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ABSTRACT: This paper examines industrial design students' experiences in two 
vehicle design projects that are carried out collaboratively with industry in the 
final year design studio course, to answer the following research questions: 1) 
To what extent and how does designing products for a traditionally masculine 
and male-dominated industrial sector result in gendered learning experiences? 
2) How do these experiences shape students' perception of automotive industry 
where they can choose to work as a designer? The empirical basis of the 
research comes from the interviews carried out with 20 women and 11 men 
students. The findings of the study confirm the discussion in the literature: The 
stronger the relationship of a design field with technology and industrial 
production, the more distant women see that field and they approach that field 
hesitantly in their career choices. However, the findings also demonstrate that 
by providing students with the opportunity of encountering such stereotypically 
male-dominated and masculine fields during undergraduate education, design 
educators create a safe environment in which students can «test» their interests, 
skills and knowledge in light of their real-life project experiences rather than the 
popular images of these industries. Although having carried out these projects 
did not seem to significantly affect the tendency of students to enter the 
automotive industry, it is equally important that women students, who felt 
incompetent and insecure at the beginning of the project, gained self-confidence 
and overcame their anxieties regarding vehicle design. This is an important 
achievement regardless of whether they would seek positions in automotive 
industry or not. 

 
KEYWORDS: Industrial design, Technology, Design education, Automotive 
design, Gender.

 
 
 
Introduction 
 
The uneven distribution of women and men in various fields of design 
has been placed considerable emphasis by design scholars and 
practitioners. Several initiatives have focused on increasing the visibility 
of women designers by highlighting women's work in exhibitions, 
catalogues and reports (see for example, Doering at al., 1994; MoMA 

 
A previous version of this paper was published in Turkish in Tasarım+Kuram in 
2018. 
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2014; NGV, 2019). However, gender issues do not enter into the agenda 
of design educators very often. Only a small number of scholars have 
demonstrated interest in relevance of gender in design education by 
drawing on empirical data. They have argued that the gender-based 
segregation among design fields starts during the undergraduate 
education, and stereotypical symbolic associations of women and men 
with specific design fields are strengthened among students during these 
years. According to these dualistic associations, design fields that require 
working in the workshop environment and that are closer to technology 
are considered to be masculine and «not suitable for women» by women 
students (Clegg, Mayfield, 1999; Clegg, 1999).  

Among these fields, automotive design appears as the most male-
dominated industrial sector, towards which women demonstrate 
hesitation to enter (Kirkham, Walker, 2000). Research based on interviews 
with students, however, stress that this hesitation cannot be explained 
merely by women students' individual preferences and interest areas 
(Kaygan, 2009). As the growing body of feminist research on engineering 
education has proved, the guidance of society, especially families and 
teachers, is highly influential on students' career choices. In their 
research on STEM education, for example, Ikonen et al., (2017) highlight 
that parents' beliefs and prejudices are the main source for children's 
gender-typed views on occupations. Even within the same profession, 
social norms shape young people's perspectives on what is «suitable» 
for themselves and what is not (Newman et al., 2004). 

This paper contributes to the literature on gender and design education 
by exploring industrial design students' experiences in two vehicle 
design projects that are carried out collaboratively with industry in the 
final year design studio course. It focuses on the question of to what 
extent and how designing products for a culturally masculine and male-
dominated industrial sector results in gendered learning experiences. 
These experiences are significant also because they shape students' 
perception of automotive industry as a potential work area where they 
can choose to follow a career path after graduation. 
 
 
1. Gendering of automotive design 
 
Design practice, like many other fields of work, has been patterned by 
prevalent gender norms in the society. The extent of which a design field 
is related to technology and industrial production has been significantly 
influential on the gendering of these fields. As design historians have 
demonstrated, women's participation in design has often been visible in 
home decoration, textile, and jewellery (Anscombe, 1984; Sparke, 1995). 
Industrial design and automotive design, on the other hand, have 
historically been dominated by men, and remained design fields where 
women encountered challenges to enter and find a place for themselves 
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(Bruce, 1985; Bruce, Lewis, 1990; Howard, Setliff, 2000; Kirkham, Walker, 
2000).  

