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Abstract. Computational Thinking (CT) has been recognized as a key compo-
nent in students’ development, strengthening abilities such as creativity, auton-
omy, and problem-solving. This work presents a workshop for high school girls
from a public school using Scratch to introduce programming concepts and en-
courage girls’ participation in Computing. The initiative provides an accessible
and interactive learning experience that supports digital skills and promotes a
more inclusive approach to programming education. Results show that most stu-
dents achieved “Adequate” and “Excellent” levels in skills involving abstrac-
tion, algorithms, and data analysis, suggesting assimilation of CT concepts and
the potential of the workshop to foster girls’ engagement in Computing.

1. Introduction

Computing in Brazil still presents a marked gender imbalance: fewer than 20% of en-
trants and fewer than 16% of graduates in Information Technology (IT) higher edu-
cation programs are women (2023) . This underrepresentation is related to structural
and historical factors, such as gender stereotypes, low visibility of female role models,
and the absence of efforts to encourage girls’ interest in Computing in Basic Education
[Deus et al. 2020, Souza et al. 2025]]. Thus, the inequality is not primarily the result of
individual lack of interest, but rather of limited educational opportunities and a socially
constructed sense of non-belonging [Santos and Marczak 2023]].

In this context, adopting educational strategies to increase women’s participation
in Computing is an effective way to reduce disparities. Among these strategies, Compu-
tational Thinking (CT) stands out as a set of problem-solving skills involving decompo-
sition, abstraction, pattern recognition, and algorithm development [Wing 2021]. When
embedded in inclusive learning environments, mediated by women and centered on stu-
dent protagonism, CT-oriented practices help reshape perceptions of the computing field,
reduce gender stereotypes, and strengthen self-confidence. Thus, integrating CT into ac-
cessible activities can increase girls’ engagement and broaden views on tech careers.

Teaching CT in Basic Education requires selecting appropriate tools. In this
context, Scratclﬂ stands out as one of the most widely used platforms to support
practices aimed at developing CT in educational initiatives and academic research
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[Resnick et al. 2009]. A study by Garcia and Bittencourt (2023) indicates that Scratch
was employed in 56.9% of the analyzed works on CT development, surpassing approaches
such as Code.or App Invento Kod and Blocklyﬂ This predominance is related
to its block-based visual interface, which reduces the cognitive load associated with the
syntax of textual languages and enables novice students to focus on understanding algo-
rithmic reasoning and structuring solutions. Moreover, the environment encourages an
exploratory approach, where error is seen as part of the learning process, contributing to
the gradual development of students’ confidence.

In addition to addressing educational demands, this initiative aligns with the
United Nations Sustainable Development Goals (SDGs), particularly SDG 4 (Quality Ed-
ucation) and SDG 5 (Gender Equality) [United Nations 2015]. By promoting learning
experiences in Computing for girls in public high schools through an accessible, playful,
and authorship-centered approach, the workshop helps expand opportunities and reduce
gender barriers in technology. In this sense, the proposal aligns with international ef-
forts to foster inclusion, diversity, and women’s participation in STEM, while remaining
aligned with national guidelines and the public school context.

Despite these advances, a significant gap remains in accessible school-based inter-
ventions that can effectively engage high school girls in introductory programming while
fostering CT in a meaningful and inclusive manner. In this work, we present an experi-
ence report on implementing an introductory Scratch programming workshop for girls in
public schools. The workshop was developed within the scope of the outreach Meninas
Programadoras JF [Coutinho et al. 2025] , in partnership with Escola de Games UFJF
[Genesio et al. 2023] , to encourage women in Computing and promote the development
of CT and programming skills. The remainder of this paper is organized into four sections:
related work, materials and methods, results and discussion, and final considerations.

2. Related Work

Recent literature reports initiatives for teaching Computing in Basic Education through
workshops, active methodologies, and introductory programming, including efforts to
promote girls’ participation. In this context, Pereira et al. (2025) adopted Problem-Based
Learning (PBL) in high school, integrating Computing with Digital Culture in a 16-hour
course, using quizzes and Dr. Scratch for evaluation. Results showed good learning out-
comes, although abstraction remained limited. Pinto et al. (2020) proposed activities for
37 girls from public schools that combined texts, comics, unplugged tasks, and Scratch,
which proved effective despite differences in prior knowledge.

Calderon et al. (2025) developed a progressive learning pathway with awareness
activities, Scratch, and Robotics (LEGO EV3), highlighting student agency, especially
in mentoring roles. Similarly, Santos et al. (2024) explored storytelling in workshops,
increasing engagement and strengthening university—school collaboration. In the same
direction, Gomes et al. (2014) also used Scratch to foster STEM learning, with students
applying programming concepts despite initial difficulties.
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Finally, Ferreira et al. (2025) addressed the transition from visual to textual lan-
guages. In a 20-hour course grounded in PBL and gamification, the authors found that
methodological adaptation and inclusive environments help mitigate performance drops
when moving from Scratch to Python, reinforcing the role of visual tools as an entry point.

