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APRESENTACAO

A colecéo “A Diversidade de Debates na Pesquisa em Quimica 2” é uma obra
que tem um conjunto fundamental de conhecimentos direcionados a industriais,
pesquisadores, engenheiros, técnicos, académicos e, € claro, estudantes. A colegao
abordara de forma categorizada pesquisas que transitam nos varios caminhos
da quimica de forma aplicada, inovadora, contextualizada e didatica objetivando
a divulgacgao cientifica por meio de trabalhos com diferentes funcionalidades que
compdem seus capitulos.

O objetivo central foi apresentar de forma categorizada e clara estudos
relacionados a revestimentos inteligentes — smart coatings; técnicas eletroquimicas;
modificacao de superficie; processo foto-Fenton; dessulfurizacdo adsortiva de diesel;
otimizacao de sensores; contaminantes organicos; degradacao de compostos;
nanotubos de carbono hidrofilicos; oxidagao parcial do metano; producéao de etanol;
tratamento de efluente aquoso; producao de biogas; processo oxidativo avang¢ado;
particao de ions metalicos; ensino de polimeros; reutilizacdo de 6leo industrial;
analise complexométrica de aluminio e modelagem molecular. Em todos esses
trabalhos a linha condutora foi o aspecto relacionado a caracterizacao, aplicacéo,
otimizacao de procedimentos e metodologias, entre outras abordagens importantes
na area de quimica, ensino e engenharia quimica. A diversidade de Debates na
pesquisa em Quimica tem sido um fator importante para a contribuicao em diferentes
areas.

Temas diversos e interessantes sdo, deste modo, discutidos aqui com a
proposta de fundamentar o conhecimento de académicos, mestres e todos aqueles
qgue de alguma forma se interessam pela area de quimica tecnoldgica, bacharel e
licenciatura. Possuirum material que demonstre evolugéo de diferentes metodologias,
abordagens, aplicacbes de processos, caracterizacdo com diferentes técnicas
(eletroquimica, microscopia, espectroscopia no infravermelho por transformada de
Fourier e raios-X) substanciais € muito relevante, assim como abordar temas atuais
e de interesse tanto no meio académico como social.

Portanto, esta obra é oportuna e visa fornecer uma infinidade de estudos
fundamentados nos resultados experimentais obtidos pelos diversos pesquisadores,
professores e académicos que desenvolveram seus trabalhos que aqui serao
apresentados de maneira concisa e didatica.

Jéssica Verger Nardeli
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CAPITULO 21

ALBERTO MAGNO IN CHEMICAL TEACHING: THE
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ABSTRACT: This article is found in a list of text
sources that can be entered in the waiting room
of the school, as well as in comics to chemistry,
introductory images and technique, numbers
of the box of Alberto Magno. Within the period
of Alchemy. The technique developed was first
a lecture on the figure of Alberto Magno, step
by step for the studies and questioning on the
aspects of speech and finally the comics were
drawn by the aloun, where youam what for them
was the most studied figure, thus being a more
didactic method for students to fix the studied
concepts.

KEYWORDS: Alchemy; Teaching strategies;
Chemistry Teaching.

A Diversidade de Debates na Pesquisa em Quimica 2

11 INTRODUCTION

Currently, it is necessary to implement
new teaching methods in the classroomin order
to arouse students’ curiosity about scientific
knowledge and interest in science. According
to Mendonca (2010), one of the useful aspects
of comics is to promote reading for those who
are not motivated to read another genre, being
as complex a genre as the others in terms of
its discursive functioning.

This genre of comics was marginalized
until the 1990s, but later on they gained
space in the classroom, mainly due to factors
in the change in the conception of language
that came to be understood as a social and
ideological (Silva and Brito,
2018). According to Leite (2017), highlights
the didactic-pedagogical importance of the

phenomenon

use of comic books in chemistry teaching,
being considered as an incentive for reading,
discussion of the scientific content studied
and as well as the use of dramatization and
scientific dissemination. Outstanding learning
for the student.

The comics present drawings that must
be in perfect harmony with the written text
and the textual sequences are predominantly
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narrative with typological heterogeneity. The comics, present a kind of playful activity,
since in the figures, sometimes are presented humorous part, with own language
systems and reading rules where we always have a game between the characters
and symbols used, own narrative where There is always a balance between art and
playfulness (Huizinga, 2001; Guyot, 1994).

The fixation of knowledge through this technique that can be considered at
the same time playful, leads the student to seek a stress free performance where
the student can better secure the knowledge and at the same time helped in the
construction of new discoveries (SANTOS, 2001). For Ferreira et al. (2009), the use
of comic books is a facilitating tool for chemistry teaching since students may have
a very different view of chemistry from the one we imagine and understand.

