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ABSTRACT

This research aimed to investigate the conception of chemistry pre-service teachers in the
use of para-didactic books in the teaching of Chemistry, with emphasis on questions related to
learning mechanisms, didactic strategies and discussion in the classroom. In the methodology, a
questionnaire structured in two axes was used as a data collection instrument, which was made
available to students of the Chemistry course of a community university in Canoas, metropolitan
region of Porto Alegre/RS. This questionnaire, as an empirical part of this article, was analyzed
in the light of Bardin’s Content Analysis (2011), and its qualitative and quantitative data are
expressed through figures and tables. In the data representation, after analysis and interpretation,
through the conceptions of the undergraduate students, the importance of the use of this
resource in pedagogical practices was verified, corroborating, in addition to the teaching and
learning processes, with the improvement of teaching and, mainly , with the contextualization
of scientific knowledge in the light of the socio-cultural knowledge of the student. Thus, based
on the paradigmatic book, advances in school actions are expected to build and experience a
new contextualized and meaningful narrative to the student, also contributing to the way of
teaching and learning of the different teachers, providing them with a tool that has the scientific,
epistemological and social foundation.

Keywords: Chemistry teaching; Paradidactic books; Teaching proposal.

Concepcoes e Percepcoes de Licenciandos acerca da Utilizacdo de Livros
Paradidaticos no Ensino de Quimica

RESUMO

Esta pesquisa visou investigar a concepgao de licenciandos do curso de Quimica acerca da
utilizacdo de livros paradidaticos no ensino de Quimica, dando-se énfase a questdes referentes aos
mecanismos de aprendizagem, estratégias didaticas e discussdo em sala de aula. Na metodologia,
utilizou-se, como instrumento de coleta de dados, um questionario estruturado em dois eixos, o
qual foi disponibilizado para os estudantes do curso de Quimica de uma universidade comunitaria
de Canoas, regido metropolitana de Porto Alegre/RS. Este questionario, como parte empirica deste

Corresponding author: Débora Luana Kurz. E-mail: kurz.deboraluana@gmail.com

Acta Scientiae Canoas Vol. 21 N.5 p.62-80 Sep./Oct. 2019



http://www.periodicos.ulbra.br/index.php/acta/
http://www.periodicos.ulbra.br/index.php/acta/about/submissions#copyrightNotice
http://www.periodicos.ulbra.br/index.php/acta/
https://doi.org/10.17648/acta.scientiae.5233
https://orcid.org/0000-0002-8790-5376
https://orcid.org/0000-0002-4757-3434
http://orcid.org/0000-0002-5636-0908

artigo, foi analisado a luz da Analise de Contetidos de Bardin (2011), sendo seus dados, de forma
quali-quantitativa, expressos por meio de figuras e tabelas. Na representagcdo dos dados, apos
analise e interpretacdo, percebeu-se, por meio das concepgdes dos licenciandos, a importancia da
utilizagdo deste recurso nas praticas pedagdgicas, corroborando, para além dos processos de ensino
e de aprendizagem, com o aperfeigoamento docente e, principalmente, com a contextualizagao
dos saberes cientificos a luz do saber sociocultural do aluno. Desta forma, com base no livro
paradidatico, esperam-se avangos nas agdes escolares para construir e vivenciar uma nova narrativa
contextualizada e significativa ao aluno, contribuindo, também, com a forma de ensinar e aprender
dos diferentes professores, propiciando a estes uma ferramenta que possui embasamento cientifico,
epistemoldgico e social.
Palavras-chave: Ensino de Quimica; Livro Paradidatico; Proposta de ensino.

INTRODUCTION

Considering that Chemistry is the science whose purpose is to analyze and understand
the matter, as well as the aspects related to its properties, constitution, transformations and
energy involved in these processes, the National Curricular Common Base (Brazil, 2018),
in relation to Sciences of Nature, reiterates that the conceptual knowledge associated with
Chemistry is characterized as a source that allows the student to analyze, investigate and
discuss certain problems. Thus, students are able to develop context-aware knowledge
and recognize the limitations and potentialities of the natural sciences through activities
that mobilize skills and maximize ability. However, understanding the chemical science
in its fullness, as well as following the constant advances and discoveries, has been
characterized as an arduous and complex task.

