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1. INTRODUCTION 
1.1. Purpose of the Guideline  
The 2030 Agenda for Sustainable Development, adopted by the United Nations General Assembly 
in 2015, underscores the crucial role that science and technology play in finding innovative 
solutions for making progress towards a more sustainable, prosperous, and equitable planet.   In 
particular, Sustainable Development Goal 4, “Ensure inclusive and quality education for all and 
promote lifelong learning”, and its targets, emphasize the relevance of Science, Technology, 
Engineering, and Mathematics (STEM) to forge sustainable development and sustainable 
lifestyles. 

The gender, diversity, and inclusion dimension of science and technology has become a highly 
visible and debated theme worldwide, impacting society at every level. A variety of international 
initiatives have been undertaken, and a vast number of international organizations have made 
clear statements about their anti-discrimination policies, including the International Science 
Council (ISC), whose regulations are followed by all its member unions. “Achieve gender equality 
and empower all women and girls” is also one of the seventeen United Nations Sustainable 
Development Goals, which calls for action related to the gender gap in science and technology. 

Increasing the gender sensitivity of educators is an important step towards creating an inclusive 
and fair educational environment, and for achieving the goal of gender equality, which is one of 
the European Union’s founding values.  

The main objective of these guidelines is to equip educators in STEM institutions with the 
necessary tools to integrate gender perspectives into their pedagogical practices and curriculum 
design. This guideline is designed to offer practical strategies that foster gender inclusivity and 
sensitivity, thereby transforming educational spaces into environments where all students, 
regardless of their gender, can flourish and excel. By implementing these methodologies, 
educators can play a pivotal role in diminishing gender disparities in STEM disciplines, thereby 
nurturing a more diverse and inclusive academic and professional sphere. 

Incorporating gender-sensitive teaching methodologies in STEM education is vital as they tackle 
and alleviate the historical and systemic biases that have resulted in the underrepresentation of 
women, in these fields. These methodologies aim not only to boost representation but also to 
enrich the learning environment by introducing diverse viewpoints that foster creativity, 
innovation, and problem-solving skills within STEM subjects. 
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Considering higher education, despite advancements in recent years, substantial gender 
disparities persist within STEM disciplines worldwide, and in the European Union also.  These 
disparities are evident in uneven enrollment rates, unequal access to opportunities, biases in the 
attitudes of peers and faculty, and disparate career progression prospects. Gaining a 
comprehensive understanding of these disparities and their underlying causes is essential for 
effectively addressing them through education. This guideline is a step forward in this direction.  

Gender biases in educational settings can significantly impact students’ performance and 
engagement. These biases may be apparent in the distribution of opportunities, the dynamics of 
classroom interaction, or even in the instructional content and examples used. Such biases can 
deter full participation and can perpetuate feelings of inadequacy and exclusion among 
underrepresented students. 

1.2. Importance of gender-sensitive teaching methodologies in 
STEM 
Gender equality means that women and men are equally present in all aspects of public and 
private life, to have equal status, equal opportunities to exercise all rights, as well as equal benefit 
from the achieved results. Gender equality is one of the fundamental values of the European 
Union.  

Discrimination on the basis of sex refers to any distinction, exclusion or limitation made on the 
basis of sex resulting from or with the purpose endangering or preventing the recognition, 
enjoyment or use of human and basic rights freedom in political, economic, social, cultural, civil 
or other fields on the basis of equality between men and women, educational, economic, social, 
cultural, civic and every other area of life. The law prohibits discrimination on the basis of marital 
and family status. Less favorable treatment of women based on pregnancy and maternity is 
considered discrimination. Direct discrimination is any treatment conditioned the gender by 
which a person is placed or was placed or could be placed in a disadvantageous position from 
another person in a comparable situation. Indirect discrimination exists when neutral legal 
norms, criteria or practice put people of one gender at a disadvantage compared to other people 
of the opposite gender or sex, unless this legal norm, criterion or practice is objectively justified 
by legitimate goal, and the means aimed at achieving that goal are appropriate and necessary. 

Gender stereotypes assign fixed and limited roles to men and women that are shaped by a 
multitude of social variables and that are spread and repeated by parents, education and the 
media. During the socialization stages in childhood and adolescence, many individuals adopt 
imposed gender roles that affect their lives and can limit their personal development. 
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Kindergarten teachers and teachers in schools and universities can influence the initiation of 
social changes with their attitudes and pedagogical methods and in this sense are key to 
promoting gender equality, diversity and mutual understanding and respect. It is important to 
encourage girls and boys to express an equal interest in all subjects during the educational 
process, unfettered by gender stereotypes. On the one hand, teachers should make girls 
interested in technical subjects, while boys should be made aware of the need to participate in 
activities traditionally considered feminine in areas such as household work and household care, 
with the aim of equally participating in joint decision-making. 

In the field of science, research and higher education, gender equality has not been fully achieved 
and it is necessary to systematically promote it. For example, the disparity in to the gender 
structure between higher and lower scientific titles and management positions, indicates 
structural obstacles, often referred to as a "glass ceiling". 

The promotion of gender equality requires joint dedicated action of all relevant institutions in 
the research space of the Union, with universities and faculties to be among the leaders in this. 

Educational and scientific institutions are obliged to implement training programs on gender 
equality for their employees. The generally accepted point of view is that gender equality is a 
civilizational norm that gender equality should be supported and promoted. Gender equality 
contributes to overall social development and contributes to quality and relevance research and 
innovation. By empowering researchers, it ensures conditions in which everyone will be able to 
maximize their potentials. Also, in the education of new generations, it is necessary to 
continuously transmit culture gender equality in the sphere of educational content and the area 
of socialization of future experts. 

In times of rapid technological innovation, companies need people with a high level of skills in 
the field of science, technology, engineering and mathematics (STEM). Such skills are necessary 
for the use of new technologies, and a high level of skills in the field of STEM is necessary to 
stimulate innovation in cutting-edge fields. However, only one in five young people in Europe has 
completed tertiary education in the field of STEM. This number needs to increase, which could 
be achieved by promoting STEM training, especially among young women. Currently, only half as 
many women as men graduate in STEM fields in the EU, although there are large differences 
between member states. One of the measures under the Skills Program for Europe for 
Sustainable Competitiveness, Social Justice and Resilience is to increase the number of people 
with a degree in the STEM field and encourage entrepreneurial and transversal skills with the 
goal to increase the attractiveness of studies and careers in the STEM field, with targeted 
measures to attract girls and women, and encourage an interdisciplinary and innovative 
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approach to teaching and learning in schools, vocational education and training, and higher 
education. 

Gender mainstreaming is a part of a larger call for transitioning to a diversity curriculum and 
research policies and practices. It involves a concerted effort to address explicitly the missing 
content from research/teaching and to shed a light on these topics and their omission. When 
analyzing gender mainstreaming in institutions, it is noticeable that the issue of gender is usually 
studied as “isolated topic” by (usually female) researchers who are specialized in this specific 
subject. In most cases, incorporating gender into research plan or syllabus is a matter of 
individual initiative and enthusiasm, not an institutional strategy. 

Gender-sensitive teaching pays attention to gender differences both in creating syllabus and in 
class conduct. It means introducing students to gender dimension of the presented contents, 
including publications that take gender-sensitive approach into the course’s readings, and giving 
homework assignments that demand from students to think about gender dimension of the 
subject. Gender-sensitive approach to teaching provides equal opportunity to both female and 
male teaching staff across disciplines, attracts students of different genders, and is inclusive for 
transgender individuals as well. Gender-sensitive teaching is thus more inclusive, while 
stimulating critical thinking. 

The lack of recognition of the relevance of gender in research and teaching is closely related to 
the underrepresentation of women at all levels of academic and scientific careers (particularly 
on the highest positions). Because of that, integration of gender-sensitive approach as going hand 
in hand with a better inclusion of women in research and teaching. Participatory 
research/teaching environment, with an emphasis on gender balance, proves to be much more 
successful in comparison to research teams where women and men are highly segregated or 
have different segregated roles in the research team acquiring different kind of knowledge. 
Diversity among members of staff sends positive signals to students. For instance, in male 
dominated disciplines, female researchers may act as role models for potential future female 
researchers and professionals. 

Gender content 
The curriculum problem: Teachers don't contemplate how their students, as future professionals, 
will encounter gender issues in their professional work and whether they will be sensitive to the 
different needs of women and men as their customers/patients/pupils or users of products they 
create. They don't think how their teaching could inspire future scholars to conduct more gender-
sensitive research in your discipline. 
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Gender stereotypes, inequalities, gender biases: The students are not aware enough about 
gender stereotypes connected to the field that teachers teach. They are not aware of gender 
inequalities they will face one day as professionals. The professors who are teaching for a male-
dominated profession, do not consider how their female students feel about professional scene 
they are entering. 

Gender-sensitive methodology: The teachers do not teach students gender-sensitive 
methodology. They do not use gender-sensitive language while teaching and writing course 
materials and they do not use visual material in gender-sensitive way. 

Therefore, in our analysis we make a distinction between cases when gender is simply not 
featured and those when gender is excluded. That gender is not featured means that the given 
subject matter of a particular project or course does not have an obvious gender component or 
that the average teacher cannot be faulted for not featuring gender because the connection 
between gender and the given subject matter is not immediately obvious or simply does not 
exist. However, when gender is excluded, it denotes a conscious or subconscious (or habitual) 
choice on behalf of a given teacher or researcher to exclude gender as a topic in a context where 
gender is obviously relevant. 
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2. UNDERSTANDING GENDER PERSPECTIVES IN 
STEM 
2.1. Overview of gender disparities in STEM 
The underrepresentation of women and girls in STEM fields is a complex and long-standing 
societal problem. Eurostat data from 2019 shows that women make up 41% of the EU workforce 
in science and engineering, totaling over 6.3 million professionals. In certain sectors such as 
manufacturing, women made up only 21% of scientists and engineers, while they were more 
evenly represented in the services sector at 46%. In the individual EU Member States, the 
proportion of female scientists and engineers varied greatly, ranging from 55% in Lithuania to 
28% in Luxembourg. 

Recent studies and initiatives have identified effective strategies to reduce gender bias, increase 
the perceived and actual importance of STEM subjects and promote a greater sense of inclusion 
of women in these disciplines. A 2021 World Bank Group report on women and STEM in Europe 
and Central Asia reviewed 21 articles and highlighted the key approaches that have proven 
successful. These include the influence of female educators, the adoption of non-traditional or 
gender-neutral roles in education and female peer mentoring. 

Despite progress, gender equality remains a global challenge and no country has fully bridged 
the gap. At the current rate of development, it seems unlikely that we will achieve gender 
equality in our lifetimes, especially in the digital and STEM fields where gender inequality is 
particularly pronounced. 

Research 

Significant efforts have been dedicated to understanding the various cognitive, motivational, 
sociocultural and environmental factors that contribute to the underrepresentation of women in 
STEM fields. Numerous studies have explored gender differences, proposed socio-educational 
interventions and launched initiatives tailored to different levels of education, including 
secondary schools and universities. These efforts include a range of methods and intervention 
strategies. 

The research aims to shed light on the complicated relationship between societal stereotypes 
and STEM career choices. Examining this relationship from early childhood to career stages, from 
elementary school to university, is critical to advancing gender equality in STEM fields. 
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Several resources are available for conducting studies that address the gender gap in STEM 
education. These resources include instruments that can be used to measure students' science 
identity, attitudes toward science, perceptions and self-efficacy, and motivation and interest. 

Both scientists and policy makers have developed various frameworks to examine vertical 
balance in STEM professions. These frameworks aim to identify the factors that influence STEM 
career choices and promote a supportive and balanced environment in science. 

Sources 

Barriers to participation in STEM subjects arise for young girls from a young age, with gender 
biases associate science, math and intellectual ability with men rather than women. These biases 
can appear as early as age 6 and impact girls' interests, their sense of belonging in STEM fields 
and their career prospects. 

Gender disparities in STEM course enrollment and interest become apparent in middle and high 
school. These critical transition phases often serve as gatekeepers, influencing future 
participation in STEM fields. 

In the past, society has portrayed "feminine" traits as mentally inferior, weak and emotion-
driven, while "masculine" traits are often associated with intellectual superiority, strength and 
rationality. Such prejudices have contributed to the underrepresentation of women in STEM 
disciplines, including science, technology, engineering and math. 

The debate over the biological basis of gender differences remains contentious. While some 
scientists deny a biologically based gender gap, others suggest that differences in the career and 
lifestyle preferences of men and women may be at least partially influenced by biological factors. 

Persistent beliefs and stereotypes that associate men more than women with science, math, 
leadership roles and certain professions are well documented in self-reports and representative 
surveys. Cultural norms and societal expectations regarding women's roles can significantly 
influence women's career choices and longevity in STEM fields. 

Despite the progress that has been made in gender equality in various sectors in recent decades, 
inequalities persist and vary from country to country. Prejudices stemming from gender 
stereotypes or cultural norms can significantly influence women's behavior and shape the family 
environments, further widening the gender gap in STEM representation. 

There is already a clear gender gap in STEM career aspirations in secondary school: More than 
twice as many boys as girls are interested in scientific or technical professions. While the 
assessment of mathematical performance does not reveal any gender-specific differences, an 
overrepresentation of men at the upper end of mathematical ability could contribute to this 
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difference. In addition, gender differences in the spatial abilities of elementary school students 
have been linked to the underrepresentation of women in STEM subjects at the college level. 

Stereotype threat and leaky pipeline are two phenomena closely associated with gender 
stereotypes in STEM education. Stereotype threat occurs when individuals fear that negative 
stereotypes associated with their group will be confirmed, which may discourage women from 
pursuing STEM fields due to perceived societal biases. The lack of female role models and 
educators in computer science can reinforce these stereotypes and cause young girls to turn 
away from STEM studies prematurely. This loss of confidence and sense of belonging can 
contribute to the 'leaky pipeline' phenomenon, where women gradually turn away from STEM 
careers over time. 

Higher education 

Motivations and expectations of results have a considerable influence on the choice of higher 
education studies an individual pursues. Gender differences in education are not only shaped by 
intrinsic factors, but also by extrinsic influences. Cultural norms, stereotypes and gender roles 
vary from culture to culture, leading to different manifestations of the gender gap. Stereotypes 
significantly influence the perception of a scientific career. Internal factors that influence female 
students' decision to pursue STEM careers often revolve around their interests and self-
perception. 

Gender segregation in higher education has led to a pronounced gender gap, with women making 
up less than 30% of the total number of students in certain subjects. Research indicates that men 
are five times more likely than women to express an intention to study engineering and computer 
science. 

While previous studies highlighted the existence of a "leaky pipeline" between undergraduate 
and graduate education, where women are more likely to drop out or face barriers, more recent 
data suggests that this transition no longer disproportionately affects women. Recent research 
shows that women account for 57% of bachelor's degrees in all fields and 50% in science and 
engineering, including social and behavioral sciences. In traditional STEM subjects, however, their 
representation drops to 38%. 

Family support plays a crucial role in career choice, as many students base their decisions on 
family agreements. Improving family communication and support systems, especially in the early 
years of study, can foster a stronger sense of belonging and encourage persistence in STEM fields. 
Providing families with guidance on how to support their children from a distance can also 
contribute to student success. The influence of role models on students' beliefs, interests, goals, 
and actions is profound. Research confirms that social factors, such as gender equity and life 
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satisfaction, along with the perceived value of different career paths, significantly impact 
women's educational and career choices. 

