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Insects as a pedagogical tool for teaching
ecological concepts

ABSTRACT

Most of all living organisms on Earth varies in color patterns and with insects it is not
different. Color patterns are related to several functions, being camouflage, mimicry and
aposematism the most widespread strategies. This article aims to describe the importance
of research and extension activities reporting an extension project entitled “Insetos na
Praca” developed by the Biological Sciences course of the State University of Piaui in
Corrente, Piaui state, and also evaluate the use of insects as a didactic tool for teaching
ecological concepts related to animals’ coloration. A questionnaire with fourteen
questions was applied to the participants and the concepts of camouflage, mimicry and
aposematism were taught. The use of insects facilitated the participants’ understanding of
the ecological concepts. Therefore, it could be used as a practical, efficient and low-cost
didactic tool to teach biological concepts.
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INTRODUCTION

Research and university extension play an important role in generating new
knowledge, new technologies and improving the practical, critical and reflective
spirit of the student (SANTOS; ROCHA; PASSAGLIO, 2016). Thus, the objective of
this study is to describe the importance of research and extension activities in
teacher training courses. This article reports the experience of a university
extension project entitled "Insetos na praga" (Insects in the square) developed by
Biological Sciences undergraduate course, at the State University of Piaui (UESPI),
at the Campus de Corrente, during the second therm of 2019.

The extension activity in the university, in addition to encouraging research
in academic activities, aimed to inform the importance of insects to the local
community. Despite the great ecological and economic importance, most
people's perception of insects is generally negative and generates feelings such
as repudiation, disgust, and fear (LOPES, et al., 2014). In this sense, the practice
of research and development of university projects has great relevance with
regard to the contributions it can bring to society, connecting the university with
the demands of the majority of the population (RODRIGUES et al., 2013).

It is understood that from the moment the academy brings its projects to life
outside the classroom, the student can put into practice everything learned in it.
The contact between university and society promotes benefits for both,
according to Hennington (2005, apud RODRIGUES et al., 2013). In this way,
research and extension provide differentiated knowledge, which leads to the
development of actions that enable contributions to society.

These projects of interaction between university and society can occur place
in various spaces such as schools, churches, hospitals, squares, among other
public places. Squares, for example, have the function of integration, experience,
and coexistence in society, and can be used as an environment for carrying out
activities that develop the transmission of knowledge to the general population
(OLIVEIRA; ARAUJO; DINARDI, 2017). Therefore, the project was developed in the
Joaquim Nogueira Paranagud square, located in the center of the municipality of
Corrente, Pl, so that people could visit the stands and effectively participate in
the activities developed by the students.

The thematic stands were produced by academics who, divided into groups,
made different exhibitions about the types of insects, foods, games, and didactic
activities. The exhibition had the visit and participation of people and students
from several public and private schools in the city of Corrente, who were amazed
at the information and curiosities about the importance of these beings to the
environment.

In this regard, it is interesting to develop studies with the objective of
bringing the research and practices that happen at the university to the reality of
society in general. It is pertinent to emphasize that the practice of research in
initial training contributes to the personal and professional maturation of future
teachers because, through research activities, the theory fostered during the
course can be put into practice. In addition, research is an alternative to expand
the scientific, theoretical and practical knowledge of academics in the face of the
thematic diversity that involves their area of training (RIBEIRO; ORTEGA; DARSIE,
2013).
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It is also important to highlight the role of pedagogical materials in the
transmission of knowledge, since “didactic resources are of fundamental
importance in the process of cognitive development” (COSTOLDI; POLINARSKI,
2009, p.2). In addition, they develop the ability to observe, bring the individuals
closer to reality and allow more easily the fixation of the content and more
effective learning, where they will be able to use this knowledge in any situation
of their daily life (SANTOS, 2013).

In this context, the use of insects as teaching resources on display allows the
observation of their great biodiversity, greater awareness of their importance
and their main survival attributes, together with the construction of a database
that can be used by the community, students and people interested in the topic
as stated by Wommer (2013).

