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ABSTRACT

Female representation remains low in undergraduate programs and
research related to STEM fields, with women accounting for only
an estimated 15% of the sector in Brazil as of 2022. Nevertheless,
one factor contributing to the increased participation of women in
STEM programs has been the implementation of strategies focused
on strengthening girls’ mathematical and scientific foundations
during childhood and adolescence. Therefore, aiming to overcome
the economic and societal barriers that school-age girls face in ac-
cessing this kind of knowledge, the Web Development School for
Girls course was developed to promote interest, skills development,
and self-confidence among participants, encouraging them to pur-
sue careers in STEM. The initiative was national and conducted
fully online, featuring weekly lessons and assessment activities,
daily mentoring sessions, and the application of project-based lear-
ning, which placed students at the center of the learning process.
This program was explicitly aligned with the Sustainable Develop-
ment Goals (SDGs 4, 5, and 10). The program demonstrated the
effectiveness of the PBL methodology through the quality and com-
plexity of the final web projects delivered by the students. While
successful in its pedagogical goals, the initiative encountered key
limitations, including a high dropout rate of 53.6%. It is concluded
that strengthening engagement strategies, such as integrating more
frequent live or face-to-face sessions, and refining administrative
processes are essential for improving retention in future editions
of the school.
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1 INTRODUCTION

The Brazilian Institute of Geography and Statistics (IBGE) [7] re-
ported, in 2022, that women accounted for only 15% of graduates
in Computer Science and Information and Communication Techno-
logies (ICT) in Brazil. Compared to the last decade, when women’s
participation was 17.5% in 2012 (see Figure 1), this suggests that,
despite advances in other STEM! fields, women’s participation in
technology remains not only limited but is also declining.
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Figura 1: Proportion of women among enrollees in face-to-
face undergraduate courses, according to selected areas(%)

Simultaneously, projections from the Brazilian Association of
Information and Communication Technology Companies (Brass-
com) estimate that by 2025, the country will require approximately
797,000 new technology professionals. When compared to the cur-
rent graduation rate of women, this gap highlights a structural
barrier that limits both diversity and the possibility of meeting
market demand.

This projection remains highly relevant as it indicates the con-
tinuing structural need for professional training, especially for
underrepresented groups in the field.

Bridging this gap is not only a matter of equity but also of eco-
nomic and innovation potential. Research from consulting firms
such as Accenture [1] and McKinsey & Company [8] underscores
the link between diversity and business performance. Accenture
reports that workplaces with low diversity often exhibit reduced
innovation capacity and a lower propensity for taking calculated
risks. Similarly, McKinsey & Company found that companies with
greater diversity can achieve up to a 15% increase in profitability.
These findings reinforce the relevance of Sustainable Development
Goal 5 (SDG 5), which aims to achieve gender equality and empower
all women and girls.

In parallel, when considering cognitive skills of children and
young people to be successful in the digital era, developing com-
putational thinking becomes essential for the new generation [14].
Computational thinking refers to the set of skills involved in un-
derstanding and constructing solutions to problems across various
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domains through algorithm design and the application of core com-
puting principles, as defined by the Brazilian National Common
Curricular Base (BNCC), complement for Computing [13]. Promo-
ting computational thinking prepares students for a technological
future and broadens their opportunities across multiple areas of
knowledge.

Active learning methodologies have been successfully applied for
teaching computer science topics [5]. Specifically, Project-Based Le-
arning (PBL) has been widely adopted to enhance engagement and
knowledge retention. PBL guides the learning process through the
construction of practical projects developed throughout the course
[2], fostering a collaborative environment that allows students to
acquire knowledge more meaningfully by integrating theory and
practice [15].

This situation motivated the creation of an online web deve-
lopment school specifically designed for girls aged 14 to 19. The
school is organized into two levels: beginner and intermediate. The
initiative aims to equip participants with technical skills and ins-
pire them to pursue careers in technology, thereby contributing to
increased female representation in the sector.

This work reports on the experience of conceiving and executing
this course, detailing the dissemination strategies, logistical and
pedagogical organization, and the main challenges encountered,
along with the solutions adopted.

