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APRESENTACAO

A obra “Educacao: Politicas, Estrutura e Organizacdo — Parte 5” 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 educagéo.

A educacéao é uma atividade que se expressa de formas distintas, envolvendo
processos que tem consequéncias nos alunos, possui métodos que precisam ser
compreendidos; envolve o que se pretende, o que se transmite, os efeitos obtidos,
agentes e elementos que determinam a atividade e o conteudo (forcas sociais,
instituicdo escolar, ambiente e clima pedagodgico, professores, materiais e outros)
(SACRISTAN, 2007).

O conceito de educacgao é inseparavel do ente subjetivo que lhe dao atributos
diferenciados. A educacao é algo plural que ndo se d4 de uma unica forma, nem
provém de um unico modelo; ela ndo acontece apenas na escola, e as vezes a escola
nem sempre é o melhor lugar para que ela ocorra. A escola deve estar pronta para
atender a diversidade cultural, conduzindo a aceitagdo e o respeito pelo outro e pela
diferencga, pois se valoriza a ideia de que existem maneiras diversas de se ensinar
e consequentemente diferentes formas de organizagdo na escola, onde seja levado
em consideracdo a complexidade da criagcdo de um curriculo que atenda o desafio
de incorporar extensivamente o conhecimento acumulado pela heranca cultural sem
perder a densidade do processo de construcdo 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 0 acesso e permanéncias de todos na
escola, proporcionando um ensino de qualidade para todos, sem excluséao.

Gabriella Rossetti Ferreira
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ABSTRACT: The playful has been gaining more
and moreimportance inthe educational scenario,
due to its effectiveness in the final results in the
teaching-learning processes. Contents involving
energetic metabolism, when well elucidated, can
play an extension role through the dissemination
of educational information in communities
around schools, preventing the development
of pathophysiologies such as diabetes, obesity
and cardiovascular diseases. The objective of
this work was to implement a complementary
practical didactics to improve the acquisition of
knowledge about physiopathologies related to
energy metabolism. The research was carried
out with a group of the 1st year of High School
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of the Aluisio Germano School in the city of
Carpina - PE. Initially, a traditional class was
ministred, and then a survey questionnaire
was applied, then the practice was performed
using the didactic game, and finally, once again
the survey questionnaire was applied. The
analysis of the results indicated that there was
a considerable increase in the assertiveness
index in the second questionnaire compared to
the first one, with emphasis on questions 2, 3
and 7, with 36%, 48%, 40%, respectively, and
in question 5, which was a condition related to
insulin deficit, there was an increase of 24%.
During the practice of play, the students showed
greater interest in the subject, with a 100%
interaction. These results corroborate with other
authors, and reinforce the fact that the use of
playful resources associated with traditional
practices, provide a student / teacher evolution
in relation to the contents covered, in addition
to a perceptible maturation of the students, who
act as coadjuvants in their process training.
KEYWORDS: didactics,
Physiopathologies, metabolism,
Pedagogical practice.

