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Abstract— The gender gap in engineering is one of the problems 
in achieving gender equality in society. In this context, the 
"Engineering with a Gender Perspective" project, an equality 
initiative developed at the Higher Polytechnic School of Zamora 
(HPSZ), University of Salamanca, aims to understand the 
university community's perception of the gender gap and gender 
equality and to promote interest in STEAM (Science, Technology, 
Engineering, Arts, Mathematics) subjects, particularly among 
female students. To achieve these objectives, a questionnaire 
tailored to Engineering and Architecture, which had previously 
been validated for Computer Engineering, was administered and 
discussed to the entire educational community at the HPSZ. The 
first WE (Women in Engineering) Challenge Competition was also 
launched for pre-university students. The challenges, devised by 
women, were designed to demonstrate the relevance of engineering 
in everyday life, to inspire pre-university students to pursue 
STEAM disciplines. The study examines responses to the 
questionnaire from both students and faculty at the HPSZ, 
analysing differences in perceptions between men and women 
regarding gender equality, the gender gap, and gender 
stereotypes. The findings indicate significant differences in 
perceptions of the gender gap, particularly among the student 
population. However, there are no significant differences in views 
on gender equality and gender stereotypes. Overall, the university 
community at the HPSZ recognises the importance of achieving 
gender equality and eliminating stereotypes. Nevertheless, there 
seems to be some uncertainty regarding their stance on the gender 
gap issue. Active engagement across all educational levels, focusing 
on early education, is crucial for reducing inequality in the 
STEAM field, eradicating gender stereotypes, and fostering 
interest in STEAM disciplines. 

Index Terms— Gender gap, gender inequality, higher 
education, STEAM. 

I. INTRODUCTION 
ESPITE progress in gender equality, women are still 

underrepresented in STEM fields. According to the Global 
Gender Gap Report of 2023 [1], they make up only 29.2% of 
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the STEM workforce across 146 nations, a sharp contrast to 
their nearly 50% representation in non-STEM occupations.  

When examining the profile of graduates from Spanish 
universities, women comprised 60.5% of undergraduate 
graduates, 57.2% of those graduating with a master’s degree, 
and 49.9% of those earning a doctoral degree [2]. However, 
only 3.3% of undergraduate degrees were awarded in computer 
science, and 10.2% in engineering, industry, and construction. 
Similar trends were observed in master’s degrees. These 
statistics position Spain with an average of 18.8% of graduates 
in STEM disciplines, below the European average of 25.1%. 
Regarding gender differentiation, there is a higher relative 
participation of women among STEM graduates in Spain, 
36.3%, than in the EU, 34.9%, primarily in the fields of 
engineering, industry, and construction. 

Regarding enrollment in Spanish universities at the same 
time [3], women constituted 56.4% of undergraduates, 54.9% 
of master's students, and 50.2% of doctoral candidates. 
However, in Engineering and Architecture, these figures 
dropped significantly to 26.5% at the undergraduate level, 
29.8% at the master's level, and 30.8% at the doctoral level. 
Engineering studies represent a field where the gender gap has 
not shown good progress in recent years, in fields such as 
engineering, industry, and construction (29.8%), and 
particularly in information and communication technologies 
(15.4%), [2]. Fig. 1 summarises the data.  

The percentages are similar at the University of Salamanca, 
where overall enrollment comprised 39.8% men and 60.2% 
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women [4]. However, within the field of engineering and 
architecture, the representation of women was notably lower, 
with percentages of 24.1% at the undergraduate level, 21.9% at 
the master's level, and 32.1% at the doctoral level. Similar 
patterns were observed at the Higher Polytechnic School of 
Zamora (HPSZ), a specific centre affiliated with the University, 
where the current research was conducted. In engineering 
programs offered at HPSZ, women constituted an average of 
26.3% of the student body, with variations ranging from 12.5% 
in Mechanical Engineering and 14,7% in Computer 
Engineering in Information Systems to 52,17% in Agri-Food 
Engineering and 58.3% in Technical Architecture [4], as shown 
in Fig. 2. 

 
Fig. 2. Presence of women in Engineering Studies at the Higher Polytechnic 
School of Zamora. 

II. BACKGROUND 
Gender segregation, with a lack of female representation, is 

referred to as the gender gap [5]. This phenomenon is observed 
globally and has adverse effects on the advancement and 
development of our societies [6], [7]. For instance, the absence 
of women in science and technology generates biases in AI 
algorithms that affect credit evaluations, image recognition, and 
urban design [8]. Hence, it is imperative to promote gender 
diversity and foster the formation of diverse teams in the STEM 
field to mitigate vulnerability and prevent the exclusion of 
minorities.  

Addressing the gender gap requires efforts towards creating 
an egalitarian society [9], where individuals of various genders 
have equal opportunities to pursue these studies. International 
studies demonstrate that both men’s and women's selection of 
fields of study is still influenced by gender biases and results 
from differing socialisation processes [6], [7]. As presented in 
the study [10], the gender gap in STEM fields arises from a 
complex interplay of factors involving abilities, preferences, 
beliefs about capabilities, and gender stereotypes. Among 
these, sociocultural factors such as gender stereotypes and 
expectations significantly influence career decisions [11], [12]. 
This suggests the potential for intervention to alter these 
outcomes. The optimal timing for intervention varies for each 
factor, spanning from early childhood to adulthood [13], 
impacting both career paths and lifestyle choices for women in 
STEM [14]. 

Consequently, initiatives aimed at reducing stereotypes in 
this field are necessary [15], for instance, making female role-
models visible [16], [17], mentoring programs [8], [18-20], out 
of school time STEM programs [21], [22], practical experience 
with a real-world engineering challenge [23], and educational 
efforts in primary and secondary schools [24-28]. Their results 
 

1 https://2022.teemconference.eu/ 

in achieving gender parity are anticipated in the medium [15] 
and long term [2]. 