Insects are often associated with economic and medical losses, as many act
as pests of cultivable plants and stored products, as well as vectors of important
human and animal diseases. The use of insects in educational activities can help
to reduce the repulsive and negative ideas associated with these beings (SANTOS;
SOUTO, 2011).

Regarding that, it is important to stimulate knowledge and understanding of
the role of these animals in the environment, as well as helping society to deal
with the negative aspects caused by them (TRINDADE, 2012 apud WARDENSKI;
GIANNELLA, 2017). Thus, in the following section, more about insects, their
importance to the environment, and aspects related to their color will be
discussed.

INSECTS AND THEIR COLORATION

Insects are invertebrate animals that belong to the phylum Arthropoda and
have the greatest richness of known species among animals. The more than one
million described species are distributed in almost all habitats, which makes
insects the most successful group on the planet (GULLAN; CRANSTON, 2012).
Insects have a body divided into three regions: head, thorax and abdomen. The
head contains most of the sensory and food intake organs; the thorax houses the
muscles responsible for locomotion and the locomotor appendages (the legs and
also the wings when present) are inserted into it; in the abdomen, there are the
digestive and reproductive organs (RAFAEL, et al., 2012) (Figure 1).

Figure 1 —Insect body division.

cabeca térax abdoémen

Source: IDE (2019).
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This class of arthropods has great ecological importance and in different
ecosystems they act as pollinators, herbivores, predators, parasitoids,
saprophages and coprophages, in addition to assisting in aeration, fertilization
and soil turning. From an economic point of view, insects are important in the
production of commercial products such as honey, dyes and wax, in animal and
human food, and they can also be an important tool in criminology (forensic
entomology), helping to solve criminal cases (AMARAL; MEDEIRQOS; 2015; LEITE,
2012).

In insects, as in other animal groups, coloration plays a fundamental role in
thermoregulation, evasion of predation and inter and intraspecific
communications and, consequently, in their survival in their habitats (ENDLER;
MAPPES, 2017, QUICKE, 2017). In the case of insects, most display colors through
the absorption or reflection of sunlight using pigments, cuticular surface
structures or their combination (CHAPMAN; SIMPSON; DOUGLAS, 2013; QUICKE,
2017).

In terms of predation evasion, coloration patterns have been interpreted as
an evolutionary result driven by predation by visually oriented animals (KREBS;
DAVIES, 1996, VASCONCELLOS-NETO; GONZAGA, 2000). They are part of the
animal's primary defenses, but, obviously, a number of other factors act and/or
interact with animal coloration patterns in evading predation, such as body size
and shape, behavior, chemical repellents, among others.

In terms of predation evasion, coloration patterns have been interpreted as
an evolutionary result driven by predation by visually oriented animals (KREBS;
DAVIES, 1996, VASCONCELLOS-NETO; GONZAGA, 2000). They are part of the
animal's primary defenses, but, obviously, a number of other factors act and/or
interact with animal coloration patterns in evading predation, such as body size
and shape, behavior, chemical repellents, among others.

Although the subject is much more complex, survival strategies related to
coloration and its patterns involve camouflage, aposematism and mimicry. These
concepts are widely worked on in the school years and are of fundamental
importance for students to understand how the characteristics of living beings
can give them advantages and disadvantages in a given environment and in their
survival. In addition, they are concepts present in the daily lives of many people,
even though they may not know how to formally correlate names to their
meanings.

Camouflage is a strategy in which the potential prey resembles its habitat in
order to avoid detection by a predator (DEL CLARO; VASCONCELLOS-NETO, 1992,
TEIXEIRA, 2012). In some cases, insects can achieve imperceptibility by having
part of the body, such as wings, transparent (QUICKE, 2017).

Another striking feature for some insect species is the warning or warning

coloration, called aposematism. Harvey and Paxton (1981, apud QUICKE, 2017)

and Jarvi et al. (1981, apud QUICKE, 2017), define an aposematic organism as one

that meets two criteria: the animal must be unpalatable and easily recognizable

by predators through strong colors and tones so that they can be easily avoided.