Complementary
Energy

DESENVOLVIMENTO E APLICACAO
DE FERRAMENTA PEDAGOGICA PARA
OTIMIZACAO DOS CONHECIMENTOS
SOBRE FISIOPATOLOGIAS ENVOLVENDO O
METABOLISMO ENERGETICO
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RESUMO: O ludico vem ganhando cada vez mais importancia no cenario educativo,
devido sua eficacia nos resultados finais nos processos de ensino-aprendizagem.
Conteudos envolvendo o metabolismo energético, quando bem elucidados, podem
fazer um papel extensionista através da disseminagéo de informagdes educativas nas
comunidades ao redor das escolas, prevenindo o desenvolvimento de fisiopatologias
como: diabetes, obesidade e doencas cardiovasculares. O objetivo deste trabalho
foi implementar uma didatica pratica complementar para melhoria da aquisicédo de
conhecimentos sobre fisiopatologias relacionadas ao metabolismo energético. A
pesquisa foi realizada com uma turma do 1° ano do Ensino Médio da Escola Aluisio
Germano na cidade de Carpina — PE. Inicialmente, foi ministrada uma aula tradicional,
e depois aplicado um questionario de sondagem, em seguida foi realizada a pratica
utilizando do jogo didatico, e por fim, aplicado mais uma vez o questionario de
sondagem. A analise dos resultados indicou que houve um aumento consideravel
no indice das assertivas no segundo questionario em comparac¢ao ao primeiro, com
énfase nas questdes 2, 3 e 7, com 36%, 48%, 40%, respectivamente, e na questao
5, que tratava de uma patologia relacionada ao déficit de insulina, houve aumento
de 24%. Durante a pratica ludica, os discentes demonstraram maior interesse no
tema, havendo uma interacdo de 100%. Estes resultados corroboram com outros
autores, e reforcam o fato, que a utilizagéo de recursos ludicos associados as praticas
tradicionais, proporcionam uma evolug¢ao aluno/professor em relagcdo aos conteudos
abordados, além de um perceptivel amadurecimento dos discentes, que atuam como
coadjuvantes no seu processo de formacéo.

PALAVRAS-CHAVE: Didaticacomplementar, Fisiopatologias, Metabolismo energético,
Pratica pedagdgica.

11 INTRODUCTION

The reality of schools today does not meet students’ expectations when it comes
to practical activities in laboratories or even field classes, since not every institution has
the resources for such practices to occur. Then the teacher has a mission to elaborate
methods complementary to traditional methods, so that the students can have the
experience of learning in practice everything that is said in class. In order to perform
the task of transforming and preparing students for the different situations of daily life,
education from the school environment must first encourage these students to want to
learn. With this, it is up to the teacher to seek new alternatives to stimulate the students’
interest, and thus, a good option that is growing, is the use of didactic games that
causes the students to participate actively during the classes (BARRETO LM et al.,
2013).

The ludic does not come as a way to extinguish the traditional method, but to
improve it, so that there is a greater understanding on the part of the student regarding
the subjects taught in class. The game as a promoter of learning and development,

Educacao: Politicas, Estrutura e Organizacao 5 Capitulo 25




happens to be considered an important ally in school practices, since putting the student
in front of situations of game can be a good strategy to approach it of the contents of
the curricular matrix (ALVARENGA 2016).

According to the Curriculum Guidelines for Secondary Education (BRASIL,
2006, p.28), the game offers the stimulus and favorable environment that favor the
students’ spontaneous and creative development and allows the teacher to broaden
their knowledge of active teaching techniques , to develop personal and professional
capacities to stimulate in students the capacity for communication and expression,
showing them a new way, playful, pleasant and participative to relate to the school
content, leading to a greater appropriation of the knowledge involved. The construction
of didactic resources allows the connection between theory and practice and should
be conducted aiming at different objectives, such as: demonstrating a phenomenon,
illustrating a theoretical principle, testing hypotheses, working with observation or
measures, and allowing the development of critical thinking and reflective (FERREIRA
et al, 2010).

The aid of play activities to deliver content related to lipids and carbohydrates
facilitates students’ understanding of the great metabolic importance in the body of
the human being, since these molecules are the main sources of energy and can also
directly influence the time of life, because in the same way that they are essences for
the body, its consumption in excess, can generate many diseases such as: diabetes,
cardiovascular diseases, obesity, etc. (WORLD BIOLOGY, 2018). Carbohydrates with a
sweet taste, such as sucrose, glucose and fructose, common in human food, are called
sugars, carbohydrates are still divided into monosaccharides and polysaccharides. The
lipids are composed of glycerides (oils and fats), waxes (protection of plants by their
insolubility), steroids (sex hormones), carotenoids (food coloring) and phospholipids
(composite plasma membrane) (MARZZOCO and TORRES, 2007).

