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ABSTRACT

The trails are routes in natural spaces that can be used as a didactic tool. Therefore, they are classified as
non-formal spaces of teaching and learning. These spaces are important for the development of the
contents of disciplines such as Science and Biology, for example. In this sense, we analyze the case studies
published in the last 20 years to understand the importance of this didactic tool in the teaching and
learning of Science and Biology. We conducted searches on online platforms for works that addressed the
use of tracks in Science or Biology teaching in Brazil. We use the keywords in Portuguese and English on
the platforms: Google Scholar and SciELO. We found a total of 212 results, with 42 studies selected by the
established inclusion criteria. Among the disciplines that make use of trails stood out: botany, ecology,
zoology, science education and environmental education. All the analyzed studies reported satisfactory
results as a consequence of the use of trails: Overcoming botanical blindness, development of
environmental awareness and scientific incentive associated with the disciplines. Thus, this work
highlights the importance of the use of trails based on 42 published case studies evaluating this tool. This
work contributes as a subsidy for teachers to expand the possibilities regarding the use of trails and, in this
way, make use of this tool efficiently.

RESUMO

As trilhas s80 percursos em espacos naturais que podem ser utilizados como ferramenta didatica. Por isso,
sdo classificadas como espagos ndo-formais de ensino e aprendizagem. Esses espacos sdo importantes para
desenvolvimento dos contetidos de disciplinas como ciéncias e biologia, por exemplo. Nesse sentido,
analisamos os estudos de caso publicados nos tltimos 20 anos para compreender a importancia dessa
ferramenta didatica no ensino e aprendizagem de ciéncias e biologia. Nos realizamos buscas em
plataformas online por trabalhos que abordaram o uso de trilhas no ensino de ciéncias ou biologia do
Brasil. Utilizamos as palavras-chave em portugués e inglés nas plataformas: Google Académico e Scielo.
Encontramos o total de 212 resultados, com 42 estudos selecionados pelos critérios de inclusao
estabelecidos. Entre as disciplinas que fazem o uso de trilhas destacaram-se: boténica, ecologia, zoologia,
educac@o cientifica e educacdo ambiental. Todos os trabalhos analisados relataram resultados satisfatérios
como consequéncia do uso de trilhas: Superacido da cegueira botanica, desenvolvimento de sensibilizacdo
ambiental e incentivo cientifico associado as disciplinas. Assim, esse trabalho real¢ca a importancia do uso
de trilhas tendo como base 42 estudos de caso publicados avaliando esta ferramenta. Este trabalho
contribui como subsidio para que professores possam ampliar as possibilidades quanto ao uso de trilhas e
dessa forma, fazer uso desta ferramenta de forma eficiente.
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The discipline of Sciences in basic education from the point of view of the teacher, aims

to explore information associated with environmental factors, human development and

technological transformations among other subjects (Camargo & Blaszko, 2015). Biology is

defined as one of the branches of natural science responsible for exploring knowledge about
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different forms of life (Leite et al., 2017). The learning of Science, in elementary school, and
Biology, in high school, allow the understanding of the biological structures that form all the
biodiversity of our planet (Leite et al., 2017). For this biodiversity to be understood, it's
necessary to dynamically construct different knowledge related to the constitution of living
beings and their relationship with each other and with the environment (Camargo & Blaszko,
2015; Leite et al., 2017).