The paper is organized as follows: Section 1 provides the context
and motivation; Section 2 reviews related work; Section 3 outlines
the instructional design and structure; Section 4 reports the results
achieved; Section 5 discusses lessons learned and improvement
opportunities; and Section 6 offers final considerations and future
directions.

2 RELATED WORK

The under-representation of women in computing in Brazil is in-
fluenced not only by gender but also by social and racial factors,
which affect access to quality education. According to the Brazilian
Ministry of Women (Observatorio Nacional) , while 63% of postdoc-
toral fellowships granted by CNPq go to white women, only 0.2%
are awarded to indigenous women and 1.4% to Black women. These
disparities highlight the need for inclusive educational strategies
that can mitigate social inequalities [10].

The absence of girls’ early exposure to STEM education often
reinforces gender stereotypes and restricts future opportunities for
women in technology. Research highlights that the early years are
particularly decisive in shaping girls’ interest and aptitude in this
field [18].

In response to this challenge, universities and companies worldwide
have developed initiatives aimed at fostering gender equity in tech-
nology, including technical training programs, mentorship oppor-
tunities, and hiring events:

o International Initiatives: Organizations like Girls Who Code
[6] and the Technovation Challenge [16] have developed
large-scale, structured programs aimed at girls in middle
and high school. These programs typically focus on skills
development, mentorship, and the application of computing
skills to solve real-world problems.
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o National Programs: In Brazil, similar university-led exten-
sion initiatives, such as "Gurias na Computacéo”[3], "Macuxi
digital"[17], and many other programs [9, 11].

While such efforts mark important progress, significant gaps
remain to achieve equity throughout the educational and profes-
sional trajectories of women. The challenge is even greater in the
context of public schools, where inadequate infrastructure and the
scarcity of specialized technology teachers contribute not only to
gender disparities but also to broader social inequalities.

3 COURSE DESIGN

The Web Development School for Girls is an online course, offered
at no cost to school-aged girls from schools in Brazil. The school
took place during the second semester of 2024, spanning from
August 2024 to January 2025.

3.1 Registration and Selection Process

Registration was conducted using a Google Form, which was disse-
minated through various media outlets. These outlets included the
organizing extension group’s social media profiles on Instagram
and LinkedIn, the educational institution’s website to which this
group belongs, and a local television channel. The latter aired a
report with the organizers to publicize the course. An informed
consent form was obtained from the legal guardians of all selected
minors, authorizing their participation in the course.

A total of 215 applications were submitted, from which 104 can-
didates were selected, with eligibility based on their educational
background (specifically, being enrolled in high school). The se-
lection process prioritized balance—both between students from
public and private schools and across different states of origin to
extend opportunities to those with more limited access to such ini-
tiatives. Ultimately, the final cohort represented 18 Brazilian states,
with 60% of participants coming from public schools and 40% from
private schools.

The students were divided into two groups: one comprised of
those with previous experience in programming, designated as the
intermediate class with 24 students, and another consisting of those
with no prior experience, defined as the beginner class with 80
students.

3.2 Mentoring team

We had a team of 19 volunteer teaching assistants who went through
a rigorous selection process. After applying via a Google Form,
candidates were required to submit a small Django-based project to
demonstrate their proficiency with the framework. This ensured all
mentors were qualified to provide technical support to the students.
To prepare for the project, teaching assistants were encouraged to
study using the course’s official didactic materials. Those who did
not submit a project were disqualified.

All selected candidates for the mentoring team were required to
agree to and comply with the official regulations for the program,
developed by the organizing extension group. The document outli-
ned the main objective of the program, mentor responsibilities, and
the requirements for their qualification and participation. It also
detailed expected attitudes and behaviors, emphasizing the need



Promoting Gender Inclusion in Computing: An Experience Report on a National Web Development School for Girls

to maintain a positive, respectful, and inclusive learning environ-
ment. Monitors who adhered to the rules and met the participation
requirements were eligible for a certificate of 180 hours.

This process ensured that the mentoring team was not only tech-
nically proficient but also committed to the ethical and pedagogical
guidelines of the program.