Otherwise, the importance of the relationship between the scientific content and
the sociocultural context of the student, with emphasis on his ethical formation and the
development of the intellectual autonomy and the critical thinking, in order that this one
can exercise its citizenship based on the theoretical contributions and procedural aspects
of the sciences, which is based on the National Curricular Parameters for High School
(Brazil, 2000), in the Curriculum Guidelines for High School (Brazil, 2006) and in the
National Curricular Common Base (Brazil, 2018). These, in turn, refer to documents that
establish a set of essential learning for the promotion of an integral education, directed to
the recognition and the full development of the students, with respect to the differences
and confrontation to the discrimination and preconception (Brazil, 2018).

After all, according to Bedin and Del Pino (2019, p.7), “the student must seek
information, construct ideas, exchange experiences and mobilize his/her competences to
acquire theoretical-practical knowledge”. For this action, the authors understand that the
teacher “has the role of enabling the student to build cognitive structures of formation in
a more significant perspective in the light of learning, giving the right to questioning and
thinking about reality in the spaces where it is produced” (Bedin & Del Pino, 2019, p.7).

In this sense, in order to foster pedagogical practice, directing the action of the
teacher as a mediator of learning, it is suggest the use of didactic resources, among them
the paradidactic book, which does not replace the didactic book, but complements it
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to the extent that contemplates theoretical and scientific contributions from a different
perspective. After all, the paradidactic books are “materials very efficient from a
pedagogical point of view, because they use aspects more playful than didactic books”
(Torres, 2012, p.30), which means stimulating students to read, instigating curiosity and
facilitating their understanding of a certain content, since they approach the contents
studied in a more contextualized way, referring the theme to the student’s reality.

Paradidactic books emerge in addition to contributing and encouraging the student
to the specific study, as they appear as a differentiated form for the teacher contextualize
and update the concepts and contents of the curricular component in a playful and
meaningful learning bias. In particular, in Chemistry studies, this contextualization with
other contents and the relation with the reality of the subject allows a greater interaction
between the teacher and the student, intensifying the understanding of the phenomena
that occur in their daily life. Thus, through the paradidactic books, the subjects are able
to propose improvements for the local community, constructing and reconstructing ideas
and ways to help themselves scientifically.

In this sense, it is seen that the paradidactic books are didactic tools that add
pertinent and contextualized information to the teaching and learning processes through
differentiated actions, such as playful and colloquial reading. In this sense, the paradidactic
book becomes a tool of great potential in the teaching planning and in the elaboration
of projects that aim at the qualification of the formation of the subject. After all, through
the paradidactic book, the student is stimulated to enrich his practices of reading, since
it presents a varied collection of content that allows him to understand the natural
phenomena.

Moreover, the paradidactic book is expressive enough to make the teacher establish
interdisciplinary relationships, seeking subsidies to heal the students’ doubts and improve
their didactic-pedagogical knowledge. In this contribution, the present article aims to
reflect on an investigation carried out with teachers in initial formation in Chemistry
in the light of the paradidactic books. Basically, it was sought to investigate and reflect
on the teaching conceptions in relation to the questions: how useful is the paradidactic
book? How to use the book in the classroom without disassociating with the scientific
content? What is the potential of the paradidactic book engaged in teaching practice and
student context?

This work becomes important in that it is understood that the paradidactic books
are relevant for the formation of the subject, contemplating the organization of ideas, the
maximization of knowledge and the construction of an argumentative, critical and reflexive
identity, since, for through a healthy and enjoyable reading, one can benefit the formation
of the student in real time and integrated to the knowledge of the teacher. Moreover, it is a
way of promoting the teaching of chemistry in an investigative methodology, qualifying
the teaching process and the roles of the subjects in the classroom, providing the student
with a satisfactory learning. After all, using the paradidactic books is a methodology that
“can be used as a guided process that leads the learner to situations capable of arousing
the need and pleasure for the discovery of knowledge” (Bedin, 2019, p.102).
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THEORETICAL REFERENCE

The paradidactic books, according to Souza (2013), consist of thematic books
that have the purpose of contributing to the qualification of the teaching and learning
processes, as they are configured as a teaching tool through multiple activities, including
play activities. This educational tool, according to Laguna (2001), corroborates the
students’ literary enrichment, due to their different language and format, which arouse
the student’s interest and curiosity insofar as they contemplate the object of study in a
contextualized way.

Among the main characteristics of the books, it is observed that they generally
do not meet an explicit sequence of concepts and contents, being essentially used as
complementary materials to the teaching planning and the development of the teaching
environment. Therefore, they do not consent to the fragmentation of a didactic book,
but, on the contrary, they present a conducive disposition to contextualization and
interdisciplinarity.