The main colors of aposematic organisms are red, black, yellow, white, blue and

green, which can cover the body structure of an individual uniformly with only

Page | 4 one of the colors or by combinations between them (ARONSSON; GAMBERALE,
2009 apud QUIKE, 2017; TEIXEIRA, 2012).
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Mimicry is an adaptation in which one species imitates another for the
purpose of protection against possible predators and can be of two main types: in
Batesian mimicry, a harmless and palatable species imitates a dangerous and
unpalatable species (model species), keeping away possible predators; in
Mullerian mimicry, two unpalatable or aggressive species converge to the same
appearance, distancing possible predators from both (DEL CLARO;
VASCONCELLOS-NETO, 1992, TEIXEIRA, 2012).

Among the various objectives pursued by the extension project, we report in
this paper that of making entomological boxes and evaluating the use of insects
as a tool in the dissemination of concepts related to their diversity, especially the
aspects of their coloration associated with the ecological concepts of
aposematism, camouflage, and mimicry. There was, however, no intention to
delve into these themes or to associate species names with these strategies.

The group responsible for exhibiting the insects divided the work into two
stages; in the first stage, the assembly of the entomological boxes happened and,
the second stage comprised the presentation of the concepts and the application
of a questionnaire to the community at the exhibition held in the square.

PRESENTING THE EXPERIENCES: MATERIAL AND METHODS

The activities were developed during the execution of the extension project
entitled “Insects in the Square”, carried out in Praca Joaquim Nogueira
Paranagud, municipality of Corrente, Pl. The event was held on November 6,
2019, and was open to the entire community. The project had the participation
of several students and teachers of basic education from public and private
schools, as well as people who passed by the place.

The entomological boxes were made of white cardboard, 10.5 cm long and
8.5 cm wide (Figure 2). In the first image, the dotted lines represent the places
where the folds were made and the second image corresponds to the box
mounted with styrofoam at the bottom for fixing the insects. Specimens were
selected and arranged to illustrate ecological concepts.
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Figure 2 - Model used to make the entomological boxes used in the presentation of
insects.

Source: The authors (2019).

To exemplify aposematism, specimens of the orders Coleoptera, Diptera,
Hemiptera, Hymenoptera and Lepidoptera were selected (Figure 3). These insects
have strong and attractive colors representing danger to their predators.

Figure 3 - Entomological boxes prepared with aposematic specimens of the orders
Coleoptera (letter G), Diptera (letter E), Hemiptera (letter B), Hymenoptera (letter F) and
Lepidoptera (letters A, D).

Source: The authors (2019).

Mimicry was represented by specimens of the Diptera and Hemiptera orders
(Figure 4). These insects use mimicry as a tactic to ward off potential predators.
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Figure 4 - Entomological boxes prepared with mimetic specimens of the orders Diptera
mimicking a bee (letter C) and Hemiptera mimicking wasps, beetle and ant (letters A, B,
D,E).

Source: The authors (2019).

In camouflage, specimens of the orders Hemiptera, Lepidoptera, Orthoptera
and Phasmatodea were used (Figure 5). In the camouflage boxes, the specimens
were placed together with leaves and tree bark to better show how their color
manages to blend in with the environment, making it difficult for their predators
or prey to detect them.

Figure 5 - Entomological boxes with specimens of the orders Hemiptera (letter B),
Lepidoptera (letters A, G), Orthoptera (letters C, D, F) and Phasmatodea (letter E)
camouflaged in tree bark and leaves.

Source: The authors (2019).
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The entomological boxes were placed in drawers arranged in a booth set up
during the event, along with a banner that explained the three ecological
concepts: aposematism, mimicry, and camouflage.

The second stage of the work covered the application of a form to the
visitors of the stand with fourteen questions (Chart 1) and took place in two
stages. In the first, the first ten questions were asked and then the entomological
boxes were presented and the concepts were worked with the participants. At
the end of the explanation, the last four questions were asked to assess the
efficiency of this tool in building participants' knowledge on the topic.