Some terms and nomenclatures used in the teaching of biochemistry are
sometimes difficult to understand without a practical demonstration of it, causing the
discouragement on the part of the student to want to learn about such content, but
the educator is a dynamizer of the teaching process learning, and can make difficult
scientific content and terms difficult and enjoyable. One of the methods that makes
this possible is the use of games that dynamize learning, especially in high school,
where the load of scientific terms and relevant new information increases considerably.
(ALVES, 2011). Thus, play activities are a privileged practice for students, since it
allows students to develop their personal side, healthy competitiveness and, above all,
cooperative action in society (SILVA et al., 2015).

In view of the above, this work had as objective to implement a complementary
practical didactics to improve the acquisition of knowledge about physiopathologies
related to energy metabolism, aiming to improve the absorption and fixation of contents
involving carbohydrates and lipids.
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2| MATERIALS AND METHODS

The research was carried out at the Aluisio Germano School, a state school
college located in the municipality of Carpina-PE, in the 1st year of regular high school
that contains 25 students. The Municipality of Carpina is part of the Zona da Mata Norte
- PE, Brazil (Figure 1).

Figure 1. Map of the State of Pernambuco with emphasis on the city of Carpina. SOURCE:
Google Maps adapted

The game was created similar to a memory game, however, instead of the images
normally contained in it, questions and answers were placed, where the students had
to associate with each other. The memory game related to lipids and carbohydrates
was named “Energy Sources Game”, where it was created electronically in Word and
Power Point 2010 programs. Its physical form was made up of cards (credit, debt and
others) that were not most used and was glued on its recycled paper surface with the
designers of the game (Figure 2).

At the beginning, a traditional class on lipids and carbohydrates was ministered.
Then a questionnaire containing 10 objective questions was then applied, with a view
to identifying how much had been absorbed by the students in relation to the content
explained in the room (Figure 3). Subsequently the group was motivated to participate
in a mini tournament, divided into three parts. The first was to identify some foods, how
they act in the body, whether they were of a lipid or carbohydrate nature, how they could
be consumed, what diseases could be caused by their exacerbated consumption, and
what diseases could be acquired by lack of their consumption, thus assigning a point
to whoever was guessing the questions (Figure 4). Then the class was divided into
groups, where a cross was given to the students, containing questions about lipids and
carbohydrates and foods previously worked, the cross had to be answered without the
help of research sources, to each group that was a different score was given by the
time the activity was completed (Figure 5).

Soon after the first two stages, still divided in groups, the “Game of Energy Sources”
was applied, the game was compatible with a game of casual memory, however the
students had to associate the answer with the question. whenever a student took a
letter, he had to read aloud, or the question or the answer, so that he could fix both in
his mind and in his classmates the subject that was in the focus of the class ( In the
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end, the group with the highest number of points was champion, winning by toast the
“Game of the Energy Sources”, was later applied once again the questionnaire, but
with all the questions and alternatives in different orders, in order to probe how much
the play activity influenced the students’ learning.

Figure 2. “Energy Sources Game” ready to be applied. Source: De Sa et al., 2018

Figure 3. Application of the survey questionnaire in the class of the 1st year. Source: De S et
al., 2018

Figure 4. Participation of students in the activity of food identification and their respective food
sources with energy content. Source: De Sé et al., 2018
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Figure 6. Participation of students in the “Game of Energy Sources”. Source: De S4 et al., 2018
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QUESTIONARIO BIOQUIMICA- carboidratos e lipidios
1- QUAL A PRINCIPAL FUNGCELO DOS CARBOIDRATOS?

A) Queimar calorias e scelerar o metabolismo.

B] Agir como isolante térmico no organizmo
sbirn de sjudyr na digestio doz nutrientes.

€) E a3 primeira fonte de energia, capaz de
armazenar & produrir energa.

D) Previne varias dosngas. entre cla: extio 3
obezade e dizbetes.