Such a «horizontal gender segregation», which refers to the 
concentration of women and men in separate types of occupations 
(Hakim, 1996), can easily be interpreted as the natural outcome of the 
differences in women's and men's preferences and interests. However, a 
closer look at this segregation with a gender equality lens reveals the 
strong power inequalities that it results in: The design fields that have a 
close relationship with technology and that have been traditionally 
dominated by men offer better career opportunities to designers. 
Especially automotive design, which takes place at the top of design 
industries (Clegg, 1999), has a masculine culture that is resistant to 
change, where issues of gender are continuously ignored, «leaving the 
traditional corporate structures that disadvantage women and propagate 
gender imbalance unchallenged» (Dooley, 2017, 25). 

Reviewing the existing literature, Kaygan (2016) identifies two main 
approaches towards women's relationship with technology-related fields 
of design. The first approach, which was adopted among design 
historians, is revealing and documenting the names and work of women 
who remained unacknowledged and invisible despite their contributions 
to design practice. The second approach, which was championed by 
women practitioners that struggle to enter job market on the same terms 
as their male colleagues, is based on the argument that women designers 
can better understand and address women users' needs and 
expectations. The latter seems to convince some employers and 
managers in automotive industry to hire women designers for specific 
projects. Two cases, one from 1950s and the other from the beginning of 
the 2000s, clearly illustrate how women-only design teams have been 
established and promoted to this end in two different companies. 

First, in the 1950s, a women-only design team, called Damsels of 
Design, has been set up by Harley Earl, General Motors' vice-president of 
styling. Hiring of this team was based on the claim that it would bring a 
«woman appeal» to cars by dealing with women drivers' problems. 
However, these women were primarily expected to make decisions 
regarding the materials, colors, texture and textiles used in the interiors 
(Kirkham, Walker, 2000; Howard, Setliff, 2000). Earl's press release 
reveals the marginal status of these women in the male-dominated 
automobile industry: «So many talented girls are entering our field of 
design that, in three or four years women may be designing entire car 
exteriors». 

Half a century later, a similar initiative is taken in another automotive 
company, Volvo, in the Your Concept Car project. According to the press 
release, in the project team that consists of nine women, four women are 
responsible for design tasks (Volvo, 2004). The press information 
released by Volvo shows that, compared to the GM case, five decades 
brought much sensitivity to the use of 'women's unique perspective' as 
a gender-based marketing strategy. It places emphasis on women's 
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competence as professionals as without any references to their 
femininity: «The project management team behind the YCC consists of 
five women at Volvo Cars, who brought to the project a broad spectrum 
of experience in various automotive fields» (Volvo, 2004, 2).  

Still, this initiative does not fulfil the feminist intentions on two 
grounds. First, both the press release and the news on the project imply 
that this is still not an ordinary case, and a women-only team can be set 
up only in a special project that aims to better empathise with the woman 
user (see Volvo, 2004). Second, in the project women design a concept 
car, which is not expected to be manufactured and sold. Thus, this 
initiative hardly goes beyond a marketing strategy, to establish a «real» 
design team. Moreover, according to Schwarzman and Decker's (2008) 
analysis, this project defines car by using a terminology of household 
activities, by presenting the tendencies of «domesticating» both the 
woman designer and the women user, and reproducing the association 
of women with domestic space and chores. On the same project Sythre 
et al.'s (2005) article also offers similar findings. The authors state that 
although the company intends to empower women and highlight the 
message that women professionals are as successful as men, the project 
is presented in the media through the comparison of women and men in 
light of the traditional gender dualisms. For instance, it is claimed that 
while men designers and users are interested in the technological 
features of the car, women designers and users pay attention to the 
features that may influence the children, such as air ventilation quality.  

These two cases are important as they have created a discussion 
ground for women designers' position in automotive industry. Yet we still 
do not know much about the actual experiences of designers regarding 
this industry. Drawing on the industrial design students' experiences in 
two vehicle design projects that are carried out collaboratively with 
industry in the final year design studio course, this paper aims to redress 
this gap by addressing the following research questions:  

1. To what extent and how does designing products for a traditionally 
masculine and male-dominated industrial sector result in gendered 
learning experiences? 

2. How do these experiences shape both women and men students' 
perception of automotive industry, where they can choose to work 
as a designer? 

