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1. INTRODUCTION

The need for Information Technology (IT) education is recognized as being of central relevance
for meeting social and economic challenges, as well as for developing a scientifically,
mathematically, and technologically literate citizenry. In many countries, however, there are
gender differences in the participation and achievement of women in IT and Science, Technology,

Engineering, and Mathematics (STEM) education and careers.

This document investigates the current situation at five European High Education Institutions (HEI)
through the application of a questionnaire and based on the obtained results describes a new
pedagogical strategy for female students in IT disciplines through understanding stereotypes,

cultural implications, and finally through suggestions for inclusive IT education.

The remainder of this document is organized as follows. Section 2 presents and discusses the
results of a survey on pedagogical strategy for teaching female students that was run among High
Education Institutions’ students on different levels of study distance learning coming from five
different European countries. Starting from this, in Section 3 we describe the importance of
understanding stereotypes of female students in IT; the importance of exposure to female role
models, and supporting monitoring programs as some of the main challenges in distance learning.
Next, in Section 4, we lay down the framework for female computer science students. In Section
5 we define some of the most common issues in STEM education, while Section 6 analyzes some

of the gender differences in IT studies. Finally, we list some concluding remarks in Section 7.

2. A SURVEY ON PEDAGOGICAL STRATEGY FOR TEACHING FEMALE STUDENTS
INIT

Based on the literature review done previously, a questionnaire was designed and applied to the
students of the five partner’s HEI: University of Aveiro (Portugal), Sibenik University of Applied
Science (Croatia), LUISS University (Italy), Tecnhological University of Lodz (Poland), Tecnologic
University of Zilina (Slovakia).

The purpose of the survey is to identify and support pedagogical strategies to increase female
students’ active participation in Information and Communications Technology (ICT) courses,
gender equality in an ICT career graduation, and contribute to women’s engagement in the digital
economy. The research was conducted among female and male students from four different levels

of study: undergraduate, graduate, post-graduate, and post-doctoral students.
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2.1. The results of the survey

The following paragraphs describe the results of the survey on pedagogical strategy for teaching

female students in IT applied to higher education students in the five different European countries.

The respondents came from five different EU countries: Croatia (18%), Italy (26%), Poland (28%),
Portugal (14%) and Slovakia (2%). The questionnaire contained 13 different statements, listed
below. Respondents could express their degree of agreement/disagreement with each statement

accordingtothe scale Strongly disagree;Disagree;Neitheragreenordisagree; Agree; Strongly Agree.

Aneswered to the questionnaire 106 students. According to the level of studies (Q2) were 57%
Undergraduate (1% cycle), 31% Graduate (2" cycle), 7% Post-Graduate Studies (PhD or 3™cycle)

and 3% Post Doctoral studies.

The questions 3 to 12 and the obtained answers are presented in Table 2.1.

Table 2.1 — Obtained answers to Questions 3to 12

Strongly | Disagree | Neither Agree | Strongly

SHESHGn disagree agree or agree
disagree

Q3: Using mixed-ability, collaborative rather than | 3% 7% 24% 42% 22%
competitive group work as preferred teaching method
Q4: Providing diverse historical and contemporary | 4% 5% 28% 38% 25%
female role model in IT and their work (guest speakers,
class materials) is highly motivational
Q5: Using gender is inclusive language when | 10% 8% 28% 41% 11%
discussing occupational roles
Q6. Using gender-inclusive teaching material will help | 14% 9% 29% 37% 9%
challenge potential stereotypes about females in IT
Q7:Offeringnon-integrated curricular courses (summer | 5% 6% 28% 44% 15%

school, workshops, seminars) and out-of-contact hours
(online training, seminars) will encourage female
students to participate more in IT programs with peers
Q8: Teaching female students by offering workshops | 5% 3% 24% 43% 22%
can strengthen their own IT performance and
participation

Q9: Teachers should stay well informed of good local | 5% 53% 40%
programs and events, contests, and other learning
opportunities to promote

Q10: Developing greater competence and confidence, 1% 10% 50% 37%
as well as enthusiasm for teachers’ own IT knowledge
and skills is crucial for the teaching process

Q11: It is important for the High Educational Institution | 5% 8% 24% 39% 21%
teachers to grow professionally by learning more about
gender issues in IT disciplines

