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APRESENTACAO

A obra “Educacao: Politicas, Estrutura e Organizacado — Parte 8” 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 pedagogico, professores, materiais e outros) (SACRISTAN, 2007). O conceito
de educacgao é inseparavel do ente subjetivo que Ihe d&o atributos diferenciados. A
educacéao 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 € 0
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 diferenca, 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 consideracéo a complexidade da criacéo
de um curriculo que atenda o desafio de incorporar extensivamente o conhecimento
acumulado pela heranca cultural sem perder a densidade do processo de construcéo
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 escolarizacao 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 exclusao.

Gabriella Rossetti Ferreira
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CAPITULO 5

IMPLEMENTATION OF ALTERNATIVE METHOD FOR A
DIFFERENTIATED APPROACH ABOUT MEIOSIS

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

ABSTRACT: Understanding the process of
meiosis is essential to understand the formation
of gametes and the reproduction of living
beings. In order to address complex issues
such as meiosis, most of the time traditional
lessons are not enough. The play methodology
is an important tool to assist teachers and
students in the teaching-learning process. The
objective of this work was to develop and apply
a didactic game to enhance the understanding
of meiosis. The research was carried out with
students of the 1st year of high school at the
Professor Anténio Carneiro Le&o School,
Camaragibe, PE, Brazil. In the first stage, a
traditional class was ministered, and then a
questionnaire containing 10 objective questions
was applied. In the second stage, the didactic
game involving the two phases of meiosis was
applied. At the end of the playful intervention,
the same questionnaire was applied with a
different order. The results showed that there
was a significant increase in the answers to
all questions in questionnaire Il compared to
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questionnaire |. The most expressive result was
observed in the 5th question, which approached
the phase of Prophase | and referred to the
chiasm, where the sister chromatids intersect
in the diplotenan subphase, there was a 43.4%
increase in knowledge acquisition. These results
corroborate with other authors and reinforce
the fact that the didactic game is an effective
tool to overcome the lack of resources of public
schools due to their easy application, low cost,
student acceptance, and to promote significant
effects in an effective way.

KEYWORDS: cellular division, meiosis, play
methodology, pedagogical practice.

IMPLEMENTACAO DE METODO
ALTERNATIVO PARA UMA ABORDAGEM
DIFERENCADA SOBRE MEIOSE

RESUMO: O entendimento do processo
da meiose é essencial para compreender a
formacdo dos gametas e a reproducéo dos
seres vivos. Para abordar temas complexos
como a meiose, na maioria das vezes nao
basta a aula tradicional. A metodologia ludica
€ uma importante ferramenta para auxiliar
professores e estudantes no processo de
ensino-aprendizagem. O objetivo deste trabalho
foi desenvolver e aplicar um jogo didatico
para potencializacdo da compreens&o sobre
meiose. A pesquisa foi realizada numa turma
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do 1° ano do ensino médio da Escola Professor Antdnio Carneiro Le&o, no municipio
de Camaragibe, PE, Brasil. Na primeira etapa, foi ministrada uma aula tradicional, e
em seguida, aplicado um questionario contendo 10 questdes objetivas. Na segunda
etapa, foi aplicado o jogo didatico envolvendo as duas fases da meiose. Ao término da
intervencao ludica, foi aplicado o mesmo questionario com uma ordem diferenciada.
Os resultados apontaram que houve um aumento significativo dos acertos em todas
as questdes do questionario Il em comparagao com o questionario . A resultado mais
expressivo foi observado na 5% questao, que abordava a fase da Profase | e se referia
ao quiasma, ponto onde as cromatides irmas se cruzam na subfase dipléteno, houve
um aumento de 43,4% na aquisicdo de conhecimento. Estes resultados corroboram
com outros autores e reforcam o fato que o jogo ludico é uma ferramenta eficaz para
contornar a falta de recursos das escolas publicas, devido sua facil aplicacéo, baixo
custo, aceitacéo dos alunos, além de promover efeitos significativos de forma eficaz.

PALAVRAS-CHAVE: divisao celular, meiose, metodologia ludica, pratica pedagdgica.

