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Introduction

Freire (2011, p. 30) emphasizes that through school inclusion we perceive an
urgent need to think about a more just and egalitarian society. In this way, based on
the participation of all students, without exceptions, who seek to build knowledge.
Freire (2011) also explains that this integration through the discipline of natural
sciences must meet differences without discriminating or separating students in the
classroom. Consequently, the topic is still little investigated, since researchers who
deal with this subject usually focus on one or two limitations arising from
deficiencies, producing techniques and/or pedagogical materials that meet the

needs of a specific audience. In this way, disregarding other needs.

The "Salamanca Declaration" (1994, p. 3-27) reaffirms that, through this
investigation, we will analyze and quantify the study based on a review of updated
publications and teacher training focused on school inclusion and sustainability for
the teaching of Natural Sciences in basic education. To this end, a theoretical,
quantitative and bibliographical review on the topic addressed in this study was
necessary. The document Brasil (1998, p. 46) emphasizes that inclusive education
began to have greater importance from the 1990s onwards, with the

implementation of the Federal Constitution of 1988 and, consequently, with the Law
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of the 1996 National Education Guidelines and Bases, which consolidated inclusive
education in the regular public education system.

Melo, Sampaio (2013 p.6), and Santos. AM T (2008 p.9), through the
document: “Autism: a challenge in literacy and school life”, state that, in this sense,
the challenges are many, however, the inclusion process is not established only in
the classroom practice, but also in the various relationships between the subjects,
developed in the formal and informal context of the daily life of the disabled. Thus,
the question that guides this investigation is to discuss the relevance of the
integration of the discipline and the challenges that public school professionals face
in the insertion of inclusive proposals, with a focus on Sustainable Development in
natural sciences.

It is therefore necessary to rethink the current scenario and seek a political-
pedagogical restructuring, accompanied by ongoing training, that will allow a new
format for approaching content in the classroom. This paper aims to discuss the
relevance of inclusion and the challenges of inserting methodological proposals
adapted for students with multiple disabilities, seeking to promote an education
based on the sustainable development of sciences in the school environment. This
study shows that natural science has always been linked to the transformations that
occur in space, time and matter, configuring itself as a school environment that
should encourage students to observe, analyze and understand its changes over
time.

In this way, scientific research involves deepening the fundamental concepts
of natural sciences to interpret ideas, phenomena and processes to be used in
investigation procedures aimed at dealing with everyday situations and local and
collective demands, and proposing interventions that consider local development
and improving the quality of life of the educational community. According to Santos,
M. (2008, p. 74), through the article: “Space and Method"”, the National Curricular
Parameters (PCNs), the National Common Curricular Base (LDB) and (BNCC) for
natural sciences, the author highlights, through research, a proposal for the study
of environmental issues, which favors a clear vision of local, regional and global
problems. This helps in the understanding and explanation of pedagogical content
and provides elements for decision-making, allowing necessary interventions in the

educational process.
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Researchers Guimaraes, R. Fontoura (2012 p.508-532), Leff, E. (2001
p.31), Libaneo (2015 p.629), and the UNCMAD document (1991 p. 46), emphasize
that through the guiding documents, the Geography teacher has reinforced his/her
teaching process, integrating learning focused on environmental sustainability.
Thus, it is clear that education can and should play a decisive role in preparing
students, providing them with knowledge, skills, abilities and values that enable
them to understand the current reality. This is based on the premise of learning
"Natural, Inclusive and Technological Sciences TDICs" and the possibilities of the

concept of "environmental sustainability" for regular education.

The objective of this study is to critically analyze the educational practice of
Natural Science through inclusion and technology from the perspective of
environmental sustainability and to verify its impacts on teacher training and, especially,
on school learning. In addition, it seeks to discuss more effective alternatives for
evaluating student performance, resulting from this systematic process. Pletsch (2020,

p. 57), conceptualizes the etymology of the word "inclusion" and states that:

[...]is related to the act or effect of including people who do not fit into the
molds of normality standards imposed by society. There are several types of
disorders defined as "disabilities", such as physical, motor and visual
disabilities, as well as disorders such as ADD (Attention Deficit Disorder),
ADHD (Attention Deficit Hyperactivity Disorder), Dyslexia, Dyscalculia,
Dysgraphia, Autism Spectrum Disorder, and high abilities, thus covering
multiple disabilities.

