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Abstract

The study of children’s environmental perception is an essential tool for un-
derstanding the behavior and planning actions that provide awareness and
development of their ethical position towards the environment they live in.
The objective of this study was to evaluate the opinion of students of the 5th
year of Elementary School about the concepts related to the importance of the
environmental condition to plants. The activities involved 26 children from
nine to eleven years old. They made: 1) a comparison between Boldo Mirim
(Plectranthus neochilus) and Boldo Brasileiro (2. barbatus); 2) an experiment
with Boldo Brasileiro and observed the development of this plant in relation
to two nutritional conditions of the soil and four solar intensities. It was
possible to identify the children’s perception of plant characteristics and the
results of the experiments performed through the measurements they made
on the plants, the observation of the experiment carried out, their question-
naire replies, their reports, and their drawings. This strategy contributes to
children’s knowledge of abiotic (soil, light) and biotic factors (root produc-
tion, and plant growth) related to plant phenotipic plasticity in response to
different environmental conditions. The activities performed helped the
children to construct environmental perception and deconstruct the botanic
blindness that affects most people since an early age.
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1. Introduction

Concern about the environment is evident in the face of the degration and con-
sequent loss of biodiversity and natural resources. In this sense, it is imperative
to promote the awareness of the population in order to maintain these precious
assets. However, to conserve it is necessary to know and we often do not realize

what is around us.

1.1. Environmental Perception

Popular knowledge that passes from one generation to another range from facts
about natural phenomena such as rainfall regime, the cycle of tides, the growth
of animals and vegetables that belong to the food chain, and the pharmacological
importance of some plants.

However, the environmental perception of nature cycles has been distorted
since the 1950s due to great urban growth and technological development.
People who live in such environments tend to lose their ability to perceive the
cycles of nature, losing the opportunity to construct mental images of the com-
ponents of nature (Ribeiro, 2003; Marczwski, 2006; Pasa, 2011).

In reality, everyone will react differently in relation to the actions on the en-
vironment in which they live. The responses or manifestations to the environ-
ment reflect the actions of individuals or collective perceptions (Rodrigues et al.,
2012).

There is an intimate relationship between environmental perception and en-
vironmental education, because it is through perception that we identify the
main needs and expectations of one community. Thus, knowledge about the re-
lation of the individuals with their environment might permit the development
of effective tools to perform a quality environmental education (Marczwski,
2006).

Through environmental education, students can feel and understand the im-
portance of the natural resources existing on the planet and the relationship with
all living beings when they participate in activities that involve the observations
of animals and plants. In addition, the results of experiments necessary to un-
derstand nature (Adams, 2009), such as phenotypic plasticity of plants due to
environmental variation, will assist this understanding (Sodré et al., 2018; Sodré
et al., 2019).

1.2. Phenotypic Plasticity of Plants

Phenotypic plasticity is classically defined as the change in genotypic expression
as a function of the environment (Scheiner, 1993). This definition can be better
understood following observation of the capacity of a given living being to
present different morphological, physiological, behavioral and/or phenological
characteristics in response to changes in environmental conditions (Futuyma,
2006; Lima et al., 2017a).

In the present study, we selected two species of the genus Plectranthus L’Héritier:
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Plectranthus neochilus Schltr. (known as Boldo Mirim) and P. barbatus An-
drews (known as Boldo Brasileiro) (Lukhoba et al., 2006) that expresses pheno-
typic plasticity (Rosal et al., 2011; Lima, 2017; Sodré et al., 2018; Lima, 2019;
Sodré et al., 2019).

These two plants originate in Africa and commonly grown at home and in
medicinal gardens throughout the World. They are small shrubs, easily culti-
vated in pots. They are rich in essential oils and have importance in folk medi-
cine to treat digestive and respiratory disorders, infections and fever (Costa,
2006; Lukhoba et al., 2006; Rosal, 2008, Rosal et al., 2011; Lima et al., 2017a, b;
Sodré et al., 2018).

The two species of Plectranthus were chosen to establish comparisons of plant
characteristics. The Boldo Mirim expresses phenotypic plasticity in a short pe-
riod of time (Rosal et al., 2011; Lima et al., 2017a; Sodré et al., 2018). The Boldo
Brasileiro was used to carry out experiments to demonstrate the phenomenon of
phenotypic plasticity, based on strategies applied by other studies that used Bol-
do Mirim (Rosal, 2008; Rosal et al., 2011; Lima, 2017; Lima et al., 2017a, 2017b;
Lima, 2019; Sodré et al., 2018).

1.3. Botanic Blindness

According to Salatino and Buckeridge (2016), nowadays, most people who go
through elementary and secondary education see botany as an uninteresting
subject. Plant Biology usually passes as a tedious and arid subject, better left in
the background.