Cool and Teberonsky (2004), drawing is one of the ways man uses to
communicate ideas, lived situations, and serves to inform what is difficult to explain
with words. According to Santos and Paixdo (2015), in the teaching of chemistry,
the use of drawing is not very common, although it is defended as a psychological
instrument that contributes to mental activity regarding the storage of information
and control of the pedagogical action of the individual. and focus, is still little used
as a strategy to encourage learning by chemistry teachers. In this work, this form of
knowledge manifestation was used in the elaboration of drawings that portray Alberto
Magno contributions to the alchemist knowledge, aiming at motivating the students
to read and discuss the theme for their formation as future chemistry teachers.

2| MATERIAL AND METHODS

The type of research used in this work is qualitative/exploratory based on a
proposal for the classroom that includes a lecture by a researcher about the figure of
Alberto Magno in the context of Alchemy and later the use of comics for Conceptual
reorganization of the students of the lecture.

The discipline History and Philosophy of Chemistry (QA211), is a compulsory
subject of the curriculum of the Degree in Chemistry at the Federal University of
Roraima (Brazil), taught in the first semester of the degree with a workload of 60
teaching hours.

The syllabus of the course covers a history of chemistry, analyzing classical
theories such as Aristotle’s theory of four elements, chemistry in Europe, until it ends
with the importance of the history of chemistry in Brazil.

Taking advantage of the Federal University of Roraima, it has students and
researchers from other countries, including the European continent, where they are
invited to give lectures on the subject, speaking to students from Brazil from their
own experience, where students can fix their knowledge from another expectation
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or different look.

In this case, the methodology approached was to analyze the figure of Alberto
Magno, first through a lecture where his life, his work within the History of Chemistry
and its current repercussion, especially considered as patron of the science faculties
in Europe, where each 17 November, the day of his party, is celebrated at the
different colleges. Subsequently students were given a questionnaire about the work
developed for students to answer. Finally it was proposed for the students to develop
the most relevant to them about what was presented in the lecture through comics,
in order to evaluate their understanding about the studied subject that was Alberto
Magno, so the students stimulated their creativity and explored new characteristics

of formatting of comics.

3 | RESULT AND DISCUSSION

The work was divided into three stages. In the first stage the students were
presented with a lecture about Alberto Magno, which highlighted the historical
context, the character’s contribution to the history of chemistry and finally about
the current repercussions of Alberto Magno in the scientific field. Afterwards, the
students were given a questionnaire where they would highlight the most relevant
aspects of the presentation, that is, those subjects that most attracted the student’s
attention and, finally, these most representative aspects were drawn in the comic
and presented to the other students.

3.1 Lecture

The first part of this work consisted of giving a lecture on the figure of Alberto
Magno by a doctoral student from Spain whose main points that were addressed in
the lecture entitled “Alberto Magno: from alchemist in the thirteenth century to saint
in the twentieth century” with the points to be addressed: the historical context of the
character in question between the years 1205-1280, arousing interest to students
with the representative cities in the life of Alberto Magno: Launingen (Germany) city
where he was born, Bolonia (Italia) y por last his funeral chapel in the cathedral of
Colonia (Germany).

The lecture begins with the autobiographical data of the saint. He was born
between 1193 and 1207 and died in the year 1280 where he devotes his life to
developing different scientific studies with an interest in nature while at the same time
introducing the ideas proposed by Aristotle since until then only the ideas proposed
by Platon (LIMA, 2009).

After the introduction, the speaker went into the work of Alberto Magno and his
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relationship with the natural sciences. In the first place his interest in the natural things
that Alberto Magno himself calls in Latin quod est and quo est, and his influence on
his work of Aristotelian thought. Among this interest in the natural sciences writes a
work called De Falconibus, where he presents an impressive knowledge between
birds of prey and other birds used in hunting, but more for chemists, his most
important contribution is the link with Alchemy, highlights the discovery. Arsenic,
being another of the relevant aspects of the lecture with the students of History and
Philosophy of Chemistry.

Different historians of the history of science attribute to Alberto Magno the
discovery of this chemical element, being isolated around 1250, but was known
by the alchemists but was never isolated until Alberto Magno heated the mixture
of the oropiment mineral, the arsenic salt whose name is arsenic trisulfide (As,O,)
(FRIEDEN, 2012; SAN MARTIN, 2010). Within the period of Alchemy, Alberto
Magno’s most important work was De mineralibus, where he presents an important
geological and mineralogical study on the nature of minerals and metals (SAN
MARTIN, 2010).

