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APRESENTACAO

A obra “Educacao: Politicas, Estrutura e Organizacao — Parte 12” traz capitulos
com diversos estudos que se completam na tarefa de contribuir, de forma proficua,
para o leque de temas que envolvem o campo da educacgdo. A educacdo &€ uma
atividade que se expressa de formas distintas, envolvendo processos que tem
consequéncias nos alunos, possui métodos que precisam ser compreendidos; envolve
0 que se pretende, 0 que se transmite, os efeitos obtidos, agentes e elementos que
determinam a atividade e o contetdo (forcas sociais, instituicdo escolar, ambiente e
clima pedagégico, professores, materiais e outros) (SACRISTAN, 2007).

O conceito de educacao é inseparavel do ente subjetivo que lhe dao atributos
diferenciados. A educacao é algo plural que ndo se da de uma unica forma, nem
provém de um unico modelo; ela ndo acontece apenas na escola, e as vezes a escola
nem sempre € o melhor lugar para que ela ocorra.

A escola deve estar pronta para atender a diversidade cultural, conduzindo a
aceitacao e o respeito pelo outro e pela diferenga, pois se valoriza a ideia de que
existem maneiras diversas de se ensinar e consequentemente diferentes formas de
organizacao na escola, onde seja levado em consideracao a complexidade da criacao
de um curriculo que atenda o desafio de incorporar extensivamente o conhecimento
acumulado pela herancga cultural sem perder a densidade do processo de construcéao
do conhecimento em cada individuo singular.

A escolaridade faz parte da realidade social e € uma dimensao essencial para
caracterizar o passado, o presente e o futuro das sociedades, dos povos, dos paises,
das culturas e dos individuos. E assim que a escolarizagdo se constitui em um
projeto humanizador que reflete a perspectiva do progresso dos seres humanos e da
sociedade.

Em uma escola democratica ndo ha barreiras educacionais, eliminam-se a
formacao de grupos com base na capacidade dos alunos, provas preconceituosas e
outras iniciativas que tantas vezes impedem o acesso e permanéncias de todos na
escola, proporcionando um ensino de qualidade para todos, sem excluséao.

Gabriella Rossetti Ferreira
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CAPITULO 27

UTILIZAQAQ DE EXPERIMENTOS COMO INSTRUMENTO
PEDAGOGICO PARA MELHORIA DA ABSORCAO DOS
CONHECIMENTOS SOBRE PROTEINAS E ENZIMAS

Fabiana América Silva Dantas de Souza
Universidade de Pernambuco, Campus Mata
Norte

Nazaré da Mata — PE, Brasil

Universidade Federal Rural de Pernambuco
Recife — PE, Brasil
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ABSTRACT: The teaching provided in the public
school often leaves something to be desired
due to the lack of available resources and the
excessive workload attributed to the teacher.
Students had difficulty learning basic biology and
chemistry, due to the lack of methodologies that
complement the traditional classes to arouse
interest and facilitate learning. The objective of
this work was to implement practical classes
using low cost material to optimize the absorption
of knowledge about proteins and enzymes. The
research was carried out in the 1st year of High
School, at the Professor Antonio Carneiro Leédo
School in the city Camaragibe - PE, Brazil. In
the first stage, a traditional class was ministered,

Educacao: Politicas, Estrutura e Organizacao 12

and then a probing questionnaire with 10
questions was applied. In the second stage,
experimental practices related to the theoretical
content were experienced, and afterwards, the
questionnaire was again applied for evaluation
in the absorption of knowledge. The results
showed that the contact with the experimental
classes significantly increased the accuracy of
the questionnaire, with emphasis on question
9, which reached a 60% increase in knowledge
absorption. These results are corroborated
with other authors and reinforce the fact that
experimental practices using low cost materials
are easy strategies to dynamize teaching,
overcome the difficulties faced in school, and
significantly improve the learning process.
KEYWORDS: Proteins, Enzymes, Experiments,
Teaching, Optimization of knowledge.