Coeducation plays a crucial role in attaining a just and 
egalitarian society. To promote genuine equality, a 
methodological approach has been proposed for the training 
and education of both women and men, ensuring equal 
conditions and opportunities [29]. This approach seeks to 
eradicate stereotypes that hinder progress toward equality. 

The responsibility of fostering change lies not only with 
society as a whole but also with educational institutions, 
lectures, families, and students [12]. It is imperative for all 
stakeholders to actively participate in eliminating the 
expectations, biases, and social norms that influence women's 
choice of university degrees [30]. By addressing these barriers, 
we can create an inclusive environment that encourages women 
to pursue any field of study without limitations [6], [8]. 

In alignment with initiatives aiming to tackle gender equality 
in engineering and architecture, a teaching team from the 
University of Salamanca developed the Equality Project 
"Engineering with a Gender Perspective" [31] within the 
context of the HPSZ and the province of Zamora. The 
objectives of this project were to assess the perception of 
students and teaching staff regarding the gender gap and gender 
equality in Engineering and Architecture; to raise awareness in 
the educational community regarding the significance of 
cultivating competencies that facilitate the formation of gender-
balanced work teams in the fields of engineering and 
architecture, respecting diverse identities and striving to 
eradicate entrenched stereotypes; to encourage scientific and 
technological vocations by exploring practical applications of 
Engineering and Architecture in daily life; and to highlight and 
promote the achievements of female talent in the field of 
Engineering and Architecture. 

Part of the results obtained in the project [31] were presented 
at the TEEM 2022 conference1. The paper titled "Access and 
Dropout in Engineering and Architecture Studies: A 
Preliminary Study with a Gender Perspective" analyses the 
responses of HPSZ students to certain survey items, revealing 
that the primary motivation for students to study Engineering is 
personal interest [32]. Additionally, it indicates that women are 
more inclined to consider dropping out than men, which may 
be influenced by academic performance issues [32-34]. 
This work is an extension of the paper "Engineering with a 
Gender Perspective in Higher Education at a Spanish 
University" [35]. The activities outlined in the project [31] were 
initially presented at the XIII International Virtual Campus 
Conference, where it was recognised as one of the conference's 
best contributions and subsequently selected for extended 
publication in IEEE-RITA. This article summarises that paper 
and integrates a gender analysis focusing on perceptions of 
equality and the gender gap within the STEM field among 
HPSZ faculty and students. This analysis is based on survey 
results collected from the university community as part of the 
same project. 
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III. "ENGINEERING WITH A GENDER PERSPECTIVE" PROJECT 
The Equality Project "Engineering with a Gender 

Perspective" comprises a wide range of initiatives. On the one 
hand, the "Coffee for Everyone" action, centred within the 
HPSZ university community, aims to evaluate the perception of 
equality among the HPSZ educational community, to analyse 
the presence and influence of gender stereotypes in engineering 
studies, and to raise awareness about the importance of 
breaking down these stereotypes and fostering gender-balanced 
teamwork.  

On the other hand, the "Proximity Engineering" initiative 
extends beyond the university sphere, reaching out to the wider 
community and specifically targeting pre-university students. 
Its goals include promoting STEM vocations, providing role 
models for pre-university students, engineering students, and 
graduates, and highlighting female talent in engineering and 
architecture. In Fig. 3, an outline of the project is presented. 

 
Fig. 3. Outline of the "Engineering with a Gender Perspective" Project. 
 

Action 1 commenced with the administration of the GENCE 
2.0 adapted questionnaire [36] to the HPSZ university 
community. Preliminary results were presented at the "Coffee 
for everyone" talk-debate. In a relaxed atmosphere, over coffee, 
and moderated by a journalist, students and lecturers discussed 
differences in the results obtained in GENCE 2.0 between men 
and women. This event witnessed the participation of a diverse 
group of 40 attendees in person. Most attendees consisted of 
HPSZ students and lectures, who actively engaged in the 
discussion. Notably, the event was graced by the presence of 
the HPSZ management and the Councillor for Equality from the 
Zamora City Council, highlighting the significance and support 
garnered by the debate. The debate was live-streamed on the 
dedicated YouTube channel for the activity, attracting a total of 
122 views. Additionally, during the live broadcast, there were 
6 individuals actively following and engaging with the 
discussion in real-time. 

Action 2 allowed access to close female role models in 
engineering and architecture, crucial for making informed 
educational and career decisions [11], [16]. A series of videos 
featuring female students and alumni from HPSZ was 
 

2 https://ingenieraszamora.usal.es/propuesta/ 

developed. This initiative aimed to capture their experiences 
and motivations. Additionally, female engineers, architects, and 
scientists actively contributed by proposing challenges to be 
solved individually or in teams by pre-university students. All 
this content is hosted on a website2 and promoted in primary 
and secondary schools across Zamora province. "Proximity 
Engineering" challenges were designed in a virtual meeting, 
where pedagogical guidelines were established to ensure 
quality. In total, 15 challenges were created by exploring 
practical applications of Engineering and Architecture in 
everyday life, covering various areas to provide meaningful 
learning experiences. 

The interaction with society was realised through a 
collaborative agreement with the Zamora City Council, which 
made it possible to hold the 1st WE Challenges Competition. 
The council took charge of promoting the initiative to the 
society, assisted in drafting the participation rules, and provided 
funding for the prizes awarded to the winning educational 
institutions and participants.  

Participants had the option to respond to the challenges 
individually or in groups. To solve the challenges, they were 
required to record a video of up to 7 minutes explaining their 
proposed solution and the corresponding challenge. The 
campaign was officially presented to the media at the Zamora 
City Hall, coinciding with the International Day of Women and 
Girls in Science (11th February). The deadline for proposal 
submissions was extended until May.  