Academia 

While there has been progress in increasing the representation of women in faculty positions 
since the 1970s, progress among senior faculty has lagged behind that of junior faculty and 
postdoctoral researchers. Although more and more women are earning doctorates in STEM 
fields, the percentage of women in tenured and senior STEM faculty roles has remained relatively 
stagnant. 

The slow progression to senior positions can be attributed in part to "demographic inertia" This 
term refers to the delayed entry of women into STEM careers, resulting in a larger pool of junior 
rather than senior faculty members. In addition, the high demands of having children, which 
often coincide with tenure decisions, further contribute to the underrepresentation of women in 
senior faculty positions. 

Gender inequalities in STEM are also influenced by women's lower social capital, which limits 
their access to influential networks and relationships that provide valuable resources and 
opportunities. 

Stereotypically masculine traits such as independence and competitiveness are often valued 
more highly in STEM departments than feminine traits such as collaboration and caring. This bias 
can lead to men being perceived as more promotable and better suited for leadership roles, 
perpetuating gender inequality. 

Female faculty in STEM disciplines often have shared responsibilities in their departments, 
including heavier teaching loads and greater mentoring responsibilities. Students tend to 
perceive women faculty as more approachable, leading to higher expectations for assistance and 
support. This heightened demand, combined with the numerical underrepresentation of women, 
results in female faculty being disproportionately assigned to service responsibilities that 
consume valuable time and resources. 

In addition, women in STEM disciplines report a lack of formal mentoring, limited networking 
opportunities, and unclear expectations for achieving tenure. They often feel isolated in their 
departments and report higher levels of hostility, tension and discomfort in their work 
environments compared to their male counterparts. Alarmingly, female STEM scientists are also 
subject to some of the highest rates of sexual harassment within the profession, perpetrated by 
faculty or staff. 
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Industry 

Women in the STEM workforce often experience wage disparities compared to their male 
colleagues, which is influenced by various factors such as gender differences in the sectors. Men 
tend to be overrepresented in the higher-paying private sector, computer science and 
engineering fields, while women are more likely to be found in the lower-paying fields such as 
biology. Furthermore, the delayed entry of women into STEM professions leads to a younger 
average age of female scientists, resulting in lower pay due to less seniority and experience. In 
addition, women are more likely to work in low-paid part-time positions, often due to caregiving 
responsibilities. 

Marital status and parental status intersect with gender biases, resulting in a motherhood 
penalty for women with children and a fatherhood bonus for men with children. Despite the 
widespread assumption that family factors alone are responsible for women dropping out of 
STEM careers, job characteristics and the work environments also play an important role. STEM 
careers are often perceived as conflicting with family goals, which has an impact on the 
recruitment and retention of female talent. 

Perceptions of parenthood further exacerbate these biases, as motherhood is often seen as 
decreasing women's commitment to their careers, while fatherhood increases men's 
commitment. 

The limited representation of women in top leadership positions underscores the existence of a 
"glass ceiling"," even in advanced economies. This barrier reflects the challenges and obstacles 
that hinder women's career progression at the same rate as men. 

Prejudices in the STEM environments affect women's safety, performance and sense of 
belonging. Structural features ranging from flexible work arrangements to stereotype-reinforcing 
decorations contribute to these biases. 

Interestingly, women have a stronger social interests compared to men, who often tend to work 
with objects or things. Emphasizing social orientation in STEM professions could potentially 
attract more women to these fields, bridging the gender gap. 

Literature 

 [1] https://www.cell.com/heliyon/pdf/S2405-8440(22)01588-2.pdf  

 [2] https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6759027/   

 [3] https://onlinelibrary.wiley.com/doi/full/10.1111/desc.13302  

 [4] https://onlinelibrary.wiley.com/doi/full/10.1002/jnr.24631  

 [5] https://www.nature.com/articles/s41599-023-01588-z  
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2.2. Impact of gender biases in teaching and learning 
The examination of gender biases in teaching and learning involves understanding how these 
biases affect both educators and students within educational settings.  

By splitting this analysis into two separate components (impact on teaching and impact on 
learning) we can gain a more comprehensive understanding of how gender biases impact 
educational environments. 

First of all, when considering the effects of gender bias on teaching, investigating teachers' 
attitudes, behaviors and the language they use is an important step.  In other words, it is very 
important to investigate how educators' prejudices or stereotypes about gender roles will affect 
teaching and learning. For example, are certain topics or teaching methods implicitly associated 
with one gender over the other? Do teachers provide equal opportunities and encouragement 
to students regardless of gender, or do they have an unconscious gender preference? Exploring 
these questions can shed light on how gender biases shape the teaching process. 

Secondly, it's crucial to explore the effects of gender bias on learning, particularly how students 
are impacted by the instructional approaches of gender-biased teachers. This involves analyzing 
whether students' academic performance, confidence levels, and educational experiences differ 
based on their gender and the gender biases present in their learning environments. For example, 
do students limit themselves to certain areas by internalizing stereotypes about their abilities in 
certain subjects? Are there disparities in participation rates or academic achievements between 
male and female students within classrooms influenced by gender biases? Examining these 
dynamics helps us to understand how gender biases can shape students' perceptions of 
themselves as learners and their academic outcomes. 

Essentially, the approach of examining the effects of gender bias on teaching and learning allows 
us to identify areas for intervention and develop strategies to promote gender equality and 
inclusion in education. Ultimately, addressing gender biases not only benefits individual students, 
but also contributes to the creation of more equitable and supportive learning environments for 
everyone. 

In the following sections, we will delve into a more detailed examination of the impacts of gender 
bias on teaching and learning. 
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Overview of gender biases in education 
An overview of gender biases in education reveals pervasive societal attitudes and institutional 
practices that often disadvantage individuals based on their gender. Here are some key points to 
consider: 

Historical Context 
Gender biases in education have deep historical roots, resulting from long-held beliefs about 
gender roles and abilities. Unfortunately, traditional gender norms determined by society further 
strengthen stereotypes by determining expectations from the roles of men and women and 
provide more opportunities for some genders. 

Program 
Gender biases can occur in various aspects of education, including curriculum content, teaching 
methods, and classroom interactions. Teaching materials and training resources may reflect 
stereotypical portrayals of gender roles and reinforce the idea that certain subjects or career 
paths and job opportunities are more suitable for one gender than another. 

Teachers' Expectations 
Educators' beliefs and behaviors play a very important role in making gender bias in education 
more permanent. Research has shown that teachers may have different expectations from 
students depending on their gender, and when these expectations are reflected in classroom 
environments, it can affect their interactions, feedback and academic opportunities. For 
example, girls may receive less encouragement and support in STEM subjects because of an 
educator who holds stereotypes about women's abilities in STEM subjects.  

Impact on Student outcomes 
Gender biases in education can have profound effects on students' academic performance, self-
perception, and future aspirations. Gender inequalities in subject choices and career aspirations 
further exacerbate inequalities in educational and occupational outcomes. 

Policy and Advocacy Efforts 
Efforts to eliminate gender bias in education require comprehensive policy interventions as well 
as advocacy and awareness initiatives. Policy measures may include integrating gender 
perspectives into educational curricula, implementing teacher training programs on gender 
equality, and promoting inclusive school environments that challenge stereotypes and promote 
diversity. 
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In conclusion, examining biases in both teaching and learning contexts is essential for 
understanding the complex dynamics that contribute to gender inequalities in education. By 
taking a multifaceted approach to addressing biases, we can work towards creating educational 
environments that are equitable, inclusive, and supportive of all students, regardless of their 
gender. 

Gender Biases in Teaching 
Effects of gender biases on students' self-perception and academic performance. 
The effects of gender biases on students' self-perceptions and academic performance are 
profound and multifaceted, affecting various aspects of their educational experiences. Some 
important points to consider are: 

Personal Perception 
Gender biases can shape students' perceptions of their own abilities, interests, and potential. 
When students are exposed to stereotypes and social expectations about gender roles and 
abilities, they may internalize these messages and develop different beliefs about their own 
competence and worth. For example, girls may begin to believe that they are less capable in math 
and science due to social stereotypes, leading to lower confidence and self-efficacy in these 
subjects. 

Stereotype Threat 
Stereotype threat can significantly impact students' self-perception and academic performance. 
When students become aware of negative stereotypes about gender, it can create anxiety and 
impair their performance. For example, girls may underperform on math and science tests when 
they are reminded of the stereotype that women are not as talented as men in math and science. 
When students become aware of negative stereotypes about their gender's academic abilities, 
they may experience greater anxiety about confirming these stereotypes through their 
performance. This anxiety can harm their cognitive functions, making it difficult for them to 
concentrate and perform to the best of their abilities. Students who perceive that they are at risk 
of confirming negative stereotypes about their abilities may become disengaged from learning 
and less likely to put effort into challenging tasks. This may cause academic performance and 
success to decrease over time. Research has shown that stereotype threat can lead to poor 
performance on tests and assessments, especially among individuals who belong to negatively 
stereotyped groups in academic fields. Stereotype threat can become a self-fulfilling prophecy in 
which students' performance is negatively affected by their belief in the stereotype and the 
anxiety it creates. If students believe that they are expected to perform poorly on a particular 
subject because of their gender, they may internalize this belief and unintentionally perpetuate 
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the stereotype by carrying it out through their actions and behaviors. Stereotype threat can also 
influence students' self-concept and identity, shaping how they perceive themselves and their 
abilities. 
It requires making an effort to create supportive learning environments where all students feel 
valued and empowered to succeed. Educators can reduce the impact of stereotype threat by 
encouraging a growth mindset, providing positive affirmations, and creating opportunities for 
students to develop resilience and self-confidence. Additionally, promoting equal proportions of 
female and male students in educational materials, curricula, and classroom discussions can help 
combat stereotypes and reduce the prevalence of stereotype threat among students. 

Motivation and Participation 
Gender biases can affect students' motivation and participation in academic tasks and activities. 
When students perceive that they are not valued or respected based on their gender, this can 
reduce their motivation to participate and succeed in school. Gender biases can also have 
significant effects on students' academic achievement and performance. When students' self-
perceptions are negatively affected by gender stereotypes, this can impact their ability to 
succeed academically. For example, girls who believe they are not as talented in math and science 
may avoid advanced courses or careers in these fields, limiting their opportunities for academic 
success. 

Long-Term Consequences 
The effects of gender biases on students' self-perception and academic performance can have 
long-term consequences on their educational trajectories and future opportunities. Students 
who internalize negative stereotypes about their abilities may be less likely to pursue challenging 
classes, extracurricular activities, or career paths that align with their interests and abilities. This 
can perpetuate inequalities in educational attainment and limit students' potential for personal 
and professional success. 
 
Overall, the effects of gender biases on students' self-perception and academic performance 
highlight the importance of creating inclusive and supportive learning environments where all 
students, regardless of their gender, feel valued, respected, and empowered to succeed. By 
challenging stereotypes, promoting positive self-perceptions, and providing equal opportunities 
to all students, educators can help mitigate the negative effects of gender biases and promote 
academic success for all. 
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Gender disparities in subject choices and career aspirations 
Gender disparities in subject choices and career goals refer to differences in the academic and 
career paths taken by male and female individuals, which are often influenced by social norms, 
expectations, and stereotypes about gender roles. Some important points to consider are: 

Socialization and Stereotypes 
From an early age, children are socialized into gender roles and expectations, which can affect 
their interests, preferences, and desires. Stereotypes about gender-appropriate behavior and 
abilities can lead boys and girls to pursue certain subjects and careers that align with societal 
expectations. For example, boys may be encouraged to pursue STEM (science, technology, 
engineering and mathematics) fields, while girls may be directed toward care professions or the 
humanities. 

Educational Experiences 
Gender disparities in subject choices often begin to emerge during adolescence, as students 
make decisions about their academic courses and future career paths. Research shows that 
factors such as teacher expectations, peer influences, and access to resources and opportunities 
can influence students' perceptions of their own abilities and interests in certain subjects. As a 
result, boys and girls may be disproportionately represented in certain academic disciplines, 
reflecting broader societal trends and biases. 

STEM Gender Gap 
One of the most notable examples of gender disparities in subject selection is the 
underrepresentation of women in STEM fields. Despite advances in gender equality, women 
continue to be underrepresented in science, engineering and technology-related disciplines at 
both the educational and professional levels. This gender gap is influenced by a complex interplay 
of factors such as stereotypes about women's abilities in math and science, a lack of female role 
models and mentors, and cultural norms that discourage girls from pursuing STEM careers. 

Career Goals 
Gender disparities in subject choices often translate into differences in career goals and 
trajectories. Boys and girls may have different perceptions of the types of careers that are 
appropriate or attainable based on their gender, leading to inequalities in fields such as 
engineering, computer science, health and education. These inequalities can have long-term 
consequences on individuals' earning potential, job satisfaction, and opportunities for 
advancement in the workforce. 
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Addressing gender inequalities in subject choices and career aspirations requires a multifaceted 
approach that challenges stereotypes, promotes inclusive educational environments and 
provides equal opportunities for all students to explore their interests and talents. Efforts to 
increase the representation of women in STEM fields and to provide mentoring, support, and 
resources to students pursuing nontraditional career paths are essential to promoting diversity, 
equity, and inclusion in education and the workforce. 
 

2.3 Importance of inclusivity and diversity in STEM education 

Introduction 

In the evolving landscape of Science, Technology, Engineering, and Mathematics (STEM), the 
pursuit of knowledge and innovation is continually reshaped by the diverse minds that contribute 
to it. Yet, a critical analysis of the workforce within these influential fields reveals a significant 
underrepresentation of women and gender minorities—a disparity that echoes historical biases 
and presents a barrier to the collective intellectual potential of our society. The imperative to 
integrate gender perspectives in STEM education is not merely a pursuit of fairness but a strategic 
imperative for catalyzing comprehensive innovation and global advancement. This integration 
paves the way for economic equity by opening doors to some of the most lucrative and impactful 
careers, hence contributing to the dismantling of longstanding gender-based economic barriers. 
Additionally, it ensures that our society’s infrastructure, technology, and policies are built upon 
the vast spectrum of experiences and insights that only a diverse workforce can provide. 

This set of guidelines is an essential blueprint for educators, policymakers, and leaders 
committed to fostering an inclusive environment that celebrates and encourages gender 
diversity in STEM fields. By following these guidelines, we aspire not only to transform 
educational frameworks but to cultivate a STEM community that is as boundless and dynamic as 
the fields within it. The integration of gender perspectives in STEM is not just an academic 
exercise; it is a conduit through which we can achieve social justice, drive economic equality, and 
build a sustainable future where everyone has the opportunity to contribute to and benefit from 
the scientific and technological progress that shapes our world. 

Embracing these principles is a step toward a future where every student can look at the world 
of STEM and see a place for themselves, their ideas, and their innovations. This document aims 
to guide that step with actionable strategies and a clear vision for a more inclusive, equitable, 
and prosperous STEM landscape. 
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Establishing the Need for Gender Diversity in STEM 

The Girls Go STEM initiative emerged against a backdrop of gender imbalance in STEM careers. 
This global issue reflects not a lack of capability among women but rather a shortfall in 
opportunities and encouragement to participate in these critical fields. Recognizing the need to 
overturn these historical disparities, SEEU embraced the challenge of inspiring young women to 
embark on STEM careers, setting in motion a project that would not only illuminate the path into 
these fields but also clearly articulate their accessibility and rewards. 

At its core, the project sought to dismantle the barriers to entry for young women by offering 
them an intimate glimpse into the world of STEM. Partnering with multiple universities, SEEU 
orchestrated a series of training sessions that welcomed high school students into the fold of our 
cutting-edge STEM laboratories. These sessions were designed to be interactive and experiential, 
allowing the participants to engage directly with the technologies and methodologies that form 
the backbone of STEM professions. 

