
like, sexual divide or anything like that; it’s 
everybody just talking to talk and there’s not really 
any drama or anything like that, so--makes it easy. . . 
I think they’re [female colleagues are] fine with it. 
You know, they just—or at least the way I see it is—
they just see themselves as another engineer, and the 
fact they’re a girl doesn’t really make a difference. 
(Andrew [pseudonym], an early-career engineer) 

In this excerpt from an interview transcript in our previous 
work on engineering identity [1-2] Andrew depicts a subtle yet 
powerful phenomenon that we contend is pervasive in 
engineering education and industry. Andrew, a White male, 
describes his experience of being a member of the dominant 
gender group in his workplace (“it’s pretty much all guys”). 
More specifically, he suggests that his experience as a male 
engineer establishes a sense of normality where the perceived 
cultural boundaries between engineering and masculinity are 
fuzzy. According to Andrew, he is a part of an effective 

workplace, in part, because of the dominant presence of male 
engineers (“makes it easy”).  He notes that the conversation 
patterns reflect documented masculine patterns of appearing to 
be emotionally regulated (“not really any drama”). And while 
he seems to recognize the ease that male engineers have in 
reconciling the gender and professional identities, he appears 
blind to the possible difficulties of his female colleagues 
(“they just see themselves as another engineer”). 

In this work-in-progress paper, we critically examine 
literature from psychology and sociology in order to consider 
the presence of social norms related to masculinity in 
engineering. This exploration of literature reflects our early 
work in our larger investigation that seeks to critically 
examine how masculinity is enacted and experienced in 
engineering contexts. Existing engineering education research 
has often explored the topic of inclusion of women and people 
of color within institutional structures of engineering 
education and practice. Much of this research has focused on 
unpacking the particular trajectories of marginalized 
individuals within the current culture and structures of 
engineering [3-6]. Through these studies, we have gained 
insight into the systemic forces of engineering institutions that 
work against the inclusion of people that do not belong to the 
overrepresented White, male social group.  

 Yet, while it is well-documented that engineering 
institutional contexts are marked by a masculine culture that 
marginalizes those who do not belong to the majority group, 
there is a gap in understanding precisely how engineering 
cultures are connected to masculinity. The goal of our overall 
investigation is to critically examine the ubiquitous yet hidden 
connections between social norms regarding masculinity and 
the process of professional formation in engineering 
education. The research questions that frame our investigation 
are as follows: 

RQ1: Is there a relationship between different masculine 
performances and belongingness in engineering?  

RQ2: How do students experience masculinity in 
engineering context?  

We contend that specific cultural values related to the 
selection of candidates and the training of engineers account 
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for masculine social norms. Specifically, we make the case 
that norms, such as those associated with traditional ideas of 
masculinity are dominant in the education of engineers. These 
norms serve as both incentives and disincentives to future 
engineers and ultimately affect to a great degree whether 
candidates persist, and are successful in the field and form a 
functional identity of themselves as engineers. Furthermore, 
we explore how specific demographic characteristics may 
color individual awareness of,  subscription to, or 
accommodation of these dominant norms.  

We begin by reviewing the extant literature in psychology 
and sociology regarding social norms related to masculinity. 
Then, we examine the literature on social norms in STEM 
education and engineering education. We then draw on this 
literature as a robust foundation of knowledge that will enable 
us ultimately explore this phenomenon more precisely to 
address our research questions. 

In conclusion, we will comment on how masculinity may 
affect engineering culture and identify the initial steps of our 
ongoing work to understand how the social norms related to 
masculinity can influence the recruitment, socialization, and 
inclusion of future engineers. The results of this review will 
provide implications for engineering educators and researchers 
on how particular practices and norms may prove exclusionary 
to non-dominant groups in engineering and highlight leverage 
points in engineering culture that can be shifted to make 
engineering an environment where all students are welcome. 