The call for challenges received significant media coverage 
in the district of the University of Salamanca, with features in 
both print and digital publications, as well as coverage on local 
television. The project actively reached out to all Primary 
Education centers in the province of Zamora, as well as all 
Secondary Education and Baccalaureate centers, both public 
and private, via phone and email. 

A total of 10 proposals addressing the WE Challenges were 
received. Six proposals were submitted by groups from four 
schools and secondary schools in Zamora. At the same time, the 
remaining four were individual submissions from two boys and 
two girls from Zamora and Burgos. All proposals were 
published on the YouTube channel of the activity3. 

Separate evaluation committees were formed for group and 
individual submissions to select the winning challenges. The 
final decisions were communicated to all participants and 
shared with the local media. The prizes awarded were focused 
on promoting STEM and included Arduino kits, Micro Bit 
boards, and educational assembly kits. 

The 1st WE Challenges Competition awards ceremony took 
place at the end of June. It was held in the auditorium of the 
HPSZ and streamed live on YouTube. The closing ceremony 
was attended by approximately 150 people, including HPSZ 
teaching staff, primary and secondary school teachers from the 
participating centres, the students who were the protagonists of 
their proposals, and their families.  

Through a brief open-ended survey, the professors were 
asked about their participation in the WE Challenges 

3 https://youtube.com/playlist?list=PL5IYpWd9MmrzBS_SsKp284jGcmYnYp1x5 

https://ingenieraszamora.usal.es/propuesta/
https://youtube.com/playlist?list=PL5IYpWd9MmrzBS_SsKp284jGcmYnYp1x5
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competition. They reported that it was highly beneficial for 
students, enriching their education and boosting their 
motivation. They appreciated that the proposal came from the 
University of Salamanca, as it strengthened the connection 
between the university and the school, while also helping 
students overcome fears and prejudices. They also indicated 
that it contributes greatly to several subjects and fits perfectly 
with the current curriculum. As an additional suggestion for the 
future, they asked to include a visit to the university 
laboratories. 

All participants, both students and centres, were awarded a 
diploma recognising their participation and the position they 
achieved. Two prizes and two runner-up prizes were awarded 
in each group and individual category. 

IV. OBJECTIVES AND HYPOTHESES 
The study presented here aims to fulfil the first objective of 

the "Engineering with a Gender Perspective" project: 
• Analyse the perception of the educational community at 

HPSZ regarding equality and the gender gap in 
Engineering and Architecture. 

The specific objective is: 
• Examine whether there are differences in perception 

between students and teaching staff based on one 
demographic data, gender. 

Based on these objectives, the scientific or working 
hypotheses that we intend to evaluate are as follows: 

HEquality → There exists a positive correlation between gender 
and the perception of equality in Engineering and Architecture. 

HGap → There exists a positive correlation between gender 
and the perception of the gender gap in Engineering and 
Architecture. 

To operationalise them, we will work with the following 
specific statistical hypotheses: 

H1 → There are no statistically significant differences (n.s. 
.05) in the perception of gender equality between men and 
women in the field of Engineering and Architecture. 

H2 → There are no statistically significant differences (n.s. 
.05) in the perception of the gender gap between men and 
women in the field of Engineering and Architecture. 

H3 → There are no statistically significant differences (n.s. 
0.05) in the perception of stereotypes between men and women 
in the field of Engineering and Architecture. 

V. METHODOLOGY 

A. Research design. Measuring instrument. 
To address the study's hypotheses, a non-experimental, 

descriptive, and correlational methodology [37] was employed, 
utilising survey techniques. Specifically, a self-administered 
questionnaire instrument was implemented in an online format. 

A validated and published instrument, the GENCE 2.0 
questionnaire (Gender Perspective in Computer Engineering 
2.0), was selected and modified to suit the field of Engineering 
and Architecture [36]. This adaptation involved replacing 
references to Computer Engineering with Engineering and 

Architecture where applicable. Both student and lecture 
versions of the questionnaire were adjusted accordingly. The 
modified instrument was named the Gender and Diversity in 
Engineering and Architecture Studies Questionnaire. 

The GENCE 2.0 questionnaire comprises three sections: 
identification, context and perception. This study focuses on 
analysing the "perception" section, with particular attention to 
the independent gender variable, which is collected in the 
identification section. This section is common to both versions 
of the questionnaire (students and lectures) (Table I). 

In the identification section, participants provide information 
regarding the bachelor’s degree program they are enrolled in or 
where they teach, their current academic year, gender, age 
range, and sexual orientation. Respondents select from a 
predefined list of options for each category, totalling five 
questions. 

TABLE I. 
QUESTIONS IN THE PERCEPTION SECT. ADAPTED GENCE 2.0 QUESTIONNAIRE 

Gender equality (8) Gender gap (7) Gender stereotypes (5) 
Q13 - Engineering 
and Architecture 
students are treated 
differently by their 
teachers according to 
their gender 

Q26 - Nowadays, 
women have more 
problems than men 
in finding a job in the 
Engineering and 
Architecture sector 

Q18 - The women 
who make studies in 
Engineering and 
Architecture are not 
feminine enough 

Q14 - People who 
enrol in Engineering 
and Architecture 
studies receive the 
same institutional 
support regardless of 
gender 

Q27 - Nowadays, 
men and women 
receive the same 
remuneration for 
similar positions 

Q19 - People who 
study Engineering and 
Architecture are 
considered "freaks" 
(rare) 

Q15 - All people must 
have the same rights 
regardless of gender 

Q28 - There is a need 
for more women to 
work in the 
Engineering and 
Architecture sector 

Q20 - Women have 
more problems than 
men when 
programming, 
calculations or design 

Q16 - Gender 
equality is an 
important issue that 
must be addressed 
from all spheres 
(family, education, 
social, and work) 

Q29 - The gender 
gap is a fad 

Q21- Gender 
influences the 
fulfillment of 
Engineering and 
Architecture studies. 