That said, Pletsch (2020 p.70) reaffirms that these limitations mean that
students with various or multiple disabilities need to be included in any discipline,
including Natural Science, so that they can complement their learning through
educational curricular intervention, in an integrated context of school-age subjects.
Based on this educational premise, the practice of sensitivity in the classroom is
essential, because in a school class, regardless of the level or type of education,
there are individuals with varied specificities. From this perspective, there are always

teachers who can identify students' difficulties even before their families realize it.

Mantoan (2015, p. 16) highlights that the school's main objective should be to
train a new educational generation in regular classes, complemented by Specialized
Educational Assistance (AEE). In this context, the National Education Plan (PNE), in its

Goal 4, reinforces the commitment to education
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special inclusive for students aged 4 to 17 with disabilities, autism spectrum
disorders and high abilities/giftedness.

According to data from the 2023 School Census, released by Inep (2023), and
observed in Chart 1 below, the percentage of enroliments of students with multiple
disabilities included in regular classes has shown consistent growth over the years.
In 2019, 92.7% of these students were included in regular classes, while in 2023 this

percentage rose to 95% (Inep, 2023).

Graph 1-Multiple Disabilities found in the Inclusion process in public schools.
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I Incluido em classe comum com AEE [l Incluido em classe comum sem AEE [l Classe especial

Source:lnep.Basic Education School Census 2023

When comparing the provision of inclusive education by administrative
dependency, it is observed that the state (97.8%) and municipal (97.3%) networks
have the highest percentages of included students. However, in the private network
the reality is still different: of the total of 263,874 special education enrollments, only
148,308 (56.2%) are in regular classes. (INEP, 2023).

Furthermore, these students' access to Specialized Educational Assistance
(AEE) classes also increased, from 40.6% in 2019 to 42% in 2023 (INEP, 2023). These
advances indicate a gradual but significant movement towards more inclusive
education.

Based on these data, this research proposes the inclusion of Science teaching
in a sustainable and inclusive way as an essential aspect to be worked on in basic
education schools in Uberaba, MG. This pedagogical paradigm will be structured

based on the analysis of graphs and contextualized data, focusing on
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teaching process as an integrative discipline, which seeks to articulate
environmental, social and economic issues. In this sense, the curriculum will be
adapted to offer a facilitating approach that promotes equity and inclusion in
classrooms, ensuring that all students, regardless of their conditions, can actively

participate in the learning process.

Methodology

Amaral (2013, p. 6) investigates the discrepancies between the rates of
automatic promotion of learning in natural sciences, through sustainable inclusion
and TDICs, of students attending basic education. The objective of this panorama
was to perceive the impacts of the learning of these students once the activities
were contextualized in the premise of environmental sustainability.

This research was based on the bibliographic, quantitative and literature
review methodological approach of the following authors: Almeida (2013), Amaral
(2013), Barreto (apud Moreira, 2000), Brasil (1998), (2017, LDBEN and BNCC), (2019
PCNs), (2021, LDB), Boff (2012), Capra (2002), Pastoriza and Orlando (2015), Caiado
(2015), Cnumad (1991), Salamanca Declaration (1994), Freire (2011); Gadotti (1996),
Guimaraes R. Fontoura (2012), Fernandes (2016), Libaneo (2015), Leff, E. (2001),
Mantoan (2015), Melo; Sampaio (2013), Santos (2008), Pletsch (2020) and Rodrigues
(1998). Therefore, the study raised the following problem: “What are the viable
solutions for inclusive teaching that we seek to overcome, considering the
difficulties encountered by teachers in the systematic process of teaching Natural
Sciences to students with varied or multiple disabilities?"

Thus, when researching the subject of this study, we noticed the gaps that
were presented by teachers arising from the needs, mediations and limitations of
the subjects in learning. Therefore, see below the activities that were worked on
with natural science students in the AEE resource room, on the premise of digital
technologies, used for the development of natural science learning in the process of

inclusion of students with multiple disabilities.

In this sense, AlImeida (2013 p.110) emphasizes that, in order to meet the
methodological activities of this research, the school mobilized efforts so that its

members focused on building sustainable societies. In this way, it sought to
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direct teaching towards an approach that contributes to the comprehensive
education of basic education students.

Graph 2 -Activities to support students with difficulties in Science
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Source: Prepared by the Authors (2023).

