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ABSTRACT

STEM (Science, Technology, Engineering, and Mathematics) Education is an integrated approach that
promotes interdisciplinary teaching by encouraging the use of materials, practical and collaborative work,
discussion, research, and problem-solving. Based on active learning, this approach provides students with
the opportunity to learn by doing, creating, manipulating, and experimenting, while simulating,
conjecturing, and validating. In addition, it allows the mathematical analysis of the properties of objects
and phenomena through work with concrete materials, enabling more realistic and contextualized
approaches.
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INTRODUCTION

An integrated teaching perspective that embraces the interdisciplinary teaching of Science,
Technology, Engineering, and Mathematics is known as STEM Education (acronym for Science,
Technology, Engineering, and Mathematics) in which it allows and promotes the use of materials and
equipment, encourages hands-on work, cooperative learning, discussion and research, questioning, and
conjecture, the production of justifications, the preparation of reports, the problem-solving activity,
including the use of technologies (BAIOA & CARREIRA, 2019). Also according to the authors, the
possibility of seeing experimental activities based on real objects as a particular type of mathematical
modeling activities is based on the following assumptions: (1) students have the opportunity to "learn by
doing" (while creating, manipulating and experimenting, simulating, conjecturing and validating); (2)
working with concrete materials is a way of mathematically analyzing the properties of objects and
phenomena, allowing more realistic approaches.

In today's society, the relevance of the integration and use of digital technologies in human
activities, both personally and professionally, is undeniable. This integration also occurs in the educational
context, affecting the teaching-learning processes and making traditional teaching, based solely on the oral
transmission of information, increasingly unfeasible. Faced with this reality, institutions and teachers face

the challenge of educating and forming critical and up-to-date citizens, capable of applying scientific
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knowledge in their personal and professional conduct, guiding their ability to act in society (TEONES et
al., 2020).

By working in this way with STEM disciplines, the student is also able to develop leadership;
teamwork; improve the relationship with the teacher and classmates, in addition to being the protagonist
of their own learning. Because the student needs to seek such concepts to solve the proposed problem, and
who does this is the student himself, the teacher acts as a mentor or facilitator of the process, which in the
end characterizes the student as the main author of the learning. (BRIGHENTI et.al., 2015).

According to a report by the European Parliament, according to Caprile, Palmén, Sanz, & Dente
(2015) the rate of jobs in STEM professions is expected to increase significantly by 2025. Thus, it is
necessary to train more highly qualified individuals in STEM, and the challenge falls on teachers to make
these areas appealing to students. To this end, it is necessary to rethink the role of everyone in the learning
process in the digital age (COHEN & PATTERSON, 2012), prioritizing innovative and active teaching
methodologies, such as project-based learning, which provide students with authentic and contextualized
experiences in order to develop skills in STEM areas (CAPRARO & SLOUGH, 2013).

One of the justifications for the implementation of education from the STEM perspective, in the
world and in Brazil, is that the labor market is changing exponentially due to the use of technologies,
requiring people literate in STEM, both to pursue technological careers and to live in this society (Freitas,
2019).

OBJECTIVE
The general objective of this article is to describe the development of a STEM project by high
school students to create a mathematical knowledge journey.
As specific objectives, there are:
o Define the learning needs in the target audience;
o Establish the expected outcomes of the STEM project;

e Present the content proposals to be developed.

THEORETICAL FOUNDATION

STEM content integration is an educational approach that aims to connect the disciplines of
science, technology, engineering, and mathematics to highlight the fundamental ideas of these knowledge
areas. There are several approaches to achieve this integration, with different terminologies being used by
different authors. Some authors differentiate between multidisciplinary and interdisciplinary approaches.

Other authors differentiate interdisciplinary approaches from integrated approaches (Thibaut et al., 2018).