Q12: Students feel well prepared about the obtained | 3% 11% 29% 43% 12%
skills at the High Educational Institution to develop an
equal career in the labor market
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In question 13, the students were questioned about their opinion about the main obstacles for
female students in IT. 26% of the responders to this question were men. The majority identified
as main obstacles as:

¢ Gender bias, discrimination in the workplace, a lack of female role models

e STEM studies are difficult for the majority of people

e Male peers are perceived as more skilled

e Lack of female followers

e Prejudices - IT is thought of as a male job area

e That it is a male-dominated field.

e Stereotypes about women, that they're more emotional than logical

2.2. Main findings from the survey

Most of the surveyed students believe that the main obstacles are the belief that IT is still perceived
as a male dominated field, together with the fact there are not enough female followers or female

role models in IT.

When discussing occupational roles the use of gender—inclusive language is more preferred
among the students, as well as the fact that teachers should stay well informed of good local
programs and events, contests, and other learning opportunities to promote. Surveys have shown
that developing greater competence and confidence, as well as enthusiasm for teachers’ own IT
knowledge and skills is crucial for the teaching process and that students feel well prepared about

the obtained skills at the HEI to develop an equal career in the labour market.

Another finding from the survey is that offering non-integrated curricular courses (summer school,
workshops, seminars) and out-of-contact hours (online training, seminars) will encourage female

students to participate more in IT programs with peers.

3. UNDERSTANDING STEREOTYPES OF FEMALE STUDENTS IN IT

The future is expected to be digital with labor market based on a next generation of jobs

characterized by a huge increased demand for people with computational and problem-solving
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skills (Box, 2018; Spieler, Oates-Induchova & Slany 2020).

The knowledge and learning about CS and digital technologies for young people is today
imperative, and taking in account the underrepresentation of women in the computing industry is

relevant to reinfornce these dimensions and improve the knowledge of yourn people in general,

Wing (2006), focused on reinforcing Computational Thinking (CT) skills among students and
promoving coding as a mandatory skill, states that this is a a new way of thinking, problem-solving
and critical thinking tasks in the classroom relevnt to advire competences for future works and
jobs. These results were incorporated into the United States of America (US) curricula of many
federal states of the US, in K-12 movements, and | by Barack Obama in 2016 in the "Computer

Science For All" initiative (Spieler, Oates-Induchova & Slany, 2020).

Nowadays, teaching and improving competencies in CT skills are very important. In Europe, many
countries organize contests intending to help students of different age groups to develop CT skills,
to boost interest in CS, to think about tricky tasks related to CS, to disseminate basic concepts of
CS, and to promote diversity and empower girls (Spieler, Oates-Induchova & Slany 2020). These
authors state that this course’s curriculum materials are designed to recruit, engage, and retain
women and people of color and to share inspiring videos and role models; and that as a result of
this the statistics of courses show a high amount of female participants. They also cite other
institutions that bolster initiatives in CS for girls, such as the cases of GirlsWhoCodef or Codefirst:
Girlss.

Spieler, Oates-Induchova, and Slany (2020) also state the relevance of two trends that emerged

around 2006, and that contributed to the success of teaching CT skills to all students:

“First, a number of block-based visual-oriented programming tools were introduced which should
help novice programmers and young learners in their first programming steps (...). Second, the
widespread use of smartphones can change how learning takes place in many disciplines and
contexts. Mobile devices are more frequently used than computers or tablets and from the age of
12 almost all are online (Bitkom, 2019). They are already a part of our culture and for most
adolescents, the smartphone performs several functions of their daily lives. As a result, a new

generation of young digital natives emerged.” (Spieler, Oates-Induchova, and Slany, 2020:473)

Recent world statistics indicate that women'’s representation in Information and Communications

Technology (ICT) professions and related university programs has not improved and women’s
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employment in these occupations increased at a slower rate than men’s employment in the past
decade (European Statistics Eurostat, 2023). Jobs and university programs in ICT are clearly
male-dominated were in 2022, with 81% male compared to 19% female working as ICT specialists
(World Economic Forum Statistics, 2023). Further data gathered by the European Statistics
Eurostat (2023) confirms a low percentage of 4% of graduates in the European Uninion in the ICT
field , with t higher proportion of graduates in ICT in Estonia (10%) and Ireland (8%), in contrast
to 2% in Italy and 3% in Portugal, Belgium and Cyprus. About women with a degree in ICT studies
only 2% of female graduates had a degree in ICT, with Estonia (18%), Finland and Malta (both
14%) having the largest shares of ICT graduates among male graduates, while Estonia (5%),
Ireland and Romania (both 4%) had the largest shares among female graduates (European
Statistics Eurostat, 2023).