According to studies by Souza (2013), it has:

The paradidactic books appear as a complementation and not as a replacement of the
didactic book. It provides the development of a study based on the historical, social
and cultural aspects that circulate the subject under study, causing both the student
and the teacher to explore a reality that is often unknown. (Souza, 2013, p.3)

Another aspect evidenced about the paradidactic books is found in the researches
of Beneti (2008). Especially the researches point to the format and the body of the text,
since they do not present a formal scientific approach, since they opt for an informal
and relaxed exposition. Thus, through an accessible and often contextualized scientific
language present in the paradidactic books, one can evidence the sciences in everyday
life, as well as means to understand it as an element of its context, be it in the social,
political, , economic or technological; this new perception about science can potentially
contribute significantly to the understanding of content presented from a formal teaching
perspective (Salém & Kawamura, 1996).

According to Gomes (2009), to use the paradidactic book as a subsidy in the
approach of a certain theme, before or during the teaching process, allows the integration
of the scientific concepts to the subjects of the student’s daily life, corroborating to the
amplification of their perception’s world. Thus, it is emphasized the obligation of its use
to be linked to questions pertinent to the student’s reality, correlating it to other areas of
knowledge and portraying its object through a trivial language (Dante, 2010).

The planning of classes, based on the use of a paradidactic book, requires commitment
in relation to the development of the teaching and learning processes of the teacher and
of the students, since they contemplate the research practice of the development of the
object of study, being conclusive the dedication of both during the realization (Skovsmose,
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2000). The use of this resource in a classroom encompasses a number of possibilities,
either as a subsidy to its beginning, as a means of contextualizing a homework content
or as a research complement, characterizing its use of free application (Dante, 2010),
since the use of the paradidactic book provides to the student the revision of concepts,
allowing its construction and reconstruction of the meanings from new perceptions in a
wide and ludic approach (Boaventura, 2016).

In this perspective, Rondow Junior e Oliveira (2009) emphasize that the flexibility
and the elaboration of the paradidactic book are characterized as instruments that potentiate
the process of knowledge construction, because when well-written the paradidactic book
integrates the pedagogical proposals used for the development of the content, promoting
the student’s active and critical participation through questioning and discussion. After
all, as well as constituting itself as a concrete tool, it has a symbolic character as a result
of the adequacy of the language, configuring itself in a simple language to approach its
real objective, which refers to the connection of scientific knowledge to reality of the
student.

By the very nature of the paradidactic text, its author can enjoy a certain freedom
in its production, not being rigidly tied to curricular proposals with a certain
sequence. The subjects addressed should meet the educational objectives related
to the skills and competences to be achieved by the students. The author may opt
for a more informative or more critical text, loaded with his points of view; may
choose to follow a historical sequence or for comings and goings within the history
and, finally, will have freedom in the choice of the problematic to be approached.
(Rondow Junior & Oliveira, 2013, p.9)

As mentioned above, paradidactic books do not have the obligation to meet the
requirements of a didactic book, because unlike this, paradidactic books do not have a
regulatory body. Because of this, its body of text does not present a rigid formatting,
either in aspects like elaboration and / or development of the knowledge, corroborating
to the potentiality of this instrument of education in any level of schooling. The author
Munakata (1997), besides affirming that the paradidactic books come from the national
creation, reflects that there is a representation of this genre in other nationalities, which
do not meet the same nomenclature.

Boaventura (2016) points out that the use of the paradidactic book as a pedagogical
resource should consider a line of coherence between the objectives drawn as a result of
the object of study and the objectives related to the indication of the respective reading.
In this way, one of the main positive aspects of the use of this one is evidenced: the
incentive to the autonomy and criticality of the student, through the contextualization of
the concepts and contents.

In this sense, the paradidactic book, among the skills and abilities of the teacher, is
able to relate the scientific content to the context of the student, which transcends from
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a mere spectator role to an active participant in the process of knowledge construction
(Gongalves Pinto, 2013); the teacher, in turn, acts as mediator of this process (Dal
Pupo, 2015), characterizing itself as a basic premise so that the teaching and learning
processes can occur in a satisfactory way. In collaboration, Bedin (2019, p.102)
states that “the work of the chemistry teacher should not be limited to transmitting
contents and meanings of symbols and formulas, but favoring the psycho-cognitive
activities of students, making them become important characters in the assimilation
and resignification of concepts”.