Q17 - Gender 
equality must be part 
of the University's 
curricula 

Q30 - The gender 
gap is not a problem 
that must be 
addressed as part of 
Engineering and 
Architecture studies 

Q25 - Gender 
influences the 
fulfilment of 
Engineering and 
Architecture studies 

Q22 - Men and 
women have the same 
opportunities to study 
engineering careers  

Q31 - People 
working in the 
Engineering and 
Architecture sector 
must help reduce the 
gender gap in their 
sector 

 

Q23 - People in 
Engineering and 
Architecture studies 
treat their peers of 
another gender in the 
same way 

Q32 - The gender 
gap is a problem that 
only affects women 

 

Q24 - The professors 
in Engineering and 
Architecture studies 
treat all students 
equally regardless of 
gender 
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The context section delves into participants' experiences and 
perspectives, including inquiries about feelings of 
discrimination, support received for pursuing STEM studies, 
challenges related to their gender, and whether they have 
contemplated leaving the field of Engineering and Architecture 
at any point. This section comprises 11 questions, five of which 
are open-ended. 

The perception section, which we will analyse, comprises 20 
questions. For this study, we will categorise these questions into 
three blocks: gender equality (8 questions), gender gap (7 
questions), and gender stereotypes (5 questions) (Table I). 
Respondents were required to answer these questions using a 
Likert scale ranging from 1 (Totally disagree) to 5 (Totally 
agree). 

In order to assess the reliability or internal consistency of the 
sets of items assessed we used Cronbach's Alpha. 

The adapted GENCE questionnaire was sent in Spanish to 
both students and lecturers. 

B. Population 
The study involved the participation of the educational 

community of the HPSZ (University of Salamanca). 
Specifically, it included all undergraduate students enrolled in 
programs offered at the HPSZ (N=473, Bachelor’s Degrees in 
Mechanical Engineering, Civil Engineering, Technical 
Architecture, Agri-Food Engineering, Computer Engineering 
in Information Systems, Materials Engineering and 
Development of Interactive 3D Applications and Video Games; 
Double Bachelor’s Degrees in Materials Engineering and 
Mechanical Engineering and in Computer Engineering in 
Information Systems and Information and Documentation). 
Additionally, it encompassed the teaching staff assigned to the 
HPSZ during the same academic year (N=102). Among the 473 
surveyed students, 24.9% were female and 75.1% were male. 
Regarding the 102 lectures surveyed, 29.4% were female and 
70.4% were male (Table II). 

TABLE II.  
DISTRIBUTION OF THE POPULATION 

Group Gender Population - N % by gender in 
population 

Student 
Women 118 24.9% 
Men 355 75.1% 
Total 473 100.0% 

Faculty 
Women 30 29.4% 
Men 72 70.6% 
Total 102 100.0% 

C. Data collection 
The questionnaire provided participants with information 

about the individual responsible for collecting data and outlined 
the objectives of the project. It was administered to the entire 
educational community of HPSZ, including both students and 
teaching staff. The GRIAL Survey Tool application, utilising 
the LimeSurvey administration interface provided by the USAL 
GRIAL research group, was employed for data collection. 

Invitations to participate and complete the questionnaire 
were sent out via the institutional email of the University of 
Salamanca and were accessible to the HPSZ university 
community for one month. Participation was voluntary, and 

anonymity was assured. 
To test the hypotheses, we analysed the responses to the 

questionnaire, focusing on the independent variable under 
study: self-identified gender of the participants. This variable, 
collected during the study, consisted of three closed response 
options: female, male, and "Prefer not to answer." 

Descriptive and inferential techniques ensured statistical 
methods addressed research questions with both substantive 
and statistical significance. Descriptive methods summarise the 
information contained in the observed data, employing 
techniques such as measures of central tendency (mean, 
median, and mode), measures of dispersion (standard 
deviation), and graphical methods to facilitate the interpretation 
of specific variables [38]. In contrast, inferential methods aim 
to draw conclusions that extend beyond the observed data. 
Specifically, T-tests for independent samples were used to test 
hypotheses about differences between two independent means 
[39], [40]. Additionally, Cohen's D was applied to assess the 
practical significance of statistically significant differences 
[41]. 

Responses were analysed using the GRIAL SURVEY tool 
and the statistical software package SPSS Statistics 28, which 
was licensed by the University of Salamanca. 

To ensure consistency in the data analysis, the collected 
responses underwent pre-processing. This involved 
standardising the interpretation of all responses, as certain items 
were formulated negatively. Specifically, items were reversed 
for questions Q13, Q18, Q19, Q20, Q21, Q25, Q27, Q29, Q30, 
and Q32. 

Cronbach's Alpha reliability coefficient [42] will be utilised 
to assess the internal consistency of each block. This analysis 
will be conducted separately for each sector of the educational 
community surveyed within HPSZ. Certain items were 
excluded throughout this process to achieve alpha scores 
nearing the recommended value of 0.7. Table III details the 
eliminated items and the reliability and internal consistency 
results for each block and sector of the HPSZ educational 
community. 