Although the contents addressed in the disciplines of Science and Biology are related
to living beings and therefore are present in everyday life, these disciplines may involve
complex contents that do not instigate the interest of students (Leite et al., 2017; Nicola &
Paniz, 2016). In addition, the Biology and Science curriculum imposes a series of challenges
for educators on different contents/concepts, which may be beyond what they can assimilate
to assist in the learning process (Martins, 2005; Duré et al., 2018). To solve problems such as
those mentioned above, didactic strategies began to be disseminated in the literature and in
textbooks to assist both the student and the teacher in understanding complex contents related
to the natural sciences (Miranda & Pelozato, 2011). Among the main methodological strategies
used in the teaching of Science and Biology are the field classes with the use of “trails”. The
trails are paths or pathways that encourage logical reasoning, the ability to observe and reflect,
providing approximation between individuals and the environment (Copatti et al., 2010;
Rendeiro et al., 2012). For Machado et al., (2018, p. 136) “the interpretation of trails is a
dynamic and participatory activity in which the teacher interprets the environment with the
aid of support material, stimulating the participation of students, making them ‘discoverers’ of
the natural environment”.

Currently, the tracks are classified into three types: 1) interpretive (didactic, guided);
2) ecological (covering leisure and tourism) and 3) educational (in the sense of approaching
the school curriculum) (Rocha et al., 2016). Despite the different classifications, when
searching the literature, all three types are commonly used in the teaching and learning process
in Brazilian schools, especially in disciplines such as Science and Biology (Rocha et al., 2016).
The trails, regardless of the type, have played an attractive role in the learning process
contributing to the development of students active in the construction of knowledge (Pin et al.,
2018). This is because field practices, or other types of practical demonstrations, such as trails,
can broaden the vision and questions of students about what is being studied (Camara et al.,
2016).

According to the National Curricular Parameters (Parametros Curriculares Nacionais
- PCN), the tracks are perceived as a path directed to the development of conceptual and
procedural contents in the teaching of natural sciences (Brasil, 2000). The trails can also
function as an open-air laboratory for students because they enable the practice of certain

contents seen in the classroom (Rendeiro et al., 2012). Given this, we analyzed the case studies
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published in the last 20 years to discuss the importance of tracks as a didactic tool in the

teaching and learning of Science and Biology.

Theoretical Reference

The use of trails has been shown to be one of the innovative methods that has been
commonly used in disciplines such as Science and Biology and other related areas in the
teaching and learning process in Brazil (Souza et al., 2012). For Rendeiro et al. (p. 7) “a trail is
nothing more than a path or road, usually narrow and winding between vegetation” (p. 7).
However, more than a simple route, the trails have become an important didactic tool, because,
nowadays, they have been used for different purposes, such as: contemplation of nature, for
educational, playful, reflective, recreational activities, ecotourism activities and among other
purposes (Costa et al., 2008; Copatti et al., 2010). These when carried out in the classroom,
have contributed in a fundamental way in the process of construction of knowledge and human
and social development of students.

The trails can usually be carried out by a trained guide and by the teacher or individual
responsible, in which, through the route, the visitors/students are accompanied to observe,
feel, experience, question, discover the facts related to the environment or can be interpreted
by the visitors themselves through explanatory plates or leaflets (Aratijo & Farias, 2003 apud
Lima & Brabo, 2022).

The use of trails as a didactic tool can play a fundamental role for activities related to
environmental education and especially for the development of environmental awareness
(Souza, 2014). This is because through the use of certain trails, individuals have a direct contact
with nature, going through analyzing and understanding it, being able to awaken the will to
preserve and conserve nature (Souza, 2014). In this perspective, the trails, when well planned
can provide environmental awareness, protecting the environment from the overexploited use
of resources and certain environmental impacts (Costa et al., 2012).

In this perspective, for Costa et al. (2014) “the use of interpretive tracks in science
teaching contributed positively to the construction of relevant scientific concepts, as they favor
cognitive gains” (p. 1830). Despite being strongly related to environmental areas, the track is
an effective way to work in an interdisciplinary way with students outside the classroom
(Guimaraes & Menezes, 2006). The ecological trails have great importance due to their direct
relationship with environmental conservation, and provide behavioral changes in the human-
nature relationship (SILVA et al., 2012). In addition, the tracks enable educational approaches
that can be used both in high school, elementary, higher education and for other technical-
scientific activities, providing knowledge and didactic clarification in general (Souza et al.,

2012).
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Methodological Procedure

We used the systematic review method. For data collection, we searched for case
studies with the use of trails as a didactic tool in the teaching of Science and Biology in Brazil,
using the following keywords in Portuguese and English: “Ecological trail and sciences”,
“ecological trail and biology”, “interpretive track and sciences”, “interpretive track and
biology”, “educational track and sciences”, “educational track and biology”. We use the Google
Scholar and SciELO platforms because they provide broad coverage of related works.