\/

educators, as well as the adoption of innovative pedagogical strategies and the creation of collaborative

The implementation of disciplinary integration requires a change in mindset on the part of

learning environments. In addition, the authors recommend promoting interdisciplinary research projects
and developing partnerships between educational institutions and business sectors to strengthen
disciplinary integration in STEM education (Aguilera et al., 2021).

According to Moreira (2018), the basis of STEM involves the integration of the themes studied,
breaking the fragmented structure and making connections with the real-world context in an innovative
education with meaningful learning. According to the author, practice involves the learner in solving a set
of tasks or problems that are challenging, but feasible, and that explicitly involve the practice of reasoning
and scientific performance.

Considering specifically mathematical knowledge, according to Godoy (2016), the contribution of
mathematics to the general purposes of education is positive and beneficial, since its knowledge helps in
the development of reasoning capacity and has the function of an auxiliary instrument for various
disciplines and areas. In addition, mathematical knowledge at least serves as the basis for several
technological advances, and is therefore ubiquitously present in STEM careers.

In this approach, the teaching of mathematics needs to provide the student with forms of learning
that go beyond the disciplinary contents of the curriculum, emphasizing the contribution and influence that
mathematical knowledge has in the formation of the individual, as well as its contribution to citizenship,
technology and scientific advances in a contextualized way. This action, according to some authors, is
fundamental to give relevance to school mathematics, so that the option for STEM careers can be more
representative in a future technological scenario (GESSER; DIBELLO, 2016; GODOY, 2016).

In this context, there is a need to review methodologies in Brazilian schools, and it is important to
invest in multidisciplinary learning programs based on projects focused especially on science teaching or
STEM subjects. Investments in STEM disciplines awaken in students an interest in scientific disciplines,
as these challenges relate to everyday life and arouse the curiosity to know the reason for events. (ROSS,
2017).

In the classroom, this becomes a great challenge for the educator, since the teacher of another
generation needs to understand this divergence of priorities and help students to build their own way of
learning. For this, active learning methodologies seek to serve this generation, since they intend to change
the way of learning and teaching, making teaching more dynamic and fun, with classes being more
interesting for students. (LIMA, 2016).

This motivation is facilitated because the purpose of STEM disciplines is to work from something
students' daily life so that they can propose solutions and innovate in the solutions of these conflicts, and
in this way, have the opportunity to learn in a meaningful way. (PAVAO & FREITAS, 2008).
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technologies. To meet this future demand and ensure innovation and economic growth, it is necessary to

As the world becomes increasingly technological, these new jobs will have a direct link to new

encourage young people to study disciplines related to technology in an interconnected way. (HECK,
2017). Also according to the author, it is essential that the new generation of students learn STEM content
in an integrated way. This current educational model seeks to offer students a view of the phenomena that
make up these areas in relation to everyday life.

Many students develop attitudes and skills compatible with the STEM methodology, especially in
relation to digital games, where the demand is intense in the appreciation and participation of being part of
a list of members focused on that area of interest. According to Ishak (2021), the number of digital games
for STEM continues to increase as a result of the development of the gaming industry. According to
Correia & Batista (2021), STEM Education has been in the spotlight in recent years due to its potential for
the development of diverse skills and for encouraging the pursuit of careers in related areas, especially due
to the transformations that have occurred in the contemporary era.

The scientific, technological, and economic development of a nation depends on a society capable
of technological innovation. In the same way, in order to ensure meaningful and integrative learning in
current times, we need to develop a critical view of discussions about educational processes. Critical
knowledge is part of science, as well as ideas transformed into projects that are capable of changes in the
human being in social terms in the educational sphere (SEDLACEK, 2021).

METHODOLOGY

The classification of this research is a case study and defined as follows (MIGUEL et al., 2018):
how much nature is APPLIED because it is characterized by its practical interest; as for the objectives, it
is DESCRIPTIVE, as it describes the development of a project of mathematical learning solutions; and
when the approach is defined as QUALITATIVE, because its results consider that there is a relationship
between real and subjective in the interpretation of phenomena and the attribution of meanings. For Yin
(2014), the case study is an investigation of contemporary phenomena in the context of real life.