But the program offered more than just a window into laboratory work; it presented a gateway 
to a future that many of the participants had not considered possible. By introducing these girls 
to SEEU's esteemed alumni—women who had carved out successful niches for themselves in 
various STEM domains—the university facilitated a powerful exchange of stories and strategies. 
These narratives of triumph over adversity and success in the face of societal expectations served 
as a beacon for the young participants, showcasing the heights that could be achieved with 
determination and a solid educational grounding. 

The effects of the Girls go STEM initiative were immediate and impactful. Young women who had 
participated in the project began to view STEM not as an exclusive club from which they were 
barred entry but as a fertile ground for their growth and self-actualization. The enthusiasm and 
understanding that sprang from these sessions translated into a significant uptick in female 
enrollment in SEEU's STEM programs. This direct correlation was a clear indication that when 
presented with knowledge, experience, and relatable role models, young women are not only 
willing but eager to dive into the world of STEM. 

The successes of the Girls GO STEM project extended far beyond the personal victories of the 
participants.  The journey of the Girls GO STEM program at South East European University 
exemplifies the transformative power of inclusive education. By actively engaging young women 
in the dynamic spaces of STEM learning and by connecting them with mentors who have tread 
similar paths, SEEU has not only nurtured individual aspirations but has also contributed to the 
collective enterprise of fostering a balanced and equitable STEM community. This endeavor, with 
its tangible outcomes and far-reaching implications, stands as a beacon for educational 
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institutions globally, illuminating the way toward a future where gender diversity is not an 
aspiration but a realized, lived experience in the world of STEM. 

The Benefits of Inclusivity and Diversity in STEM Education 

The benefits of inclusivity and diversity in STEM education are profound and multifaceted, 
extending beyond the immediate academic environment to the global community at large. By 
fostering a more inclusive and diverse educational setting, STEM fields become rich grounds for 
innovation, as varied perspectives and experiences converge to spark creativity and solve 
complex problems. Such environments are crucial for addressing the myriad of global issues 
facing society today, from climate change to health disparities, ensuring solutions are 
comprehensive and cater to diverse needs. Additionally, promoting diversity and inclusivity helps 
close the opportunity gap for underrepresented groups, providing equitable access to the 
lucrative and impactful careers within STEM. This, in turn, contributes to increasing workforce 
diversity, reflecting the rich tapestry of global societies and enhancing the relevance and 
applicability of technological and scientific advancements. Beyond the tangible benefits to 
innovation and economic equity, the commitment to inclusivity and diversity in STEM education 
underscores a broader imperative for social justice—acknowledging past exclusions and striving 
towards a future where every individual has the opportunity to contribute to, and benefit from, 
scientific and technological progress. 

Fostering Innovation 

Inclusivity and diversity are fundamental to fostering innovation within STEM fields. When 
diverse groups of individuals come together, they bring a range of perspectives, ideas, and 
problem-solving strategies. This diversity of thought encourages creative conflict and debate, 
leading to the development of more innovative solutions to complex problems. Studies have 
shown that organizations with more diverse teams are likely to be more innovative and financially 
successful, as they are better equipped to address a wide array of challenges and market needs. 

Addressing Global Issues 

Global challenges such as climate change, pandemics, and sustainability require a multifaceted 
approach that considers the perspectives and needs of diverse populations. Inclusivity and 
diversity in STEM education ensure that future scientists, technologists, engineers, and 
mathematicians come from varied backgrounds and have the cultural competence to address 
these issues effectively. By incorporating diverse viewpoints, STEM professionals can develop 
solutions that are more equitable, sustainable, and reflective of the needs of a global population. 
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Closing the Opportunity Gap 

Inclusivity and diversity initiatives in STEM education play a crucial role in closing the opportunity 
gap for underrepresented groups, including women, racial and ethnic minorities, and individuals 
from low-income backgrounds. By providing equitable access to quality STEM education, 
resources, and mentorship opportunities, these initiatives help level the playing field. Closing the 
opportunity gap not only benefits individuals from underrepresented groups by providing them 
with pathways to high-paying and stable careers but also enriches the STEM fields with diverse 
talents and perspectives. 

Increasing Workforce Diversity 

A diverse workforce is essential to the growth and sustainability of the STEM industries. As the 
global population becomes increasingly diverse, so too should the STEM workforce, to reflect the 
societies it serves. Inclusivity and diversity in STEM education are critical for preparing a 
workforce capable of meeting the needs of diverse populations and for driving economic growth 
through innovation. Workforce diversity also enhances the ability of organizations to attract top 
talent, as many individuals prefer to work in environments that value diversity and inclusion. 

Promoting Social Justice 

Promoting inclusivity and diversity in STEM education is not only a strategic imperative for 
innovation and global competitiveness; it is also a matter of social justice. Historically, systemic 
barriers have excluded many talented individuals from contributing to STEM fields. By actively 
working to remove these barriers and promote inclusivity, educational institutions, and 
industries can help correct historical injustices and ensure that everyone has the opportunity to 
succeed in STEM, regardless of their background. This commitment to social justice contributes 
to the development of a more equitable society where all individuals can thrive. 

Challenges to Inclusivity and Diversity in STEM Education  

The journey towards achieving inclusivity and diversity in STEM education is fraught with 
challenges that stem from both historical inequalities and present-day practices. These 
challenges are deeply intertwined, creating a complex landscape that requires thoughtful and 
sustained efforts to navigate. 

Systemic Barriers 

Systemic barriers in STEM education are entrenched structures and practices that 
disproportionately disadvantage certain groups. These barriers can manifest through educational 
policies, institutional practices, and cultural norms that implicitly favor certain demographics 
over others, often based on race, gender, ethnicity, or disability. For example, standardized 



                                                           

21 

testing and admissions criteria may inadvertently privilege students from backgrounds with 
greater access to preparatory resources, thereby perpetuating disparities in STEM fields. 

Implicit Bias 

Implicit biases are unconscious attitudes or stereotypes that affect our understanding, actions, 
and decisions involuntarily. In the context of STEM education, these biases can influence faculty 
perceptions and interactions with students, affecting grading, participation encouragement, and 
mentorship opportunities. Implicit biases can lead to a self-fulfilling prophecy, where students 
feel unwelcome and undervalued, thus impacting their academic engagement and success. 

Lack of Representation 

The underrepresentation of certain groups in STEM fields—such as women, racial and ethnic 
minorities, and individuals from low-income backgrounds—serves as both a symptom and a 
cause of ongoing diversity challenges. Lack of representation not only reflects the systemic 
barriers and biases present in STEM but also perpetuates them by depriving students of role 
models who reflect their identities and experiences, thereby diminishing their sense of belonging 
and potential for envisioning a future in STEM. 

Stereotype Threat 

 Stereotype threat refers to the risk of confirming negative stereotypes about one's social group. 
In STEM education, students who belong to groups that are stereotypically seen as less capable 
in these fields may underperform due to anxiety and heightened pressure, which can reinforce 
the cycle of underrepresentation and marginalization. This phenomenon undermines the 
confidence and performance of students from underrepresented groups, further exacerbating 
their challenges in pursuing and succeeding in STEM. 

Socioeconomic Factors 

Socioeconomic status significantly impacts access to quality STEM education and opportunities. 
Students from lower-income backgrounds may face barriers such as limited access to advanced 
coursework, extracurricular STEM activities, and resources like technology and tutoring. These 
disparities can result in a preparation gap, leaving economically disadvantaged students less 
equipped to pursue and excel in STEM disciplines at higher levels of education. Addressing these 
challenges to inclusivity and diversity in STEM education requires a multifaceted approach that 
involves reevaluating and reforming institutional policies, actively working to counteract biases, 
increasing representation through targeted outreach and support programs, addressing 
stereotype threats with sensitivity and awareness, and ensuring equitable access to resources 
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and opportunities for all students. Only through such comprehensive efforts can the goal of truly 
inclusive and diverse STEM fields be achieved. 

Promoting inclusivity and diversity in STEM education 

To cultivate an environment where every student can thrive, institutions, educators, and the 
broader community must implement targeted strategies aimed at promoting inclusivity and 
diversity within STEM education. This can be achieved through various initiatives, support 
systems, and a steadfast commitment to fostering an inclusive culture. 

Implementing Inclusive Policies and Practices 

Effective promotion of diversity begins with the establishment of policies and practices designed 
to meet the diverse needs of the student population. This includes revising curricula to ensure 
they reflect a wide range of perspectives and making necessary accommodations to guarantee 
all students have equal access to educational resources. Policies should also address the 
recruitment and support of underrepresented groups, ensuring their full inclusion in all aspects 
of STEM education. 

Providing Support and Resources 

The provision of targeted support and resources is crucial in bridging the gaps faced by 
underrepresented students. Initiatives such as mentorship programs, specialized scholarships, 
and academic support services are vital in offering the additional assistance these students may 
require. These resources not only help in leveling the playing field but also in building the 
confidence and capabilities of students from diverse backgrounds. 

Fostering a Culture of Inclusion 

Creating a culture that values and celebrates diversity is essential for the development of an 
inclusive educational environment. This culture encourages the acceptance and celebration of 
differences, ensuring that all students feel valued and included. Such an environment not only 
benefits marginalized students but also enriches the educational experience for all by exposing 
them to varied viewpoints and ways of thinking. 

Recruiting and Retaining Diverse Talent 

The success of inclusivity efforts is also dependent on the ability to attract and maintain a diverse 
body of students and faculty. This involves not only outreach to diverse communities to 
encourage participation in STEM fields but also the implementation of support mechanisms to 
aid in the retention and success of these individuals once they are part of the institution. 
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Case Studies and Best Practices 

Learning from successful initiatives provides valuable insights into effective strategies for 
increasing diversity in STEM education. These case studies showcase programs that have made 
significant impacts, such as community engagement initiatives, mentorship programs pairing 
students with relatable role models, and admissions processes that prioritize diversity and 
potential. 

The Role of Educators and Institutions 

Educators play a pivotal role in this ecosystem, necessitating training and development to equip 
them with the skills needed to support a diverse student body. This includes understanding 
cultural competencies, recognizing and mitigating implicit biases, and employing inclusive 
teaching strategies. Institutions must also demonstrate a genuine commitment to diversity, 
reflected in their governance, policies, admissions, and faculty recruitment practices. This 
commitment involves a thorough assessment of existing structures for biases and a concerted 
effort to enact meaningful change. 

Together, these strategies form a comprehensive approach to promoting inclusivity and diversity 
in STEM education. By addressing these areas with intentionality and commitment, the 
educational community can make significant strides toward a more equitable and inclusive future 
in STEM. 

Future Directions and Challenges 

The journey toward full inclusivity and diversity in STEM education is ongoing and fraught with 
both opportunities and obstacles. As we look to the future, several key areas will demand our 
attention and effort to ensure the momentum gained is not only maintained but also accelerated. 

Continuing the Momentum 

Maintaining the progress made thus far in promoting inclusivity and diversity requires constant 
vigilance and sustained effort. Institutions and educators must continue to evolve and refine their 
strategies based on feedback and changing demographics. This includes ongoing assessment of 
programs and policies to ensure they remain effective and relevant. Additionally, fostering 
partnerships with industry and community organizations can enhance the support network 
available to underrepresented students, providing more pathways to success in STEM fields. 

Role Models 

Women in STEM represent a force of change and a source of inspiration for future generations. 
Their presence and achievements defy stereotypes and broaden the perception of who can 
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succeed in these fields. Visible female role models in STEM are crucial; they offer a powerful 
counter-narrative to the pervasive stereotype that STEM is not a place for women or gender 
minorities. These role models demonstrate that gender is not a barrier to excellence and 
encourage young girls and gender minorities to aspire and achieve. To cultivate such role models, 
educational strategies include integrating diverse STEM achievements into the curriculum, 
running mentorship programs, organizing guest lectures, and utilizing media to amplify success 
stories. Supportive structures like after-school clubs and recognition platforms also play a 
significant role. By highlighting the accomplishments of women in STEM and providing relatable 
examples of success, we can foster an environment where girls and gender minorities see 
limitless possibilities for themselves in these dynamic fields. 

Overcoming Resistance 

Despite the clear benefits of a more inclusive and diverse STEM environment, resistance persists 
in various forms, ranging from institutional inertia to outright opposition. Tackling this resistance 
necessitates a multi-faceted approach, including educating stakeholders about the tangible 
benefits of diversity, addressing misconceptions and biases head-on, and developing a culture of 
accountability within institutions. Leaders within STEM fields must champion inclusivity 
initiatives and work to embed these values deeply within the fabric of their organizations. 

Adapting to Technological Advances 

The rapid pace of technological innovation presents both challenges and opportunities for 
inclusivity in STEM education. On one hand, new technologies can exacerbate existing disparities 
if access to them is uneven. On the other hand, technology can be a powerful tool for leveling 
the playing field, through online learning platforms, virtual labs, and other resources that make 
STEM education more accessible to all. Preparing students to thrive in an increasingly digital 
world requires integrating these technologies into the curriculum in ways that are inclusive and 
equitable. 

Conclusion 

In conclusion, the pursuit of inclusivity and diversity in STEM education is more than a moral 
imperative; it is a foundational necessity for innovation, social equity, and the holistic 
advancement of our global society. The unique experiences and perspectives that come with a 
diverse educational community are invaluable in fostering a culture of innovation and critical 
thinking. By embracing inclusivity, we not only open the doors of opportunity to all, but we also 
unlock the varied potentials that lie within the rich tapestry of human experience. 
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As we move forward, the momentum gained in the pursuit of diversity and inclusivity must 
become ingrained in the ethos of STEM fields. The challenges that accompany these efforts, such 
as systemic barriers, implicit biases, and stereotype threats, must be met with robust strategies 
and an unwavering commitment to change. Educational policies must be reexamined and 
reformed, resources must be allocated equitably, and the environments in which learning occurs 
must be nurturing grounds for all minds. 

The role of educators and institutions in this transformation cannot be overstated. It is through 
their commitment and actions that the next generation of STEM professionals will emerge, 
equipped not only with technical expertise but also with the cultural and empathetic 
competencies that are crucial for success in an increasingly interconnected world. The cultivation 
of a diverse STEM workforce is not only a reflection of progress within educational and 
professional realms but also a significant contributor to the socio-economic development and 
innovation capacity of nations. 

Looking ahead, the landscape of STEM is poised to become more dynamic as it becomes more 
inclusive. The integration of diverse voices and the demolition of the walls of exclusion will 
catalyze new ideas, solutions, and advancements. While the path to inclusivity and diversity is 
not without its obstacles, the collaborative efforts of educators, policymakers, and community 
advocates are key to overcoming these hurdles. It is a path that leads to a richer, more creative, 
and more equitable future for all. 

As we continue to champion inclusivity and diversity in STEM education, we are not only 
reshaping the current academic and professional arenas but also laying the groundwork for a 
future where innovation is boundless, and opportunity is truly universal. It is a future in which 
every student can look at the world of STEM and see not only a reflection of themselves but also 
a limitless horizon of potential. This is the power and promise of inclusivity and diversity in STEM 
education, and it is a vision that we must tirelessly work towards making a reality for everyone. 