According to Spieler, Oates-Induchova, and Slany (2020), the gender gap in ICT is not a universal
constatation and does not verify a significative difference in Eastern Europe, like the cases of
Romania, Bulgaria, or Latvia. This is based on the strong tradition of educational ideals on
mathematics and sciences of the countries of communist regimes of the former Eastern Bloc,
which prioritized hard sciences over social sciences and humanities (Sanders, 2005; Ciobanu,
2018; Oates-Indruchova, 2020). So in this case, female students have role models that influence

cultural stereotypes (Spieler, Oates-Induchova & Slany, 2020).

Bell and White (2014), Beekhuyzen et al. (2008), and Spieler, Oates-Induchova, and Slany (2020)
also mention the cases of underrepresentation of women in ICT worldwide, referring that in the
US women hold 11% of executive positions at Silicon Valley companies and white men dominate
college CS departments. In 2017, in Australia, about 46.2% of women were in the workforce but
only around 30% were in the roles of technology (Charleston, 2017). In developing countries, the
digital gap is higher (Buskens & Webb, 2014) with men in Africa having almost twice as women to
have access to the Internet, and in the sub-Saharan Africa regions, about 45% of the women have
no Internet access (Spieler, Oates-Induchova & Slany, 2020). On the other side, according to
these authors, in Israel, 61% of the students in CS classes are female. However, Spieler, Oates-
Induchova, and Slany (2020) based on Stoet and Geary (2018) state that countries that have the
most female college graduates in STEM and CS are also some of the least gender-equal

countries.

Spieler, Oates-Induchova and Slany (2020) cite the sentence of Ripley (2017) “[A] boy doesn’t

9
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need to study hard to have a good job. But a girl needs to work hard to get a respectable job” and
the World Bank statistics about the small proportion of female workforce across Middle East Arabic
countries, of 16% in Saudi Arabia and 8% in Yemen. The statistics from Asia show mixed
numbers, with 60% of female students in CS programs in Malaysia or around 50% (no gender
gap) of female students in CS programs both at Chang Gung University in Taiwan and Mahidol
University in Thailand (Ong, 2016). In the case of Japan, at Hiroshima University, only 4% of the
students are female, which contrasts with India, where the problem women face is a barrier to

entering in labor market (Oliver, 2017).

So, across countries, there are different realities in many cases related to the different cultures,
and some of the countries empower women to choose the career they are interested in the most.
However, it is well-recognized by many authors (Bers et al., 2014; Gabay-Egozi et al., 2015;
Unfried et al., 2015; Zagami et al., 2015; Beyer, 2016; Khan & Luxton-Reilly, 2016; Ko & Davis,
2017; Spieler, Oates-Induchova & Slany, 2020) that gender gaps in CS do not start at universities

or industry or labor market, but between the ages of 12 to 15, or even earlier in childhood.

The seminar research developed by Margolis and Fisher (2002) examined the impacts at the
college and high school level on young girls’ motivation for CS and contributed to analyzing the
gender gap in CS. On the other side, some research documented low competencies of girls
towards computer sciences, which could be changed through the contact of girls with technology
at an early age and before stereotyping discourages them (Carter, 2006; Sadler et al., 2012).
Unfried et al. (2015) and Master et al. (2016) on their research concluded that female students do
not feel motivated to learn about technology as well as they are not encouraged by friends or their

family to it.

3.1. Exposure to female role models

Lockwood (2006) presents two studies that examined the importance of female role models for
career choices in first-year female students. The results showed that i) women prefer female
career role models to male ones, and ii) that they derive special benefits from gender-matched

role models, by naming their achievements.

Women must see female role models who have succeeded and who promote positive beliefs
regarding women'’s abilities, which demonstrates that this job field can suit them as well (Young,

2013). Since the technology sector is very male-dominated, most role models are also male.

10
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However, the study emphasized that women who had to overcome gender stereotypes or are

successful in traditionally male-dominated fields are most effective as role models.