The National Common Curriculum Base (BNCC) is a document that defines all the essential
learning that must be developed by students throughout all stages and modalities of Basic Education.
Essential learning should ensure that students develop ten general competencies, among them is the
competence that refers to Digital Culture (BRASIL, 2018, p. 9). Digital culture is an important tool for the
student because it makes him the protagonist of his own learning, strengthening autonomy and being able
to interact critically with different knowledge that will improve teaching and learning.

Mathematical knowledge, on the other hand, is very important because it has great application in

society, forming critical and reflective citizens, in the area of mathematics, elementary education must be
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committed to developing mathematical literacy, which is fundamental "for understanding and acting in the
world", favoring the development of logical and critical reasoning, stimulating research (BRASIL, 2018,
p. 266). It adds that the national guidelines indicate that the area of Mathematics should ensure that
students relate empirical observations of the real world to representations (tables, figures and schemes),
relating them to a mathematical activity, making inductions and conjectures, thus developing the ability to
identify opportunities to use mathematics to solve problems.

The object of study is the students of the second year of high school of a private institution that has

as one of its purposes to develop a Technological Education in the teaching-learning process.

DEVELOPMENT

The proposed STEM project aims to create multiple solutions in the teaching-learning process for
mathematical knowledge. These solutions occurred from the evaluation of the deficiencies in the learning
of Mathematics (Elementary 1) defining the theme of knowledge.

The initial stage was an unstructured interview by the students to the elementary school teachers
about which were the contents of greatest need in mathematical learning, thus meeting an internal
educational demand, enabling the application and validation of the proposed learning solution.

The definition of the learning content for each of the teams was designed through an active
learning methodology called World Café. According to Da Silva (2023), a relevant characteristic of the
World Café is the agility and fluidity between the teams, in order to allow participants to move through
several other groups, having the opportunity to look at a certain content from different perspectives. Thus,
the groups defined at the beginning of the activity will diversify throughout the course of the proposal,
ensuring the circulation of ideas.

The results established by the groups and shared among all were:

e Writing: stimulation of fine motor coordination;
e Sums of units and tens,
e Multiplication;

e Geometric shapes.

As expected results for the development of teaching-learning solutions in mathematical
knowledge, students will have the following deliverables:
e Learning Activity Roadmap: content, practice (include use of VR), assessment. Succession;

e Learning Contents and Media: abstract content, media (dynamics, practices and virtual reality);
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e Development of solutions: guide the programming of the proposed content in virtual reality
(immersive);

e Validation of the proposed solution: apply the Learning Path (target class).

As for students, the project is expected to promote:
¢ Stimulate the teaching process (teaching);
e Understand mathematical learning deficiencies;
o Evidence scientific research and writing;

o Develop skills: teamwork, leadership, communication, creativity, systems thinking, among others.

FINAL CONSIDERATIONS

The proposal to transform second-year high school students into teachers for elementary school
students in mathematical content is the main pillar of the project established and in execution. For Ninow,
from Assis Olgin & Groenwald (2022), the development of projects, in which the student acts with
challenging, innovative activities that integrate STEM areas is a path for the development of the
aforementioned skills.

The objectives of this article were achieved with the process of defining the content to be
developed through interviews with teachers and discussion between groups through active methodology.
The deliverables during the development of the STEM project were presented, from the learning path to
the validation of the target audience.

The process of involving Mathematics and Technology, pillars of STEM with the use of virtual
reality in the learning process, promotes an educational transformation with a greater capacity to
understand certain content. Thus, this project can bring significant contributions to establish a disruptive
education that is more appropriate to the current reality and, preparing for the future.

As a proposal for future research:

o Evaluate projects with other areas of knowledge: Sciences;

¢ Include content associated with Lean Thinking and Analysis Tools (Quality).
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