3. GENDER - SENSITIVE TEACHING 
METHODOLOGIES 
3.1. Definition and principles of gender-sensitive teaching 

Definition of Gender-Sensitive Teaching 

Gender-sensitive teaching aims to support equally the learning of female and male students. The 
fact that there are as many female as male students in higher education does not make university 
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teaching automatically gender sensitive. Research rather shows that there is a ‘hidden 
curriculum’, which transmits unconsciously and implicitly gender bias. In particular, prevailing 
gender-stereotyped perceptions and expectations about women and men have an impact on 
student´s attitudes towards learning and engagement with the subject as well as their academic 
achievements. 

Gender-sensitive teaching, therefore, considers and recognizes the impact of gender aspects in 
interactions between teaching staff and students as well as among students and in teaching 
content and materials. Gender-sensitive teaching refers to educational practices that 
acknowledge and integrate the varied gender identities, experiences, and needs of all students 
into the learning environment. This approach aims to counteract the traditional biases and 
stereotypes that can influence teaching content, methodologies, and interactions, ensuring that 
all students have equal opportunities to learn, participate, and succeed. Gender-sensitive 
teaching is rooted in the understanding that gender is a significant aspect of personal identity 
that affects one’s experiences and interactions, including in educational settings. 

Gender-sensitive teaching is a teaching process that supports the learning of all students, 
regardless of their gender. It's about making sure that both men and women, as well as diverse 
gender groups, are treated equally in the learning environment. This approach is crucial because 
it addresses the specific learning needs of all genders. It involves using classroom processes and 
practices that are aware of and responsive to gender differences. 

Gender-sensitive teaching also includes designing and using lesson plans, classroom interactions, 
and teaching materials that are sensitive to gender. It aims to eliminate any form of gender 
discrimination, promoting a more inclusive and effective learning environment. For instance, a 
gender-sensitive approach to teaching would ensure that the examples used are relatable to all 
students and not just one gender. They would also strive to create a classroom environment that 
encourages full participation from all students, regardless of their gender. This way, gender-
sensitive teaching helps to foster a more inclusive, fair, and effective learning environment. 

Gender-sensitive teaching pays attention to gender differences both in creating curriculum and 
in-class conduct. It means introducing students to the gender dimension of the presented 
content, including publications that take a gender-sensitive approach to the course readings, and 
giving homework assignments that demand students to think about and include the gender 
dimension of the subject. A gender-sensitive approach to teaching provides equal opportunity to 
both female and male teaching staff across disciplines, attracts students of different genders, and 
is inclusive of transgender individuals as well. Gender-sensitive teaching is thus more inclusive 
while stimulating critical thinking. 
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Principles of Gender-Sensitive Teaching 

The principles of gender-sensitive teaching serve as foundational guidelines to ensure that 
educational environments support and promote gender equity. These principles are designed to 
transform both the classroom environment and the institutional culture to be more inclusive and 
responsive to the needs of all students, regardless of gender. 

1. Inclusivity and Equity. Create an environment where all students feel safe, respected, 
and valued. Teaching should be inclusive and affirming of all genders, including those who 
are transgender, non-binary, or gender non-conforming. This principle involves actively 
combating discriminatory practices and promoting equal opportunities for participation 
and achievement. Gender-sensitive teaching aims to support the learning of all students, 
regardless of their gender. It ensures that both men and women, as well as diverse gender 
groups, are treated equally in the learning environment. 

2. Awareness and Visibility. Incorporate and highlight the contributions of individuals from 
diverse gender backgrounds in course materials and discussions. This visibility helps to 
challenge and expand traditional narratives within STEM and demonstrates the critical 
roles that individuals of all genders have played and continue to play in these fields. 

3. Active Engagement and Participation.  Foster a classroom dynamic that encourages 
active participation from all students. This may involve adopting varied instructional 
strategies to accommodate different learning styles and promoting a classroom culture 
that values each student’s contributions equally. Efforts should be made to ensure that 
classroom interactions do not marginalize or silence any groups based on gender. 

4. Inclusion of Gender in Content. Gender-sensitive teaching includes designing and using 
lesson plans, classroom interactions, and teaching materials that are sensitive to gender. 
It aims to eliminate any form of gender discrimination, promoting a more inclusive and 
effective learning environment. 

5. Critical Reflection and Bias Mitigation. Encourage critical reflection among educators 
regarding their own biases and assumptions about gender. Educators should engage in 
ongoing professional development to better understand how gender biases can influence 
teaching practices and student interactions and actively work to mitigate these biases. 

6. Gender-Responsive Pedagogy. Adapt teaching methods, materials, and assessments to 
be responsive to the needs of a gender-diverse student body. This includes using gender-
neutral language, ensuring that examples and case studies reflect gender diversity, and 
adapting assessment methods to be fair and equitable across genders. The Gender-



                                                           

28 

Responsive Pedagogy model trains educators to be more gender aware and equips them 
with the skills to understand and address the specific learning needs of both sexes.  It 
develops teaching practices that engender equal treatment and participation of all in the 
classroom. 

7. Supportive Environment. Cultivate a supportive educational environment that 
recognizes and addresses the challenges faced by students due to their gender. This 
involves providing appropriate support services, such as mentoring programs and 
counseling, and fostering a network of role models and allies within the field. 

8. Continuous Improvement and Accountability.  Implement mechanisms for feedback and 
assessment of gender sensitivity in teaching practices. Institutions should be accountable 
for advancing gender equity, regularly reviewing and updating policies, practices, and 
curricula to improve gender inclusivity. 

3.2. Examples of gender-sensitive teaching strategies in STEM 

Reduce Inequality 

Gender equality in education acknowledges the spectrum of differences among students and 
educators, ensuring that these differences do not lead to disadvantages. It involves dismantling 
discrimination and inequality, not by diminishing diversity, but by highlighting the strengths of 
everyone involved. 

The General Act on Equal Treatment (AGG) identifies six categories of prohibited discrimination: 
based on race or ethnic origin, gender, religion or belief, disability, age, or sexual orientation. 
Many institutions have expanded this to include social backgrounds as well. However, the root 
causes of discrimination are not individual characteristics or group identities per se. Rather, they 
are the entrenched mechanisms of sexism, racism, classism, and other societal prejudices that 
imbue these traits with specific, often negative, meanings within both university settings and the 
broader society. 

For example:  

- If Mrs. X is not taken seriously at lectures, this is not because she is a woman, it is because 
of widespread sexism.  

- If women with dark skin are repeatedly asked where they are from, this is not because of 
their skin color, but because of racist notions about their place of origin. 

- If a person whose parents did not attend university has a lower chance at a professorship, 
this is not due to her family's educational background, but due to elitist structures within 
the career ladder. 
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Conclusion: Gender-conscious teaching should highlight, address, and change these structural 
mechanisms to guarantee all current and future students an education that is free from 
discrimination – regardless of their “traits,” their past experiences, or their group identities. 
Therefore, gender-conscious teaching is not only concerned with individual students’ 
circumstances. 

Adapt to Participants 

When teaching, you naturally bring certain preconceptions about your students. These may 
include assumptions about their language proficiency, their skills, or whether they have 
encountered racism, sexism, or other forms of discrimination. You might also hold preconceived 
notions about their average age. 

By becoming more aware of these assumptions, you can enhance the effectiveness of your 
teaching and ensure it is more inclusive. This reflection is crucial in avoiding the reinforcement 
of stereotypes and in making your teaching approach more equitable. Paying attention to gender 
and diversity in reflecting on your assumptions about your audience helps you better address 
your students’ learning needs, respect their diverse experiences, and treat everyone fairly and 
equally. 

Conclusion: Make limited assumptions about how various students in your course are situated 
regarding privilege and marginalization within various power relations. These assumptions, 
whether conscious or subconscious, influence your teaching approach and the dynamics within 
your classroom, affecting the overall success of the course.  

Treating Students Fairly and Equally 

Teaching that genuinely addresses the challenges of equality and fairness, particularly concerning 
gender, recognizes that no group—whether "all women," "all students with international 
heritage," or "all mechanical engineering students"—is homogeneous in interests and 
experiences. Effective teaching approaches each student as an individual, while also being 
mindful of the power-based structural inequalities that exist between different groups, such as 
between male and female students or between students of different nationalities. 

For educators, achieving equality and fairness should not be taken for granted but should be 
pursued as crucial educational objectives and seen as essential to quality teaching. This includes 
creating an inclusive learning environment for all students.  

Conclusion: Implement flexible and equitable examination formats and attendance policies, in 
consultation with relevant institutional offices like the academic department's studies and 
examination office or the Central Office for Students with Special Needs. Foster a classroom 
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dialogue that embraces a wide array of experiences and viewpoints and actively moves away 
from reinforcing stereotypes. 

Action against discrimination 

To effectively combat discrimination, it is crucial first to recognize and understand it as a 
significant issue, especially for those who might not be directly affected. In higher education, 
numerous studies and reports have highlighted issues like racism, transphobia, and sexism within 
both universities and workplaces. 

When students face obstacles combining their studies with paid work due to visa restrictions, 
when lecturers default to masculine pronouns, when peers make sexist remarks in the lab, or 
when a university lacks gender-neutral bathrooms, these issues are not just about the 
“sensitivities” of individual students. They are indicative of exclusionary structures that persist, 
even in the absence of overt complaints. Acknowledging and addressing these issues is crucial to 
prevent affected students from abandoning their studies or forgoing further academic pursuits. 

Conclusion: In instances of discrimination, those targeted should not remain silent. They are 
encouraged to seek support from trusted individuals, advocacy groups, or designated contacts. 
Lecturers who become aware of such issues, or who seek guidance themselves, should also utilize 
these resources. By setting a positive example through one's behavior, clear communication, and 
thoughtful content choices, one can foster an environment where discrimination is more readily 
recognized and addressed. Students and lecturers who experience discrimination, or who wish 
to actively combat it, can collaborate within their academic departments or at the university level 
to effect change. 

Be aware of your students 

Students come from diverse backgrounds and have varying interests and needs. To ensure every 
student can succeed, universities must recognize and accommodate these differences through 
flexible policies. For instance, students who balance employment or family responsibilities, or 
those with mobility challenges, greatly benefit from schedules that align with their 
circumstances. Implementing flexible measures such as early seminar registration, extended 
sign-up and cancellation periods, or maintaining a lower student-to-lecturer ratio can 
significantly enhance accessibility and inclusion. 

Not every measure aimed at addressing the unequal treatment of a particular social group will 
apply to every individual within that group, due to the intersectionality of discrimination and 
inequality. Efforts to achieve gender parity, for example, should ensure that all women benefit 
from these initiatives, not just a select few. 
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Conclusion: As a lecturer, it is also valuable to present a diverse array of scholar and scientist life 
stories in your courses, particularly in fields like the natural sciences where there is now an 
abundance of material. Including women from varied backgrounds, not limited to those from 
Europe, provides students with a wider range of learning opportunities and role models. This 
approach not only enriches the educational experience but also promotes a broader 
understanding of the global scientific community. 

Learning for Everyone 

Gender-sensitive teaching addresses issues of gender both implicitly and explicitly. It's crucial to 
recognize that both students and lecturers experience inequality and discrimination to varying 
degrees. In any classroom, there may be students who have never faced sexism, sitting next to 
others who encounter it regularly, and still others who may be unknowingly contributing to such 
disparities. The experiences of individuals with barriers can vary greatly; some may spend hours 
working after class or during breaks to support themselves, while others might use free time for 
enrichment activities like language courses or vacations. 

Understanding these diverse experiences leads to varied approaches to topics in the classroom, 
reflecting differing needs and perspectives. While some students may be eager to discuss issues 
of gender discrimination, others might prefer to avoid them.  Incorporating gender settings in 
your teaching requires developing a sensitivity to students' needs and boundaries. For lecturers, 
this may mean encouraging some students to step out of their usual roles and assert themselves 
more in group work or presentations, while urging others to recognize and respect their 
classmates' boundaries, adopt less assertive roles, allow others to complete their thoughts, or 
undertake supportive tasks in group activities. The appropriateness of these strategies varies 
depending on the subject matter and the students' positions on it. 

Conclusion: There is no single method that works for all educators and students. Developing a 
practical response to these challenges is part of acquiring gender competence. It is always 
beneficial to thoroughly prepare and review your teaching methods and courses through ongoing 
method planning and evaluation. 

Avoiding Unconscious Discrimination 

Traditional roles and stereotypes, such as gender stereotypes, are often perpetuated in 
educational settings both consciously and unconsciously. Here are several ways in which 
stereotypes and discrimination manifest: 

- Utilizing discriminatory language, images, and other educational materials. 
- Assigning tasks based on stereotypical roles. 
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- Inconsistently recognizing identical performances. 
- Unequally distributing trust and support. 
- Providing unequal access to time and financial resources, such as in doctoral program 

admissions. 
- Infrequently including certain individuals or groups in information networks. 
- Offering biased recommendations to potential employers. 
- Maintaining opaque processes related to academic career advancement. 

Often, lecturers may not be aware that they are providing unequal treatment. Historical studies, 
including those from the 1980s, have shown significant discrepancies between teachers' self-
perceptions and actual behavior, such as boys and girls receiving unequal attention despite 
intentions to the contrary. 

A 2005 study by Münst also found that lecturers unintentionally: 

- Responded differently to male and female students. 
- Established different conditions for male and female students. 
- Altered agreed-upon procedures based on gender. 
- Made biased comparisons or avoided comparisons altogether based on gender. 
- Failed to properly acknowledge the contributions of female students. 

Conclusion:  Reflecting on your communication and interactions during teaching can be a 
powerful tool in recognizing and correcting subconscious biases and discriminatory practices. 
This reflection and awareness are critical in fostering a more equitable and inclusive educational 
environment. 

Avoiding “Othering” 

Frequently, students are labeled as "special" deviations from the norm due to their perceived 
"exotic" backgrounds, unique needs or abilities, or differences attributed to them. This occurs 
regardless of whether these characteristics are viewed positively or negatively. However, this 
process of Othering — which isolates individuals from a perceived common norm — typically 
devalues the "other" and enhances the perceived value of one’s group. 

To combat Othering in your teaching, you can take proactive steps.  This becomes more feasible 
when you operate within a university environment that embraces and expects diversity as the 
norm, promoting an inclusive atmosphere where diversity is seen as a standard part of the 
educational landscape. 

Conclusion: Avoid addressing students based on assumed identities and refrain from highlighting 
their national origin, gender, or sexual orientation as defining traits. 
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Learning from Feedback and Collegial Advice 

As a lecturer, you play a crucial role in fostering a university environment that is free from 
discrimination and attentive to issues of gender and diversity. However, this responsibility should 
not fall on you alone. It’s important to recognize and utilize the range of actions available to you, 
but also to seek support when needed. Advisory services available through universities and 
external institutions can provide guidance. If there are resources that could support your efforts 
but are currently lacking, consider collaborating with your department colleagues to initiate 
these.  

Conclusion: You could propose the creation of forums where faculty and staff can share 
experiences and challenges, and offer each other constructive feedback that is informed by an 
awareness of gender issues. These initiatives not only enhance support but also enrich the 
educational environment for everyone involved. 

Tolerance for Mistakes 

Professional behavior that critically addresses social power relations and inequalities begins with 
acknowledging these realities. Recognizing one’s ignorance, prejudices, and biases is often 
prompted in the presence of those directly affected by these issues. 

The concept of tolerance for mistakes is designed to prevent irreversible harm to those who 
experience exclusion and discrimination. However, it also aims to create opportunities for 
learning and development for everyone, though it is important to understand that power 
dynamics may sometimes be inadvertently perpetuated and speech can cause harm, even 
unintentionally. In such teaching contexts, those marginalized by these power dynamics should 
not have to confront them alone; these issues should be openly addressed and responded to in 
the classroom.  