TABLE III.  
INTERNAL CONSISTENCY 

Perception Cronbach's Alpha Removed Items Students Faculty 
Gender equality .65 .65 Q14, Q17 

Gender gap .74 .74 -- 
Gender stereotypes .71 .68 Q21 

VI. RESULTS 

A. Sample characteristics 
A total of 88 students and 41 HPSZ teaching staff responded 

to the questionnaire (Table IV). In the student sector, the 
sample, regarding gender (independent variable of the study), 
is composed of 41 women, 44 men and 3 participants who chose 
"Prefer not to answer" (Table IV). The sample in the teaching 
staff sector includes 14 women, 26 men and 1 participant who 
preferred not to answer this question (Table IV). Due to the 
limited number of responses, the option "Prefer not to answer" 
has been excluded from the analysis. 
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TABLE IV.  
DISTRIBUTION OF THE SAMPLE 

Group Gender Sample 
n 

% by 
gender in 
sample 

% 
Participation 

Student 

Women 41 46.6% 34.7% 
Men 44 50.0% 12.4% 
Prefer not to 
answer 3 3.4% - 

Total 88 100% 18.6% 

Faculty 

Women 14 34.1% 46.7% 
Men 26 63.4% 36.1% 
Prefer not to 
answer 1 2.4% - 

Total 41 100% 40.2% 
The undergraduate degrees with the greatest presence in the 

sample are Mechanical Engineering, with 29.5% of students 
(n=88) and 45% of teaching staff (n=41) and Computer 
Engineering in Information Systems, with 22.7% of students 
(n=88) and 22.5% of teaching staff (n=41) (Fig. 4). 

 
Fig. 4. Sample distribution by bachelor’s degree programs and gender (students, 
n=88; faculty, n=41). 

In terms of age distribution, in the case of students, the range 
between 21 and 25 is the most represented with 63.6% 
(students, n=88) and in the case of teaching staff, the ranges 
between 41 and 51 and between 55 and 60, both with 24.4% 
(teaching staff, n=41). 

B. Descriptive analysis 
In the gender equality perception block, it is observed that 

the assessment of all items approaches or exceeds a rating of 4. 
In the student sector, the overall mean for women is 4.25 
(SD=0.91, n=41) and 4.30 (SD=1.05, n=44) for men. Among 
the teaching staff, the overall mean for women is 4.23 
(SD=1.11, n=14) and for men is 4.59 (SD=0.76, n=26). 

In the gender gap perception block, most of the items have 
ratings between 3 and 4. In this second block, the overall mean 
value in the student sector is 3.81 (SD=1.07, n=41) for women 
and 3.08 (SD=1.07, n=44) for men. The teaching staff's overall 
mean is 3.76 (SD=1.20, n=14) for women and 3.33 (SD=1.45, 
n=26) for men. 

In the third block, concerning the perception of gender 
stereotypes, similar trends are observed as in the first block. The 
values of the items predominantly hover around 4 or higher. 
Specifically, in the student sector, the overall mean is 4.50 
(SD=0.84, n=41) for women and 4.46 (SD=0.99, n=44) for 
men. Among the teaching staff, the overall mean is 4.79 

(SD=0.48, n=14) for women and 4.79 (SD=0.44, n=26) for 
men, with a lower standard deviation noted (Fig. 5). 

 
Fig. 5. Descriptive study. Mean values per block with standard deviation. 

C. Analisys 
Overall, statistically significant differences (n.s. .05 and n.s. 

.001) are noted in the perception of various statements related 
to gender equality, the gender gap, and gender stereotypes in 
engineering and architecture, which are the dependent variables 
of this study. In the student sector, these differences are 
observed in nine out of seventeen variables analysed: three at 
the significance level of p < .05 and six at p < .001. 
Furthermore, all these differences exhibit a high effect size 
(above .50) based on Cohen's d statistic [42] (Table V). Among 
lectures, only two variables display statistically significant 
differences (n.s. .01 and n.s. .05) when comparing responses 
between men and women, also with a high effect size (above 
.60) based on Cohen's d statistic [41] (Table V). In both sectors, 
the perception of an unequal situation is consistently more 
critical within the women's group.  

Among the three blocks, the perception of the gender gap 
shows the largest discrepancies between genders. 

 
Fig. 6. Perception of gender equality among students and lectures, across both 
genders. 

The study shows that the perception of gender equality is 
largely similar across both sectors and genders (Fig. 6). 
Statistically significant differences between men and women 
only appear in two of the variables analysed. In item Q16, 
"Gender equality is an important issue that must be addressed 
from all spheres (family, education, social, and work)", women 
in the student sector exhibit a more decisive response than men, 
with a lower standard deviation, and a n.s. of .001 (women: 
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n=41, mean=4.80, SD=.68; men: n=44, mean=4.09, SD=1.25), 
with a Cohen's d of .7.  

TABLE V.  
PERCEPTION OF GENDER EQUALITY. STUDENTS AND LECTURES, BOTH 

GENDERS 
Group Gender N Mean SD t p Cohen’s d 

Q13_R 

Student Woman 41 4.10 1.04 -0.80 .21 -.17 Man 44 4.27 0.97 

Faculty Woman 14 4.14 1.23 -1.43 .08 -.47 Man 26 4.62 0.85 
Q15 

Student Woman 41 4.93 0.26 1.25 .12 .26 Man 44 4.73 1.02 

Faculty Woman 14 4.71 1.07 -1.38 .09 -.46 Man 26 5.00 0.00 
Q16 

Student Woman 41 4.80 0.68 3.29 <.001a .70 Man 44 4.09 1.25 

Faculty Woman 14 4.71 0.61 -0.42 .34 -.14 Man 26 4.81 0.69 
Q22 

Student Woman 41 3.88 1.19 -1.20 .12 -.26 Man 44 4.18 1.15 

Faculty Woman 14 3.79 1.53 -1.4 .09 -.52 Man 26 4.42 1.03 
Q23 

Student Woman 41 3.95 1.09 -1.29 .10 -.28 Man 44 4.25 1.04 

Faculty Woman 14 4.00 1.24 -0.39 .35 -.13 Man 26 4,15 1.16 
Q24 

Student Woman 41 3.83 1.20 -1.82 .04c -.40 Man 44 4.25 0.89 

Faculty Woman 14 4.00 0.96 -1.88 .03c -.62 Man 26 4.54 0.81 
c n.s.: .05; a n.s.: .001 

In question Q24, "The professors in Engineering and 
Architecture studies treat all students equally regardless of 
gender", statistically significant differences also appear (Table 
V), but this time in both sectors, students and lectures, in both 
cases with n.s. 05 (female students: n=41, mean=3.83, 
SD=1.20; male students: n=44, mean=4.25, SD=.89, Cohen's 
d=-.4; female lectures: n=14, mean=4.00, SD=.96; male 
lectures: n=26, mean=4.54, SD=.81, Cohen's d=-.62). It is the 
female students and lectures who disagree the most with the 
statement.  