Another interesting point about this character was his relationship with the
Catholic Church, always showing that the Church was not totally against the study
of nature and science, but he was always careful and respected the authority of the
Church and tradition until the point of not publishing much of his work, especially
in the area of astronomy and physics, where he thought they were very advanced
theories at that time.

Within the natural sciences, as has been said, he has a keen interest in
astronomy, where he states that there is a microcosm that is embedded within a
macro cosmos, where celestial bodies followed patterns and cycles similar to those
observed on earth.

The final point of the lecture was the prominence within the Catholic Church to
be included in the saintly in the masses of memory of Saint in the liturgy of November
15", since the seventeenth century, since in the year 1622, was canonized by Pope
Gregory XV and 16 December 1931, he was proclaimed Doctor of the Church and
since 1941 is considered patron of science and especially of Chemistry, being the
15" of November holiday in the Faculties of Sciences of Spain, characterized that day
by the academic acts in honor to Santo Alberto Magno, with lectures, appointments
of new doctors, awards to distinguished students who were trained during the year,
etc.

3.2 Questions

The two questions proposed to the students were: a) to explain the importance
of studying the figure of Saint Alberto Magno in the context of Alchemy and b) what
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is the contribution of Saint Alberto Magno in his formation as a future graduate in
chemical sciences.

Regarding the analysis of student’s answers to questions, in relation to question
(i) Alberto Magno ability to reconcile his faith and curiosity to deepen his knowledge
of nature using rationality and intellect, as well as the discovery of arsenic, is
highlighted and their contributions to the study of stones and minerals. Regarding
question (ii), the answers highlighted Alberto Magno persistence and perseverance
in overcoming the adversity of thought, religious and scientific knowledge, in the
search for answers for a better understanding of Nature, as well as in disseminating

knowledge. Beyond the search for the balance between religion and science.
3.3 Drawing Presentation

The presentation of the drawings impressed not only by the beauty, see figures
1-4, but mainly by the type of information.

Figure 1- Alberto Magno between science and religion.

In the drawing presented in Figure 1, the student reflects elements clearly
related to the most outstanding lecture. As central image we have Alberto Magno
with the clothes of bishop (miter and red chasuble) carrying in his hands the proper
attributes of writing, since the character was a writer. The other aspect to highlight
that caught the student’s attention, being at the same time one of the most relevant
aspects of his life, unlike other scientists of the time was the relationship he highlights
between science and religion. Although he was cautious, he said that science was
not about religion, so the student put on the left side a drawing of an atomic model
and on the right side a Latin cross symbolizing the Catholic religion and between the
two symbols an arrow reversible highlighting precisely this subject highlighted in the
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life of the saint. This aspect highlighted in the saint’s life of reconciling his faith with
the scientific interest besides being shown in Figure 1, was the most highlighted by
the students in the analysis of the questionnaire.
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Figure 2- Alberto Magno is Alchemy.

Figure 2 presents another of the facets that the speaker addressed about the
figure of Alberto Magno, where he is presented as a magician as he showed some
sympathy for Alchemy and his discovery of the chemical element of atomic number
33, coined with the name Arsenic through heating the arsenic sulfide (As,S,) with
some kind of soap, so the student designed the fire with cauldron heating representing
the synthesis of arsenic.
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Figure 3- Thomas Aquino.

In Figure 3, another prominent aspect of the life of Alberto Magno is presented,
highlighted in the lecture given by Thomas Aquinas, besides professing the same
Order as Alberto Magno, the order of predicators.

41 CONCLUSION

The use of comic books as a didactic teaching tool is a didactic resource that
promotes the fixation of scientific knowledge by students through a more flexible
and at the same time more dynamic way of learning, since with this more playful and
creative methodology the student can be stimulated to study the history of chemistry.

On the other hand, doing this kind of activities with students who are beginning
their studies in chemistry has a good acceptance among them, since besides
activating their creativity, it is a playful didactic resource, and the student learns
having fun at the same time that promotes scientific knowledge.

In the elaboration of this work, the students touched different capacities as was
the action, discursive and linguistic-discursive abilities, so this textual genre was used
by the students. The use of drawing as an expression of learning in the discipline
of History and Philosophy of Chemistry proved to be efficient and appropriate as an
instrument for assessing student learning. In fact, this experience enabled a greater
autonomy of the student on the subject studied. With the illustrations developed by
the students, we were able to arouse in them motivation for the study of chemistry.
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