Conclusion: This challenge underscores the importance of lecturers recognizing their limitations. 
It also highlights the inadequacy of a solely didactic approach to tackling discrimination, 
underscoring the need for comprehensive support strategies and efforts at all levels of the 
university to effectively address these complex issues. 

Competency at Lacking Competency 

There is often a significant gap between aspirations and the reality of non-discrimination, a gap 
that you as a lecturer might not be able to fully bridge, yet can strive to acknowledge and 
navigate. Non-discrimination serves as an aspirational norm that, while perhaps never fully 
attainable, guides our actions and intentions. Given the high demands on their time and the 
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presence of structural inequalities outside the classroom, educators often find themselves in the 
challenging position of trying to address the very issues within the systems they are part of. 

Educational scholar Paul Mecheril speaks to this challenge by advocating for what he whimsically 
terms “competency at lacking competency”. This concept recognizes that there are no 
straightforward, one-size-fits-all solutions in professional practice. It necessitates a 
fundamentally reflective approach to our actions, their influences, and their outcomes. This 
reflection should not be seen merely as a normative expectation for individual practices but as a 
structural necessity within professional environments where self-reflection is not only possible 
but also sensible, desirable, and systematically supported. Reflectiveness particularly pertains to 
the limitations of professional practice, its restricted impact, and its often paradoxical and 
problematic implications. 

Conclusion: In environments where permanent structures for colleagues to share and discuss 
their experiences are absent, you as a lecturer can initiate steps toward creating such 
frameworks, enhancing the collective capacity for critical self-reflection and improvement. 

3.3. Case studies showcasing successful implementation 

Girls Go STEM project at South-East European University - Tetovo, Republic of 
North Macedonia 

Introduction  

In the following we are giving the main components of the realization of the Girls Go STEM project 
activities on behalf of the South-East European University. In Chapter 1 we are giving a 
description of the project participants and their main roles. Further on in Chapter 2 we are giving 
a brief description of the project training and activities. We end the description with a conclusion.  

The overall architecture of the participants and the activities is given in Figure 1.  
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Participants and organization  

The participants for the phase of STEM Cafe stories for the realization of the activities were 
organized as follows:  

1.1 High School students exposed to project idea and content  

1.3 Selected group of 40 female students to participate  1.2 High school 
teachers as 
coordinators  

1.4 Project management & budgeting 

1.4 SEEU CST and STEM Lab staff  1.5 Project mentees  

2.1 Planning and production of promotional and guidelines materials  

2.2 Mentees preparation and training  2.3 Hands-on experience preparation, 
documentation, grouping and assignment   

2.4 Hands-on experience 
realization in STEM laboratory   

2.5 STEM Cafe stories - Women in IT 
panel event  

Figure1. Overall organizational scheme of the realization of Girls Go STEM project activities 
at SEE University.  
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Target group for project announcement: Target group of high school female students in the proximity 
of the University.   

The project activities and the promotional materials were distributed to three high schools in the 
regional proximity of the University: High school Gymnasium “Kiril Pjecinovic” (with general and 
mathematics - informatics directions), High school with direction in Economics “8th September” 
and the private high school Maarif in Tetovo. The material was exposed to more than 300 
students and included specificities of STEM high educational options, specifically in Computer 
Sciences and Engineering fields.  

High school teachers as coordinators: In each of these schools a contact teacher was appointed for 
further communication and coordination of the selection of the candidates, reporting and scheduling 
the events for the participants.  

Teachers were with specialization in mathematics and computer sciences related fields, so as to 
ease the communication of the practical components of the activities. The teachers were 
responsible for the realization of the following activity:  

- Participating in meeting at SEEU CST STEM Laboratory for project ideas and planning 
explanation  

- Disseminating project promotional materials in their respective schools  
- Explaining the project activities and recruitment of high school students for participation  
- Accompanying students at their visits at SEEU CST STEM Laboratory explanatory meeting, 

hands-on experience project realization and the STEM Cafe stories event Women in IT.  

Selected participants of 40 female high school students: After explaining the ideas and the 
planned activities of the project, a group of 40 female students from two of three invited high 
schools was selected and registered on the portal of the project.  

They have received the agenda of the events, and an explanation on the type of activities to be 
realized during the project and their teachers have been put in contact with the team organized 
at the University. The students participated in:  

- Project ideas and plan explanation  
- Practical projects for hands-on experience explanation and creation of working groups for 

project activities realization  
- Hand-on experience of projects building in the STEM lab  
- Women in IT STEM Cafe stories event  
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Realization team on behalf of South-East European University, Contemporary Sciences and 
Technologies Faculty.  

The realization team on behalf of the University, besides the local project manager, was 
composed of the coordinator of the STEM Laboratory, CST Faculty student advisor, three 
professors in computer sciences, operational assistant in IT and a student facilitator of the 
activities in the STEM laboratory. This operational team was supported by a representative from 
the Institut Max Van Der Stoel as financial manager of the project activities. Out of this group of 
10 people 7 were female. The team was responsible for realizing the following main activities in 
the project:  

- Creation, editing and realization of the project promotional materials and their 
distribution to the high schools  

- Preparation of the projects to be realized in the STEM laboratory including: thematic 
grouping of the projects around specific tools and facilities available in the STEM 
laboratory (total of 10 different projects were created in three areas: Arduiono 
programming, Programmable devices (drones and robots) and 3D printing.  

- Creation of the project handbooks with step by step instructions for the realization during 
the hands-on experience phases.  

- Preparation of the documentation and portfolios for each project  
- Assuring coordination in project ideas dissemination, preparation and realization of the 

activities with the high school students  
- Participation in project meetings and workshops. 

Students’ mentees: SEE University female Alumni members with distinguished career paths.  

Four female mentees from the SEE University Alumni organization with distinguished career 
paths were selected to lead the project activities with the students and share their experiences, 
career paths, and reflections of female IT experts from the students’ days to the leading positions 
in the IT industry. Since they were all lining outside the country we have organized a project 
explanation and planning on-line meeting in April 2023. Further on, they participated in the 
following phases on-line and have been assisted by student - demonstrator at the STEM 
laboratory premises. So, they have participated in the following events:  

- Project idea and plan discussion with emphasis on the role of mentees 
- Projects definition and handbook content revision  
- Accompanying students during the hands-on experience work in STEM laboratory  
- Leading the panel discussion Women in IT in the framework of STEM Cafe stories activity 

with online presentations and discussion  
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Realized trainings and activities  

In the following we give a short description of the main activities realized during the project:  

Planning and production of promotional and guidelines materials 

An open promotion to the project was realized in front of SEEU CST staff and respective technical 
and promotion offices at the university. Relevant input positions were emphasized and taken into 
account like 1) provenance of the target group of high school students (different local languages 
of instruction - Albanian and Macedonian, different high school specialization programs - general 
gymnasium and economic high school); 2) the relevant accepted characteristics of the STEM 
education based on previous projects and available documentation from the field; 3) specific 
tools and capacities of the existent specialized STEM laboratory in the premises of SEEU CST and 
4) success stories from the alumni organization and most attractive career paths achieved by 
former female students.  

A phase of selection of topics, keywords and explanatory materials was realized with wide 
contribution of SEEU CST staff resulting in a set of appropriate elements to be worked out into 
promotional materials.  

Promotional videos were posted both on SEEU CST web page and the corresponding social media 
pages. The printed materials - posters and flyers were distributed both at SEEU campus and 
delivered to contact persons in the secondary schools for promotion of the activities. Both the 
importance and attractiveness of the project as well as the tools and materials available at the 
STEM laboratory were presented and promoted.  

Mentees preparation and training 

The first planning and training event was realized with the selected group of future mentees. The 
meeting was scheduled a month and a half before the assignment of the projects to the high 
school students. Besides the overall presentation of the project activities and the timeline the 
mentees were invited to contribute to the projects’ definition and handbooks preparation. The 
expected outcome from this phase was the contribution of the mentees in terms of hands-on 
experience projects selection, definition and the concept of guidelines. From the other side a 
specific topic of discussion was the importance of emphasizing each particular career path of the 
selected mentees and its reshaping in a form of “story” for the last phase of the project. As a 
result, the mentees were prepared to shortly introduce the forthcoming hand-on experience 
projects that the high school students will have to realize in the STEM laboratory, to situate their 
importance and the importance of this experience for building a successful career in IT related 
disciplines and to select personal experiences that can be related to this kind of activity.  
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At the end mentees were assigned hands-on experience projects for which development they 
would contribute and respectively will lead the students towards successful realization.  

Hands-on experience preparation, documentation, grouping and assignment 

In this phase, and after considering all available tools and materials in the STEM laboratory, and 
based on the shared experiences by the academic staff involved we begin the phase of project 
types selection and conceptualization. In the conclusion of our consultations we decided to 
purchase new Arduino packages for partial realization of the goals of the project. Namely three 
groups of potentially interesting and attractive projects were identified: 1) Working with 
programmable devices - robots and drones available in the STEM laboratory; 2) Using the 
appropriate software packages to create small useful objects and print them with the existent 3D 
printer and 3) offer step by step small devices realization around the Arduino architecture and 
its standard tools development kits.  

In each of these three groups several projects were defined - answering to the needs of being 
attractive for high school students and offering a variety of experiences in a STEM laboratory. For 
example, from the first group the projects included visualization of the environment and 
identification of particular objects as well as displaying the facility of fire detection and similar. 
In the second group of projects we proposed software tools and applications for easy creation of 
various accessories - in this case - suitable for female students - like rings, earrings, collars and 
similar. The process of realization from idea to object design and 3D printing as described in 
correspondent documentation and handbooks. For the Arduino packages we have introduced 
the already prepared Arduino Student Kit and presented the possibility of selection of most 
attractive projects.  

At the end of this phase the students were invited for a presentation at the STEM Laboratory 
where they followed a presentation of the possibilities of each of the proposed projects, were 
organized in groups and assigned specific projects. 

This phase ended by delivering the documentation to the students, preparation directions and a 
hands-on experience workshop was planned in a three weeks’ time at the STEM laboratory. As 
other outcomes of this phase 1) One getting-to-know meeting was realized with the mentees as 
additional motivational support for the forthcoming activities, 2) Secondary school teachers as 
coordinators were informed about the planned projects and 3) On behalf of STEM laboratory it 
was decided to assure physical assistance of CST staff and students to the hands-on experience 
workshop in the STEM lab - since the mentees were present only online.  
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Hands-on experience realization in STEM laboratory 

This was the central activity for the project gathering the high school students, the mentees 
(online) and the local STEM Laboratory support staff - academic and technical. The workshop 
took place on 1st and 2nd July 2023.   

The two-day workshop session was organized in the following way: Day one - Opening meeting 
and overview of the projects, the documentation (that was delivered three weeks ago) and the 
step by step procedures for project realization. Each group was assisted by the local STEM 
Laboratory staff. The mentees gave short point of view speeches on the important elements of 
each project. After a short break, the workshop continued with the realization of the projects. 
STEM Laboratory installed in two large classrooms was organized with group working spaces for 
each project and the projects from the same type were organized in proximity to each other. The 
students were working on the realization of the projects and were in turn supported by the STEM 
laboratory staff. In the afternoon each project concluded with the activities for the first day. Day 
two - project realization continued with the same organizational setting.  

Students from the group of projects related to 3D printing left with the created accessories for 
themselves and for their colleagues. This had a major positive impact - motivational, self-
confidence building and visible attraction to the areas of STEM covered by this exercise. Students 
from the other two groups (programmable devices: drones and robots) and Arduino student 
packages were offered free STEM Laboratory hours during the summer period to try other 
projects if interested.  

STEM Cafe stories - Women in IT panel event  

Approximately two months after the last Workshop of project realization in the STEM Laboratory 
the project final event for the high school students, their mentees and CST and STEM Laboratory 
support staff was organized in the premises of the STEM Laboratory.  

Since in the meanwhile the Summer holidays were behind, and the university enrollment process 
was completed the majority of the students participating in the project were already enrolled as 
full-time students on Computer Science and Engineering undergraduate programs of the 
University.  

The event was opened by short concluding remarks by the mentees, followed by questions and 
comments sessions with participation of all former high school students.  

The participating academic and technical staff overviewed the past phases of the project, 
emphasized the level of challenge in each group of projects and gave a short personal overview 
of how this activity relates with what was expected of the students in their studies in IT.  
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On behalf of high school teachers, the activities of the project were evaluated as very positive 
since it was the first time when their students in high school have the opportunity to have hands-
on experience in a well-equipped and supported setting.  

Conclusions  

Taking into consideration the underequipped secondary schools in the region where SEE 
University is located, the whole project succeeded in significantly raising the awareness and the 
interest for STEM education among the secondary school population. The topic of STEM 
education promotion was very well accepted, the interest on behalf of secondary schools’ female 
students was higher than expected and the whole set of activities added additional value to the 
efforts of high school teachers of IT related courses as well as on academic and administrative 
staff of SEE University involved in the project.  

Although there is no record of great disparity of interested candidates in STEM studies among 
male and female population, a significant low level of information available to high school 
students on the nature of STEM studies was identified and tackled by the activities of the project. 
In addition, this lack of information has a significant negative influence on the decision of female 
students to enroll in STEM related studies - so the targeted population responded very positively 
to the project. Overall, we made the following conclusions as an outcome of the main activities 
of the project including work with high school female students.  

- The fact that the planned activities were based on available specialized STEM laboratory 
at the SEE University contributed greatly to the quality of the action as a whole.  

- The promotion materials quality contributed greatly to the overall success of the project. 
- The type of the proposed project was carefully planned to respond to the secondary 

school students and to produce outcomes attractive to the female population (fashion 
accessories in on group of projects). 

- The majority of the involved academic and administrative staff from SEE University were 
females - a fact that facilitated smooth interaction between the guest students and the 
staff. 

- Involvement of academic staff holding a variety of higher-level administrative positions 
contributed to the role model presentations in front of the guest students. 

- The mentees were chosen among SEE University Alumni organization, and thus knowing 
very well the local staff, premises and the program of activities. 

- The career paths of the chosen mentees were among the most significant in several 
promotions which greatly added to the value of the contact and interactions with the 
students. 
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Girls Go STEM project at University of Zagreb – Zagreb, Croatia 

The University of Zagreb collects and processes statistical data related to gender, workplace, 
profession and student status. According to the annual report of the University of Zagreb, the 
presentation of statistical data by gender for ac. year 2021/2022, at the University of Zagreb, 
including all components, the general structure of employees shows a greater representation of 
women (56% women, 44% men). The representation of women in the category of non-teaching 
staff, officials and employees exceeds the university average, while men are overrepresented in 
the category of scientific-teaching, artistic-teaching and scientific professions, constituting 55%) 

When it comes to the structure of the academic staff on the components, depending on the 
faculty academy or field, there is mostly a balance (49% women, 51% men), with the exception 
of the technical field, where men are still predominantly represented. Generally, there is a 
tendency for the representation of women to decrease as academic degree/status increases: for 
example, in the title of assistant, the share of women decreases to 46%, and exceptionally, it 
increases to 52% in the title of assistant professor, while again in the title of full professor, it is 
reduced to 38%. 

In academic year 2023/2024 the Senate has a total of 74 members, of which female members of 
represent 20.5%. In 2023, the Rector's College has 17 members, of which two female members 
represent 11.8%. 

In terms of the structure of management/leadership positions at the University and the structure 
of university bodies and committees, there is a greater difference and the dominant 
representation in favor of the male gender is highlighted. 

The highest management position of the rector of the University of Zagreb, since the 
establishment of the institution, belonged to the male rectors, and only to one female rector, 
which points to the existence of the so-called phenomenon, “glass ceiling” within the institution. 