Thus, the educator is responsible for the planning of the proposals that involve the
use of the paradidactic books, which should be centered on the students and contemplate
strategies that provide the interaction of practical and theoretical aspects of the object
under study, so that they take ownership of theories and concepts of the natural sciences,
corroborating for the emergence of hidden capacities, development of autonomy,
improvement of the capacity of decision making and analysis, evaluation and resolution
of problems (Munford & Lima, 2007; Carvalho, 2013).

In this sense, it should be emphasized that when preparing this didactic resource
for use in class, one should contemplate the general objective, which should be directly
related to the knowledge that is intended to potentiate, considering the previous knowledge
of the student. In this sense, the paradidactic book has the purpose of making possible
the access both to scientific knowledge and the information necessary to live in society,
either through readings representative of its reality, cherishing the appropriation of these
knowledge, either through dialogue or discussion in the classroom. In addition, the use of
the paradidactic book in the classroom is extremely important, especially in the learning
environments of the Exact Sciences, since, through the contextualization of the object
of study and interdisciplinarity, this resource allows the maximization of the teaching
process , fostering the concretization of knowledge and modeling, commonly overlooked
in didactic books (Araujo, 2018).

Based on the assumptions presented, it is understood that the use of paradidactic
books as a didactic alternative in the teaching of science corroborates for the qualification
of teaching and learning processes, as well as for the improvement of teaching and the
mobilization of skills, abilities and student attitudes. After all, the use of this resource
stimulates the student to develop knowledge in a unique and interdisciplinary way,
allowing the integration of different areas of knowledge through exchanges, discussions
and reflections on content (Precioso & Salomao, 2014).

METHODOLOGY

The results presented in this work come from a qualitative and investigative
research, considering as a starting point the conceptions and perceptions of Chemistry
pre-service teachers about the use and pedagogical validation of the paradidactic books in
Chemistry Teaching. The research was developed with 9 pre-service teachers in Chemistry
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during a class of Supervised Curricular Internship II, of a community university in the
metropolitan region of Porto Alegre, because in this discipline, one of the pillars that
support it is directed to reading, analysis and discussion on texts of articles and books
that encompass the theme.

From this point of view, the discipline of Internship II is divided in two moments
referring to the paradidactic books; the 1st moment: previous reading of scientific articles
about paradidactic books provided by the teacher for classroom socialization; and the
2nd moment: intense reading on a paradidactic book for presentation, with emphasis on
questions regarding the use, learning mechanisms and didactic strategies and discussion
in the classroom.

Thus, after the students have read and interpreted the scientific articles that reflect
on the use and importance of the paradidactic book in the classroom (1st moment), the
teacher of the discipline, to start the critical discussion and the constructive debate on
the subject, considering the construction of knowledge for the second moment, applied
a questionnaire to the students.

This questionnaire, as an empirical part of this article, was analyzed in the light of
Bardin’s Content Analysis (2011), and its qualitative and quantitative data are expressed
through figures and tables. It should be noted that the questionnaire was used as a
way of instigating students to the initial debate, since, as Gil (1999, p.128) argues, the
questionnaire is used as a method of understanding “opinions, beliefs, expectations, lived
situations etc.” of the pre-service teachers.

For the decoding of the data present in this questionnaire, as mentioned above, use
was made of Content Analysis, since this is:

[...] a set of communication analysis techniques aimed at obtaining, through
systematic and objective procedures for describing the content of the messages,
indicators (quantitative or otherwise) that allow the inference of knowledge
regarding the conditions of production/reception of these messages. (Bardin,
2011, p.47)

Otherwise, Bardin (2009) affirms that Content Analysis is a technique that
seeks to analyze subjects’ placements through systematic procedures and objective
description of message content. To this end, it employs an organization around three
phases; the pre-analysis (reading the scriptures for analysis), the exploration of the
material (elaboration of compilation units with techniques of decoding, classification
and categorization) and the treatment of the results (categories and explanations about
the scriptures).

Thus, we have that the research is drawn in a qualitative bias that, according to
Aratijo, Oliveira e Rossato (2017 apud Scheunemann et al., 2018, p.26), ““it is characterized
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as a process of understanding and interpretation, and not just with the simple explanation
of realities.” That is, it seeks to immanently understand the conception of individuals
about paradidactic books, emphasizing the specific and interactionist processes of these
subjects in the form of data analysis and interpretation.