 
 
2. Two Vehicle Design Projects: Backhoe-loader and Firefighting Truck 
 
This research is empirically based on two studio projects carried out in 
the final year industrial design studio. The first project that was focused 
on cabin design of backhoe-loader in 2013-14 academic year, 37 students 
(19 women and 18 men) worked in nine teams. In the project brief the 
design problem was identified as follows: 
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Backhoe-loader is a heavy equipment vehicle that is used mainly at 
construction sites where it serves for both digging and loading 
functions alternately. The loader consists of an arm and a bucket, and 
is attached to the main body at the front; whilst the backhoe is attached 
at the back. The vehicle is controlled by an operator sitting in the centre 
of the glass cabin, which is located between these two components. The 
operator's seat can rotate 180° to provide the operator with access to 
the controls and indicators of both components. As the direction of the 
operator changes, however, the interaction between the operator and 
the controls and indicators becomes problematic. Adaptation to this 
change in the orientation can be difficult for the operator, and has a 
detrimental effect on the operator's overall experience with the vehicle. 
The aim of this project is to rethink the cabin interior with this problem 
in mind in order to make a contribution to the design of backhoe-loader 
workstation. (Adapted from the project brief) 

In the second project the focus was on vehicle-top equipment design for 
firefighters in 2015-16 academic year. In the project 30 students (20 
women and 10 men) collaborated in seven teams. Students were 
provided with the following information regarding the design problem:  

In this project our emphasis will be on the distribution of team work, the 
sequence of operation, responsibilities and tasks that the teams carry 
out during their duties. Firefighting is a demanding and difficult duty 
that includes highly specialized tasks. Through their training, 
firefighters gain high levels of expertise on various tasks other than 
firefighting, such as urban search and rescue, airport rescue, wilderness 
fire suppression, vehicle extrications, medical emergency, and 
dangerous goods investigations. Therefore, there are various types of 
firefighting apparatus developed specifically for these missions, which 
are customized according to the needs of the team and the duties that 
they will be performing. (Adapted from the project brief) 

Due to the diversity in the firefighting services and the specialisation of 
equipment used in different vehicles, students were expected to focus on 
a scenario, and understand the work flow, division of work, and needs 
within that specific scenario. For example, while a team chose to develop 
solutions for underwater search and rescue vehicle and teams, another 
one was interested in vehicles and teams focused on rapid intervention 
vehicles to be used in large-scale factories in industrial districts. 

These two projects, of which design briefs were very different from 
each other, had a common point, which triggered this research. Both 
projects were prepared and carried out collaboratively with vehicle 
manufacturing companies. The gender distribution within the design 
teams of these two companies was aligned with the picture presented in 
the literature. In the first project, among the four designers who 
represented the company, there was one woman. One of the men 
frequently attended our crits sessions and gave feedback to students. 
Thus, students did not see the women designer much throughout the 
project. In the second project, we received technical support from a male 
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design engineer, who attended crits regularly and gave a lecture on basic 
technical issues required for the project. Apart from him, there were also 
two engineers who attended the juries and provided feedback on the 
design solutions. As a result, in these projects students met automotive 
industry as a male-dominated field. 

 
 

3. Research Design and Conduct  
 
The empirical basis of this paper comes from the individual and group 
interviews conducted with students after the projects are completed. 
Since the interviews of the first project was carried out before the 
students were graduated, I could achieve to organise groups interviews 
with project teams. Four out of nine teams accepted to participate in the 
interviews, and overall, I interviewed 16 students (8 women and 8 men). 
Since the data on the second project, was collected after students were 
graduated and started to work, I could not bring team members together 
in group interviews. Instead, I carried out individual interviews with at 
least two students from each team, and 15 students (12 women and 3 
men) in total. 

Overall, I interviewed 31 students around two sets questions. The first 
set of questions focused on students' experiences in the project, and 
investigated the role of gender in 1) setting up the project team, 2) 
relations with the collaborating firm and other experts consulted during 
the projects, and (3) the division of work within the team. The second set 
of questions examined students' viewpoints on working in the 
automotive industry as well as the impact of carrying out a vehicle design 
project during the undergraduate education on these viewpoints. The 
interviews were audio-recorded and transcribed for thematic analysis. 
Transcriptions were analysed by adopting an «open coding» approach, 
which corresponds to line-by-line coding with a code list (Rubin, Rubin, 
2005).  
 