2 - MAROQUE vV OU F NAS ALTERMATIVAS:
{ | Monozzacarides € © que chamamos de carboidratos
Gue POIIUEM IPENaE UM moleculs de Sguear.
{ )} Oligossacandeos 3o carboudratos que pomuem
mais de dez moleculas de monossacardecs em ua
estrutura.
[ ) Polizmacaridecs t3o carboidratos que possuem
menos de dez moleculas de monossacaridecs em sua
estrutura.
Azzinale 3 alternative Que FERrEIENTD B OREEM COIMETa:
a) EEV
B V.F.F
€] VNF
D) FVW

3- 05 MONOSSACARIDEDS SLO FORMADOS POR
DIVERSOS GRUPOS, 05 PRINCIPALS S50 AS PENTOSES E
AS HEXOSES. O GRUPO DAS HEXOSES ESTA SUBDMADIDO
EM:-

A) Maltose, palactozse & frutose.

B} Frutose, glicose ¢ sacarose.

€) Glicoze. maltoze e lactose.

D} Gliooze, frutose & palactose.

4= O AMIDO E UM IMPORTANTE CARBOIDRATO QUE
POSSU COMO FUMNCIONALIDADE:

A)] Reserva enerptcs encontrada nos animais

B) Reserva energetica encontrada no: fungos e
wegetais.

C) E guelets nos rrapoc

D) Componente d3 parede celular nos vepetss.

5 A DIABETES E UMA DOENCA CROMICA
CARACTERIZADA PELA DEFICIENCIA D& PRODUGCED DE
INSULINA PELD ORGANIZMO. MARQUE & ALTERNATIVA
CORRETA A RESPEITO DO FATOR QUE FAVORECE A
DOEMGA.

A) O pincreas nio gue produzir ir
suficente pars apudar 3 gcose gue eftd n3
comente ::ﬂgj.l;rlea. entrar nas ceblulas.

B} A glicose presente na COfTEnte SangUnEd €
resistente & stusgho da insulina produzids pelo

figaco.

€} O corpo gasta muita energia durante 3 produglo
de immuling, o gue leva o organizme 3 foar
wulneravel a3 problemas de saude.

D} O individuo que n3o bebe muita agua ira fazer
oM quE 3 concentraflo de pluose nar celulss
sumente 30 ponto de 3 inculina nio ser eficaz.

6~ DENTRE AS MUITAS FUNCDES DOS LIPIDIDS MARGUE
A ALTERNATIVA CORRETA:
A) Izclante termico & reserva de energia.
B) Reserva de energia e tranzporte de substandas.
€] Regulagie do metabolisme e transporte de
subctindias.
D) Izolanbe termico e reserva de ghoose.

7- ASHINALE & ALTERNATIVA QUE CONTEM
CORRETAMENTE O5 LIPIDIOS QUE FAZEM PARTE DO
GRUPO DOS LIPIDIOS SIMPLES:

4] Gliceridens, fosfol pidios & Caras.

B] Estgroides. caratendides ¢ fosfolipidios .

€} Caratenaides, Glicerideo: e esfingolpadios.

D) Gliceridens, ceras & esteroides.

s~ EM RELACKO AD COLESTEROL MARQUE &
ALTERMNATIVA CORRETA:
I O colesterol & uma gordura do tipo esteroide & esta
presente em viros SrEI0s 6o ROITo COFpo.
il- & LDL & conhecide come mau colezterol & pode cauzar
Erave:s problemas de saude.
I O HDL age juntaments com o DL, dficultando o
flune de sangue nas arterias
Margue 3 alternativa correta:
&) 5o6l1ell est3o corretos.
B) 5ole N estio corretos.
€} LI e Wl estio corretos.
D) 5ol ests correto.

§- 05 GLEOS E GORDURAS. ENTRE O5 UMDOS ESTED
CLASHFICADOS COMO:

&) Fezfelipidia:

B) Estercdes

C) Gliceridans

D)} Carotendides.