11 INTRODUCTION

Meiosis is the process by which the formation of gametes takes place, in which a
diploid mother cell divides by half the number of chromosomes of the daughter cells,
thus forming haploid cells. This content is within the curriculum of the students of the
first year of high school, seen during the classes of gametogenesis. Because it is a
content that has two extremely similar stages (Meiosis | and Meiosis 1), with complex
terms unknown to students, they present great difficulty in being absorbed and fixed.
The concepts and reactions, which most often escape the sensory perception of the
students, need the aid of didactic resources complementary to traditional classes
(ROCHA et al., 2017).

The use of alternative methodologies, such as didactic games, can be a great
help for theoretical classes, since students can acquire knowledge while having fun,
making the class lighter and more attractive. For Lima et al. (2016) it is fundamental
that teachers look for alternatives that make classes more stimulating and interesting,
since the use of educational games as a play activity can facilitate the teaching-learning
process, making it more enjoyable for students.

In addition to making classes more dynamic, according to Stoffova (2016), games
are methods that increase students’ perception, and develop their psychic abilities,
contributing to the understanding of knowledge, as well as improving the teacher-student
relationship. The playful methodology comes to complement the theoretical classes as
a strong ally of the teacher that even with few resources available in schools, may be
able to diversify his class with low cost materials, making his own game at home.

One of the ways to favor the learning of complex subjects is through alternative
methodologies that complement the theoretical class. Torres et al. (2018), say that the
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play method can be used as a facilitator of learning in school activities, since it allows a
greater approximation of students with scientific knowledge. The didactic game makes
the student participate in the classes, build and experience their own knowledge,
encouraging the students in this learning process.

Considering the difficulties of the students in assimilating the content on meiosis,
and taking into account the problem of teachers in innovating in the classroom with
little recourse, the objective of this work was to develop and apply a didactic game to
enhance understanding about meiosis.

2| MATERIALS AND METHODS

The research was carried out with 30 students of the 1st year of high school, at
the Professor Anténio Carneiro Ledo School, a semi-integral school of the state public
network, located in the Camaragibe municipality. The municipality of Camaragibe is
part of the Metropolitan Region of Recife - Pernambuco, Brazil.

The qualitative and quantitative field research was carried out as follows: a
traditional meiosis class was ministered using only a whiteboard and pilots (Figure 1),
at the end of the class a questionnaire was applied with ten objective questions about
the subject addressed in the classroom (Figure 2). Then the students were divided into
two groups, with 15 participants in each group, and the play methodology was applied
(Figure 4), which consisted of a game containing the phases of meiosis | and meiosis
Il (Figure 3).

The game was made with rubber plates E.V.A. of various colors. In the green
color, 12 circumferences of 15 cm in diameter were cut out to represent the cells in
the meiosis phases; In the blue and red corres, the homologous chromosomes and
the sister chromatids were made, and glued in the center of each cell, that is, in the
circumferences in the green color; In orange color, the tapes of the spindle were
reproduced, appearing in Anaphase | and Anaphase Il. Using sheets of A4 paper and
black pilots, plates were prepared, where the phases and subphases of meiosis | and
Il were written. The aim was for the students to pick up the pieces that corresponded
to the cells and organize them in the correct order of the phases in the meiosis. In this
way, the students were discussing with each other and healing their doubts about the
phases of meiosis with the information that existed on the plates, and associating the
phases of the meiosis with the cells made with colored material, using in this way, the
photographic memory to learn.

At the end of the playful intervention, the same questionnaire was applied to the
alternatives in a differentiated order, since before the second stage the errors were
slightly exposed, thus, by reversing the order of the questions, students were avoided
to decorate the alternatives and correct questions for disposal. Subsequently, the
qguestionnaires were corrected to verify the results of before and after the application of
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the playful intervention.

Figure 1. Traditional class about Meiosis. Source: Souza, 2018

QUESTIONARIO 1
1°) Mitoss ¢ Meiose siio tipos de-divisbes celulares, que a8 scguintes G
diferenciais:
4} amitose ocorre exclusivamente nas células somiticas, nunca 0o plasma germinativo.
b) a meiose possibilita a b genética, ingredi ituinte da
sﬂu’hca’ .
) mitose e meiose se aliernam no processo de reprodugdio assexuada dos seres
unicelulares .
d) mitose ¢ mEiose SEMPre CCOMEm NIEM MESTM CTEANISMO Vivo,
%) Consic uma célula com 6 (2n = 6), que esteja em processo de divisio, o
esquema a scguir representa uma:

a) andfase I da meiose.
b) metifase | da meiose.

o) waidaro neito
d) metifase mitatica.
) mctifase I da meiose,

3% Uma ummmnamumammmw. Neste
processo de divisdo celular, o cvento que gera maior diversidade é:

A) a indugiio de mutagies.