Cheryan et al. (2011), based on experiments with female non-CS majors, argue that role models
who were perceived as very stereotypical can have a negative influence on women’s choices.
They consider as examples of role models people who prefer stereotypical games or movies (for
example he cases of Star Wars or Star Trek), a stereotypical appearance (for example the case
of female computer scientist who wears glasses), or a role based in a supernatural genius in her
field (for example a girl who started programming with a very early age). According to Spieler,
Oates-Induchova, and Slany (2020: 477) “If role models are presented as somehow supernatural,
it implies to girls that only outliers and geniuses would succeed in a field that is not typical for their

gender”.

Female role models perform particular importance in the choice of degrees and career aspirations
and attitudes; and mostly refer to models at every stage from secondary school, college, or
university professors in mathematics or science, female students, faculty members in higher
education, and women working in STEM fields (Young et al., 2013). According to this author,

female professors were viewed as more positive role models than male professors.

Some other authors developed research studying the repercussion of role models, steriotypes
and attributes of girls choices based on gaming environment (Dele-Ajayi et al. , 2018) or on
questionnais applied to high school girls (Semmens, Piech & Fried, 2015). Those attributes

mentioned at the end of the course were more positive and less stereotypical.

3.2. Supporting monitoring programs

Mentoring programs have appeared in the last two decades. Mentors not only act as role models
but additionally provide guidance, for example by increasing one’s self-confidence during a task

completion, or during the first semesters of university study.

A study by Clarke-Midura et al. (2016) evaluated programs designed to encourage female high
school students to volunteer for mentoring programs to help girls from middle school in CS to
empower both age groups. This near-peer mentoring provided a positive experience for both
groups in terms of interest and self-efficacy. Two studies by Ko and Davis (2017) investigated if

mentoring enhances students’ interest, beliefs, and engagement levels in CS. The results showed

11
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that students who had mentoring relationships with different kinds of people, including friends,
parents, siblings, cousins, teachers, and even neighbors, were influenced positively. For example,
they were more interested in computing (e.g., incorporating computing into their identities), had
more positive beliefs about people working in CS (e.g., the associated attributes were “creative”,
“intelligent”, or “hard-working”), and finally, felt more engaged in coding opportunities (e.g.,

encountering more programming languages).
The report by The Association for Women in Science (2017) identifies mentoring as being

‘[AJmong the most effective ways to bring about change, because it reaches across institutions,
fields, and even generations. Mentoring unifies women, validates their experience, provides inside
information about the system’s workings, trains groups of individuals to challenge the system, and
provides the basis for generations of outsiders to both enter the system and, as insiders, demand

needed change.”

In male-dominated fields, female students need encouragement. However, The Association for
Women in Science report did not indicate if mentors must be women or if it is only important to

have somebody who believes in them and encourages them.

4. FRAMEWORK IN FEMALE COMPUTER SCIENCE STUDENTS

The model of Cheryan et al. (2017) is based on three elements, that combine and interact to make
certain fields unattractive or inhospitable for women: i) the masculine culture of these fields, ii) the
lack of early exposure for women, and iii) women’s lack of belief in their ability to succeed.
However, this model does not aim to offer a comprehensive overview of the experiences of women
in these fields, and there are some aspects of women’s experiences in STEM that are not
considered in the framework. According to Ayre etal. (2023) and Fouad etal. (2011), the
framework does not cover the experiences of everyday sexism, microaggressions, and sexual
harassment that women in STEM fields report as well not refer to women’s struggle to see how to
best navigate their careers within STEM fields (Yates & Skinner, 2021). So, all of these might be

thought to contribute to an environment that is unwelcoming or hostile to women.

4.1. The masculine culture

The notion of a ‘gendered organization’ (Acker, 1990) has contributed to our understanding of

12
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women’s experiences in STEM organizations and the barriers they face to career progression
(Yates & Skinner, 2021). The term refers to organizational cultures that purport to be fair and
meritocratic, assuming that all employees are held to the same standards and given the same
opportunities, but which, in reality, favor men, through standards that are easier for men to reach

and opportunities which are better suited to men.

A ‘gendered classroom’ extends this idea, referring to a classroom that is assumed to be gender-
neutral but which is in reality tailored towards male students (Yates & Skinner, 2021). This concept
of the gendered classroom has not been widely applied to computer science education, but the
existing literature suggests that this might be a useful lens through which to understand the

experiences of female computer science students.