ANALYSIS, RESULTS AND DISCUSSION

Based on the analysis of the data concerning the personal information of the
collaborators of this research, a profile of those involved was traced and it was found that
90% are female and 10% male. They are in the age range of 22 to 36 years, with only 10%
working in the public-school system. Moreover, as in a legitimate methodological process,
attention is paid to the limitations of the work in terms of the representativeness of the
answers, which, even if they refer to this group of teachers in formation and, therefore,
have validity when talking about this group, are not widely generalizable. Therefore, the
interpretations and reflections exposed below are exclusive to the group of teachers who
acted as respondent of the activity.

Still, it is noteworthy that all the tables below, which present excreta referring to the
conception of the subjects, are illustrative in the sense of representing some answers of
these, not limited to the large group. However, the Content Analysis, shown in the figures,
extends the totality of the respondents, not weakening or generalizing their statements. In
addition, it should also be noted that the answers are not extensive and related to the same
representative subject in all tables. That is, in table 1, the answer 1 is not from the same
subject as presented in table 2 with answer 1; These are randomly selected responses to
represent the conceptions of the subjects.

Based on the analyzes carried out on the question “What do you understand by a
paradidactic book?”, it was verified that in the majority the subjects met the expectations in
the light of the theoreticians, as specified in Table 1. That is, in connivance with Boaventura
(2016), the pre-service teachers understand the paradidactic book as a material of its own
characteristics, mainly related to its colloquial language and its interdisciplinary character,
being commonly used as complementary material for consultation and research, both by
teachers and students.

Table 1
Excerpts concerning the question 1."

Answer 1 Paradidactic books are books that help and complement the teacher’s study that can also serve
as a source for student research. As they are related to other areas of knowledge, they approach
interdisciplinarity, thus achieving significant knowledge for the student. They have different
characteristics from textbooks, for example, they do not follow a pattern of content.

! The placements in the table are identical to those presented by the subjects in the questionnaire; therefore, the writings of
the same were not translated or organized, in order to demarcate the essence of their positions. Likewise, it is emphasized that
only a portion of the issues are presented in the table, by virtue of their representative character.
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Answer 2 A paradidactic book is one that brings along the context of a particular subject, in order to facilitate
the student’s understanding of a particular content, with a more accessible language, to favor the
process of teaching and learning of the reader.

Answer 3 Paradidactic books are books that study a certain content in a more playful and contextualized
way, bringing the contents to be addressed to the reality of each student.

Answer 4 |tis a book that is not used as a didactic, assists in the teaching-learning process and works as
a complementary material to make the classes more dynamic.

Answer 5  Complementary books to textbooks, so that students have better knowledge, better develop
interpretation, improve vocabulary, stimulate logical thinking, and make the student imagine, know
and delve into new worlds, new stories and knowledge.

From the Bardin’s Content Analysis (2011), carried out on this question, it is noticed
that the subjects, in categories, understand the paradidactic book as a way to favor the
student learning, not exposing concepts and content in a traditional way. That is, the book
is not responsible for technical content, which ends up qualifying the teaching planning,
because it presents itselfa playful and contextualized tool capable of intensifying learning.
From the categories, it was plotted the Graph 1 that shows in detail the percentage of
each one.

= Teaching Planning
= Student Learning
= Not responsible for the

technical bias

Teaching Tool

Graph 1. Emerging categories of the question: What do you understand by a paradidactic book?

Table 2 presents the conceptions of the pre-service teachers on the questioning:
“For you, what is a paradidactic book?”. In the interpretation of these, it is possible
to perceive, as for Laguna (2001), that the pre-service teachers emphasize the use of
the paradidactic book as a mean to foment the pleasure by reading and to qualify the
environment of the classroom, establishing coherence between the pedagogic objectives
resulting of the approach of a certain content with the reading of the paradidactic book,
being characterized as a pedagogical tool of great potential for the construction of the
knowledge of significant form.

Table 2
Excerpts relating to question 2.
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Answer 1 The paradidactic book serves to help work classroom topics in an interdisciplinary way, where
this form of teaching brings the pursuit of the most meaningful knowledge to the student. The
paradidactic book does not bring this form of teaching, and becomes insufficient for certain
subjects worked in the classroom. The paradidactic book has the function of complementing the
didactic book, not replacing it. Encourages reading in the classroom, makes the student have a
better interpretation of the contents to be worked, because they are books with a simpler reading,
where the student has a better ease and willingness to learn.

Answer 2 To contextualize and assist the teaching process of the student, bringing to him an easier way to
learn, also assists the intellectual development of the student.