B) a separago das crométides irmils.

€} a ocoméncia de permutasio (crossing-over).
D) 4 indugdo de homozigose nas céhulas formadas,
Ela aleatdria de e

mmmimdc 3
4 e A : bl.bmdn—seqneapemuhmncmwud’ml,mqm
a) Leptiteno. b) Zigoteno. ) Paquiteno.  d) Diploteno. ) Diacinese.

5% Durante a fase da profase L, ¢ possivel observar detcrminados pontos onde as cromatides
estio cruzadas. Esses pontos sio chamados de:
a) quiasmas,  b) bival ey 0 d) tétrades.  e) sinapse cromossomica.

6°) Na fase de zigoteno, € possivel obscrvar o dos or homologos,
que ocorre gracas & formagdo de uma estrutura profeica que forma um eixo central ¢ duas bamras
laterais. O entre 05 ; recebe o nome de:

a) quiasmas. b) bivalentes.  c) cromdmeros. d) tétrades.  ¢) sinapse cromossomica.

T°) A sequéncia das subfases da profase I é:

a)  Leptoteno, dipléteno, paquiteno, zighteno, diacinese

b)  Leptiteno, dipliteno, paquiteno, diacinese, zigdteno.

e}  Leptiteno, zigdteno, paquitena, diacinese, diplétenc,

d)  Leptoteno, zigoteno, paguiteno, dipldteno, diacinese.

€)  Leptteno, paquiteno, zigoteno, diploteno, diacinese

%) “Uma célula em divisio apresenta cromossomos homélogos pareados no equador da célula,
com quiasmas visiveis. A proxima fase serd a (1), caracterizada pela (TT).” Assinale a alternativa
que precnche correta e respectivamente os espagos [ e 11,

a)  Anifasel; o de homdol

b)  Telofase I; divisio do citoplasma,

¢ Metifuse II; duplicagio de centrimeros.
) Prifase II; desintegragio da carioteca,
€)  Prifasc I; ocorréncia de crossing-over,

9°) Na meiose, para a formagio das células observa-se o de
cromossomos homdlogos na:

a) metifase [ b) metfase I ) profase T; d) andfase I, c) andfase I1.
107) Quando uma célula conclui a sua primeira divisio meidtica, resultam:
a) duas células dipldides.

b) quatro céiulas dipidides.

€) quatro células hapldides.

d) duas células hapléides.

€} duas células sométicas.

Figure 2. Questionnaire used to evaluate learning. Source: Souza, 2018
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Figure 4. Students assemble the Meiosis Game. Source: Souza, 2018

3 | RESULTS AND DISCUSSIONS

The results showed that during the traditional class, the interaction of the
students was very scarce. In the course of the explanation, the students’ difficulty
in understanding the terms used in the lesson was visible. During the application of
the questionnaire I, the students showed a great deal of difficulty of understanding
during the reading of the statements of the questions, they also had doubts about
the alternatives of the answers. Doubts were more frequent in questions 3, 5, 7 and
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10, and question 3, referring to meiosis Anaphase |, when the spindle tapes pull the
homologous chromosomes to the poles of the cell, only 4% of the students marked the
answer correct, while approximately 96% of the students responded in the wrong way.
For the fifth question, which addressed the Phase | phase and referred to the chiasm,
only 13.3% answered the answer, and approximately 86% of the students obtained the
wrong answers. The seventh question, only 23.3% accurately gauge, and the tenth
question 16.7% of the students responded successfully to the end product of meiosis
| (Figure 5).

Evaluation Questionnaire

90%
80%
70%

60%
50%
A40%
30%
20%
d Il
0 |
1 2 3 4 5 6 7 8 9 10

B 1st questionnaire M 2st questionnaire

ES

Figure 5. Comparative chart referring to the number of correct answers per question from the 1st
and 2nd evaluative questionnaires. Source: Souza, 2018

Biology requires students to have a high degree of memorization during traditional
classes, since the contents are very long and have very complex nomenclatures, which
makes the discipline heavy and leaves students unmotivated (SOUZA et al., 2016). In
order to solve this problem, play methodologies such as the didactic game have been
increasingly used due to its easy application, low cost, student acceptance, besides
having quite significant effects on the final result (NICOLA and PANIZ, 2017).