3.3 Teaching Materials and Syllabus

The teaching materials used consist of slides, exercises, and video
lessons developed and recorded by members of the school organi-
zation. To keep the content engaging and accessible, video lessons
were designed to be short, with a maximum duration of 30 minutes.
The curriculum was structured around an active learning appro-
ach, with each module building upon the last to ensure a smooth
transition from foundational concepts to more complex topics. This
approach allowed students to acquire knowledge meaningfully by
integrating theory and practice.

The beginner curriculum, as depicted in Figure 2, began with
basic computing fundamentals, including concepts such as compu-
ters, software, hardware, variables, and algorithms. Following this,
students were gradually introduced to programming in Python,
covering topics such as variables, conditionals, loops, data struc-
tures, functions, file handling, and input/output. Later modules
covered web development fundamentals, including web protocols
(e.g., HTTP, IP, TCP), web servers, web architectures, web browsers,
IP addresses, hosting, markup languages such as HTML and CSS,
the concepts of front-end and back-end development, and a brief
introduction to the Django web framework. For the web develop-
ment modules (Introduction, CSS, and HTML), the content was
structured based on the comprehensive documentation from the
Mozilla Developer Network (MDN).

Exercises S Exercises . Exercises .
Lzl . o to HTMLand CSS Web Project
and Programming Logic Programming with Python
oY
\&

Final Project in pairs
Figura 2: Beginner class course structure

The intermediate curriculum, shown in Figure 3, followed a
similar curriculum but skipped the introductory computing mo-
dule, beginning directly with the Python programming content.
This allowed them to move more quickly into applied web develop-
ment with Python and Django. Moreover, the intermediate girls’
group studied the database and the use of migrations in Django for
connecting the front-end with the back-end.

Each group was tasked with completing weekly assignments in
pairs, which consisted of theoretical or coding exercises based on
the content of that week’s module. The primary evaluation criteria
for these assignments were the correctness of the logic and its
alignment with the concepts taught.

The final phase of the course involved developing a web-based
final project, also in pairs. The project topics were open for the
students to choose, and their final project grade was a combination
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Figura 3: Intermediate class course structure.

of the developed code and a video presentation of the site. This
method was used to verify their effective mastery of the work
delivered. The final project consisted of a static website for beginner
students and a dynamic website using the Django framework for
intermediate students, and the girls had support from the teaching
assistants throughout the whole development of the project during
the tutoring sessions.

3.4 Platforms and Evaluation

The course adopted a hybrid asynchronous-synchronous format,
where all lessons and activities were released weekly, every Monday,
through separate Google Classroom environments for each group:
beginners and intermediate. The submission and correction of the
exercises and project were also made through Google Classroom.

Tutoring was organized so that at least four hours of support
were available every day of the week, while each teaching assistant
was committed to a maximum of four hours of mentoring per week.
The mentors were also responsible for correcting the students’
activities and projects.

All communication throughout the course — including the tuto-
ring sessions, interactions between students, teaching assistants,
and the organizing team — was centralized in a dedicated Discord
server. The server was structured with specific channels for the
beginner and intermediate groups, private channels for the tea-
ching team, and general-purpose channels open to all participants.
This setup fostered both academic collaboration and a sense of
community, as depicted in Figure 4.

To receive a certificate of completion, students were required to
(i) attend at least one mentoring session per week for 70% of the
course duration, and (ii) achieve a minimum score of 60/100, calcu-
lated as the weighted average of assignment grades and the final
project evaluation. Furthermore, students with a final grade of 90
or above were recognized with a special certificate for outstanding
achievement.

4 RESULTS

This section summarizes the main results of the web design course
for girls, focusing on Brazilian region diversity, student and mentor
engagement, students’ performance in exercises and projects, and
students’ and mentors’ feedback collected throughout the program.

4.1 Diversity

As described in Section 3, we received 215 applications and selected
104 students, comprising 80 beginners and 24 intermediate-level
participants. The selected students represented 18 Brazilian states
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Figura 4: Channels structure in the school’s Discord server

(see Figure 5), and 60% came from public schools, reflecting our
commitment to democratizing access to knowledge.

Distribution of the students' state of residence

% of students

30

20

Figura 5: Students’ states of residence in Brazil.