II. LITERATURE REVIEW OF MASCULINE SOCIAL NORMS 

IN PSYCHOLOGY AND SOCIOLOGY 

According to prior work [7-10], social norms represent 
socially constructed expectations communicated by 
dominant groups in society about the proper role and 
conduct of different groups in society. Some norms are 
explicitly expressed and easy to identify while others are 
less explicit and are expressed in ways that are more 
nuanced. As Cialdini and Trost put it, social norms are 
ultimately about constraining individual behavior to 
acceptable patterns understood by members of the social 
group without necessarily resorting to the force of law 
[11].   

Social norm theory originally conceived by Perkins and 
Berkowitz [12] has been extensively used in psychology, 
behavioral health, and counseling to explain the efficacy of 
perceptions or misperceptions about the behavior of others 
in social settings to influence individual behavior. 
Hillenbrand-Gunn, et al, for instance, showed that 
controlling perceptions related to social norms regarding 
rape, significantly impacted high school males’ view of 
what they would do in situations where women were 
vulnerable to sexual assault [13]. Beatty, Syzdek and 
Bakkum [14] also showed that when men’s perceptions of 
their peer’s stereotypical gender role behaviors go 
unchallenged, it serves to reinforce such perceptions. Our 
review of the social norms literature hones in specifically 
on its intersection with the gender role norms regarding 
masculinity. Similar to other social norms, gender role 

norms related to masculinity work to influence individual 
behavior in relation to acceptable conduct for those 
occupying the male space.  We hold that norms regarding 
what it means to be “manly,” are enacted in plain sight in 
the field of engineering but are treated as invisible and go 
largely unchallenged. According to social norm theory, this 
combination of circumstances only serves to reinforce the 
idea of such values and perceptions being normal. 

As we elaborate in this section, we show that 
psychologists and sociologists interested in critical theory 
have conducted research to peel back the cloak that renders 
the characteristics of masculinity invisible or “unmarked” 
in the social landscape. These studies challenge many of 
the norms we take for granted about gender role and power 
relations in an attempt to draw attention not only to these 
inequities but also to the consequences of such 
arrangements. It is not surprising, therefore, that traditional 
psychological and sociological ways of framing 
masculinity are fraught with emphasis on archetypal 
aspects of unquestioned assumptions about male 
dominance.   

This is because traditional ideas of masculinity have 
been constructed primarily from the lens of male social 
dominance. A dominance that involves the elevation to a 
status of normal those roles and activities that men are best 
positioned to perform. In this way, masculinity has been 
described as a hierarchy of social values which favors 
masculine roles over all others. Connell & Messerschmidt 
[15] aptly captured the coalescing of these ideas and 
concepts into what came to be known as hegemonic 
masculinity. As they explain:  

It [hegemonic masculinity] embodied the currently 
most honored way of being a man, and required all 
other men to position themselves in relation to it. 
Men who received benefits of patriarchy without 
enacting a strong version of masculine dominance 
could be regarded as showing a “complicit” 
masculinity…. Hegemony did not mean violence, 
although it could be supported by force; it meant 
ascendancy achieved through culture, institutions, 
and persuasion. (p. 3).  

In other words, hegemonic masculinity describes 
accepted practices that legitimize men's dominant position 
in society and justifies the subordination of women and 
other marginalized ways of being a man. Consequently, 
traditional social norms regarding masculinity are 
associated with gendered expectations about behavior, 
such as the desire to win, emotional regulation, the 
exertion of significant dominance over others, and men’s 
power over women [9].   

Several attempts have been made at operationalizing 
social norms regarding masculinity, each effort focusing on 
a slightly different aspects of the phenomenon. Mahalik et 
al.’s Conformity to Masculine Norms Inventory (CMNI) 
[9] for instance included measures drawing heavily from 



traditional norms regarding masculinity, while Eisler and 
Skidmore [16] focused on gender role stress. Similarly, 
Levant et al [17-18] emphasized masculinity ideology 
using their Male Role Norm Inventory (MRNI). Others 
like Bem [19] recognized androgyny as an important 
dimension on the masculinity-femininity continuum; or 
considered accessing men’s subjective experiences of 
masculinity a more accurate way of framing the 
phenomenon [20]. 