Almeida (2013) concludes that, to ensure the validity and reliability of the
data, procedures such as triangulation were adopted, verified through multiple
sources to ensure their accuracy and consistency. In addition, these analyses and
interpretations were reviewed by experts in the field of education to validate the

conclusions and ensure the accuracy of the results.

Development:Reflections on the possibilities of the concept of environmental

sustainability in Natural Sciences through Inclusion and Digital Technologies

Gadotti (1996) and Caiado (2015) emphasize that it is important to
understand that Education constitutes a call for the reorientation of existing
educational policies, programs and actions. In this way, it must be guided by the
interdisciplinary learning process in the most diverse areas of knowledge, enabling
the insertion of themes that aim to apply concepts within the reality in which the
subjects are involved and inserted, collaborating in decision-making and in
improving the quality of life.

In this context, the author. Leff (2001 p. 31),corroborates the reflection that
This interdisciplinary process of inclusive learning, guided by the Sustainable

Development Goals, through the 'global agenda' for the period 2015-
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2030, must ensure that all students acquire the knowledge and skills necessary to
promote human rights, gender equality, global citizenship and the appreciation of
cultural diversity for peace.

This is a constant and prolonged process of reflection-action-criticism by the
professionals who make the educational act possible. Leff (2001 p.191) states that
this methodological process of learning in 'natural sciences and inclusion' has thus
broadened discussions, being perceived as a new strategy for the development of
individuals with disabilities. Therefore, he makes it clear that many believed that no
human activity could influence the balance of the planet. In turn, Libaneo (2015)
supports the analysis of this pedagogical-curricular panorama of learning and

emphasizes that:

[...] there was a new understanding of the influence exerted by man in
relation to the limit of our planet's capacity and the very continuity of life on
Earth. Several adaptations were proposed to the concept of sustainable
development in the natural sciences, with the aim of making it more
understandable for everyone Libaneo (2015 p.650).

Based on the assumption of understanding this strategy for developing the
learning of individuals with disabilities,Lebanese (2015),proposes the application of
an Education focused on Sustainability that is interdisciplinary and holistic. It
assumes that this knowledge must be based on the school curriculum, in a proposal
contextualized with the local reality, which enables the development of critical
thinking and the ability to find solutions to the problems and challenges of their

community. In this sense,Amaral, (2013), explains that

[...] The teaching of natural sciences in Inclusive Education faces several
challenges, ranging from teacher training to classroom practice. However,
the definition of the term 'sustainable development' can lead to
contradictory interpretations and is constantly evolving. It is necessary to
understand its concepts and meanings to ensure success in educational
proposals Amaral (2013, p. 8).

Boff (2012, p. 21) reports that in this process of educational praxis, it was noted
that the challenges encountered in the educational context were diverse, especially in
the inclusive teaching of sustainable natural sciences combined with ICTs. The
conception of education for all involves mainly the promotion of equality and the fight
against discrimination. It is in the initial training that these values are learned. The
teacher plays an essential role in this process. In addition, all of this requires that the

educator be prepared to deal with adverse situations, where there are
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Individuals with different levels of learning are present. The educator must
encourage debate among students about the discrimination that marks social
relations, helping them to realize that they are part of groups and that, within them,
there are differences. Note the word cloud that highlights the premise of this

investigation.

Figure 1: Word Cloud Inclusive and Technological Education in Natural Sciences
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Source:Santos, M. (2008, p. 74), Volume 1 of the Work: “Space and Method".

In this way, Fernandes (2016 p.107) analyzes education and confirms that it
must provide all students with the conditions to become subjects, capable of
reflecting on their own destiny. In this sense, Fernandes (2016 p.114) explains that
the main challenge encountered in working with students with disabilities is
inclusive curricular practices. Often, there is a lack of adequate technological
resources for the full development of the work, which further increases the
difficulties for the educator. However, it is necessary that the classroom and the
teaching work plan have content that is appropriate for all students. It is essential
that changes and adaptations occur in the classroom, in which there is mediation
and inclusion of teaching materials such as books, maps, computers, and games,

involving the flexibility, respect, motivation, and creativity of the teacher.
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Based on this premise, Rodrigues (1998 p. 133) emphasizes that despite the
constant concerns about the methodology used in the classroom to work with
students with disabilities, this should not be the only factor to be analyzed to
implement inclusive teaching, since other elements are extremely important. The
author Rodrigues (1998 p.138) also reports that the National Common Curricular
Base, through the documents (BNCC, 2017), (LDB 2021 p.46-51) and (PCNs 2019 p.
325), advises that these individuals require individual adaptations. However,
focusing excessively on the specificities of students, instead of implementing more
significant adaptations, such as teacher training and the organization of classrooms
and the school for service, can lead researchers to believe that changes in
methodology alone are sufficient to effectively include people with disabilities in

science classes.