The University of Zagreb and its components offer comprehensive higher education and the 
acquisition of academic degrees, from bachelor's, master's and doctorate degrees in biomedical, 
biotechnical, social-humanistic, natural, technical science and artistic fields. 

In order to support students, the Office for Students operates at the university's central level, 
which, among other things, conducts the Scholarship Award Competition, which financially 
supports excellent students and students studying teacher studies in the STEM field. 
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Regarding the enrollment structure by study programs, in the academic year 2020/2021, the 
Faculty of Food Technology and Biotechnology had a total of 1115 students, with 970 being 
female (87%) and 145 being male (13%). 

In the employment procedures at the Faculty of Food technology and Biotechnology, the rules 
based on the competencies required for the positions are officially valid and independent of sex 
and gender. According to the data for the academic year 2021/2022, the distribution of 
employees by title and gender is as follows: 

 

Working place In total  F M 

full professor 30 25 5 

full professor in a permanent position 23 17 6 

associate professor 28 17 11 

assistant professor 33 23 10 

senior assistant 7 4 3 

assistant 20 14 6 

senior lecturer 5 3 2 

employees on the project 42 37 5 

non-teaching staff 80 62 18 

employees of the Food Control Center 22 18 4 

TOTAL 290 220 70 

Now, we present the outcomes of the practical implementation of the Girls Go STEM project at 
the Faculty of Food Technology and Biotechnology.  

The Faculty of Food technology and Biotechnology is offering its students the choice of three 
undergraduate study programmes with a duration of three years: Food Technology, 
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Biotechnology and Nutrition. After completing the undergraduate study programme students 
have choice to continue their studies for two more years at the graduate level, with a choice of 
five study programmes with a duration of two years: Food Engineering, Food Safety 
Management, Bioprocess Engineering, Molecular Biotechnology and Nutrition. 

As a part of activity STEM Café Stories hands-on experience, the Faculty of Food Technology and 
Biotechnology has been visited by students from Bjelovar High School on Friday, May 5, 2023.  

This is the list of workshops: 

- What kind of witchcraft is this?! (Laboratory for Physical Chemistry and Corrosion) 
- In the company of microbes (Laboratory for Antibiotic, Enzyme, Probiotic and Starter 

Cultures Technology) 
- A safe living and working environment in the chemical world (Laboratory for Biology 

and Microbial Genetics) 
- 3D printing of food 

STEM Café Stories event was held at the University of Zagreb, Faculty of Food Technology and 
Biotechnology on October 17, 2023, and it was an informal talk in which are presented STEAM-
related topics were presented. In a relaxed atmosphere over a drink (coffee, refreshments, 
chocolate) an informal discussion with the girls present was also held. 

An interactive lecture entitled GMO - questions and answers was held. Students actively 
participated in the presentation and asked for answers to questions such as: What is GMO? What 
is natural food? What is the difference between GMO and natural food? Do we eat GMO and 
GM-food? Is GM food dangerous to health? Would you eat GM food? Are there GM animals for 
human consumption? What do we know about GMOs? What kind of information do we get from 
the media? It is concluded that genetic engineering is a sophisticated technology that is 
improving day by day, and it already serves the benefit of humanity and will certainly continue 
to do so in the future. Also, all the serious problems that humanity is facing or will face with, such 
as global warming, environmental pollution, food and energy needs, health challenges (e.g. the 
need for antibiotics and vaccines) can only be solved by the development of science and new 
sophisticated technologies.  
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Amalie Emmy Noether (23 March 1882 – 14 April 1935) was a German mathematician who made 
many important contributions to abstract algebra. She discovered Noether's First and Second 
Theorems, which are fundamental in mathematical physics.  

She was described by Pavel Alexandrov, Albert Einstein, Jean Dieudonné, 
Hermann Weyl and Norbert Wiener as the most important woman in the 
history of mathematics. 

Her work on differential invariants in the calculus of variations, Noether's 
theorem, has been called "one of the most important mathematical 
theorems ever proved in guiding the development of modern physics". 

Motivated by the work of Emmy Noether, we presented some invariants that can be 
geometrically interpreted. Some will immediately recognize that the technique of presenting 
these results is, in fact, proof without words.  

The presentation covered, among other things, invariant surfaces of a crescent moon and a 
rectangular triangle, the sum of consecutive odd numbers forms a perfect square, Dandelin 
spheres, ect. 

 

 

 

 

 

On October 18, 2023, mentors introduced the Laboratory for Biology and Microbial Genetics to 
first-year undergraduate girl students and helped them gain first-hand experience with a certain 
technology, tool or system. 

The aim of the workshop was to engage the participants in the laboratory work, thus steering 
their interests toward STEM. During the workshop, we briefly discussed and presented PCR, a 
method which became known to the broader public during the covid pandemic, and then the 
participants performed agarose gel electrophoresis. They learned how to work with automatic 
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pipettes, loaded samples on gel, and finally observed DNA bands on ethidium bromide stained 
gel. 

Students and mentors discussed trends in toxicology, concerns about chronic exposure to low 
doses of contaminants in every day’s life, methods to prevent exposure to toxic compounds, and 
how to detect the side effects of different chemicals that are present in food, water, and air.  

Also, students were guided through the laboratories, and they got information about equipment 
needed for toxicology testing. 

As a part of activity STEM Café stories promotion were created a set of promotion materials for 
STEM based study programs on Faculty of Food Technology and Biotechnology were created and 
they were presented in the several high schools (see pictures below). 
 

Girls Go STEM project at University of Rijeka – Rijeka, Croatia 

In this chapter, we present the outcomes of the practical implementation of the Girls Go STEM 
project at the Faculty of Engineering, University of Rijeka, Croatia. As a partner institution in the 
Erasmus+ project, the majority of the activities were carried out at the Faculty of Engineering, 
one of the leading STEM teaching and research institutions within the university. The Faculty 
offers a comprehensive range of Bachelor's, Master's and postgraduate programmes in the fields 
of mechanical engineering, electrical engineering, computer science and naval architecture and 
has thus established itself as a popular destination for STEM studies in the region. 

Project activities at the University of Rijeka 

Within the framework of the Girls Go STEM project, a series of actions were made at the 
University of Rijeka, falling into these main categories: 

- Video and written promotional materials  
- Events for students: 

o Laboratory Visits: students get hands-on experience, 
o STEM Café stories: Facilitating meetings between female students and mentors. 

Promotional materials 

Promotional materials were created to promote the STEM field, highlighting the participation 
and contribution of successful women in the STEM field. 

- The promotional videos were created in the form of short interviews with successful 
women in the STEM field, some scientists employed at the University of Rijeka and some 
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alumni of the university who have had successful careers in the STEM industry. In the 
interviews, the interviewees answer several questions about their career path and their 
role as women in STEM. These simple but highly impactful questions allowed interviewees 
to show their affiliation and contribution to the STEM field in an accessible and easy-to-
understand way.  

- The promotional flyers are intended to promote STEM in general, as a very fruitful and 
important area of science and industry. In addition, these brochures highlight the 
contributions of some of the most successful women in the history of STEM to dispel the 
preconception that it is a field in which women have not had much influence on its 
creation and development. 

Events for students 

These events were hosted at the Faculty of Engineering and were attended by students, as well 
as faculty members and researchers from the university. 

Laboratory visits 

The laboratory visits are tailored to students who have some level of interest in STEM fields. In 
the form of structured sessions, groups of female students accompanied by their professors visit 
the Faculty of Engineering at the University of Rijeka to explore various laboratories under the 
supervision of faculty members. Most of these faculty guides are female heads or members of 
the respective laboratories being visited. 

During these visits, the laboratory heads introduce their facilities and their role in it. They then 
present the daily activities in the lab by conducting hands-on experiments. Where possible, and 
taking into account safety protocols and equipment, students are encouraged to participate in 
carrying out parts of these experiments. The sessions end with an interactive Q&A session where 
students have the opportunity to inquire about the operation of the laboratory or careers in 
science and laboratory technology in general. 

Two such events were held during the implementation of the project. 

Visit to the Physics Laboratory 

Preparations for the standardized final exam in mathematics for secondary school students are 
carried out at the Faculty of Engineering. These preparations are aimed at students who are 
interested in the STEM field and thus represent one of the most important target groups for this 
project. To get them interested in STEM studies, a dedicated visit to The Physics Laboratory of 
the Faculty of Engineering at the University of Rijeka was organized for these students. 
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During this visit, the students had the opportunity to explore the state-of-the-art laboratory 
facilities and experience various experiments first-hand, guided by the faculty staff. In addition, 
the laboratory has a 3D printer that allows students to observe the modeling and printing process 
of 3D models. 

Visit to the Laboratory for Fluid and Hydraulic Mechanics, the Laboratory for Machine Dynamics and the 
Laboratory for Modeling Structures from Advanced Materials 

The second laboratory visit for students in the penultimate and final grades of secondary school 
included visits to three different laboratories at the Faculty of Engineering at the University of 
Rijeka: 

- Laboratory for Fluid Mechanics and Hydraulics: Presented by Dr. Ivana Lučin, this 
laboratory features various measuring instruments, including devices for analyzing losses 
in hydraulic systems and a wind tunnel equipped with sensors to assess aerodynamic 
properties, e.g. of aircraft wings. 

- Laboratory for Machine Dynamics: Headed by Dr. Goranka Štimac-Rončević, this 
laboratory is equipped with, among other things, industrial computers, signal 
conditioning devices, portable battery-powered dual-channel measuring instruments for 
machine diagnostics, a signal generator with a power amplifier for electrodynamic 
excitation and a rotor dynamic test rig with active magnetic bearings and a corresponding 
control unit. 

- Laboratory for Modeling Constructions from Advanced Materials: Under the direction of 
Dr Kristina Marković and with the cooperation of assistant Maja Dundović, this laboratory 
focuses on 3D modeling, scanning, printing and the production of standardized test 
specimens and samples. The laboratory also features educational robots, the 3D 
EXPERIENCE platform, educational robots such as Dobot and Poppy and the mobile robot 
Dumbo, which makes it visually appealing and well suited for such educational events. 

The visit was attended by students from Andrija Mohorovičić High School in Rijeka, accompanied 
by their mathematics teacher. During the visit, the students had the opportunity to observe the 
operations of these various STEM laboratories first-hand and gain insights into the work in the 
individual subject areas. 

STEM Café stories 

An all-day event was organized at the Faculty of Engineering, University of Rijeka, to introduce 
high school students to STEM professionals. In a relaxed atmosphere with refreshments, 
accomplished women from the STEM sector held stimulating and informal discussions and told 
the prospective students about their professional careers and current research. 
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The event was attended by female STEM professionals and educators from the University of 
Rijeka, particularly from the Faculty of Engineering, the Faculty of Medicine and the Faculty of 
Teacher Education. As mentors in this project, they were tasked with inspiring students who are 
considering or continuing their STEM education. They provided insights into their own career 
journeys in STEM and offered support in overcoming academic and professional challenges. The 
relaxed atmosphere encouraged the mentors to speak openly about their personal experiences, 
allowing students to ask questions and voice concerns about pursuing STEM studies or careers 
without hesitation. 

To encourage informal dialogue and break down communication barriers, the mentors 
participated in an introductory game. They completed given sentences with short statements 
about themselves and their careers. Examples of these sentences were: 

- Not only am I a STEM professional, but also... 
- My favorite subject in school was... 
- The most challenging university course was... 
- I have always aspired to be... 
- As an educator, I believe that I... 
- Students describe me as... 
- My hobbies include... 
- In the future, I hope to... 
- My greatest professional accomplishment to date is... 
- If I could choose my university again, I would... 
- One piece of advice I would give my 18-year-old self would be... 
- I struggle with..., but I excel at... 
- My biggest female role model is... 
- A stereotype I have encountered in my profession is... 
- The most rewarding aspect of my job is... 

Following this 'icebreaker' activity, students discussed in smaller groups with selected mentors. 
This allowed them to ask questions and seek advice tailored to their interests and aspirations. 

Impressions of the participants after the event 

The feedback from the participants of all the events was extremely positive, which was confirmed 
by the informal qualitative analysis after the event. Some of the main conclusions from the 
analysis are listed below. 

- Results of qualitative analysis with mentors: 
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o The mentors were satisfied with the response of the students and the 
demonstrable interest in the presented contents. 

o The relaxed atmosphere facilitated communication and encouraged female 
mentors to talk openly about their experience of education and work in the 
STEM field. 

o They expressed their satisfaction with the opportunity to share their 
experiences with the future generation of successful women in STEM. 

o They expressed their interest in future and continuous participation in similar 
events, the purpose of which is to promote STEM, especially among women. 

o They also mentioned that starting the conversation with a sentence 
continuation game helped them to reconsider their attitudes, remember their 
experiences and reflect on the impact of choosing a career in STEM on their 
lives. In this way, they themselves could review some facts about careers and 
education in STEM that they had not thought about before. 

- Results of qualitative analysis with female students: 
o The students were satisfied with what they had the opportunity to see and 

hear, and they were particularly pleased with the hands-on approach to the 
experiments in the laboratories. 

o They liked the relaxed atmosphere of the conversation with the mentors, 
where they could ask the questions they wanted without fear. 

o They expressed their admiration for the successful careers of female mentors. 
o The accessibility of faculty employees made the idea of studying at a STEM 

study more attractive to them and supported their interest in studying at a 
STEM study and pursuing a career in STEM. 

o They also pointed out that by participating in the events, their prejudices that 
there are currently few successful women in the STEM field in their 
environment were disproved. 

Case study for the purposes of creating guidelines and overview of the organizers 

The organizers of the described events and collaborators from the University of Rijeka have 
participated in the Girls Go STEM project in several ways, as organizers and/or mentors at all 
events. Compiling an overview of the events that took place allowed for a deeper reflection on 
the impact that these events had on the participants, both the mentors and the students. 
Conducting a qualitative analysis confirmed that the organization of such events does indeed 
have an impact on changing the perception of women in the STEM sector. 
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It turned out that the informal nature of socializing greatly facilitated communication between 
female mentors and students, which in a standard academic setting is usually very formal and 
does not allow for a direct and honest vertical exchange of thoughts and experiences. Events like 
these allow female students to receive first-hand information about careers in STEM, rather than 
the unverified information they might receive in a peer-to-peer information exchange, which is 
usually based on rumors and societal biases about women in STEM. 

The students' direct exposure to STEM lab work also helped to break down the barriers of 
unfamiliarity and inaccessibility of such a career choice, which exist especially among female 
students who may not have any other source of information about what a career in STEM looks 
like (e.g., female students whose parents are not even connected to a career in STEM in any way). 

This experience of the organizers confirms that organizing such events is extremely positive for 
the popularization of STEM among girls and necessary to break down barriers and prejudices. It 
shows that it is really necessary to organize such popularization events in order to dispel 
unfounded information that prevents a significant number of female students from pursuing 
STEM education and careers. 

Girls Go STEM project at Hacettepe University – Ankara, Turkey 

Case Study 1: The future of Girls: Opportunities in STEM and breaking gender stereotypes 
Selma Özçağ, Hacer İlhan, Berke Kaleboğaz, Emin Özçağ, Hacettepe University, Turkey 

In a one-day event called "Girls in STEM," we invited school girls aged 14-17, along with their 
female STEM teachers and mentors from the STEM areas. We also invited female professors from 
various STEM fields who would guide us. Our goal is to introduce girls who are on the verge of 
making career decisions to STEM fields and STEM professions. We wanted to accomplish this by 
introducing them to female university professors in the same field, with the intention of changing 
any gender biases they might have in their career choices.  