It is worth noting that in response to a question such as "All 
people must have the same rights regardless of gender" (Q15), 
there is only one group, male lectures, whose response is 
unanimous and emphatic (n=26: mean=5; SD=0). In the 
remaining groups, although the mean score is close to 5, it is 
not as unequivocal (female lectures: n=14, mean=4.71; 
SD=1.07; female students: n=41, mean=4.93, SD=0.26; male 
students: n=44, mean=4.73, SD=1.02), regarding a fundamental 
issue outlined in the Universal Declaration of Human Rights 
[35]. 

The perception of the gender gap reveals its most pronounced 
distinctions, particularly within the student sector (Fig. 7). 
Among students, six out of the seven variables analysed exhibit 
statistically significant variances (five at n.s. .001 and one at 
n.s. .05, Table VI). The lone variable within this block that 
demonstrates similar perceptions across genders is "The gender 
gap is a problem that only affects women (R)" (Q32_R) (female 

students: n=41, mean=3.46, SD=1.12; male students: n=44, 
mean=3.64, SD=1.06; female lectures: n=14, mean=3.36, 
SD=1.55; male lectures: n=26, mean=3.88, SD=1.31). Neither 
sector appears definitively aligned on this matter (a survey 
value of 3 means "Neither agree nor disagree"). However, it is 
noteworthy that females in both sectors are more inclined to 
agree with the statement. It is possible that the wording of the 
item may be open to different interpretations. 

 
Fig. 7. Perception of the gender gap among students and lectures, across both 
genders. 

TABLE VI.  
PERCEPTION OF GENDER GAP. STUDENTS AND LECTURES, BOTH GENDERS 

Group Gender N Mean SD t p Cohen’s 
d 

Q26 

Student Woman 41 2.95 1.02 2.14 .02 c .46 Man 44 2.43 1.21 

Faculty Woman 14 3.71 1.20 2.68 .006 b  .81 Man 26 2.50 1.63 
Q27_R 

Student Woman 41 3.51 1.21 3.55 <.001a .77 Man 44 2.50 1.41 

Faculty Woman 14 3.29 1.07 1.12 .14 .33 Man 26 2.81 1.62 
Q28 

Student Woman 41 4.10 0.99 3.29 <.001a .71 Man 44 3.36 1.06 

Faculty Woman 14 3.86 1.17 0.78 .22 .26 Man 26 3.54 1.27 
Q29_R 

Student Woman 41 4.34 0.88 4.38 <.001a .93 Man 44 3.16 1.54 

Faculty Woman 14 4.14 1.17 1.11 .14 .70 Man 26 3.64 1.41 
Q30_R 

Student Woman 41 3.90 1.30 3.47 <.001 a .75 Man 44 2.89 1.42 

Faculty Woman 14 3.57 1.45 1.52 .07 .50 Man 26 2.85 1.43 
Q31 

Student Woman 41 4.39 0.94 3.35 <.001 a .72 Man 44 3.59 1.24 

Faculty Woman 14 4.43 0.76 0.83 .20 .28 Man 26 4.08 1.47 
Q32_R 

Student Woman 41 3.46 1.12 -0.73 .23 -.16 Man 44 3.64 1.06 

Faculty Woman 14 3.36 1.55 -1.14 .13 -.38 Man 26 3.88 1.31 
c n.s.:.05; b n.s.:.01; a n.s.: .001 

In both sectors of the educational community, significant 
differences emerge regarding item Q26, "Nowadays, women 
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have more problems than men in finding a job in the 
Engineering and Architecture sector" (n.s. < .01: female 
students: n=41, mean=2.95, SD=1.02; male students: n=44, 
mean=2.43, SD=1.21, Cohen's d=.46; n.s. < .05: female 
lectures: n=14, mean=3.71, SD=1.20; male lectures: n=26, 
mean=2.50, SD=1.63, Cohen's d=.81). Once again, responses 
tend to hover around the neutral value of 3 across both sectors 
and genders (as observed in most items within this category). 
However, it's noteworthy that female lectures exhibit stronger 
agreement with the statement, especially within this sector 
where Cohen's d is notably high (.81). 

In the student sector, noticeable differences of more than one 
point between the means of women and men are observed in 
three of the remaining five variables within the block (n.s. .001) 
(Table VI). The responses to item Q29_R, "The gender gap is a 
fad" exhibit the greatest discrepancy, with a Cohen's d value of 
0.93 (n.s. < .001: female students: n=41, mean=4.34, SD=0.88; 
male students: n=44, mean=3.16, SD=1.54). The other two 
items displaying substantial discrepancies are "The gender gap 
is not a problem that must be addressed as part of Engineering 
and Architecture studies (R)" (Q30_R) and "Nowadays, men 
and women receive the same remuneration for similar positions 
(R)" (Q27_R).  

