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APRESENTAÇÃO

A obra “Educação: Politicas, Estrutura e Organização – Parte 8” traz capítulos 
com diversos estudos que se completam na tarefa de contribuir, de forma profícua, 
para o leque de temas que envolvem o campo da educação. A educação é uma 
atividade que se expressa de formas distintas, envolvendo processos que tem 
consequências 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 conteúdo (forças sociais, instituição escolar, ambiente e 
clima pedagógico, professores, materiais e outros) (SACRISTÁN, 2007). O conceito 
de educação é inseparável do ente subjetivo que lhe dão atributos diferenciados. A 
educação é algo plural que não se dá de uma única forma, nem provém de um único 
modelo; ela não acontece apenas na escola, e às 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 
aceitação e o respeito pelo outro e pela diferença, pois se valoriza a ideia de que 
existem maneiras diversas de se ensinar e consequentemente diferentes formas de 
organização na escola, onde seja levado em consideração a complexidade da criação 
de um currículo que atenda o desafio de incorporar extensivamente o conhecimento 
acumulado pela herança cultural sem perder a densidade do processo de construção 
do conhecimento em cada indivíduo singular.A escolaridade faz parte da realidade 
social e é uma dimensão essencial para caracterizar o passado, o presente e o futuro 
das sociedades, dos povos, dos países, das culturas e dos indivíduos. É assim que 
a escolarização se constitui em um projeto humanizador que reflete a perspectiva do 
progresso dos seres humanos e da sociedade.

	 Em uma escola democrática não há barreiras educacionais, eliminam-se a 
formação de grupos com base na capacidade dos alunos, provas preconceituosas e 
outras iniciativas que tantas vezes impedem o acesso e permanências de todos na 
escola, proporcionando um ensino de qualidade para todos, sem exclusão.

Gabriella Rossetti Ferreira
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IMPLEMENTATION OF COMPLEMENTARY METHODOLOGY 
FOR THE OPTIMIZATION OF KNOWLEDGE ABOUT 
STRUCTURAL AND NUMERICAL CHROMOSOMAL 

ALTERATIONS

CAPÍTULO 6
doi

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: The concepts that are worked 
on in the teaching of genetics are generally 
difficult to assimilate, so it is necessary to 
use complementary methodologies to better 
understand the contents. the objective of this work 
was to apply a workshop as a complementary 
practice to the traditional class on structural 
and numerical chromosomal alterations, in 
order to verify the increase in the absorption 
of knowledge. The research was carried out at 
the high school reference school Don Vieira, 
located in the municipality of Nazaré da Mata 
- PE, in a 3rd grade class with 25 students. In 
the first stage, a traditional class was given, 
then a survey questionnaire was applied. In the 
second stage, a class was ministered with the 
insertion of the workshop, and finally, the same 
questionnaire was applied with the alternatives 
in reverse order, so that we could evaluate the 
effectiveness of the methodology developed. 
The results showed a significant improvement 
in the absorption of knowledge for all questions 
involved in the survey, with emphasis on the 

seventh question, since the percentage of 
correct answers increased from 31% to 81%. 
These results corroborate with other authors and 
reinforce the evidence that traditional classes 
associated with workshops made with low cost 
materials are simple and cheap alternatives that 
act effectively in learning.
KEYWORDS: Workshop, Complementary 
didactics, Chromosomal alterations, Genetics 
teaching. 

IMPLEMENTAÇÃO DE METODOLOGIA 
COMPLEMENTAR PARA OTIMIZAÇÃO DO 
CONHECIMENTO SOBRE ALTERAÇÕES 

CROMOSSOMICAS ESTRUTURAIS E 
NÚMERICAS

RESUMO: Os conceitos que são trabalhados 
no ensino da genética são de forma geral 
difíceis de assimilação, sendo assim necessário 
o auxílio de metodologias complementares 
para uma melhor compreensão dos conteúdos 
abordados. o objetivo deste trabalho foi aplicar 
uma oficina como prática complementar à aula 
tradicional sobre alterações cromossômicas 
estruturais e numéricas, com o intuito de verificar 
o aumento na absorção de conhecimentos. A 
pesquisa foi realizada na Escola de Referência 
em Ensino Médio Don Vieira, localizada no 
município de Nazaré da Mata – PE, numa 
turma de 3º ano, com 25 alunos. Na primeira 
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etapa, foi ministrada uma aula tradicional, em seguida foi aplicado um questionário de 
sondagem. Na segunda etapa, foi ministrada uma aula com a inserção da oficina, e por 
fim, foi aplicado o mesmo questionário com as alternativas na ordem inversa, para que 
pudéssemos avaliar a eficácia da metodologia desenvolvida. Os resultados mostraram 
uma melhora significativa na absorção dos conhecimentos para todas as questões 
envolvidas na sondagem, com ênfase para a sétima questão, pois o percentual de 
acertos passou de 31 % para 81%. Estes resultados corroboram com outros autores e 
reforçam as evidencias, que as aulas tradicionais associadas a oficinas confeccionadas 
com materiais de baixo custo, são alternativas simples e baratas, que atuam de forma 
efetiva na aprendizagem.
PALAVRAS-CHAVE: Oficina, Didática complementar, Alterações cromossômicas, 
Ensino de genética

1 | 	INTRODUCTION

The society in which we are inserted has been going through environmental, 
scientific, technological and social changes, so it is necessary that the teaching of the 
iciences achieve this rhythm of changes, because it is through a quality teaching and 
that represents the daily experience, that the individual will acquire scientific knowledge 
and become capable of living in a representative manner in society (VIVEIRO and 
CAMPOS, 2014).