Our one-day stem event consists of two parts. The first is to visit the fruit fly laboratory in the 
biology department with the students. Of course, the question of why fruit flies laboratory was 
one of the questions we were expecting from the girls. They visited this laboratory with the help 
of a female assistant who is continuing her doctoral studies in this field and learned that fruit flies 
are one of the species most commonly used to model some human diseases. 

Over the lunch break, we visited the motion capture laboratory with a female professor from the 
mathematics department who specializes in programming, along with three mentors. Our female 
students participated in a hands-on experience, wearing sensor-equipped clothing and observing 
their movements displayed on a computer screen. Through this, they gained insights into 
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computer graphics and game technologies. Meanwhile, our mentors held informational sessions 
about the diversity of careers in STEM fields and opportunities for high-paying jobs after 
graduating from these fields. 

Why 
The event featured engaging sessions and discussions aimed at addressing the question, "Why 
are there few women in STEM areas or in the tech industry?" The responses from students during 
these meetings and discussion sections actually reflect the perspective of female students 
towards fields and industries traditionally considered male-dominated. In other words, certain 
professions, whether influenced by family traditions or societal perceptions, are often viewed as 
"male professions." 

Conclusion 
This event could be highly effective in capturing the attention of female students who are in the 
process of making career choices by showcasing female university professors working in STEM 
fields as role models. By featuring female university professors actively engaged in STEM fields 
as role models, it aims to inspire these students and showcase diverse career possibilities within 
STEM disciplines. This exposure to accomplished women in academia can serve as a powerful 
motivator, encouraging young girls to pursue their interests in STEM and envision themselves 
succeeding in these fields. 

Upon evaluating the survey conducted among students at the end of the one-day event, it was 
evident that the activity was highly fruitful. Many students responded positively to the question, 
"Would you consider choosing a university and department in STEM fields?" Additionally, it was 
observed that students were highly satisfied with university life, campus experiences, and the 
approachability of university professors. In conclusion, this event had remarkably positive effects, 
indicating its effectiveness in fostering interest and enthusiasm among students for pursuing 
higher education and careers in STEM fields. 

Although the specific situations and university preferences of the students cannot be clearly 
monitored, personal discussions with the school principal revealed that this event had a 
significantly positive impact on the female students. It was reported that the majority of the 
female students who participated in the event expressed a preference for STEM departments. 
Additionally, the overwhelming demand from the girls for the event to be held annually confirms 
its success. This has strengthened our belief that female students can make their career choices 
independent of gender biases.  

Case Study 2: A Close Look at the effect of a female professor in Programming Course 
Selma Özçağ, Hacer İlhan, Berke Kaleboğaz, Emin Özçağ, Hacettepe University, Turkey 
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The motivation of this study lies in examining the potential influence of the professor gender of 
the programming course in the mathematics department on the attitudes of female students 
towards the class, their engagement in classroom activities, and their interactions with their 
teachers.  

Actually, the interesting point is whether the gender of the professor, particularly in classes 
traditionally characterized as male-dominated, such as introduction to programming, still holds 
significance for female university students who have already chosen STEM fields for their careers. 
Indeed, our hypothesis strongly suggests that the presence of a female instructor serves as a 
powerful role model for female students, undoubtedly exerting a positive influence. We 
anticipate that this influence extends beyond mere classroom dynamics, potentially bolstering 
students' self-assurance in their ability to excel in STEM fields. 

The methodology employed in this research entails the use of online questionnaire. However, 
our questionnaire consists primarily of open-ended questions soliciting qualitative responses 
rather than quantitative test items. As a result, the analysis of questionnaire outcomes will 
involve qualitative assessment of students' responses to questions, supplemented by 
observations of the professor's teaching practices.  

In the classroom, there are a total of 40 students, with 15 of them being female. This course is 
for the second-year students in the mathematics department at a university in Turkey. The course 
is titled "Introduction to Programming," where students learn and practice programming with 
Python. Classes take place in a computer laboratory, allowing students to actively engage in 
hands-on programming activities at their computers. We specifically request that only female 
students respond to the survey. 

There are 4 questions in the questionnaire. The following questions asked to female students in 
the class.  

1. How does the male-dominated nature of your field affect your participation and visibility 
in classes as a female student?  Please explain briefly. 

2. Do you believe that the presence of female course lecturer in male-dominated fields 
serves as a source of inspiration or mentorship for female students and influences their 
future career aspirations? Please provide a brief explanation. 

3. What are your suggestions and expectations for increasing the visibility and 
representation of female students in male-dominated fields, and for fostering greater 
interaction in the classroom? 

4. Is there anything else you would like to share about your experiences in the classroom as 
a female student or your interactions with female faculty members? 
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The findings of the study can be summarized for each question as follows. 

1. While half of the students participating in the survey assert that gender is not significant 
regarding participation and visibility in classes, some responses indicate that it leads to 
more reserved behavior, with a preference for being less visible. 

2. Almost all students share the view that being taught this course by a female faculty 
member serves as a profound source of inspiration and a compelling role model for 
female students. This sentiment contributes to a sense of empowerment and confidence 
in their academic and career pursuits. 

3. The students' responses predominantly highlight the heightened self-awareness and 
confidence of female students. 

4. The female professor's approach and sincerity in the classroom were noted by female 
students to enhance their self-confidence, enabling them to navigate classes more 
comfortably, ask questions without hesitation, and feel more capable, as well as offering 
assistance in career planning. 

Conclusion 
The aim or motivation of this study is to investigate the experiences and effects of female 
students taking courses, such as programming, from a female instructor in a field traditionally 
dominated by men. This research focuses on understanding the attitudes, confidence, 
participation, and career aspirations of female students, as well as determining the impact of 
female instructors as role models. 

Our methodology in this study involved investigating these effects through survey questions. 
Upon analyzing the responses to the survey questions and evaluating the observations of the 
instructor both inside and outside the classroom, we observed that being taught by a female 
instructor or the presence of female faculty members in mathematics serves as a very positive 
and effective role model for female students. We also see that female students are particularly 
influenced by their peers in reaching their career goals. 

Indeed, the most significant outcome gleaned from this survey is that despite our consistent 
emphasis on mathematics being a male-dominated field in each question, female students do 
not perceive or feel mathematics as a male-dominated domain. The primary reason for this is the 
fact that half of the faculty members in the mathematics department are women. Therefore, we 
believe that the students' perception may have been altered. Of course, we conducted the survey 
only for students, especially those taking programming courses, so we evaluated the responses 
of a very small sample group. However, if we had administered the survey to all female students 
in the department, we believe we would obtain similar results. 
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The presence of female faculty members serves as a highly influential and realistic role model for 
female students, and we observe that students are positively influenced by female faculty 
members in reaching their own career goals. 

Role models play a crucial role in fostering a gender-sensitive approach to teaching by providing 
students with tangible examples of diversity and inclusion in various fields. When female 
students encounter successful examples of their own gender in male-dominated fields like STEM 
within classroom settings, it serves as a tangible representation challenging their existing 
stereotypes and biases. 

Based on the female role models they see or hear in various news sources, having a female 
professor in the classroom can make them more accessible and tangible examples for female 
students, inspiring them to reach their goals and aspirations regardless of societal expectations 
or norms. 

These role models contribute to the development of a gender-sensitive approach within the 
classroom. Ultimately, they foster an environment where all students feel valued and 
empowered to achieve success, irrespective of gender. 
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4. CREATING AN INCLUSIVE AND SUPPORTIVE 
LEARNING ENVIRONMENT 
4.1. Strategies for creating a gender-inclusive STEM classroom 

South East European University 

After completion of the main activities of the project we are delivering our experiences regarding 
the strategies for creating gender - inclusive STEM classroom and university level.  

Our main activities were addressing secondary school female students with the aim of promoting 
and making accessible the university level STEM related programs. The undergraduate programs 
that we were willing to promote are Computer Science and Computer Engineering. Participants 
included mainly female academic and administrative staff holding high positions at university 
administration as well as selected female alumni members with international career paths at 
attractive positions in the IT Industry. Out of our experience we can formulate the following 
strategies:  

1. The project activities should be as much as possible related to core STEM type of 
experiences (in our case STEM laboratory tools as programmable devices, 3D printing and 
specialized Arduino student experiments kits);  

2. The main activities should be organized at a specialized space in the University premises 
(our STEM laboratory was very well placed for this);  

3. It is very important to plan a real hands-on experience for every participant in the 
activities and a correspondent support for more experienced staff and students from the 
higher years;  

4. We have experienced a great success from the fact that some of the outcomes of the 
project were “wearable” or the students could take them with themselves after the 
project (printed fashion accessories); 

5. The support team should be composed of various profiles of mostly female members with 
respectful career paths and positions (SEE University academic staff including full 
professors, actual director of PhD school, Student advisor, Technical support, students 
engaged in the STEM laboratory, Secondary school teachers)  

6. Involvement of the distinguish members of the Alumni organization has very powerful 
influence on the guest students and contributed greatly to the overall quality of the 
project;  
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7. Planning proactive inclusion of the participants as allowing comments and discussion 
during project handbooks delivery and preparatory phase, during the hands-on 
experience and larger questions answers and discussion session at the final meeting.  

University of Zagreb 

The strategies for creating a gender-inclusive STEM classroom consist of suggestions how to 
consider gender when compiling teaching teams (Introducing gender in teaching teams) and how 
to integrate gender into content of teaching (Introducing gender content): 

- To design gender-sensitive course content we have to identity research problems in 
gender-sensitive way and formulate gender-sensitive research questions. We also need 
to know how to detect gender stereotypes, inequalities, and gender biases. 

- To apply a gender-sensitive theoretical/methodological structure we have to provide 
details of gender-sensitive methodology, important part of which is to disaggregate data 
by sex and gender, as well as to analyse data in gender-sensitive way. 

- We have to determine what could be gender-sensitive results of teaching and how to 
identify users. 

Measures and activities of the University of Zagreb to promote gender-aware policy and 
comprehensive integration of principles equality and inclusiveness in teaching and learning are: 

At the component level, collect gather data on educational materials, courses, modules that are 
performed at the University components and which include incorporate the gender dimension, 
equality or inclusiveness. Possibly include this area in existing intercultural workshops and 
lectures related to intercultural communication.  

At the central level, consolidate the data and, in cooperation with the constituents, create the 
same basic educational material for information and awareness, usable for all students of the 
University and give it to students as part of the initial information package upon enrollment. 
Create new material or adapt existing educational material - courses physically or remotely 
(online) and offer the same at all study levels: undergraduate, graduate and doctoral (work of 
components in cooperation with the Rectorate's central services). Members can upgrade and 
develop their specific educations. 

Education/teaching can be carried out only in some units that have the capacity for it or already 
carry out this type of education/teaching. However, it is essential to facilitate access to this type 
of education for students from all units through horizontal mobility. To effectively expand the 
scope of education, it is necessary to accredit one course that the constituents should introduce 
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as an optional subject at all levels of study or/and think about the introduction of a subject that 
would have the status of a university course. 

Teachers and education integrating the gender dimension and promoting inclusiveness in 
teaching: at the level of constituents, conduct education in order to raise awareness among 
teachers about the necessity of including this approach in teaching, as well as the need for 
education on the ways and possibilities of applying this approach. 

With the aim of a common approach, the university Committee for the Promotion of Equality 
(Gender) and Suppression of Discrimination in cooperation with the Office for Lifelong Education 
of Teachers and the relevant commissions of the components, can create a document of 
instructions/guidelines for an educational workshop for teachers for the integration of the 
gender dimension in learning and teaching, which would serve as a basis for further development 
at the level of individual components. 

At the central level, in collaboration with constituents, organize annual workshops to share good 
practice between faculties/academies to exchange views on developing and encouraging 
students to engage in work-based learning and active community participation, in order to 
develop a deeper understanding of the areas they study. 

Promote equality in the advancement of women to professorial and leading management 
positions. 

Encouraging equal enrollment of students of both sexes: cooperation with secondary schools and 
promotion of colleges on career days and similar events. 

Faculty of Food technology and Biotechnology conducts studies in the biotechnical field. Due to 
the content of the mentioned area, the integration of the gender dimension into the curriculum 
has to take place by encouraging participation in classes and additional activities of students of 
both sexes. Also, content related to gender equality issues has to be an integral part of the study 
programs and include the preparation of both sexes for active and equal participation in all areas 
of life. 

Study programs conducted at Faculty of Food technology and Biotechnology belong to the 
category of STEM fields, which are still subject to gender stereotypes in the public. It is necessary 
to continue to encourage female researchers to apply for projects and provide support, as well 
as publicly announce successes and awards. 

Development of a support system for pregnant students and mothers who continue their studies, 
along with providing information to female students about their rights during pregnancy. To the 
extent possible, make it easier for female students to return and continue their studies. 
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Diversity among members of staff sends positive signals to students. For instance, in male 
dominated disciplines, female researchers may act as role models for potential future female 
researchers and professionals. 

Also, we have to reflect on how many female/male academics we invite for a visiting lecture 
during our course. We have to consider inviting visiting lecturer renown for her/his gender-
sensitive approach. Such a person could bring a gender perspective to us which might lack in our 
course. We have to attract students of different genders to take our course and where possible, 
stimulate students to work in gender-mixed groups. 

Examples for successful implementation of gender-sensitive curriculum content: 

1. Course on nuclear physics includes biological effects of radiation, and nuclear medicine. 
Turning this course into a gender-sensitive one would subsume inclusion of sex 
differences into the course. What possible different effect could radiation have on women 
and men? 

2. A course Professional Preparation at a STEM institution prepares students for the 
transition from being a student to a physicist or astronomer on the job. It could benefit 
from raising awareness about gender stereotypes in recruitment and selection 
procedures for this kind of jobs. 

University of Rijeka 

Based on the experiences during the implementation of the Girls Go STEM project at the 
University of Rijeka, several important conclusions were reached about the creation of a gender-
inclusive environment at higher education institutions in the STEM field. 

Targeted promotion 

Targeted promotion of STEM refers to the holding of promotional events and campaigns that are 
intended for a specific target group, in this case girls who have a certain interest in studying and 
having a career in the STEM field. Namely, it is important to show young people that even those 
who may belong to a group that is not traditionally associated with the given area are desirable 
participants in STEM higher education, academia and industry. Often, certain groups of people 
are neglected in the mainstream view of a profession, so it is necessary to increase their 
representation in promotional materials, but also when choosing representatives of the 
profession in various public appearances such as interviews and various panels and round tables. 
In this way, in public space: 

- we break prejudices rooted in society, 
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- young people are taught that unfounded prejudices should not influence their choice of 
study and career, 

- we show that there are indeed successful women in the STEM field and that their gender 
did not limit their success. 

Modern means of public communication such as social networks should certainly be used for 
promotional purposes, but the importance and irreplaceability of face-to-face meetings must not 
be ignored. Therefore, a certain number of promotional events must be held as live events in 
person or at least via online video platforms in order to be accessible to a much larger audience. 

Mentoring 

Young people at the crossroads of life, such as choosing a course, need direct, honest and 
personal advice to overcome their doubts about choosing a particular field. Talking to people 
who have gone through the experience that young people are deciding on is the best source of 
such information that can equip them for what awaits them in the future, for all positive things, 
but also for potential problems they may encounter. Mentoring opens up the possibility of 
personal communication that can last beyond the scope of such projects and initiatives, to 
develop lifelong collegial and friendly relationships that will nurture mutual mentoring 
throughout the entire career. These kinds of acquaintances can encourage young people because 
they know they will have professional support on their career path. 