Asinclusion criteria, we considered all studies published between 2000 and 2020. Such
as: scientific articles, theses, dissertations, books, book chapters and academic abstracts. As
exclusion criteria, only those studies that addressed the use of trails as a tool for practical
classes in the teaching of Science and Biology, respectively in the modalities of Elementary
School IT and High School, and that had been carried out in Brazil were selected.

We analyzed the works and organized the information in tables considering three main
characteristics: 1) Characterization (location where it was performed, year of publication,
Segment of education (Elementary School IT and High School), Category of the work (Scientific
article, monograph, dissertation, thesis, chapter and book and et cetera); 2) Approach of trails
in Science and Biology classes (contents addressed/purpose played by the use of the trails) and

3) Importance of the use of the trails (success obtained through the use of the didactic tool).

Results and Discussion

We found a total of 312 works. After analyzing these studies, only 42 met the established
criteria. Of the 42 papers analyzed, 32 consist of scientific articles, 7 monographs of course
conclusion works and 3 master's dissertations (figure 1). Of these studies, 20 used tracks in

science classes in elementary school and 22 in Biology classes in high school.
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Figure 1. Types of work between 2000 and 2020 that used tracks as a

didactic tool in Science and Biology classes.

W Articles = Dissertations ® Monographs

Source: The authors.

Contents related to the use of tracks in teaching and learning of Science and

Biology in Brazil

The contents belonging to the following subareas were highlighted: botany, ecology,
zoology, scientific education and environmental education (figure 2). The trails proved to be
an important tool in the learning of contents related to biodiversity and the environment. This
is due to the fact that the trails provide the contact of individuals with local ecosystems natural
elements (Santos & Silva, 2015 apud Dalmo et al., 2021). The tracks are also used for laboratory
replacement, because in some cases, Science and Biology teachers approach the concepts in
the classroom and use tracks as a practical class (Silva & Landim, 2012). In the teaching and
learning of Science and Biology, practical classes are important for the development of critical
reflection on the contents addressed, which is important for the development of a

consciousness aimed at seeking solutions to environmental problems (Silva & Landim, 2012).
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Figure 2. Subareas with content covered in classes with tracks in the

biology sciences teaching (works published between 2000 and 2020).
60
50
40
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m Environmental education = Ecology m Science education ®zoology

Source: The authors.

Depending on the contents to be addressed, the realization of the trails can count on
the help of different resources to stimulate the participation of the students, such as:
explanatory posters, signs, photographs, folders and strategic stops with or without specialized
guides (Camara & Lima, 2007). These resources help in the interpretation of the students,
facilitating the understanding of the contents addressed. Therefore, Eisenlohr (2013), states
that good planning is essential for the success of the realization of the trails. It"s important
that the teacher has prior knowledge of the place where the trail is performed or receives
assistance from a local field guide (Queiroz et al., 2017 apud Santos & Cunha, 2018). The
teacher must also be creative to plan the use of the trail efficiently directing to the
understanding of the contents of interest (Queiroz et al., 2017 apud Santos & Cunha, 2018).
The trails, whether interpretive, didactic or ecological, are usually carried out in natural spaces,
urban parks or public spaces, such as: conservation units, botanical gardens, national parks,
local forests and zoos.