RESUMO: O ensino proporcionado na escola
publica, muitas vezes deixa a desejar devido a
falta de recursos disponibilizados e pelo excesso
decargahorariaatribuidaaoprofessor. Osalunos
apresentavam dificuldades em aprender no¢oes
basicas de biologia e quimica, devido a falta
de metodologias que complementem as aulas
tradicionais para despertar o interesse e facilitar
a aprendizagem. O objetivo deste trabalho, foi
implementar aulas praticas utilizando material
de baixo custo, para otimizacdo da absorcéo
do conhecimento sobre proteinas e enzimas.
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A pesquisa foi realizada no 1° ano do Ensino Médio, na Escola Professor Antonio
Carneiro Le&do na cidade Camaragibe — PE, Brasil. Na primeira etapa, foi ministrada
uma aula tradicional, e depois aplicado um questionario de sondagem com 10
questdes. Na segunda etapa, foram vivenciadas praticas experimentais relacionadas
ao conteudo tedrico, e posteriormente, foi novamente aplicado o questionario para
avaliagdo na absorcdo de conhecimentos. Os resultados obtidos, mostraram que o
contato com as aulas experimentais, aumentou de forma significativa os acertos do
questionario, com destaque para a questdo 9, que atingiu um aumento de 60% na
absorcéo do conhecimento. Estes resultados s&o corroborados com outros autores e
reforcam o fato de que, as praticas experimentais utilizando materiais de baixo custo,
séo estratégias faceis para dinamizar o ensino, superar as dificuldades enfrentadas na
escola, e melhorar significativamente o processo de aprendizagem.
PALAVRAS-CHAVE: Proteinas, Enzimas, Experimentos, Ensino, Otimizacdo do
conhecimento.

11 INTRODUCTION

Biochemistry is the area of biology that studies the biomolecules and their
reactions, fundamental for the maintenance of life. The study of proteins and enzymes
are considered complex subjects and difficult to understand by high school students. To
reduce the difficulties faced by students in understanding the content, it is fundamental
to develop a complementary methodology that can aid in student learning. According to
Mascarenhas et al. (2016), it is paramount to seek new forms of teaching and learning
that are innovative and effective.

The use of practical classes is stimulating to help in learning new content and
considered more complex for students. According to Silva and Antunes (2017), it is
essential for the teaching-learning process to have a methodology that can complement
the theoretical classes, and that can be applied in different age groups, since going
beyond the traditional stimulates participation and awakens the student’s interest in the
content studied.

According to the studies of Vlachopoulos and Markri (2017), the practical
classes used as methodology in the teaching of complex disciplines, increase student
performance, engagement, improve cognitive abilities, and provoke motivation in
search of more knowledge. For Silva et al. (2017), the experimental classes, whether
in the laboratory environment or in the classroom, are extremely important for the
understanding of complex concepts, allowing students to create connections between
theory and practice.

Considering that the majority of students in public schools do not have access
to practical classes, and that they are essential in the aid of theoretical classes of
biochemistry, the present study aimed to implement experimental practices using low
cost materials, to optimize the knowledge of proteins and enzymes.
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2| MATERIALS AND METHODS

The research was conducted at the Professor Anténio Carneiro Ledo School, in
a class of 1 st year of regular high school, with a total of 20 students. The college is a
public school, located in the Municipality of Camaragibe, Metropolitan Region of Recife
- PE, Brazil (Figure 1).

Camaragibe, PE

Figure 1. Map of the State of Pernambuco with highlight to the city of Camaragibe - PE, Brazil.
Source: Google Maps

In the first stage, a traditional class on proteins and enzymes, biological molecules
of great importance for living beings (Figure 2) was followed, followed by a questionnaire
containing ten objective questions, with the purpose of evaluating the absorption of the
presented content (Figure 4). In the second stage, four experiments were carried out
related to the proposed theme (Figure 3) and then the same questionnaire was applied
with the order of inverted questions, which served to evaluate the percentage in the
absorption of the knowledge provided by the experiments.

Figure 2. Traditional classroom. Source: Marinho et al, 2018

The firsttest reproduced, consisted in the identification of protein molecules in food,
for the implementation of this were necessary: milk, egg white and egg yolk, cooking
oil, starch, distilled water, copper sulfate, sodium hydroxide, five containers properly
two needleless 3 mL syringes were used to remove reagents from their respective
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containers and a wooden stick to mix the substances. In each vessel, were inserted the
five foods in water, then with the aid of syringes, 1.5 mL of sodium hydroxide and 1.5
mL of copper sulphate were added to each well and homogenized with a stick , after a
few seconds, it was possible to visualize distinct colorings, those that obtained violet
/ purple coloration, were identified by the presence of proteins and those of blue color
by the absence.

After the protein identification practice, experiments were carried out on the
enzymatic action in the foods. The starch, water, iodine, saliva, two properly labeled
containers and two test tubes were used for the initial execution. Starch diluted in water
was insert in one of the containers and the starch diluted in water and saliva were
present in the other. The fusions were passed into the test tubes and after 30 minutes
two drops of iodine were added into each mixture. Upon contact with iodine, the starch
presented a dark coloration, while the saliva fusion showed a clearer coloration, so
that the students’ understanding of what was happening explained that this fact is due
to the transformation of the starch in maltose through the action of ptyalin, an enzyme
found in saliva.