Women are shown to be more likely to be motivated by communal goals and men by agentic
goals, so a pedagogical style or a learning environment that appeals to agentic learners, and
which is unappealing to communal learners, favors male students (Bakan, 1966; Eagly et al.,
2000; Riegle-Crumb et al., 2019). Those motivated by communal goals are drawn to supportive
relationships and collaboration and want to see a pro-social purpose to their endeavors. Those
motivated by agentic goals are spurred on by competition, enjoy autonomy and independence,
and are motivated to learn for their interest in the topic. Women and girls tend to prefer more
communal learning environments (Brotman & Moore, 2008), characterized by supportive
relationships (Meyers-Levy & Loken, 2015; Tamres et al., 2002), with clear guidance from tutors
(Aylor, 2003; Frymier & Houser, 2000; Menekse et al., 2020), and where the curriculum is made
explicitly meaningful (Giannakos et al., 2017). These communal needs, more often desired by

women, may not always be well met in the typical computer science classroom.

STEM careers have been linked with more agentic goals (Diekman et al., 2010) and self-directed
learning is a core skill that is desirable within the technology industry (Zander et al., 2012).
Computer science courses therefore tend to foster agentic goals, with an explicit focus on
autonomy, independence, and self-directed learning (McCartney et al., 2016; Thomas, 2013).
Competitiveness, another aspect of an agentic self, is prevalent in STEM Education and
Information Technologies (2022) classrooms, where individuals strive to demonstrate their

superiority through intense work and long hours (Hirshfeld, 2010, 2015; Sallee, 2011).

Research from the US that has explored the environment of the computer science classroom adds

weight to the idea that computer science classrooms provide limited support for communal
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learners. Barker and Garvin-Doxas (2004) in a major observation study in a computer science
classroom found evidence of an impersonal and guarded environment and the formation of
informal hierarchies which led to competitive behavior from the students (Barker & Garvin-Doxas,
2004; Ostberg, 2003, Barker, 2016). They identified certain types of discourse that hindered the
development of a supportive and collaborative culture within the classroom and described a
strongly defensive climate, in which trust was low, and students did not feel safe to make mistakes
without risking humiliation. One last factor that may contribute to an inhospitable environment for
women in the computer science classroom comes from stereotypes: women and girls may feel
that they are different from their own and other’s perceptions of a typical computer scientist, and

this can have an impact on their feelings of belonging and their choices.

According to Yates and Plagnol (2021), based on Beyer (2008, 2014) and Cheryan et al., (2009)
stereotypical computer scientists intent to reflect reality usually are male, clever, and obsessed
with coding. These stereotypes are held by girls, boys, parents, teachers, and employers
(Dickhauser & Meyer, 2006; Vekiri, 2013), are entrenched from an early age (Master et al., 2017),
and could make girls and women feel that they will not fit in with colleagues or be successful in
the field of technology. Stereotype threat has also been shown in this field to have a negative
impact on performance and has been shown to have an impact on levels of interest in some STEM
subjects like engineering, and science and on girls’ choices to study computer science or not at
high school in the US (Yates & Plangol, 2021).

4.2. Early exposure to computer science

The second element of Cheryan et al.’s (2017) model is the lack of early exposure to the field.
Many children become familiar with computers through games they play as children, but with many
games characterized by their repetitive shooting, loud noises, and violent graphics, computer
games are in large parts aimed at and played by boys (Hartmann & Klimmt, 2006; Dele-Ajayi et
al, 2018;).

Recent evidence indicates that boys and girls spend similar amounts of time on screens
throughout their adolescence but the nature of their engagement with technology is different: boys
spend significantly more time playing video games and girls spend more time interacting with their
friends on social media sites (Mullan, 2018). These differences have been shown to have an

impact on career decisions, as evidence suggests that computer gaming is a significant positive
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predictor of interest and confidence in studying computer science (Sevin & DeCamp, 2016). This
lack of early exposure has an impact. Girls who have been fortunate enough to have a greater
degree of early exposure develop more computer self-efficacy (Master et al., 2017), and have
more positive stereotypes associated with technology jobs (Cheryan et al., 2013). Some evidence
show that countries that have more compulsory STEM coursework also have a better gender
balance in STEM jobs (Charles et al, 2017).