For Santos et al., (2011) apud Martins & Carvalho (2021), the trails made in natural
spaces are justified, “first by the presence of new elements, such as trees and native plants,
and, second, by the aspects revealed to the sensory organs, such as smell, beauty, color, bird
song and wind” (p. 281). However, urban spaces are also being used to carry out recreational,
tourist, scientific, contemplative and educational activities (Machado et al., 2018).

Most works that seek to approach tracks as a didactic tool, have referred to them as a

strategy of “Didactic Sequence”. The didactic sequence is a pedagogical instrument planned
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with combined activities to promote teaching and learning about a certain theme (Freitas,
2017). The didactic sequence helps students to solve one or more real difficulties on a specific
topic. The realization of a didactic sequence by the teacher can count on the following factors:
1) definition of a theme to be worked as a didactic sequence; 2) define how the sequence will
occur/how it will be performed; 3) realization of the didactic sequence and 4) evaluation of the
didactic sequence to verify if the accomplishment of the activity reached the intended
objectives (Vieira & Ohira, 2013; Freitas, 2017). Lopes (2017) investigated the applicability of
conducting a didactic sequence, using an ecological trail with students from public schools in
the state of Rio de Janeiro, in Brazil, to enable ecological and socio-environmental concepts.
With the realization of this strategy, the author obtained satisfactory results, considering that
all students expanded their knowledge about the subjects addressed. This happens because the
realization of methodological strategies in a sequential and organized way has been shown to

be efficient in promoting the understanding of contents (Vieira & Ohira, 2013).

Importance of the use of tracks as a didactic tool for the Science and Biology

teaching in Brazil

The fact that the tracks are being used as a didactic tool for different classes associated
with subareas of the natural sciences, shows the important role of them for the teaching of
Science and Biology. Through the analyzed works, we realized that the use of trails related to
botanical contents is a key factor that can contribute as a way to overcome “Botanical
Blindness”. This is a term used to represent the difficulty of individuals in perceiving plants in
the environment and/or understanding their importance (Neves et al., 2019). This is because
among the contents taught in the teaching of Biology, those of botany receive little enthusiasm
from teachers and students (Coelho et al., 2016). For Coelho et al. (2016, p. 1), “although many
reasons are pointed out for such disinterest, the big issue seems to be in the approach to the
subjects inherent to the study of plants, resulting in tiring classes and unrelated to the daily
life of the student”.

The use of trails in the teaching of botanical contents favors the dynamism and
contextualization of the contents addressed, in addition to providing individuals with greater
approximation and connection with plant biodiversity (Aratjo, 2019). For example, Lazzari et
al. (2017), when conducting an ecological trail aimed at teaching botany with students from a
public school in the state of Rio Grande do Sul, in Brazil, verified a 55% increase in students
knowledge about local plant diversity. In addition, Aratjo (2019) when analyzing the use of an
ecological trail to promote teaching/learning of botany with students of the third grade of high
school in the state of Maranhao, in Brazil, evidenced an increase in the learning of botanical
contents by students and a greater awareness about the preservation of natural resources. In

addition, Freire (2019) when analyzing the use of ecological trail in the teaching of medicinal
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plants, in the 27d and 3 year of high school of a school in the state of Piaui, in Brazil, verified
that students actively participated in the class and that the use of the trail in the study of botany
using medicinal plants, enabled the valorization of popular knowledge.

By promoting a direct interaction between the individual and the environment, the use
of a trail related to environmental education classes contributes to the individual developing
the adoption of values associated with the conservation of natural resources (Arancibia &
Cavalcante, 2005 apud Paim & Botelho). This interaction can result in changes in people's
relationships with nature both in the present and in the future (Arancibia & Cavalcante, 2005
apud Paim & Botelho). Other authors such as Souza et al. (2014), mention the use of trails as
of fundamental importance for activities associated with environmental education,
considering them as a method conducive to sensitization, observation and analysis of the
environment through which the individual is passing, and may awaken in it the will to preserve
the environment.