Chart 1 - Questionnaire applied to participants of the extension project “Insetos na
praga”, Corrente, PI.

Chart of Questions

Question 1 Age?

Question 2 Gender?

Question 3 Education?

Question 4 Address?

Question 5 Do you know what is a entomological box?

Question 6 Have you ever observed the coloring of insects?
Question 7 Can you name an example of insect coloring?
Question 8 Do you think there is na intention for the coloring of insects?
Question 9 Can you name any importance of the coloring of insects?
Question 10 Have you heard of aposematism, mimicry and camouflage before?
Question 11 Can you think of an insect that exemplifies one of these cases?
Question 12 Can you think of an animal that exemplifies one of these cases?

Do you think that the entomological box facilitated the
Question 13 understanding of the concepts of aposematism, mimicry and
camouflage?
Which example of the entomological box caught your attention the

Question 14
most?

Source: The authors (2019).

RESULTS AND DISCUSSION

The questionnaire was answered by 59 people, 32 female, and 27 male.
According to the data collected, the rate of people aged between 16 and 25 years
old was higher (Figure 6). The education level of the people who answered the
questionnaire varied a lot, with 44% went to College, 33% completed High school
and 23% Elementary school. Two students from APAE - Associagdo de Pais e
Amigos dos Excepcionais (the association of parents and friends of people with
Down syndrome) also participated.
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Figure 6: Age group of the participants of the activity performed at the event “Insetos na
Praga”, Corrente, PI.

Mais de 50 anos [ ]
36 - 50 anos [ | ]
26 - 35 anos B
5- 15 anos B

25 20 15 10 5 0 5 10 15 20

B Homens M Mulheres

Source: Survey data (2019).

Most respondents considered insects as “important” animals, followed by
“interesting”, “cool”, “beautiful” and “cause fear” (Figure 7). The use of these
adjectives is commonly associated with insects and has already been verified in
other works on the perception of insects by people (LOPES; VALDUGA;
ATHAYDES; DAL-FARRA, 2014; SOUZA; COSTA; SANTQS, 2014). Asked if they had
already observed the coloring of insects, 92% of respondents answered yes, 8%
answered no. When asked if they knew about an entomological box, 27% of
respondents who have completed Elementary school, 43% High school, and 33%

went to College responded that they did not know.

Figure 7: Perception of insects by the participants of the activity performed at the event
“Insetos na Praga”, Corrente, PI.

B Importantes M Interessantes M Legais [ Bonitos M Causam medo
Source: Survey data (2019).

In some questions, it was noted that the answers varied more intensely
according to the education level of each individual. Asked if they could cite an
Page | 9 example of insect coloring, 10% who have completed Elementary school, 31%
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High school and 45% who went to College answered yes, with red and green
being the most cited colors by the participants.

On the role of insect colors, 14% of respondents who have completed
Elementary school, 40% High school, and 46% who went to College responded
that they thought that color influences the behavior of the animal. Asked if they
could cite any importance of insect coloring, 17% of respondents who completed
Elementary school, 38% High school, and 45% who went to College answered yes.
Camouflage (52%), defense (21%), protection (21%), and diversity (6%) were the
answers to this question.

Regarding the question about aposematism, mimicry, and camouflage, 5% of
people who have completed Elementary school, 37% High school, and 58% went
to College answered that they already had knowledge about some of these
concepts. Of those interviewed, 18% who have completed Elementary school,
34% High school, and 48% went to College cited butterfly (72%), bee (15%),
grasshopper (8%), and moth (5%) as examples of these concepts. When asked
about any other animal that exemplified one of the ecological concepts, 26% of
people who have completed Elementary school, 36% High school and 38%
College said they could not answer this question. Chameleon (80%), snake (15%),
and earthworm (5%) were the responses of people who were able to answer this
question.