Genetics is one of the areas of biology, its contents are worked in the 8th year 
of Fundamental II, and in the 3rd year of high school. The concepts that are worked 
on in the teaching of genetics are generally difficult to assimilate, so it is necessary 
to use complementary methodologies to better understand the contents. (BRÃO and 
PEREIRA, 2015).

Chromosomal alterations are caused by alteration in the sequence of coding 
(gene region) and non-coding deoxyribonucleic acid (DNA) (GRIFFITHS et al., 2013). 
Students and even teachers, consider content involving chromosomal alterations, 
as being a vast and complex content, and often the students’ learning index is low. 
However, it is a subject that needs to be carefully worked out, since it is necessary 
to recognize its importance, to know the reasons that lead to the development of 
the various chromosomal alterations, to identify the characteristics acquired by the 
individuals, as well as the degrees of limitations and the intellectual and their inclusion 
in the social environment.    

The play activities in turn appear as methodologies that will assist the teacher in 
the content studied. In this way, playfulness becomes important, since it brings benefits 
to the student’s cognitive development, amplifies his will to learn, stimulates reasoning, 
creativity, and promotes interaction and socialization (CUNHA et al., 2016).

In view of the above, the objective of this work was to apply a workshop as 
a complementary practice to the traditional class about structural and numerical 
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chromosomal alterations, in order to verify the increase in the absorption of knowledge.

2 | 	MATERIALS AND METHODS

The research was carried out at the Don Vieira High School Reference School, 
located in the municipality of Nazaré da Mata - PE. The city stretches 150.3 km² and 
had 30,782 inhabitants in the last census, and is located 65 km from the capital of 
Recife. The methodology was applied in the 25 students of the 3rd year of high school.

Initially, in the first stage, a traditional class about “Chromosomal Structural and 
Numerical Alterations” (Figure 1) was held. After that, students were submitted to the 
first questionnaire for knowledge acquisition surveys (Figure 2). The second step was 
to insert a class using a workshop as a complementary practical methodology (Figure 
3), and then the same questionnaire with the alternatives in reverse order was applied, 
so that in the end, the knowledge absorption percentage was compared in both steps. 

To assemble the structure of the chromosomes and their various alterations, only 
colored styrofoam and polystyrene glue were used. The students were divided into 
6 (six) groups, composed of 4 (four) members, each group was assigned a type of 
alteration to assemble from a guiding model of the human karyotype (Figura 4), and 
thus to point out where the mutation occurred. In the organization, one group had the 
deletion, another group with the translocation, two groups with the inversion and two 
other groups with the duplication.

FIGURE 01: Class about numerical and structural chromosome alterations. 

SOURCE: Souza, 2018.
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FIGURE 02. Questionnaire used to evaluate learning. Source: Souza, 2018

FIGURE 03: Workshop about Structural and Numerical Chromosomal Alterations. 

SOURCE: Souza, 2018.
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FIGURE 04. human karyotype that served as a guide for the assembly of karyotypes with 
alterations. 

Fonte: Souza, 2018.

The karyotype of the human species and sex chromosomes of both sexes 
that were made were used by the students to point out the anomalies addressed in 
the traditional class. Teams were formed, and each team was assigned one of the 
chromosomal alterations, which were: Turner Syndrome, Klinefelter Syndrome, Down 
Syndrome, Edwards Syndrome, Patau Syndrome, and Triple-X Syndrome. A time was 
established for discussion between the groups, later a leader was appointed to point out 
where the alterations occurred, why they happened, as they did, plus some noticeable 
characteristics of identification.

3 | 	RESULTS AND DISCUSSION

From the initial oral anamnesis, it was verified that the students had some previous 
knowledge about the subject, which was the basis for guiding the implementation of 
the new methodology to be applied. The previous knowledge of the students showed 
that 50% were able to define the chromosomal abnormalities, 31% had a previous 
knowledge about Tunner syndrome and 25% knew to conceptualize the structural 
anomalies of the type deletion. Moreira (2015), reports the importance of teaching 
based on what the student already knows, and from there insert the new knowledge, 
as this is one of the ways to achieve meaningful learning.