For Marinheiro et al. (2016), this is because the trails awaken the sense of responsibility
over the actions of individuals in the environment. For example, Alves et al. (2018) when
addressing the use of ecological trail as a proposal for teaching and learning in environmental
education with elementary school students in the state of Amazonas, reported a strong
stimulus of environmental perception by students, because during the trail students were able
to identify possible environmental problems existing in the area and were reflective about
sustainable actions that could be taken. Santos et al. (2011) apud Martins and Carvalho (2021),
when analyzing the interaction of students with Special Educational Needs (Necessidades
Educativas Especiais - NEEs) with the use of ecological and interpretive trails from the
perspective of environmental education, verified that the use of trails provided the
approximation of students with Special Educational Needs (Necessidades Educativas
Especiais - NEEs) with the environment and with their own colleagues, that way also
promoting affective and emotional development.

The use of trails in ecology classes is related to content about the environment, such as:
food chain and its ecological relationships, diversity of biotic factors and abiotic factors of a
natural environment (Camara et al., 2016; Schwantes, 2008). In addition, we highlight the
importance of the trails through the words of Pin et al. (2018, p. 3) “they are an attractive
alternative in the process of learning ecological concepts, making students perceive themselves
as an integral part and not mere spectators of the interrelations between man and nature”.
When used as a didactic strategy for zoology classes, the trails can promote activities associated
with faunal characterization/identification that makes up a given area to: 1) demystify
information about the animals to clarify historical and natural aspects of the species; 2) report
the importance of the presence of certain species to maintain the ecological balance and 3) hold
discussions on the importance of preserving certain species. For example, Andrade and

Talamoni (2015) conducted an interpretive trail with second year high school students from
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Sao Paulo state (Brazil) schools to demystify the fame of bats as malevolent beings. With the
completion of this activity, many students reformulated their concepts about these mammals,
and were more understanding about the ecological role and the importance that they have for
the environment (Andrade & Talamoni, 2015).

It”s important to mention that the use of trails as a didactic tool is an effective strategy
to stimulate the "doing science" related to the nature of science in the disciplines of basic
education. From the use of trails, students and teachers can be encouraged to investigate
different problematizations associated with the areas, such as; problems associated with
environmental and economic impacts, identification of plant and animal species, ecological
relationships between species in certain areas, environmental perception, and even reflection
on possible actions associated with the conservation of certain areas. This is important because
the stimulation of scientific practice can promote critical, ethical, cultural, social and
environmental habits to improve the quality of life of students and society. Field classes, such
as the use of trails bring positive results also for teachers because, they feel stimulated for the
development of interdisciplinary activities (Machado et al., 2018).

In general, we noticed that the use of tracks as a didactic strategy in Science or Biology
teaching presented satisfactory results, regardless of the content addressed. This reinforces the
statement of Pin et al. (2018) when mentioning that, all tracks play an attractive role in the
learning process, promoting the protagonism of students in the construction of knowledge. In
addition, they have become important didactic tools that facilitate the learning of certain
contents and arouse better socio-environmental interests (Pin et al., 2018). In this sense, the
choice to remove students from the classroom and take them to a non-formal space, such as
the execution of a trail, when done with planning, is efficient to stimulate the participation of

students in educational activities.

Final Considerations

This review allowed the reflection of the importance of the use of tracks as a didactic
tool for the teaching of Science and Biology. This didactic tool has provided the "breaking" of
psychologically established barriers that make it impossible to learn content stereotyped as
complex, for example: botany contents. The trails have proven to be an effective tool for
educational spaces that have little or no practical resources - laboratory. It"s also important to
mention the contribution of the use of trails to the promotion of environmental awareness of
individuals in society, because direct contact with natural resources enables the understanding
of the importance of these resources and reflection on conservation/preservation. This work
shows the importance of using trails as a didactic method based on published case studies,
encouraging Science and Biology teachers to continue making use of the tracks in didactic

sequences.
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