One potentially negative social impact of hegemonic 
masculinity is that patterns of behavior that ordinarily 
would be considered harmful and detrimental in social 
settings can become acceptable once wrapped in the cloak 
of masculinity. For instance, the social pressure to conform 
to traditional ideologies of masculinity has been shown to 
adversely affect the help-seeking behaviors, sexual health, 
and self-esteem of men [21-22]. Likewise, Courtenay notes 
that although men in the United States are at higher risk of 
suffering from severe chronic disease, they are also more 
likely to engage in behaviors that increase these risks [23]. 
Interestingly, one of the defining characteristics of 
hegemonic masculinity is demonstrating a sense of 
invincibility and risk-taking [22] ideals which may run 
counter to personal well-being, but which are socially 
rewarded with dominance and power [23].  

Also important to this discussion are the negative 
outcomes that result when individual identities do not line 
up with social expectations of gendered roles. For instance, 
there are negative consequences for young men or women 
in social settings where there is great pressure to conform 
to unrealistic ideals of what it means to occupy the male 
space. Whereas traditional hegemonic ideas of masculinity 
have focused on distilling the essentials of masculinity 
scripts, many authors agree that such ideals only account 
for the experiences of a very limited number of men; and 
recognize the meaningfulness of viewing masculine 
hierarchies as a plurality. Recognizing that apart from the 
atavistic concepts of what masculinity entails, that there 
exist other manifestations of the male gendered experience 
that are equally as legitimate. 

It is also worth noting that the values associated 
hegemonic masculine ideals are not static, but continually 
evolve, varying by setting and location [24-25]. However, 
one feature of this process appears constant; these ideals 
ultimately, always take on a form in which much of what is 
considered worthy or valuable is designated as masculine. 
Anderson points out a great example of these traditional 
ideals of masculinity being enacted in a setting that is not 
normally associated with male dominance. He noted, for 
instance, that male cheerleaders recognize their sport as 
being traditionally feminine. Yet at the same time, they see 
themselves as no different from traditional males. Male 
cheerleaders, therefore, project their masculinity by 
delineating their roles within the cheerleading squad to 
those that are considered masculine in an orthodox sense 
[26].   

We believe that a well-informed understanding of 
masculine social norms is particularly relevant in the 
context of engineering – a field often critiqued as being 
governed by masculine norms.  Prior work confirms, for 
example, the importance of female students’ subject-
related identities and agency beliefs in explaining 
engineering career choice [27]. An examination of the 
experience of those engineering students who do not 
identify strongly with the dominant social norms in the 
field would add to our understanding of the engineering 
education. Furthermore, given that, “...on average, 
hypothetical successful students in engineering institutions 
were rated significantly more masculine, and significantly 
less feminine, than were other successful students at liberal 
arts institution” [28] (p. 39), there is clearly a need to 
further investigate this phenomenon. 

III. LITERATURE REVIEW OF MASCULINITY IN STEM AND 

ENGINEERING CONTEXTS 

With some exception, extant research on masculinity in the 
context of engineering education tends to focus on how 
structural forces within the field serve to marginalize women 
while also reinforcing male privilege [29]. For example, 
through her archival research on engineering periodicals at the 
turn of the twentieth century, Frehill [30] illustrated how 
engineering was historically framed as a profession that 
excluded participation of women, promoted dominant images 
of masculinity to attract young boys to engineering (e.g., 
affinity for sports and the outdoors), and became an 
occupational space for “proving manhood” (p. 392). While 
this sociohistorical lens of the engineering profession depicts 
an overt connection to dominant views of masculinity, more 
recent ethnographic studies reveal poignant yet subtle forms of 
hegemonic masculinity in that pervade the culture of 
engineering—both in degree programs [31] and in the 
workplace [32-34]. More specifically, these studies highlight 
how women describe a need to be high performing engineers 
in order to be accepted engineers while men may be 
recognized as engineers with a mediocre performance in their 
role. Women feel an invisibility as engineers but also a high 
visibility as females. 