 
4. Findings 
 
Analysis of the interviews demonstrated that most of the students had 
very clear opinions regarding the automotive industry before the project 
started. During their education, industrial design students carry out 
various types of projects, from furniture to electronics, playground 
equipment to toys. Automotive design, however, was considered a 
separate category, which was difficult to get a grasp of without any prior 
familiarity with and interest in cars as well as driving experience. Aligned 
with Clegg's (1999) claim, automotive design was identified by several 
students as a «dream» that motivated some of the male students to study 
industrial design. Such a perception can also be linked to the masculine 
image of popular automotive culture, which depicts a strong affinity 
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between men and automobiles (Dooley, 2017). Since there are no 
dedicated transportation or automotive design programmes at Turkish 
universities, automotive industry hires designers from among industrial 
design graduates in Turkey. The below quote from a woman student 
illustrates this:  

I would like to work in different sectors, too. But this industry makes me 
feel like there are people who have dreams in the automotive industry 
since they were very young and who have turned this into a passion 
throughout their life, and I will be very weak among them. 

Women students' accounts show that they started the project with the 
following assumption in mind: Students who had had an interest in cars 
not only as a designer, but also in childhood, or as a hobby, were 
advantaged in these projects. According to them, «the technical 
knowledge» that is required to design a vehicle means being familiar with 
the technical principles of how car works, and the terminology related to 
driving and components of cars, rather than any design-professional 
knowledge. Due to their lack of any previous interest in cars and driving 
experience, majority of the women students felt so disadvantaged 
compared to their male classmates for the first time in their 
undergraduate education. This made them anxious at the beginning of 
the project, as the following quote demonstrates:  

We, three girls, sat all day and researched about the vehicle. That's 
because we didn't know anything about it. We learned, for example, 
what a shaft is, what a differential is, and how it works, etc. from the 
man (company representative) who came and taught us. But our male 
classmates already knew those. And I think that even the toys with 
which we were made to play in our childhood are influential in that they 
knew these (and we didn't). 

As also obvious in the above quote, students underlined that this 
situation should not be considered as naturally occurring differences 
between men and women. Instead, they stressed that it was caused by 
the gender roles and norms that they have been taught and internalised 
since their childhood. Women students paid attention not to reduce this 
to a woman-man comparison, and highlighted that not all of their male 
classmates had the same level of technical knowledge and interest in 
cars.  

In their reflections on their experiences in the project, however, as they 
progressed in the projects, learned the terminology, the structure of the 
vehicle, and the manufacturing methods, their anxiety and lack of self-
confidence disappeared. Especially once they moved into the project 
stages where they dealt with user research, ergonomics, styling and 
materials, which fall better into the industrial designer's expertise, they 
gained self-confidence back, and were motivated for the project. A female 
student who watched how her two male classmates, who have a strong 



1070 

1070 

interest in cars, did calculations on the vehicle's load distribution 
describes her observations as follows:  

The things that I overestimated… I was surprised to see that they could 
do something very simple, something I could also have done (so fast). 
They did it using really basic physics. You enter the weights, you write 
them on the internet, and here it calculates the momentum, and so on. 
But at the beginning I was scared, I was very scared. 

While students' opinions regarding designing vehicles were based on the 
widespread image of automotive industry in society, their perception of 
the industry as a potential field where they could choose to work as a 
designer was shaped significantly by the experiences they gained 
through their interaction with company representatives. Despite the short 
duration of the projects, students could observe the strongly masculine 
work culture in the automotive industry.  