10- ENTRE O5 ALMENTOS QUE PODEM AUMENTAR
O LDL NO ROS550 ORGANISND, ESTAOD:

&) Leite condensado, amendoim ¢ sardinha

Bl Salsicha, chooolate & castanha

€} Abacate, tortas industrializadas & pudim

D} Baocon, biscoito recheado e sorete

Figure 7. Survey questionnaire used. Source: De S4 et al., 2018

3 | RESULTS AND DISCUSSION

The students presented a certain difficulty in assimilating the contents only with
the expositive class, where a little more than 20% of the 25 students who were present
were interested in participating in the class, completing some information or asking
questions. After analyzing the first questionnaire, it was observed that most of the
students obtained a grade of less than or equal to 6, which proves the lack of interest
on the part of the students in relation to the class taught in the traditional way, causing
deficiency in the learning process of the same ones , these results can be highlighted
in the error index for questions 1, 2, 3 and 7, where questions 1, 2 and 3 were related
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to carbohydrates and 7 to lipids.

It was also observed that, in question 1, the students did not know the function
of the carbohydrates, causing 72% to miss the same. In questions 2 and 3, which
dealt with carbohydrate chemistry, 76% of the students were wrong, showing that the
chemistry-related part is not something that attracts most students. Regarding question
7, which approached the classification of lipids, only 8% of the students came to right.
These quotients show the need to arouse students’ interest in teaching lipids and
carbohydrates, showing where they are present in their daily lives and their actions in
the body. In this way, alternative practical methodologies are presented as facilitating
tools to increase the fixation of knowledge, stimulating the student’s desire to want to
learn in a more interactive and fun, resulting in a meaningful learning.

In the second moment, where the “Energy Sources Game”, the crossbreed and
the “unraveling of food” was used, there was a considerable increase in interest and
participation by students. The ludic made 100% of the class show more interest in the
subject, making the whole class participate in the activity, the day-to-day related day-
to-day games are methods that lead to understanding, problem solving, developing
psychic abilities and improving socialization , since in addition to contributing to the
acquisition and absorption of knowledge, it promotes interaction between the teacher
and the students (STOFFOVA, 2016). According to BARRETO et al. (2013), didactic
games are fundamental tools for teaching and learning processes, characterizing
themselves as an important and viable alternative to help and favor the construction of
student knowledge.

After analyzing the second questionnaire, a considerable improvement was found
when compared from the results of the first questionnaire. It is possible to notice that
the assertive percentage more than doubled in the question, 1, 2, 3 and 7 (Figure 8).
These results corroborate with other authors who demonstrate that to make the effects
of games and practices on learning outcomes visible is necessary to compare the pre-
test and the post-test of a project (VLACHOPOULOS and MAKRI, 2017).
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Figure 8. Comparative chart referring to the number of correct answers per question from the 1st
and 2nd evaluation questionnaires. Source: De S4 et al., 2018.

The application of the games and the questionnaire revealed interesting results
regarding the way students relate to the subject. The results showed that the difficulty in
biochemistry stems from several causes, such as: difficulty in basic chemistry, excess
of different concepts, and difficulty in assimilation (STAGTINO and TORRES, 2016).

4|1 CONCLUSION

The ludic developed the cognitive properties of the students, thus acting in the
mental faculties, promoting the interaction between the students, stimulating the
competitiveness, sensorial motor functions, and the logical reasoning. Faced with the
facts, the importance of playful tools for education has been gaining strength, due
to its efficiency, easy elaboration and application, these characteristics, which makes
the method increasingly accepted and inserted by teachers in the teaching-learning
process.

The ludic tools associated with traditional classes make the student learn in a
simple, effective, fun and above all without high costs to achieve this purpose, which
makes the method feasible to be applied in any educational institution. since not all
institutions have the resources to invest in laboratories or extraclass classes.
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