4.2 Enrollment and Retention

Of the selected students, 7 (seven) did not confirm their enrollment.

Therefore, 97 students officially enrolled in the course (73 beginners
and 24 intermediates). At the end of the course, the drop-out rate
was calculated. Table 1 summarizes the participation and dropout
rates.

Thais Lauriano, Brena Marques, and Lina Garcés

While dropout rates were significant, especially among begin-
ners (57.5%), the quality of the final projects demonstrated strong
learning outcomes for those who completed the course.

4.2.1 Students’ Projects. The final projects demonstrated the stu-
dents’ creativity and skill development, showcasing the effective-
ness of the course’s project-based learning methodology. A total
of 26 projects were delivered by the beginner class, covering a
wide range of topics. These included personal blogs on subjects
like reading, news, recipes, and TV series; utility applications like a
temperature converter and an expense calculator; and informatio-
nal sites for specific themes, such as a virtual library or the ’Arcane’
series. The projects showcased the students’ ability to build static
web pages using the knowledge acquired in HTML and CSS, and
some even ventured into creating a database with Django, which
was an optional component.

In the intermediate class, 10 projects were submitted, all of which
utilized the Django framework to create dynamic websites. The
topics were more complex and included a hotel reservation site, a
mental health diary, and a site for reporting complaints and testi-
monials from women. Other notable projects were a reading blog,
a site to check the weather, and a site with information about the
Web Development School for Girls itself. The main features imple-
mented across these projects were user registration and login, as
well as the ability to create and manage posts, particularly in the
blog-style projects.

Although the initial plan was for all students to work in pairs,
the high dropout rate meant that many students were left without
a partner and ended up completing their projects alone. The quality
of the final projects, regardless of whether they were completed
individually or in pairs, was exceptionally high, which attests to the
strong learning outcomes achieved by the students who completed
the course.

5 DISCUSSIONS

This section delves into the findings of the Web Development School
for Girls, interpreting the results and providing a critical analysis
of the program’s design, challenges, and opportunities for future
editions.

5.1 Management and Engagement Challenges

Managing two different classes simultaneously presented signifi-
cant logistical challenges. With 97 students and 19 mentors super-
vised by only three organizing members, the workload required
substantial effort from the core team. This included maintaining
two separate environments on Google Classroom and Discord, as
well as managing two distinct sets of activity and attendance spre-
adsheets. The team’s capacity was a key factor, and a larger group
of organizers could have streamlined these tasks.

Despite these challenges, the organization’s approach to student
engagement proved effective. The course adapted to the students’
demanding schedules by providing materials weekly to prevent
them from feeling overwhelmed. Attendance was tracked flexibly,
requiring presence in only 70% of weekly sessions, and deadlines
were extended, especially for the final project. This flexibility, which
allowed students to complete their work during school holidays,
was a critical strategy to improve retention, and without it, the
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Tabela 1: Student enrollment and retention.

Enrolled Completed Dropout Rate

Group

Beginners 73
Intermediate 24
Total 97

31 57.5%
14 41.7%
45 53.6%

dropout rate might have been even higher. This highlights the
importance of accommodating the real-life constraints of the target
audience, many of whom were balancing work, school, and college
entrance exam preparation.

The Discord server was a highly effective platform for communi-
cation, fostering a sense of community and providing a centralized
space for students and mentors to interact. This structured envi-
ronment facilitated quick and personalized support.

5.2 Data Organization and Analysis

The decentralized method for recording attendance and grades cre-
ated a significant administrative burden on the organizing team.
With attendance logged through weekly Google Forms and grades
stored separately on Google Classroom, consolidating this infor-
mation into a single spreadsheet was a time-consuming process,
taking at least 30 minutes per week. This experience underscores
the critical need for a more centralized data management system
in future editions to streamline operations and allow the team to
focus more on student support and course content.

5.3 Enhancing the Curriculum and Inclusion

One significant factor appears to be the overload experienced by
many participants, who were managing multiple commitments.
To address this, future editions should consider strengthening the
program through partnerships with high schools. Formalizing stu-
dent participation could provide institutional support, potentially
reducing dropout rates by integrating the course more seamlessly
into students’ academic lives and making it more accessible to a
wider audience.