After completing questionnaire Il, applied after the practice of play, the students
demonstrated very significant and opposite results to the results obtained in
questionnaire I. When checking the results illustrated in the graph, the efficiency of
the playful representations in the process of absorption of the more than 80% of the
students correctly answered the 1st question, with 33.3% increasing the absorption
of these questions. In the second question, which brings an image of Anaphase |,
where the homologous chromosomes are pulled by the tapes of the spindle to the
poles of the cell, in questionnaire |l the increase of the correct answers in relation to
the | questionnaire was 33.4%, totaling 66.7% of hits. Similar results were obtained by
Gonzaga et al. (2017), and report that during the application of the play methodology
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interpersonal relationships are also developed, thanks to the rules imposed by the
methodology and the strategies that the students create to conclude what was proposed.

For the 3rd question, which dealt with the generation of genetic diversity from the
meiotic division, in questionnaire Il the difference in correctness was greater than 35%
in relation to questionnaire I. In the 4th question, it was questioned in which subphase
of Prophase | occurs crossing-over the answers of the questionnaire Il, it was observed
that the students scored 83.3% in the total, with an increase in the absorption of 23,
3% in relation to the questionnaire I. In the 5th question that phase of Prophase |
and referred to the chiasm, where the sister chromatids intersect in the diplotenan
subphase, the students obtained a percentage of 43.4% of correct answers after the
playful methodology, compared to 13.3% reached in questionnaire |. These results
are reinforced by Sousa et al. (2012), and emphasize that even if students for some
reason do not participate effectively in play activity, even so, the playful has a great
power to work with memory, causing the pupil to reflect and store information about the
questions worked during the playful methodology.

In the 6th question, about chromosomal synapses, there was an increase in the
absorption of approximately 25%, totaling 73.3% of correct answers for this question
in questionnaire Il. The 7th question worked with the subphases of Prophase |, one
of the parts of the content that the students have more difficulty assimilating, in the
questionnaire Il there was a 30% better use of the answers than in the questionnaire
I. Results that corroborate with the studies carried out by AMARAL et al. (2015), and
reported that students represented a higher level of satisfaction when using the play
methodology than when using only the traditional classroom.

Questions 8 and 9 dealt with the Meiose | phases. Inthe 8th question, they answered
a total of 60%, with 23.3% more compared to Questionnaire |. In the 9th question,
the percentage of achievement was 30 % more than in questionnaire |. The students
demonstrated a great difficulty in question 10, which approached the quantity of the
final product of Meiose |, but after the playful methodology, the students demonstrated
through questionnaire Il a positive yield of 20% in relation to questionnaire |. Similar
results were obtained by Silva and Antunes (2017), who defend that playfulness is a
practical and encouraging resource in the absorption of content that presents a greater
degree of complexity for the students, which makes it fundamental for the process of
teaching and learning, and can be used to innovate and improve the results of traditional
teaching, since it is a methodology that encourages the participation of students and
sharpens interest in the studied contente (SILVA and ANTUNES, 2017).

In view of the observations made during the course of this study, it was possible to
observe how important the play is when it comes to fostering understanding of various
themes, especially those with the most complex contents, which students have the
greatest difficulties during the process of teaching and learning. According to FRIES
(2016), the dedication of the teacher should be focused on the constant search for
strategies that not only provide teaching, but also learning, not forgetting that certain
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knowledge will be absorbed and built by the student based on the luggage that the
same brings with it.

4 | FINAL CONSIDERATIONS

The development and application of a playful methodology after the traditional
class has considerably increased the level of learning in an efficient and simple way,
which reinforces the fact that play as a complementary tool should be used more
frequently to optimize the teaching-learning process, because this type of resource
can be used in any content and in any age group, broadening the student’s view of
concepts and learning.

The ludic, when worked in the classroom, did not only contribute to the increase in
the absorption of knowledge, but also to the socialization between the students and the
teacher, stimulating the cognitive, the logic, and the activity in team. Knowing that most
of the schools do not have the resources to improve the classes, it is up to the teachers
to seek new teaching strategies, and playful play is a great alternative to overcome the
scarcity of resources, since it is a low-cost, well-accepted method by the students, in
addition to producing expressive and effective results.
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