4.2. Gender differences in self-efficacy

Cheryan et al. (2013) final explanation for the under-representation of women in STEM fields is
their lower levels of computer self-efficacy. This trait has been widely examined, and Girer and
Camp (2002) in their review of the evidence suggest that this lack of confidence in their ability to
accomplish computer-related tasks is the single most influential factor in the under-representation
of women in computer science. Despite evidence that men and women tend to perform equally
well in computer courses (Beyer, 1999, 2008; Georgiou et al., 2007), women consistently rate their
computer ability as lower than men rate theirs (Lehman et al., 2016). This discrepancy is the result
both of women underestimating their ability (Beyer, 2008) and men overestimating theirs (Bench
et al., 2015). Women'’s lack of belief in their abilities has been shown to have an impact on their
career plans (Beyer, 2014; Dempsey et al., 2015; Rosson et al., 2011), expectations of success
in the technology industry (Appianing & Van Eck, 2015), the development of occupational identity
(Carlone & Johnson, 2007; Dempsey et al., 2015), intention to study IT (information technology)
at school (Sainz & Eccles, 2012), and interest in the field (Margolis et al., 2000).

5. MOST COMMON ISSUES IN STEM EDUCATION

In the last decade, several studies investigated particular variables involving students’ attitudes
towards STEM education (Lane at al, 2022).

According to Falk et al. (2017), research findings assumes that females have lower interest levels
in STEM compared to males Social inclusion factors are noted as a particular reason for lower
interest. Means et al. (2021), according to Lane et al (2022), state a large-scale meta-analysis of
the relationship between attendance at an inclusive STEM high school and a range of academic
and motivational outcomes, because selecting students based on prior academic achievement,

inclusive STEM high schools provide opportunities for underrepresented youth to develop STEM
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interests and talent.

The Means et al. (2021) research about metanalysis allow to conclusde that the students who
attended an inclusive STEM high school compared with non-STEM schools report high interest in
undertaking a graduate degree and in entering a STEM career, and this effect was also found for
low-income and female students. These studies call on the need to focus on equity-oriented
interventions that increase the social belongingness of students in STEM domains where there is

unequal participation by gender to increase interest in STEM (Lane et al, 2022).

6. GENDER DIFFERENCES IN IT STUDIES

Blazev et al (2017) study the school pupils in Croatia shows that male students and those who
had previous success in STEM subjects are more likely to hold stereotypical beliefs about STEM.
Several factors have been proposed to positively impact stereotypical beliefs, such as the
presence of females in a class (Gunderson et al., 2012; Master et al., 2016; Riegle-Crumb et al.,
2017). Riegle-Crumb et al. (2017) conducted a study regarding the presence of females in high
school classes. They reported that female peers had a positive impact in reducing male peers’
stereotypical beliefs. The presence of female teachers seemed to have a similar impact: Master
et al. (2016) found that female teachers reduced female students’ concerns about being negatively

stereotyped in classroom situations.

In contrast, Gunderson et al. (2012) reported that gender-biased stereotypes about females’
mathematics capabilities are cultivated, rather than ameliorated, by teachers. Exposure to role
models is often promoted as a way of overcoming negative stereotypical beliefs about STEM.
Gladstone and Cimpian’s (2021) systematic review in this field yielded four recommendations for
maximizing the effectiveness of role models in STEM for motivating students from diverse gender
and ethnic backgrounds: i) portray role models as being competent and successful, while avoiding
extreme levels of success that might instead be alienating; ii)portray role models as being
meaningfully similar to students; iii) prioritize exposure to role models from groups that are

traditionally underrepresented in STEM; iv) portray role models’ success as being attainable.

Luo et al. (2021) investigated upper primary students’ stereotypical beliefs about STEM careers
and found that these beliefs negatively predicted STEM self-efficacy and career-related outcome

expectations. Their findings suggest that interventions targeting STEM career aspirations need to
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target STEM stereotypes, self-efficacy, and outcome expectations simultaneously.

7. CONCLUSIONS

Through this paper, we have shown the major research findings concerning pedagogical
strategies for female students in IT strategies. Moreover, by conducting research among female
students we were able to recommend a way for educators to support and encourage females in
IT disciplines. While these strategies are especially relevant for supporting females in IT, many
are also important approaches for males, Further, good lecturing in general together with positive
reinforcement with students lays a crucial foundation for supporting all students in IT. Educators
need to continue to grow professionally by widening their knowledge about gender issues in IT

disciplines and learning the tools how to address issues effectively.
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