The effectiveness of the project-based learning methodology
was demonstrated by the quality of the projects completed by the
students. However, the Django module highlights a key area for
improvement. The content was perceived as too complex, and a
more detailed, step-by-step approach with more practical examples
would be beneficial. Creating supplementary material that guides
students in how to apply Django principles to their final projects
could significantly improve comprehension and reduce frustration.

Finally, the initiative’s success in promoting interest in STEM
must be viewed within the broader context of social inequality.
While the course reached students across 18 Brazilian states and ba-
lanced participation between public and private schools, it is crucial
to proactively implement strategies to reach more underrepresen-
ted groups, such as Black and Indigenous women. As highlighted
by the Brazilian Ministry of Women data, these groups face sig-
nificant barriers to accessing higher education in STEM. Future
editions should focus on deliberate outreach to these communities
to ensure the program effectively contributes to a more equitable
and inclusive technology sector.
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5.4 Drop-out Rate

The dropout rate in the course was high, with a total rate of 53.6%.
This index is consistent with high rates observed in online, open-
access courses. Studies on Massive Open Online Courses (MOOCs)
often report dropout rates ranging from 75.0% to 95.0% of enrolled
students [4, 12].

Several factors contributed to this outcome. Many students were
in their final year of high school, balancing school, work, and pre-
paration for university entrance exams, which limited the time
available for the course. Similarly, the primary reasons for eva-
sion identified in MOOC studies are related to a lack of time for
dedication and family problems[12].

Another factor was the difficulty some students faced with self-
directed learning. The Project-Based Learning (PBL) methodology
also posed challenges for students who were not used to autono-
mous learning. Furthermore, group formation impacted retention:
students who could not integrate into a team or whose teamma-
tes gave up on the course often struggled to stay motivated and
complete assignments.

These observations suggest that prioritizing younger students
(those in the last years of middle school and the first years of high
school) could reduce dropout rates, as they generally have more
time to engage with the course. Additionally, providing structured
support, encouraging mentoring sessions, and facilitating team
formation may help students who are learning independently and
improve overall course retention.

5.5 Ethical Considerations

While the project was conceived with the primary goal of promo-
ting gender inclusion, a key lesson for future editions concerns
the formal ethical procedures required for academic reporting. The
project obtained informed consent from the legal guardians of all mi-
nor participants, demonstrating a commitment to ethical practices.
However, the data collected from participants, including grades and
qualitative feedback, was not formally reviewed by an institutional
research ethics committee (CEP). For this reason, this report does
not present the direct results of that data. The experience unders-
cores the critical importance of a formal ethical review process for
any project involving data collection from human participants, par-
ticularly minors. This step is essential not only for compliance with
academic publishing standards but also for ensuring the highest
level of protection and transparency for all involved.

6 CONCLUSIONS

This paper presented an experience report on the Web Develop-
ment School for Girls, an online initiative designed to address the
under-representation of women in computer science by promoting
interest, technical skills, and self-confidence in STEM among high
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school students. The results demonstrate the program’s effective-
ness, as evidenced by the high quality of the projects delivered by
students who completed the course. Additionally, the data showed
a significant increase in participants’ self-confidence and interest
in pursuing technology careers.

While the program successfully achieved its core objectives,
it also highlighted key limitations, most notably the high 53.6%
dropout rate. The online, asynchronous format, despite its flexi-
bility, posed challenges in maintaining engagement, particularly
for students managing multiple commitments. Nevertheless, this
work contributes a valuable model for free, online STEM educa-
tion, detailing critical lessons learned regarding pedagogical design,
administrative management, and student engagement strategies.

For future editions, the findings suggest the need to implement
additional strategies to improve student retention and engagement.
Strengthening the sense of community through more frequent live
sessions or face-to-face meetings could help build a stronger con-
nection with participants. Enhancing the curriculum with more
detailed, accessible content for complex topics like Django is also
essential. By continuously refining its approach, the Web Develop-
ment School for Girls can further its mission of contributing to a
more equitable and inclusive technology sector in Brazil.
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