Discussion and Results

To answer the guiding question of this study: What are, according to the teachers
participating in the research, the contributions that natural and inclusive sciences bring
to professionals who work with the discipline from the perspective of sustainable and

technological development of students with disabilities in public education?

And to achieve the goal of critically analyzing these educational practices, the
research played an essential role in examining both the positive aspects and the
challenges associated with promoting the inclusion of these students.

Furthermore, we sought to evaluate pedagogical practices and significant
learning, considering their implications as mediating tools in the educational
process. The critical analysis of the theme of inclusive education, especially in recent
decades, has gained relevance in various contexts and circumstances. In this
scenario, schools have been repeatedly called upon to offer appropriate responses
to contemporary demands, adapting to the needs of their students and
incorporating practices that promote equity.

The current historical moment demands active and effective participation
from the school institution and its professionals, who must be prepared to face the
challenges imposed by inclusion, especially in public education. The natural sciences
approach, within this context, emerges as an integrative perspective, which not only

facilitates teaching and learning, but also reinforces the
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commitment to sustainable development and the promotion of a fairer and more
inclusive education. Critical analysis of the theme of inclusive education over the last few
decades has emerged in different contexts and circumstances, and the school
institution has been called upon to provide appropriate responses. The current
historical moment demands effective participation from the school and its

professionals. Caiado (2015) states that

[...] the teaching of Natural Sciences plays a fundamental role in helping to
educate any citizen, as it develops a greater understanding of reality by
studying directly with the socially produced space, and also plays a
significant role in learning, whether by providing the development of
observation, description, analysis skills, such as learning to observe,
describe, compare, establish relationships and correlations, draw
conclusions and make syntheses of the living space; or by enabling the
appropriation of content that allows us to read the world and the place in its
contradictions Caiado (2015 p. 782).

That said, Caiado (2015, p. 783) emphasizes that pedagogical mediation for
these students requires specific preparation on the part of teachers, because the
more diverse the work carried out in the area, the greater the understanding and
improvement of activities aimed at this audience. However, the data point to the
need to diversify the themes related to different disabilities, based on sustainability
projects.

Therefore, as discussed in the research, it was noted that teacher training has
been a key way to overcome the challenges of teaching people with disabilities in
reqular classrooms, without having had specific training in the area. Proposals for
training natural science and biology teachers that take disabilities into account, in
addition to methodological adaptations for teaching, are scarce. In this context, we
conclude this discussion and propose that further studies be carried out on the
practice of teaching sustainable sciences through inclusion and technological tools,

as this will enable quality education for both professionals and students in general.

Final Considerations

Capra (2002, p. 55) shows that the inclusion of students with disabilities in the
regular education system was a historic achievement for these individuals who are in
school. In this sense, the mandatory resources and methodologies, specified in laws
such as the LDBEN (1996) and article 59-III of the LDBEN (2017). It should serve students

with disabilities and their specificities, described in the document Brasil (2021).
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Ministry of Education (MEC), National Education Council (CNE), Full Council (CP) and
Resolution CNE/CP No. 2, of August 5, 2021 on page 46. Furthermore, the question
to be debated in this educational and specialized panorama is: “whether schools
considered inclusive really promote an effective inclusion process or whether these
students are just included in regular classes”.

In this context, teaching natural sciences, like other school subjects, presents
some challenges. Reflecting on the premise of this panorama, it is clear that an
essential factor for overcoming the existing barriers in inclusive and technological
educational practices in science is the initial and ongoing training of teachers, in
addition to the improvement of studies in the area, for the development of
methodologies that, in fact, provide meaningful learning for these students.
However, based on this assumption of learning in science, it is important to
emphasize that the process of inclusion is not limited to classroom practice, but also
encompasses the various relationships developed on a daily basis. These keywords
summarize the main concepts addressed in the study and facilitate the indexing and

search of the material in academic databases.

Keywords: Inclusive and Technological Education. Teaching of Natural Sciences.

Environmental Sustainability. Teacher Training. Sustainable Development.
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