This continued pattern of masculinity in the engineering 
profession is somewhat of an anomaly when compared to 
other disciplines in STEM. While most professional cultures 
in STEM were also historically framed as masculine domains, 
many of these disciplines have made significant strides over 
the last three decades in the number of women enrolled in 
degree programs. Biology, chemistry, and mathematics all 
have close to or above 50% female enrollment in bachelor’s 
degree programs [35]. However, physics and engineering 
along with computer science have trailed dismally behind. 
Both physics and engineering have stagnated at approximately 
20% female enrollment in bachelor’s degree programs over 
the last 20 years [35-36]. Many women do not see engineering 
or physics as “for them” [37].  

Further exploration uncovered that students view these 
subjects as “quintessentially masculine” [38] (p. 156). In a 
qualitative study with 132, 15-16-year-old youth and their 



parents in the United Kingdom, Francis and colleagues [38] 
found that one major discourse about women in physics and 
engineering highlights underlying masculine characteristics. In 
particular, students in the study often referred to the popular 
show “The Big Bang Theory” as an illustrative example of 
how all the men were physicists or a lowly engineer, and one 
of the main characters, Penny, was “the one that isn’t smart, 
because she’s a girl and she’s interested in girl things….but 
it’s just sexist.”  

In sum, the reviewed research in social sciences and 
education has revealed a compelling picture of how the 
engineering profession perpetuates a culture of hegemonic 
masculinity. Yet all of the investigations that we have 
discussed are characterized by how this culture serves to 
uphold male privilege while marginalizing those who do not 
align with the dominant image. As discussed in the previous 
literature review, psychological and sociological literature 
illustrates how social constructions and individual experiences 
of masculinity are more complex than the disturbing patterns 
of hegemony. We authors are aware of one investigation by 
Simon and colleagues [39] which uses the Bem sex-role 
inventory [19] connects occupational values in STEM students 
to values related to masculinity and femininity. They found 
that STEM majors tend to reward masculine values and that 
women (and not men) tend to be marginalized from the major 
if they uphold feminine qualities. While their investigation 
was original in its connection of psychological theories of 
masculinity/femininity with occupational values of STEM 
majors, they did not examine engineering specifically. 
Moreover, unlike the previous qualitative studies discussed in 
this section, they did not capture the complexity of 
individual’s experiences with masculinity in their fields. 

Thus in our investigation, we intend to employ quantitative 
and qualitative research methods to data gathered from a 
national sample of engineering student using existing 
measures of masculinity. In so doing, we hope to fill the gap in 
our knowledge of masculinity in engineering contexts; and 
gain a comprehensive picture of how perceived masculine 
social norms are connected to belonging in engineering (RQ1) 
and how individuals experience these social norms as they 
participate in the engineering profession (RQ2).  

IV. FUTURE DIRECTIONS 

The previous sections demonstrate why our research questions 
concerning masculinity in the context of engineering 
institutions are theoretically relevant. However, as engineering 
education researchers, we must ask ourselves the question of 
how the findings of our investigation could lead to needed 
revolutionization of our professional cultures. First, we 
contend that in order to transform the hegemonic masculine 
social norms that characterize engineering, we must generate a 
comprehensive understanding of how masculinity is enacted in 
engineering schools and workplaces. Although previous 
research has highlighted the tendency of masculine cultures to 
marginalize women in the field, we must also ask how 
seemingly harmless masculine norms might contribute to 
hegemonic cultures. Additionally, by using well-established 
psychological research to name perceived masculine norms of 

engineering, we could also identify how cultures of 
engineering can lead to maladaptive professional strategies 
(e.g., not seeking help in order to promote self-reliance, 
inability to process difficult emotions [22]. In conclusion, if 
we want to better promote inclusion of those who are 
marginalized by engineering cultures, we must first generate a 
detailed understanding of why some members do experience 
inclusion. 
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