Of particular note regarding Q30_R is that, across both 
sectors, it is women who express stronger agreement that the 
gender gap should be addressed within Engineering and 
Architecture studies (n.s. < .001 - female students: n=41, 
mean=3.90, SD=1.30; male students: n=44, mean=2.89, 
SD=1.42, Cohen's d=.75; female lectures: n=14, mean=3.57, 
SD=1.45; male lectures: n=26, mean=2.85, SD=1.43, Cohen's 
d=.5). However, in the teaching staff sector, there are no 
statistically significant differences in this case. This pattern is 
also observed in Q27_R. 

 
Fig. 8. Perceptions of gender stereotypes among students and lectures, across 
both genders. 

In the final block, focusing on perceptions of gender 
stereotypes, responses from both students and lectures show 
remarkable homogeneity, with item ratings consistently 
exceeding 4.5 (all reversed items), except for one instance 
within the student demographic (Fig. 8). Notably, there are no 
statistically significant differences (n.s. .05) among teaching 
staff. Within the student sector, only one item (n.s. .05) shows 
statistically significant differences, namely item Q18_R: "The 
women who make studies in Engineering and Architecture are 
not feminine enough" (Table VII). Interestingly, female 
students strongly disagree with the statement, with high mean 
scores across both genders (female students: n=41, mean=4.83, 

SD=0.44; male students: n=44, mean=4.50, SD=1.04). 
TABLE VII.  

PERCEPTION OF GENDER STEREOTYPES. STUDENTS AND LECTURES, BOTH 
GENDERS 

Group Gender N Mean SD t p Cohe
n’s d 

Q18_R 

Student Woman 41 4.83 0.44 1.91 .03c  ,40 Man 44 4.50 1.04 

Faculty Woman 14 4.71 0.61 -0.45 .33 -,15 Man 26 4.81 0.63 
Q19_R 

Student Woman 41 3.83 1.22 -0.77 .22 -.17 Man 44 4.02 1.09 

Faculty Woman 14 4.57 0.65 0.65 .26 .22 Man 26 4.42 0.70 
Q20_R 

Student Woman 41 4.54 0.98 -0.49 .31 -.11 Man 44 4.64 0.89 

Faculty Woman 14 4.93 0.27 0.45 .33 .15 Man 26 4.96 0.20 
Q25_R 

Student Woman 41 4.78 0.57 -1.44 .08 -.31 Man 44 4.52 1.02 

Faculty Woman 14 4.79 0.58 -0.13 .45 -.04 Man 26 4.81 0.49 
c n.s.:.05 

VII. DISCUSSION OF RESULTS 
The study presented herein aims to investigate the 

perceptions of equality and the gender gap in Engineering and 
Architecture among students and teaching staff. Additionally, 
we endeavour to discern whether these perceptions differ 
between genders. To achieve this, we have analysed variables 
pertaining to perception utilising the adapted GENCE 2.0 
questionnaire [36]. 

It is noteworthy that, within the student sector, the sample 
was balanced in terms of gender representation, with 44 male 
participants and 41 female participants. However, it is 
important to highlight that, female students exhibited a higher 
participation level than their male counterparts. Specifically, 
34.7% of female students from HPSZ (N=118) participated, 
while only 12.4% of male students (N=355) took part (Table 
III). As an initial observation, these findings suggest that male 
students display less interest in this subject matter than their 
female counterparts. This has been found in other similar 
studies [44], [45]. 

In the teaching staff sector, the sample is not evenly 
distributed in terms of gender representation (M: n=26; F: 
n=14). Nevertheless, there is a higher participation rate among 
female lectures (46.7%, N=30) compared to male lectures 
(36.1%, N=72), although the discrepancy is less pronounced 
than in the student sector (Table III). Despite the different age 
ranges, the appearance of the same pattern again suggests a 
lower level of interest or concern among men for equality issues 
and the gender gap. Gender equality is important because it 
unlocks the full potential of society by leveraging the talents of 
its entire population, driving progress towards global 
integration, innovation, and competitiveness. 

The statistical hypothesis testing H1, conducted through 
analysis of the "Gender equality" block (Table I), indicates no 
significant differences between the perceptions of women and 
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men regarding gender equality within the HPSZ’s community 
(Table V, Fig. 6). Differences were observed only in two of the 
six analysed items. It should be noted that the responses of both 
students and teaching staff generally coincide, although with 
slight variations, with the teaching staff showing a greater 
conviction towards gender equality. Gender equality and 
diversity of thought enable society to harness the potential of its 
entire population, fostering inclusiveness, innovation, and 
global competitiveness [46]. Facilitating women's access to 
technology and engineering is crucial for closing diverse gender 
gaps and ensuring their complete participation in the 
technological revolution and leadership roles. Women's active 
involvement in developing advanced technologies, particularly 
in engineering, is pivotal for achieving the Sustainable 
Development Goals [47]. 

The significant difference (n.s. .05) observed among the 
teaching staff concerning item Q24, "The professors in 
Engineering and Architecture studies treat all students equally 
regardless of gender", may be associated with the fact that 
female lectures have taken on the role students, showing 
situations experienced in their university studies. As noted by 
[48], women encountering such barriers tend to perceive them 
as unjust.  It is possible, especially in this sector but also among 
female students, to explore whether there is a correlation 
between the answers to this item and the question in the 
"context" section of the questionnaire: "Have you or anyone in 
your environment (family, friends, studies, etc.) ever 
experienced discrimination on the basis of gender or other 
factors such as sexual orientation, ethnicity, nationality, etc.? " 
In addition, examining the answers to the open-ended 
associated question, which asks about specific situations of 
discrimination, could provide valuable information. However, 
these correlations were not investigated in the present study. 
Understanding possible correlations could shed light on the 
observed response patterns. 