Education of teaching staff at universities 

Knowledge and experience gained during the implementation of a project such as Girls Go STEM 
should not remain reserved only for direct participants in the project, but its conclusions and 
good practices should be spread further. For this purpose, the creation of guidelines such as these 
enables positive examples to remain recorded, to inspire and give concrete advice to teachers 
and other participants in the higher education system, as well as industry, on how to achieve a 
gender-inclusive environment and eradicate prejudices still present in society. As much as 
professionalism and scientific excellence are an important aspect of work at higher education 
institutions, it is so necessary to have an inclusive approach in teaching since it shapes new 
generations of scientists and experts. For this reason, it is necessary to regularly invite and 
encourage teachers to participate in workshops on the topic of gender inclusion. Rather, a certain 
amount of education should be necessary for all teaching and non-teaching staff in order to make 
the higher education environment at STEM institutions as attractive and pleasant as possible for 
all participants. 
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Hacettepe University 

Creating inclusive learning environments 
Creating inclusive learning environments is essential to fostering a supportive and equitable 
educational experience where all students, regardless of gender, feel valued, respected, and 
empowered to succeed. Here are some key strategies for promoting inclusivity in educational 
settings: 

Support Diversity and Representation: Ensure that instructional materials, curriculum, and 
classroom resources reflect the diversity of students' backgrounds and experiences. Incorporate 
diverse perspectives, voices, and narratives into lessons and discussions to validate students' 
identities and promote cultural competency. 

Challenge Stereotypes and Prejudices: Address implicit biases and stereotypes that can impact 
teaching practices, interactions with students, and classroom dynamics. Provide opportunities 
for educators to examine their own biases, reflect on their teaching practices, and implement 
strategies to promote equity by challenging stereotypes. 

Encourage a Growth Mindset: Encourage a growth mindset approach to learning in which 
students are praised for effort, perseverance, and resilience rather than innate talents or abilities. 
Emphasize the importance of mistakes and setbacks as opportunities for growth and learning, 
not as indicators of failure. 

Promote Inclusive Language and Behavior: Use inclusive language and behavior that respects 
students' genders. Create a classroom culture that values diversity, empathy, and mutual respect. 
Offer support services, resources, and accommodations to meet the diverse needs of students, 
including those from underrepresented or marginalized groups. Provide access to tutoring, 
advising, mentoring and other support programs to ensure all students have the opportunity to 
grow academically and personally. 

Encourage Collaboration and Participation: Create a collaborative learning environment where 
students are encouraged to work together, share perspectives, and learn from each other's 
experiences. Provide opportunities for student-led discussions, group projects, and collaborative 
learning activities that encourage teamwork, communication, and critical thinking skills. 

Create Safe and Inclusive Spaces: Ensure classrooms and school environments are physically and 
emotionally safe spaces where all students feel welcome and included. Respond to bullying, 
harassment, and discrimination in a timely and effective manner and provide resources and 
support to students experiencing difficulties or distress. Promote empathy, understanding, and 
cultural competence among students and educators. Promote open dialogue, reflection, and self-
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awareness on issues of identity, privilege, and social justice, and provide opportunities for 
students to learn and appreciate different cultures, perspectives, and experiences. 

By implementing these strategies and fostering a culture of inclusion and belonging, educators 
can create learning environments where all students have the opportunity to thrive academically, 
socially, and emotionally, and where diversity is celebrated as a strength, not a barrier. 

Providing gender-neutral feedback and evaluation 
Providing gender-neutral feedback and assessment is essential to creating equitable learning 
environments where all students are evaluated based on their individual abilities, efforts, and 
achievements rather than gender or other identity factors. Here are some key strategies for 
providing gender-neutral feedback and evaluation: 

Focus on Performance and Criteria: When providing feedback on student work or assessments, 
focus on specific performance criteria, goals, and learning outcomes rather than using 
generalized statements about gender. Provide feedback that is constructive, specific, and tailored 
to each student's strengths and areas for improvement, regardless of their gender. 

Avoid Gendered Language: Use gender-neutral language when giving feedback and evaluations, 
avoiding terms or phrases that reinforce stereotypes or assumptions about gender roles and 
abilities. For example, instead of using descriptors such as "strong" or "assertive" for male 
students or "helpful" or "nurturing" for female students, focus on objective criteria that are 
relevant to the task at hand. 

Use Multiple Assessment Methods: Employ a variety of assessment methods and tools that 
allow for multiple ways of demonstrating knowledge, skills, and understanding. This can include 
performance-based assessments, projects, portfolios, presentations, and collaborative activities 
that accommodate diverse learning styles and preferences. 

Promote Self-Reflection and Goal Setting: Encourage students to engage in self-reflection and 
goal setting as part of the assessment process. Provide opportunities for students to assess their 
own progress, set goals for improvement, and identify strategies for achieving their academic 
objectives. Foster a growth mindset approach to learning that emphasizes effort, perseverance, 
and resilience. 

Monitor and Address Bias: Be vigilant about monitoring and addressing any biases that may 
influence feedback and assessment practices. Reflect on your own biases and assumptions, and 
consider how they may impact your evaluation of student work. Seek feedback from colleagues, 
students, and other stakeholders to ensure that assessment practices are fair, objective, and free 
from bias. 
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Provide Opportunities for Revision and Feedback: Offer opportunities for students to revise 
their work based on feedback and constructive criticism. Encourage a culture of continuous 
improvement where students are empowered to learn from mistakes, seek feedback, and make 
revisions to their work to demonstrate mastery of content and skills. 

By implementing these strategies, educators can promote gender-neutral feedback and 
assessment practices that foster a culture of equity, fairness, and inclusivity in educational 
settings. This not only benefits students by providing them with meaningful feedback and 
opportunities for growth but also contributes to creating a more just and equitable society. 

4.2. Tools for assessing the effectiveness of these 
methodologies 
South East European University 

The above defined strategies (in 4.1) can be evaluated through the following tools:  

- For the strategies 1.- 2. a wider team of staff with excellent knowledge and experience in 
the STEM lab should be consulted and an agreement should be reached among all 
members of the group. As a tool we recommend a written description of the space, the 
organization and the tools to be used verified by all participants. A question in the 
evaluation survey on the nature of the projects, working space and the equipment;  

- For strategy 3. - a detailed handbook for the experiments delivered in advance for 
successful preparation of each participant. Appropriate question in the survey on the 
quality of the handbooks and the directions for the project realization;  

- For strategy 4 - to offer a wider list of accessories that could be worked out during the 
project while assigning the projects and to allow the students to choose their own item. 
Tools for evaluation - satisfaction question in the survey at the end.  

- For strategy 5. - 6. - evaluating the roles of each participant in a form of voting question 
at the end of project;  

- Voting question in the questionnaire on the usefulness of each component of the project. 

University of Zagreb 

At the University, at the central level, within the quality management system, the University 
Committee for Quality Management operates, which, with the administrative support of the 
Office for Quality Management, among other duties, carries out the process of evaluating 
changes and additions to existing study programs and, based on this, makes proposals, analyzes 
the results of periodic of internal evaluation of study programs and submits reports, determines 
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the procedure, goals and purpose of the survey in cooperation with the commissions of the 
components and supervises the work of implementation. In accordance with the existing system, 
the integration of education on equality and inclusiveness into the study and teaching process, 
in terms of adaptation of existing or introduction of new courses, modules and education of 
students and teachers, should be included in the work of this Committee and the relevant 
committees for study programs on the components. 

Indicators for monitoring proposed measures and activities can be: collected statistical data, 
created questionnaires and analysis results, number of educations in the field of equality for 
students and teachers, number of courses and availability of courses (horizontal mobility, online 
availability), number of participants, created documents with instructions /guidelines, created 
educational material, monitoring based on annual reports.  

Also, systematic monitoring of both work and ratio data collection women and men in 
committees, commissions and other working bodies of the faculty and regular monitoring of 
students' satisfaction with gender equality in class. 

Checklist for applying gender-sensitive approach: 

- Do you attract students of both genders to take your course? 
- Are you stimulating students to work in gender-mixed groups? 
- Do you prepare your students to be gender-sensitive professionals one day? 
- Have you devoted at least one class to gender dimension of the course topic? 
- Do you make your students more aware about gender stereotypes connected to the field 

you teach? 
- Do you make your students aware about gender inequalities they will face one day as 

professionals? 
- Does your Handbook contain gender dimension of the course topic? 

Literature 
 [1] https://www.unizg.hr/fileadmin/rektorat/O_Sveucilistu/Dokumenti_javnost/Propisi/Pra

vilnici/Ravnopravnost_2022_AZUR_052023_SKRACENO_V1_UPDATE_statist_20102023
hh.pdf  

 [2] http://www.pbf.unizg.hr/plan_ravnopravnost_spolova_2022_2026_pbf  
 [3] Jovana Mihajlović Trbovc and Ana Hofman, Toolkit for Integrating GenderSensitive 

Approach into Research and Teaching, GARCIA project supported by the European Union 
7th Framework Programme SiS.2013.2.1.1-1 – Grant agreement n° 611737 
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University of Rijeka 

The implementation of these guidelines should be evaluated to see how much impact it had in 
the real world setting. 

Evaluating the effectiveness of targeted promotion 

The success of this method can be evaluated using various metrics available in digital media and 
communication methods. For example, the number of likes on posts on social networks and the 
number of comments. It is important to note that in the case of comments, it is not their number 
but their content and quality that can be a better indicator. An important indicator is also the 
number of participants in live events who attend the event precisely because of the targeted 
promotion. To find out how the promotion has affected the students, questionnaires can be 
conducted on social networks, at live events or directly in the classrooms of the target schools 
and universities. 

Evaluating the effectiveness of mentoring 

Anonymous surveys can be conducted with female students who have participated in the 
mentoring program to find out how the mentoring has impacted them and if it has changed their 
perceptions about the STEM field that they had prior to participating in the mentoring program. 
The survey can also be conducted with the same female students after they have enrolled in their 
desired study programes, and gather their impressions and reasoning, regardless of whether or 
not they ultimately enrolled in a STEM field. 

Mentors can also make an important contribution to how they perceive the mentoring process 
and how it can possibly be improved. 

Evaluating the effectiveness of teacher education 

The success of training teachers and other STEM education personnel can be evaluated by 
surveying them before they participate in the training and then comparing their attitudes and 
knowledge about the issue of gender inclusion in STEM teaching, administration, and all other 
aspects higher STEM education. 

In addition, a survey of students can be conducted before implementing gender perspectives in 
the study program and afterward to learn the impressions, especially of female students, about 
how much the changes have affected their perceptions of STEM as well as their perceptions of 
their position in the field. 
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Conclusion 

All in all, various classical quantitative analyzes can be used to evaluate the effectiveness of the 
methods from these guidelines, but we believe that better indicators of the actual impact of the 
implementation of the guidelines would be the results of a qualitative analysis, which can provide 
important feedback on possible ways to improve the guidelines and methods of their 
implementation. 

Hacettepe University 

A variety of methods and their combinations can be used to assess the effectiveness of strategies 
for creating gender inclusive learning environments. Classroom observations and surveys can 
systematically evaluate whether the language and behavior used by educators are inclusive 
beside to assess teacher-student interactions and instructional practices. Regularly tracking 
students' academic performance and analyzing the results by gender over time can help to 
evaluate the impact of inclusivity strategies. Monitoring student participation in classroom 
activities and projects, as well as observing changes in their behavior, can serve as indicators of 
a supportive, inclusive classroom environment. Additionally, incorporating open-ended 
questions in surveys allows for qualitative measurements alongside quantitative data, providing 
detailed feedback and suggestions. 

By utilizing these tools, educators can collect detailed data to assess the effectiveness of 
strategies for promoting gender equality and creating inclusive learning and educational 
environments. This approach allows for refinement of methods and strategies, enabling 
continuous improvement and providing all students with the opportunity to succeed. 

4.3. Importance of mentorship and role models 
The integration of mentorship and role models into gender-sensitive teaching methodologies 
enhances educational outcomes for all students and plays a vital role in transforming the 
institutional culture to be more equitable. Through these relationships, students gain confidence, 
resilience, and access to opportunities that are essential for thriving in STEM careers, thereby 
helping to close the gender gap in these fields. 

Mentorship and the presence of diverse role models are crucial elements in gender-sensitive 
teaching, especially within the context of STEM education. These components play a significant 
role in shaping the educational experience and future career paths of students, particularly those 
from underrepresented gender groups. 

1. Enhancing Visibility and Aspiration. Role models who share similar gender identities as 
their mentees provide visible evidence that success is attainable in their respective fields. 
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This visibility is particularly impactful in STEM, where women and non-binary individuals 
often see fewer examples of leaders who look like them. Role models help to break down 
stereotypes about who can succeed in these fields, thereby expanding students' 
perceptions of their potential career paths. 

2. Providing Guidance and Support. Mentors act as guides through the academic and 
professional landscapes, offering advice drawn from their own experiences. This guidance 
can be crucial in helping students navigate challenges and make decisions about 
coursework, research opportunities, internships, and even job applications. Mentors also 
provide emotional support, which is essential for students facing systemic barriers or 
personal challenges related to their gender identity. 

3. Encouraging Persistence. STEM fields can be particularly challenging due to their rigorous 
academic demands and sometimes unwelcoming environments for underrepresented 
genders. Mentors and role models play a key role in encouraging persistence by sharing 
their own experiences of overcoming obstacles and persisting through difficulties. They 
can also provide practical strategies for dealing with setbacks and continuing to progress 
in one’s career. 

4. Building Professional Networks. Mentors can introduce mentees to professional 
networks that are invaluable for career development. Access to a well-established 
network can provide young professionals with opportunities that might otherwise be 
inaccessible, such as exclusive internships, research projects, or employment 
opportunities. This is particularly important for those from gender groups that might not 
have historical representation in certain STEM fields. 

5. Fostering Inclusivity and Belonging. Role models and mentors help in creating a more 
inclusive environment within educational and professional settings. They can advocate 
for necessary changes in policies and practices to accommodate diverse needs. Their 
presence and advocacy can significantly influence the culture of an institution, making it 
more welcoming and supportive of gender diversity. 

6. Promoting Equity in Opportunities. Mentors ensure that students have equal access to 
opportunities. They can act as advocates for their mentees, ensuring they are considered 
for leadership roles, speaking engagements, and other opportunities that are crucial for 
professional growth and visibility. This support is crucial in fields where certain genders 
might be overlooked or marginalized. 
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5. FINAL REMARKS AND CONCLUSIONS  
As we conclude this guide on integrating gender perspectives in teaching at STEM universities, 
we must recognize the transformative potential of gender-sensitive teaching methodologies. By 
adopting these approaches, educators and institutions play a pivotal role in mitigating gender 
disparities and enhancing the inclusivity of the academic environment. This effort not only 
enriches the educational experiences of all students but also prepares them to excel in diverse 
professional contexts. 

The principles and strategies detailed herein are intended to lay a foundational framework for 
systemic change within STEM education. By actively addressing and challenging gender biases, 
promoting diversity in curriculum content, and ensuring equitable classroom participation, 
educators can foster a learning environment that honors and respects the diversity of all genders. 

The path toward gender inclusivity in STEM is a continual process that demands ongoing 
dedication, reflection, and willingness to adapt. We urge all stakeholders—educators, 
administrators, and students alike—to embrace these guidelines and collaborate towards 
cultivating a STEM community where every student, regardless of gender, has the opportunity to 
thrive and succeed. 

 