Figure [I] synthesizes the assessment instruments and results, providing a compar-
ative overview. Our study combines Scratch, girls’ agency, women-led workshops, and
activities that foster authorship and autonomy.

Assessment Instruments

Reference

Presents strategies for contextualizing

Pereira et al. Automatic analysis (Dr. Projects classified as "In Development: rogramming learning in educational
(2025) Scratch) and gamified quizzes good logic but low abstraction prog g settingi
Pinto et al. Activity observation and Initial programming proficiency and Shows early experiences aimed at
(2025) project analysis algorithmic understanding increasing interest in programming

Motivation and performance in
questionnaires and

Highlights actions designed to
encourage girls' participation in

Calderon et al.
(2025)

The students’ protagonism consolidated
technical self-confidence

competitions Computing
Santos et al Qualitative discussions and The subjective connection generated Emphasizes inclusive and engaging
(2024) . personal narratives immediate engagement and strengthened approaches for teaching
(Storytelling) support programming

Mastery of control structures, interative
project development and collaborative
skills

Gomes et al. Final project analysis and
(2025) activity observation

Reinforces the potential of creative
programming activities in education

Identifying of performance degradation
during the transition to text-based
programming (Python)

Ferreira et al. Performance rankings and
(2025) learning curve analysis

Highlights Scratch as an initial step in
learning programming concepts

Figure 1. Overview of related works: assessment instruments and main results.

3. Material and Methods

The methodology was based on active learning and project-based learning [Bender 2012,
Prince and Felder 2006, Santiago et al. 2023]], which place students at the center of the
learning process, fostering autonomous and reflective learning through practice and ex-
perimentation. The Workshop Planning aimed to develop CT and programming skills,
based on the BNCC Computing competencies [Brasil 2022] (Table|[T). Strategies focused
on discovery and problem-solving. Activities were designed to promote engagement and
original solutions, encouraging programming practice in a playful, accessible way while
considering students’ prior knowledge. As part of this planning, we conducted an Infras-
tructure Mapping to identify available spots with functional computers with Internet
access, ensuring equitable participation and adequate resources. The Definition of Re-
sources included equipment and materials for instruction and practice. Computers with
Internet access and a projector were used to present Scratch and instructional materials.
These slide#ﬂ, developed with Meninas Programadoras JF and Escola de Games UFJF
supported the explanation of concepts and guided the activities.

3.1. Workshop Structure and Implementation

The Workshop Implementation followed a structure of progressive meetings that com-
bined expository moments, guided exploration, and practical tasks. The main resource
produced was the instructional material conceived as a mediation script that alternates
concise explanations, interactive examples, and proposals for experimentation. This or-
ganization contributed to content comprehension and continuous participant engagement

Shttps://www.canva.com/design/DAGO0gOSkJ90/IgHYJg _sttpHYs-s80KqzA/view
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Table 1. BNCC for Computing skills developed

Skill \ Pedagogical relationship with Scratch activities

EM13CO01 | Related to the identification and formulation of problems addressed through computational solutions. Developed
in the workshop based on the definition of objectives and the expected behavior of the projects created in Scratch.
EM13CO02 | Associated with abstraction and problem decomposition processes, explored through the organization of ideas
into actors, events, and distinct scripts within the Scratch environment.

EM13CO05 | Linked to the analysis and comparison of different computational solutions for the same problem, encouraged
through collective discussion of projects and reflection on alternative implementation strategies.

EM13CO06 | Related to software evaluation, considering characteristics such as functionality, clarity, usability, and adequacy
to the proposed objectives, based on the critical analysis of the programs developed in Scratch.

EM13CO15 | Explored transversally through the analysis of the interaction between students and the artifacts created in Scratch,
considering user experience, interface clarity, and the suitability of the projects to educational and playful contexts.

throughout the activities. We organized the workshop into four practical classes and one
final meeting, each lasting one hour, totaling five hours of instruction, with a logical pro-
gression of content, as shown in Figure @

Figure 2. Visual representation of the workshop structure.

The first session began with interaction among participants and instructors to es-
tablish a welcoming, safe environment appropriate to students’ levels of technological
familiarity. Next, an introduction to the basic functioning of computers addressed con-
cepts related to input, output, and data-processing devices. This stage enabled students
to understand how computers receive, process, and return commands and information,
providing a conceptual foundation for the logical principles explored in later sessions.

Next, we presented the concept of a programming language, then introduced
Scratch. The interface organization was explored in detail, highlighting essential func-
tionalities for project development and reducing difficulties during practical activities.
We also guided students in creating platform accounts, which enabled them to save and
resume their work later. Additionally, examples of games produced by the instructor and
other creators were presented, illustrating the platform’s variety of development possibil-
ities, particularly in themes close to participants’ daily lives.

In the subsequent sessions, the activities focused on exploring the Scratch block
categories, starting with fundamental elements and progressing to more complex re-
sources. In practice, the proposed exercises directly revisited the concepts presented in
the expository moments, ensuring coherence between theory and experimentation. Stu-
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