Answer 3 | believe that the use of the paradidactic book is necessary, because it presents transversal themes
that enrich the teaching and learning process, which are not deepened in the didactic books.

Answer 4 [...] It serves to make a more playful and enjoyable reading, bringing discussions about facts that
often happen in our daily lives. The paradidactic book is a more relational mode of study in which
knowledge can be constructed in a more interactive way.

Answer 5 It serves as a pedagogical tool that assists both students and teacher in the teaching-learning
process.

When analyzing the emergent categories for the second problematization, we can
see that these, for the most part, as shown in figure 2, conceive the paradidactic book as a
study complement to the teacher, because it is a differentiated way of planning his classes
without a bias, aesthetically, scientific. Still, they outline the ideas of an auxiliary tool
for teacher planning and means of enhancing student learning by encouraging reading,
interpretation and decoding of ideas, symbols and information.

= Complement study
= Planning Assistant

= Leamning Potentializer

Graph 2. Emergent categories of the question: What is a paradidactic book for?

When asked about the use of the paradidactic book to work a content in the Teaching
of Chemistry (Table 3), pointing it in detail, the pre-service teachers, according to Rondow
Janior and Oliveira (2009), emphasize that the use of this resource makes the access to
contextualized information, corroborating the conduct of debates and discussions, which,
according to the aforementioned authors, would not exist due to the limitation to the use
of the didactic book.

The categories that emerged in the placement of the pre-service teachers present an
idea of context significance in the light of the paradidactic books, either through projects
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(30%), extra class activities (30%), contextualized actions (20%) or practical actions
(20%). The important thing, in the opinion of these pre-service teachers, is to link the
student’s reality to actions that do not maximize only the scientific knowledge of the
classroom, but in processes that glimpse the action of the subject as the personal, social
and cultural protagonist of the being itself.

Table 3
Excerpts relating to question 3.

Answer 1 I would use it to develop project works, making debates about the subject of the book, can be
working in conjunction with other disciplines, and putting into practice interdisciplinarity.

Answer 2 The paradidactic book could be used in parallel with a certain content that is being worked in the
classroom, in order to understand its context, or, in order to propose activities with it, correlating
content and/or disciplines.

Answer 3 I would choose a themed book that is aligned with content that has a little to do with school reality
and would do work, summary, debate.

Answer 4 In proposals for practical activities, where the student would be required to apply the knowledge
acquired.

Answer 5 | would use the paradidactic book as a support for developing discussions about the chemistry
discipline.

Regarding the questioning: “/n your pedagogical practice, how would you use the
paradidactic book to develop a content of Chemistry in an interdisciplinary way?” the
majority of the pre-service teachers expose interesting and particular ideas, as shown in
Table 4. It is emphasized, as pointed out by Souza (2013), that the use of paradidactic
books gives students the possibility of exploring an unprecedented reality, a fact that is
easily evident in the commentary of a pre-service teachers in that it proposes a study on
the interference of soil pH in certain foods, for example.

Table 4
Excerpts relating to question 4.

Answer 1 The paradidactic book could be used to correlate the disciplines of history and chemistry, such
as metal bonds, in order to contextualize with the age of metals, where the first evidence of
chemical bonds, such as amalgam, arose.

Answer 2 To work in an interdisciplinary way, it is necessary to have a common goal, for example, to
study the cause of corrosion of metal surfaces in coastal regions, bringing a paradidactic
book that encompasses this theme, it is possible to correlate chemistry, biology, physics and
mathematics.
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Answer 3 | would work on a particular theme, for example pH. Thus would develop a work relating the
other subjects with the proposed theme. In chemistry, what is the pH, its scale, its characters:
acid, basic or neutral? In the field of biology, how soil and water pH interfere with food production,
agriculture, aquatic living, and how this pH changes occur in the environment?

Answer 4 It would use as another didactic resource in the teaching-learning process, introducing concepts
and contents necessary for the student to understand the chemical processes and relate them to
issues involving social, technological, economic and political aspects, preparing them to actively
participate in a social and environmental society.

Answer 5 I would choose a subject that could work in an interdisciplinary way and use the book as a source
for consultation and analysis. For example, a book that talks about pesticides could be worked
in an interdisciplinary way with the biology discipline, for example, by looking at what happens
in nature, in the environment, in humans.