\ .
= )Y 4P”

Figure 3. Realization of practices. Source: Marinho, 2018

After the analysis of the action of ptyalin, an experiment was carried out to
observe the catalase, for which it was necessary: fragments of raw potato, hydrogen
peroxide and a test tube. The potato fragments were deposited in the test tube and
soon thereafter was added hydrogen peroxide. This essay aimed to demonstrate to
students the action of catalase, an enzyme that degrades oxygenated water, causing
oxygen to be released, leaving only water. Experience has clarified how this process
occurs in our body, causing students to directly visualized the catalytic reaction.

Finally, in the fourth and last experimental practice, milk and vinegar were used
to compose a mixture that refers to the action of lactase. When the milk came into
contact with the vinegar, it carved, that is, a layer composed of small white flakes
formed on the bottom of the container showing that there occurred the breaking of large
molecules of the food into smaller particles, that is, the lactose was broken in glucose
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and galactose. After the experimental practices, the survey questionnaire was applied
again, to evaluate the effectiveness of the practical methodology.
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Figure 4. Survey questionnaire. Source: Marinho et al, 2018
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Figure 5. Application of the survey questionnaire. Source: Marinho et al., 2018

3 | RESULTS AND DISCUSSION

The students showed difficulty in answering the first questionnaire after the
traditional class, due to the absence of a differentiated method that could capture the
attention and promote the improvement in the acquisition of knowledge. This result
confirms the analyzes about the disciplinary preferences of high school students
performed by Duré et al. (2018), who report that 43.4% of the evaluated students reject
the discipline of biochemistry, treating it as a curricular component that less acquire the
ability to contextualize the contents worked during biology classes.

The analysis of the results obtained in the first stage showed that, in the first
questionnaire, there was a learning deficit due to the failures in absorption caused by
the isolated use of traditional methodology. This statement can be verified for all the
guestions analyzed, with emphasis on questions 1, 6 and 8, which obtained only 35%,
30%, 35% of hits, respectively (Figure 6). These questions dealt with the importance of
proteins and their respective functions, their participation in the constitution of the cell
membrane and gene regulation.

Atthe beginning of the second stage, involving the accomplishment of experiments,
it was possible to notice a greater participation of the students. During the whole period
of the experiments, students were asked about the reactions that occur in our body,
since each experimental practice represented a reaction of the organism to various
biological factors and, from this explanation, a debate was opened on such reactions
occurring in the human body.

After the practices, and analysis of the second questionnaire, the increase in the
absorption of knowledge was perceptible. The most significant results were observed
in questions 4, 5, 9 and 10. Questions 4 and 10, which dealt with the identification of
protein-rich foods and the inability of a body to produce certain enzymes, increased
the absorption of knowledge was 55 % and 45%, respectively. Still, according to the
graph, it was possible to observe that after the experimental experience, the students
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demonstrated a better absorption of the content on proteins and enzymes, with
emphasis on questions 5 and 9, which addressed the forms of protein denaturation and
its classification , an increase in knowledge absorption of 45% and 60%, respectively,
was observed, and these two questions at the end of the class were evaluated by
100% of the students.

120%
100% 100%
100% 95% 95%
80% 80%
80%
60%
40% 35%

30%

20%

0%
Question Question Question Question Question Question Question Question Question Question
1 2 3 4 5 6 7 8 9 10
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Figure 6 - Comparative chart regarding the number of correct answers per question from the 1st
and 2nd evaluation questionnaires. Source: Marinho et al., 2018.

The students scarce yield is often due to the fact that some of the content
addressed in high school requires a correlation with everyday practice. The insertion
of experiments in biology teaching promotes interaction between the classroom and
daily life, making the class more interesting and fun, as well as providing a maturation
of scientific reasoning (LIMA and GARCIA, 2011; AMORIM, 2013).

Studies carried out by Junior (2016), show a high number of researches involving
the search for didactic alternatives to the teaching of chemistry, in order to remedy the
difficulties found in the classroom. This search for improvements in teaching indicates
a possible evolution of future professionals in favor of differentiated and more effective
teaching.

41 CONCLUSION

The use of practical classes favored the acquisition of students’ knowledge about
the biochemistry content involving proteins and enzymes. The results showed that
innovating in the classroom, through the use of practical classes, makes the theory
better assimilated. In this way, it is necessary to reinvent the classes, to seek new
strategies that stimulate student participation and collaborate to improve the acquisition
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of knowledge.

To innovate in biology classes, it is not necessarily required to have laboratories
with expensive and sophisticated equipment, it is possible to experiment with materials
of low cost, which is part of the students’ daily life, being possible most of the time to
substitute glassware for simpler objects, for example, because what matters in the
end is the result of the experiment, and the improvement of the learning provided to
the students. Experiences of this kind, using low cost materials, often provide better
results, as it stimulates the ability to deduce problems from associative reflections, as
well as boosting creative skills, and enhancing cognitive intelligence.
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