The statistical hypothesis testing H2, conducted through 
analysis of the "Gender gap" block (Table I), indicates 
statistically significant differences (primarily at n.s. .001) 
between women's and men's perceptions of the gender gap, 
especially among the youngest (Table VI, Fig. 7). This 
divergence was particularly evident in the student sector, where 
six out of the seven analysed variables exhibited significant 
disparities. Within the faculty sector for one variable. The 
gender disparity prevalent in STEM fields impacts team 
dynamics. To combat it is to promote scientific excellence and 
enhance the quality of STEM outputs by integrating 
perspectives that foster creativity, mitigate potential biases, and 
encourage more robust knowledge and solutions [6], [49]. 
Women are more collaborative and their greater presence in 
STEM teams improves results [50] and, therefore, company 
performance [51]. It is essential to perceive gender gap to 
combat it. The STEM field is a field of gender inequality, and 
in that situation, it is not easy to distinguish whether the 
difficulties encountered are personal or systemic [48], [52]. The 
study indicates a tepid conviction regarding the existence of the 
gender gap within the Higher Polytechnic School of Zamora's 
educational community, spanning both male and female 

participants (Fig. 7). Across both sectors, the ratings within this 
block ranged from a minimum of 2.43 to a maximum of 4.39, 
with the most common rating, or mode, being 2.50. Without 
awareness of the gender gap, efforts to mitigate it will falter 
[53], underscoring the necessity of raising awareness broadly, 
particularly among younger men. 

The statistical hypothesis testing H3, examining the 
perception of gender stereotypes, conducted by analysing the 
"Gender stereotypes" block (Table I), reveals no significant 
differences in perception between women and men in either 
sector (Table VII, Fig. 8). Only one variable in the student 
sector shows statistically significant differences (n.s. .05), albeit 
with notably high mean values (Q18_R). Gender stereotypes 
remain pervasive within today's society, particularly in the 
STEM field [54]. These stereotypes shape our emotions, 
thoughts, and behaviours [55], often carrying negative 
implications that can hinder women's leadership and success 
[56]. Thus, it is crucial to engage at all educational stages, 
particularly during early years, to diminish gender stereotypes 
and address inequality within STEM [54]. However, the study 
conducted at the university level within the HPSZ suggests a 
promising trend of recognising and rejecting these gender 
stereotypes. 

The analysed results confirm the second scientific or working 
hypothesis (HGap). They provide evidence of a positive 
correlation between gender and the perception of the gender gap 
in Engineering and Architecture, particularly within the student 
sector. However, the former (HEquality) has to be disregarded. 
There is little evidence showing correlation between gender and 
perception of gender equality, in any of the sectors of the 
educational community, students and faculty. 

VIII. CONCLUSIONS 
The initiatives under the equality project "Engineering with 

a Gender Perspective" have been warmly embraced, both 
within the university and in the wider social environment of 
Zamora. Female members of the university have actively 
showcased their teaching and research endeavours, while 
students have displayed enthusiasm in engaging with these 
activities and discussions. 

Gender mainstreaming adds depth to the study by 
highlighting the divergent viewpoints and experiences between 
men and women pursuing studies in engineering. 

It is widely recognised that the gender gap fosters inequality. 
This study indicates that in the HPSZ university community, 
consisting of people working or studying at the university, there 
is a belief in gender equality and recognition of stereotypes. 
However, there is a lack of clear recognition of the gender gap 
in engineering and architecture. 

The research reveals that women are more critical of their 
position in Engineering and Architecture, and perceive the 
gender gap more acutely than men. Regarding gender equality 
and stereotypes, there is a similar perception between both 
sexes within the university community. Therefore, there is a 
need to increase social awareness, especially among younger 
people, as men tend to perceive the situation of women in 
Engineering and Architecture less comprehensively. Practical 
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steps, such as mentorship programs and stereotype-challenging 
initiatives, could help address these issues. 

The collected data provide interesting findings; however, a 
key limitation of the study is the sample size, which necessitates 
caution in interpreting the results. These findings may not fully 
represent all students and faculty within the Engineering and 
Architecture domain, warranting further examination in future 
research. Additionally, these should consider cultural and 
socio-economic factors to gain a deeper understanding in 
gender perception analysis. 

IX. FUTURE WORKS 
HPSZ students have cited their personal interest in the field 

as their primary motivation for studying engineering [32]. 
Additionally, there appears to be limited awareness of the 
gender gap among these students. These findings underscore 
the importance of introducing Primary and Secondary 
Education initiatives, such as those proposed in this project. 
Through these initiatives, both boys and girls have the chance 
to participate in hands-on activities like building structures, 
programming, and connecting science to their daily lives. Such 
efforts hold the potential to significantly boost their interest and 
enjoyment in these subjects. Given the success of this initiative, 
we believe it would be beneficial to host biannual challenges 
within the HPSZ framework. In 2024, the "All WE are 
STEAM" project [57] is underway in HPSZ, featuring the 2nd 
WE Challenge Competition for pre-university students4. 

The heightened concern among HPSZ students about the 
impact of academic failure [6], [15], [32] has reinforced our 
commitment to continuing the mentoring program for first-year 
HPSZ students [58]. We advocate for peer mentoring with a 
gender perspective. Initially launched exclusively for women in 
the 2020/21 academic year [59], the program expanded to 
include all first-year students of HPSZ (USAL) starting from 
the 2022/23 academic year [60]. Third and fourth-year students 
serve as mentors, providing support to first-year students. In the 
2023/24 academic year, the program engaged 35 first-year 
students and 28 upper-year students [61], continuing in the 
2024/25 academic year. 

To further address the gender gap and drawing from our 
experience, we recommend establishing a dedicated forum 
within the HPSZ university community for discussions and 
debates. This initiative aims to enhance the visibility of women 
in the academic sphere [32-34]. Additionally, formal 
collaboration agreements between the university and local 
organisations should be considered to foster stronger ties 
between the university and the community. Such partnerships 
will promote community development and empowerment, 
emphasising principles of equality and respect for rights. 
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