Especially on the interdisciplinary question in the light of the paradidactic books,
through the Content Analysis of Bardin (2011), the emergence of the categories referring
to the contexts of development of activities: scientific means (30%), cultural environment
(30%) and social environment (40%). Although the excerpts quickly demonstrate the
ideas of the pre-service teachers in working in an interdisciplinary way, it is possible to
perceive that they point the paradidactic book as a tool of support to the research and the
extension of activities that, as demonstrated in the previous question, are intertwined in
projects of research and extra-class activities.

Table 5 shows the responses of the pre-service teachers in relation to the
question: “What were the benefits gained by reading about the article about
the paradidactic book?”. From the subjects’ placements, the potentiality of the
developed activity is verified, since it gave a significant way to the understanding
about the use of paradidactic books as pedagogical proposal. As a way to exemplify
the subsidies of this statement, you can highlight the students’ comments about
the questioning.

Table 5
Excerpts referring to question 5.

Answer 1 The article had an easy interpretation, being a pleasant and thought-provoking reading. | knew
little about the subject, and it is always important to know that there are other resources to be
worked on in the classroom, as it makes the teacher have other ways to work interdisciplinarity,
developing different methodologies thus obtaining a more productive, differentiated and meaningful
class, for both the teacher and the student.
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Answer 2 After reading, it was verified how important is the paradidactic book, as it serves as a complement
to the teaching and learning process, not only of the student, but also for the teacher, being this
an accessible and contextualized language book.

Answer 3 To know more about this subject, since | had never had contact with paradidactic books before.
It enriched my options on how to work new content with students.

Answer 4 Greater knowledge of what paradidactic books are, and what they are for. Importance of
paradidactic books for the learning of both students and teachers.

Answer 5 To be able to differentiate a didactic from a paradidactic book and become aware of this
supporting tool

From the understanding of the subjects’ positions and the Content Analysis, the
categories exposed in Graphic 3 were identified. In it, it is possible to identify with
greater intensity that the pre-service teachers expose the idea of constructing new
ideas and of knowing this didactic resource, as well how to develop knowledge about
the book and constitute a new work option. Moreover, some pre-service teachers
state that they did not know the tool, enabling a new way of constructing didactic
and methodological knowledge to qualify teaching, since they had to think, reflect
and act on knowledge in the light of the constructed paradidactic books.

= New ideas

= Updated knowledge

= Work options
Knowledge

Graph 3. Emerging categories of the question about the benefits acquired throughout the activity.

Finally, the last part of the questionnaire, represented by figure 4, contemplates a
series of questions that were answered by the pre-service teachers according to the Likert
scale. These scales, also known as summed scales, “require respondents to indicate their
degree of agreement or disagreement with statements about the attitude being measured”
(Brandalise, 2005, p.4). In the chart below, it should be noted that, by aesthetic measure,
the affirmations were placed as legend, characterizing them as A, B, C, D, E, F, G, H,
I, and J.

Thus, as it is possible to observe in affirmative A, the pre-service teachers
confirm a significant appropriation about the developed theme, possessing the
necessary skills and abilities to incorporate this pedagogical resource into their
teaching practice, considering their fundamental peculiarities, such as language
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and contextualization. This conception of knowledge appropriation about the
paradidactic book is important in the initial formation of teachers, since it supports
the qualification of the teaching process, behaving as the link between student,
content and context that characterizes the classroom as an effective space for
exchanges, debates and discussions.
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Caption: (A) | have sufficient knowledge about paradidactic books. (B) | can think about how to work a chemical content with a para-
didactic book. (C) By correlating the chemistry content to a paradidactic book, | am able to create challenging tasks for my students.
(D) By correlating the chemistry content to a paradidactic book, | can help my student in his or her learning. (E) By correlating the
chemistry content to a paradidactic book, | am able to help my student reflect on his or her learning. (F) By correlating the chemistry
content to a paradidactic book, | am able to instigate my students to critical discussion. (G) By correlating the chemistry content
to a paradidactic book, | am able to identify my difficulties in the chemistry contents. (H) By correlating the chemistry content to a
paradidactic book, | mobilize different knowledges that make me even more a teacher. (1) By correlating the chemistry content to a
paradidactic book, | can instigate myself to learning. (J) By correlating the content of chemistry to a paradidactic book, | mobilize my
skills and abilities in chemistry.

Graph 4. Percentage of agreement of the pre-service teachers in relation to the assertions.