Apart from the two male students who had a special interest in 
automotive design, other male students I interviewed also stressed that 
they had not felt themselves to be more knowledgeable than their female 
classmates. Like the women, they distinguished themselves from those 
male students who had a special interest in cars, but they also agreed 
with the women students on the fact that women were more 
disadvantaged in both studio projects and, in a more general sense, in 
automotive industry, compared to men. Unlike women students, 
however, they did not link women's disadvantaged status to lack of 
technical knowledge. In contrast, they stressed that women are not 
different from themselves in terms of design knowledge and skills. 
Instead, they explained women's disadvantaged status by the male-
dominated nature of automotive industry, where (mostly) male engineers 
demonstrate unwillingness or resistance to communicate with women. 
In parallel with male students' responses, women students also 
mentioned the hesitation, and occasionally unwillingness, of male 
professionals, especially engineers, towards communicating with 
themselves. They, for example, indicated that in their technical visits to 
companies or in company representatives' visits to the studio, when 
students consulted engineers about their questions regarding the project, 
engineers often preferred to answer their questions by making eye 
contact with male team members. Some women students stated that they 
felt «invisible» in such situations, and these interactions discouraged 
them to ask further questions regarding the project, as the following 
quote illustrates:  

We consulted (the engineers) to learn about things such as load 
capacity, because we didn't know which one would be more suitable. 
They rather thought that we didn't know anything… Yes, we really 
didn't know, and we wanted to learn, but (their attitude made me feel 
like) we wouldn't be able to learn, and we shouldn't be involved in such 
projects. 
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In the interviews I also aimed to understand whether conducting a vehicle 
design project during the education impacted the students' approach 
towards this industry. More than half of the students indicated that it had 
a positive impact: students who found automotive industry 
«intimidating» previously gained a realistic understanding of what it is 
like to be a designer in this industry. In light of their experiences in the 
project, they stated that designers could play an important role in 
identifying and solving user-centred problems, and use their expertise in 
ergonomics, style and materials. Therefore, while at the beginning of the 
project automotive design was considered a separate category that could 
be achieved by only the designers with a special interest in cars and 
driving, it became «just another product category» for the students once 
the project was over.  
 
 
Conclusion 
 
Overall, my findings confirm the discussion in the literature: The stronger 
the relationship of a design field with technology and industrial 
production, the more distant women see that field and they approach that 
field hesitantly in their career choices. However, my findings also 
demonstrated that by providing students with the opportunity of 
encountering such stereotypically male-dominated and masculine fields 
during undergraduate education, design educators create a safe 
environment in which students can «test» their interests, skills and 
knowledge in light of their real-life project experiences rather than the 
popular images of these industries. Although having carried out these 
projects did not seem to significantly affect the desire of students to enter 
the automotive industry, it is equally important that women students, 
who felt incompetent and insecure at the beginning of the project, gained 
self-confidence and overcame their anxieties regarding vehicle design. 
This is a significant achievement regardless of whether they would seek 
positions in automotive industry or not. The situation was also similar 
with most of the male students. Although they did not feel as 
disadvantaged as their female classmates, they did not align themselves 
with the masculine popular image of automotive industry either. 
Studying industrial design in the Turkish context, where women and men 
are equally represented (Kaygan, 2012), they compared their positions 
with both their female classmates and male engineers working in the 
companies, and observed and reflected on the differences in the cultures 
of a male-dominated and a gender-balanced professions.  

Therefore, it can be claimed that university-industry collaboration 
projects, which are valued by design educators primarily due to (1) the 
real-life design problems they offer and (2) the expertise and know-how 
shared by the company representatives with the students, contribute to 
students' professional development also from a further angle. In every 
new project, students meet the gendered structures, hierarchies and 
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interactions embedded in the collaborating professions, organisations 
and industries through the company visits as well as company 
representatives' participation in lectures, crits sessions and juries. I 
suggest that as design educators we can use these projects as 
opportunities to trigger discussions on the relevance of gender issues in 
professional identities and practices with students. Such an approach 
would encourage women students (as well as men who do not consider 
themselves match such masculine work cultures) to open-heartedly share 
their concerns and fears regarding the unwelcoming environment in 
strongly male-dominated industries. Existing studies have underlined 
that women working in male-dominated work settings, particularly 
engineering, often tend to develop individual strategies cope with the 
gender problems they encounter on their own, considering that reporting 
such problems to management would make them look incompetent or 
weak. Two common strategies are (1) downplaying one's femininity and 
acting like «one of the boys» on the job (Demaiter, Adams, 2009; Powell 
et al., 2009), and (2) distancing oneself from other women colleagues 
(Sarathchandra et al., 2018). Women students who have already reflected 
on their gendered learning experiences in the safe and inclusive 
environment of the educational contexts would be more confident to 
identify systematic and structural gender-based discrimination in work 
life. 
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