The results cited above coincide with the work by Bomfim et al. (2016) on
Ethnoentomology in a rural community in the Cerrado of Piaui, where it was
identified that the way insects are perceived is also influenced by the academic
level of the interviewees.

When asked if the entomological box would have facilitated the
understanding of the contents, most respondents (86%) answered yes, and that
the boxes on camouflage would have attracted more attention (62%). Coelho et
al. (2018) in their work “Insects: a didactic tool for teaching Biology”, say that
92.5% of the people related to the study developed and better understood the
concepts due to the use of pedagogical models. The use of different teaching
resources contributes to enabling, assisting and establishing the necessary
unification between theory and practice. Nicola and Paniz (2016) from their
analyses, conclude that the use of different methodologies can improve the
teaching and learning process.

Silva e Vieira (2021) in his work on the use of entomological collections as a
tool in Biology teaching identified that when used as a didactic resource, the best
development of the students was noticeable with the specimens present in the
box. The practice favored motivation, interaction, and greater knowledge about
insects. Santos and Souto (2011) came to the conclusion that this didactic
methodology can be easily adapted to be used in other topics in Science
teaching, thus facilitating learning.

FINAL CONSIDERATIONS

Entomological collections are a database that can be used by society as
important sources of scientific research and also in education. These organisms
support many types of studies, such as environmental changes, patterns of
geographic distribution, biodiversity, biological cycles, human health, pest
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control, etc. (CAMARGO, 2005 apud CAMARGO, et al., 2015), but they can also be
used as a pedagogical tool for teaching different biological/ecological concepts,
and even on issues applied to health and agriculture. It is worth mentioning that
pedagogical activities involving insects and the making of entomological boxes
have low cost and make them more attractive and motivating (GUTJAHR;
OLIVEIRA; CABRAL, 2017). It must be considered, however, that depending on the
subject to be addressed, some difficulties may be faced and that are associated,
for example, with the legal procedures of collections with the responsible bodies
and in the obtaining of certain species in some localities of the country.

Through the project we had the opportunity to investigate the obstacles that
people have in contextualizing some concepts, and that the use of insects as a
didactic tool provided greater learning about the coloring of insects and the
associated ecological concepts. The didactic model can be a practical strategy and
easily adaptable to the reality where it is being inserted, which makes the
teaching-learning process more interesting and easily assimilated. In addition,
practices that use insects as a pedagogical tool help to demystify and reduce
negative impressions often associated with them.

The development of the project in Corrente allowed greater interaction with
the community, which can enjoy the activities not only in an educational way but
also in a recreational way, which generates a greater positive impact, especially
in municipalities that lack spaces for culture and leisure.
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INSETOS COMO FERRAMENTA PEDAGOGICA
PARA O ENSINO DE CONCEITOS
ECOLOGICOS

RESUMO

Os mais variados grupos de organismos presentes no meio ambiente apresentam variagdo
no padrdo de coloragdo, e com os insetos isso ndo é diferente. Os padrdes de coloragao
estdo relacionados a uma série de fungBes, e as estratégias mais difundidas sdo a
camuflagem, o mimetismo e o aposematismo. O artigo tem como objetivo descrever a
importancia das atividades de pesquisa e extensdo em um curso de formagdo de
professores com o relato de experiéncia de um projeto de extensdo universitaria
intitulado “Insetos na Praga” desenvolvido no Curso de Licenciatura Plena em Ciéncias
Bioldgicas, da Universidade Estadual do Piaui (UESPI), no Campus de Corrente, e avaliar o
uso de insetos como ferramenta diddtica para o ensino de conceitos ecoldgicos. Um
questiondrio com quatorze perguntas foi aplicado e os conceitos de camuflagem,
mimetismo e aposematismo foram trabalhados. Verificou-se que o uso de insetos facilitou
a compreensdo dos conceitos e que estas podem ser uma ferramenta didatica pratica,
eficiente e de baixo custo para serem utilizadas no ensino de conceitos bioldgicos.

PALAVRAS-CHAVE: Entomologia. Recursos didaticos. Coloracgdo.
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