As for the other questions, it was observed that the students scored a very 
small percentage in relation to the content covered in the traditional class, which was 
notorious in the following questions: 2nd, 3rd, 5th, 6th, 8th, 9th and 10th, respectively 
percentage of each: 19% for structural alterations, 31% for the syndromes that could 
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occur in both alterations, 25% when asked about which cell division occurs the 
numerical abnormalities, 25% obtained as knowledge about Patau syndrome, 19 % for 
the characteristics of Down syndrome, and 25% on the causes that lead to the anomaly 
translocation structures. According to Veiga-Neto et al. (2012), the questionnaires can 
be considered a type of investigative technique that collects data for the knowledge 
of situations, through questions presented in them, thus bringing the results to be 
analyzed.

During the traditional class with the help of the Data Show only, the students 
rarely interacted, and did not question the subject being transmitted. This happened 
because the content is difficult to assimilate and require students to have a more 
in-depth knowledge so that they can understand and relate to their daily lives. The 
correlation of the subjects addressed with the reality lived by the student is of paramount 
importance to stimulate the interest, thus generating effective participation of the same 
in its formation. (SILVA, 2013).

 	It was observed that there was a considerable increase in the number of 
correct answers after the workshop, which is in agreement with Daguano and Fanticini 
(2011), who affirm that the insertion of new methodologies in addition to the traditional 
methodology contributes significantly to the learning process , adding pleasure, 
effectiveness, and guarantees the perfection of physical, intellectual and motor skills. 
This satisfactory increase in the acquisition of knowledge was verified in question 1, 
which approached the concept of chromosomal abnormalities, and before the students 
had agreed only 50%, with the realization of the workshop, obtained 69% of correct 
answers; In question 4, which talked about the structural concepts of deletion, and 
before, in the first questionnaire there was only 25% and subsequently rose to 62% 
of hits; In the seventh question, a very significant result was obtained, since it was 
ascertained that the percentage of correct answers went from 31% to 81%; In question 
9, which dealt with the classification of the two types of numerical alterations, a 
satisfactory result was also obtained, since the accuracy index before the workshop 
was 19% and increased to 56% after the workshop.

Alternative methodologies, when well developed and applied, allow the 
construction of a firmer foundation in the process of knowledge fixation. The stimuli that 
are produced differently from traditional classes provoke and respond to the interests 
of education. Therefore, the teacher must use the new methodologies as support for 
development and learning, through his procedures, and, in this circumstance, create 
situations and propose problems, assuming responsibility in the student’s cognitive, 
psychomotor and psychosocial development (OLIVEIRA and DIAS, 2017).

In the process of knowledge construction, the application of playfulness with 
games, workshops and games, provides training involving a sense of responsibility, 
personal initiative and group interaction, as well as favors cognitive, motor, affective and 
psychological development (DAGUANO and FANTICINI, 2011). The complementary 
methodologies alone, can not be considered efficient teaching materials, because, 
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even though they are efficient materials, the role of these new methodologies is to 
assist the teacher with the approach of the contents worked traditionally (SANTOS, 
2018).

It is necessary to analyze the points where there is a greater deficit of learning, and 
to work in a differentiated way in this point. For Borges et al. (2011), in the teaching of 
biology often the student can not follow the reasoning of the teacher, due to the degree 
of complexity of some themes, which ask for the aid of alternative methodologies for a 
better understanding.

The graph (Figure 5), based on this research, proves that it was from the explanatory 
part through play that the students obtained greater absorption of the content, with 
highlights for questions 4, 7 and 9, because the number of hits was higher in the second 
questionnaire. What reinforces the fact that when play activities as facilitating tools are 
used, the level of student learning increases. Satisfactory results with the application 
of new methodologies in the teaching of Genetics, was also observed by Mascarenhas 
et al. (2016).

FIGURE 05: Comparative chart referring to the number of correct answers per question from the 1st and 2nd 

evaluation questionnaires. SOURCE: Souza, 2018.

	 Another work that was successful with the application of play activities was that of 
Silva and Antunes (2017), the authors affirm that the leisure technologies incorporated 
into the traditional methods of teaching enable student motivation and maximize the 
interaction between students and teachers, thus allowing the teachers act as mediators 
of the teaching-learning process, and the students become active in the construction 
of new knowledge. FARIAS, (2017), also obtained expressive results from the use of 
alternative methodologies, and states that the use of these methodologies favors the 
teaching of genetics.
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4 | 	CONCLUSION

The use of the complementary methodology allowed improvements in learning 
in a simple and relaxed way, helping the students to better understand the subjects 
worked in the traditional classes. In this way, it was reinforced the fact that workshops 
or other complementary methodologies are easy alternatives to low cost and should be 
adopted more frequently to address content considered more complex. However, it is 
important to emphasize that workshops, as well as playful methodologies in general, 
should not be work alone, they should be applied with the purpose of assisting the 
student and the teacher, since they are complements, they do not replace the traditional 
method of teaching.
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