Still in relation to the analyzes of the statements presented in graph 4, in relation to
the assertions B and C, which depict the position of the pre-service teachers against the
use of this didactic resource, in order to promote challenging spaces for their students,
they perceive, in their favorable answers, partially or totally agreeing with the statement.
Therefore, according to the perception of the pre-service teachers, the paradidactic
book consists of a good didactic resource, that contributes to the amplification and
construction of the knowledge of significant form. Boaventura (2016) contends that,
unlike the didactic book, the paradidactic does not have a rigid structure, providing
greater autonomy for teachers and students regarding its use.

In reference to the statements D, E and F, which point out the use of the
paradidactic book as an instrument capable of assisting in the teaching and learning
processes, promoting spaces for reflection and critical discussion, the pre-service
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teachers position themselves as follows: of 37,5% to 50% partially favorable and
from 25% to 37,5% fully agree with the statement, the rest stated that they do not
know how to comment on the questioning. From these considerations, it is noticed
that the academics recognize their limitations regarding the use of this pedagogical
tool, since it is directly linked to the interdisciplinarity, which requires of the teacher,
besides the scientific knowledge, experiences that encompass both an accurate view
of the social context , and the relationships that are formed in this environment.

As for the assertions G, H, I and J, these are correlated between the use of the
paradidactic book and teacher training, in aspects such as: difficulties pertinent to
scientific knowledge and teaching knowledge that emerge in pedagogical practice.
In these, a percentage between 50% and 62.5% fully agree with the statements,
25% to 37.5% agree partially, while the rest had nothing to declare. In this sense,
there is evidence of an engagement regarding the use of this resource, due to its
potential as a pedagogical instrument in the teaching and learning processes, both
for teachers and students. In a similar way, this tool, according to Teixeira (2009),
assists teachers in the mediation aspects of the knowledge historically instituted by
society, helping in the understanding of this knowledge, as well as in the reflection
and critical discussion about them.

From this perspective, from the analysis of the applied questionnaire and the
emergence of the categories based on Bardin (2011), it is noticeable the importance
of the use of this resource in pedagogical practices, corroborating with the teaching
and learning processes, with the improvement of teaching and learning. , mainly
with the contextualization of scientific knowledge in the light of the student’s socio-
cultural knowledge, mediating the teaching of multiple forms from environments
conducive to the construction of autonomy and critical argumentation in the subject.
After all, as a standout, the paradidactic book promotes the student’s approach with
its respective object of study in the light of an informal language.

CONCLUSION

In view of the above, it can be said that the paradidactic books modify
the teaching didactic posture, because by means of the use of these a creative,
provocative and daring teacher is constituted. An educator who provides quality
work in the school environment from the paradidactic book enables the student to
understand chemistry in a way different from that presented in the didactic book.
That is, the paradidactic book is an important pedagogical resource because,
besides presenting a non-formal scientific language, which intensifies the way the
student read and understand the world, maximizes activities and corroborates for
the (re) construction of knowledge, being the planning a fundamental step in this
process.
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Based on the considerations presented by the chemistry pre-service teachers,
it is stated that the paradidactic book is an instrument capable of assisting in the
development of teaching and learning processes, since it promotes moments
of reflection and critical discussion. The pre-service teachers consider the
paradidactic book a good didactic resource, since it contributes to the construction
of the knowledge in a significant and contextualized way. Yet, they recognize
their difficulties regarding the relationship between work with the book in an
interdisciplinary way, from which they go beyond specific knowledge.

In this drawing, it is believed that activities related to the paradidactic book
should be approached more frequently in the initial formation of teachers, so that
they can achieve different knowledge regarding this tool. In this sense, what is
expected of the teachers of this new millennium is not the abandonment of what
has already been built in education, but the improvement and qualification of all
their virtues and duties with knowledge. The teacher has the mission to encourage
the new and awaken pertinent questions to the student. In addition, through the
authors who based this text, it is possible to understand how valid is the use of
books for the initial formation of teachers for the integration and appropriation of
content to the reality of Basic Education students.

Finally, it is recognized that this practice requires the commitment of teachers
through the planning of classes and mainly reflections of this practice in the initial
teacher training. Thus, it is emphasized that the paradidactic book cannot be seen
as a salvation the difficulties encountered daily in the classroom, but as a way to
enable new discussions about how to teach and learn in Basic Education. Therefore,
considering that it is necessary to think about progress in school actions in order
to construct and experience a new contextualized and meaningful narrative to the
student, it is expected that this research contributes to the way of teaching and
learning of the different teachers, providing them with a tool which, in fact, has a
scientific, epistemological and social basis to instigate the autonomous learning of
the student and the improvement of the teaching practice.
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