These authors stated: If we show someone a typical photo of an African sa-
vannah in which there are trees, shrubs and giraffes and ask them what they see
in this photo, the answer would be: Giraffes!!!! The probability of the person
mentioning the plants present in the photo, would be minimal or zero. This is
“botanical blindness”, a term introduced by Wandersee and Schussler in 1999.
Therefore, it is relevant throughout childhood to stimulate a positive feeling
about plants, recognizing the primordial importance of these organisms not only
in the food chain and in the treatment of diseases, but also for environmental
equilibrium (Fanc¢ovi¢ovéd & Prokop, 2011; Cil, 2016).

Laboratory experiments and observations of the nature of plants in orchards
and crops awaken children’s curiosity. The use of plants in laboratory classes has
several advantages, since they are widely available and easy to handle (Salatino &
Buckeridge, 2016). However, Fancovicova & Prokop (2011) reported that par-
ticipants’ attitudes towards plants and knowledge of their significantly increased
after outdoor activities. Likewise, Dyg & Wistoft (2018) described the impor-
tance of outdoor activities for the welfare of children and students from kinder-
garten up to ninth grade.

The question that generated the present study was: Could the comparative
observation between two species of Plectranthus know as Boldo Mirim and Bol-
do Brasileiro associated to the experimental cultivation of one species (2. barba-

tus) stimulate, among the children, the construction of knowledge about the in-
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fluence of the environment on the expression of phenotipic plasticity?

1.4. Why to Study Plants in a Class at 5th Year of Elementary
School?

The children from the 5th year of the elementary school named Colégio Univer-
sitario Geraldo Reis (COLUNI—Geraldo Reis University School) attend an en-
vironmental education class that addresses issues of environmental perception.
This school belongs to the Fluminense Federal University.

The teacher responsible for this class asked us two questions: How can the
children develop perception about environmental factors that are important to
plants? How to deconstruct the botanical blindness that commonly affects them?

Experiments using a plant of the genus Plectranthus were useful for demon-
strating for COLUNT’s 2nd year of the elementary school student the ability of
plants to respond to environmental variables and express phenotypic plasticity
(Sodré et al., 2018). Therefore, we adapted the strategies developed by this study
to answer the questions of the teacher.

Thus, the objective of this study was to evaluate in a class at 5th year of Ele-
mentary School children the construction of concepts about the importance of

the environment to plants.

2. Material and Methods

The study was registered in the SIGPRO]J platform (http://sigproj.ufrj.br/—

“Plasticidade Fenotipica de Boldosdo Género Plectranthus L’Herltierem dife-
rentes ambientes: ensino, pesquisa e extensdo” [“Phenotypic Plasticity of Boldos
of the genus Plectranthus L’Herltier in Different Environments: teaching, re-
search and extension”] (protocol number 279383.1347.512114.31102017).

All the activities and the dissemination of materials and images produced by
the students were granted through a signed consent by the parents or guardians
of the children.

These activities were proposed through the Tutorial Education Program and
supported by the Federal Fluminense University (Castro et al., 2014) and the
Science and Biotechnology postgraduate course of the same university.

The study was carried out during the first half of 2018. It involved 26 children
of 5th-year elementary school and the teacher who teaches the discipline of en-
vironmental education at COLUNI.

The class consisted of 12 boys and 14 girls ranging from nine to eleven years
old. During all the activities, they were divided into two mixed groups of 13 stu-

dents each.

2.1. Experimental Desing

The study was conducted in three steps:
o Day 1—1) cuttings of Boldo Brasileiro were produced to be cultivated in two

types of soil during 30 days in full light; 2) comparative analysis of the cha-
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racteristics of the Brazilian Boldo (Plectranthus barbatus) and Boldo Mirim
(P. neochilus) branches were evaluated.

o Day 2—the development of roots in the Boldo Brasileiro’s cuttings—seedling
formation—and transference of the pots with the seedlings to the four
greenhouses.

o Day 3—evaluating the expression of the phenotypic plasticity of the Boldo Bra-
sileiro after 30 days with different soil nutrition as well as sunlight intensity.

First of all, a meeting was held with each group of children to discuss the im-
portance of plants to the environment, food source and to treat diseases.
In sequence, all the materials needed for cultivation were distributed: the Boldo

Brasileiro stakes, eight plastic pots of eight liters each, plastic blades, a solution that

stimulates root formation, and three types of soil obtained commercially: 1)

earthworm humus + bovine manure; 2) vegetable compost; 3) poultry manure.

2.2. Planting of Boldo Brasileiro Cuttings

Basically two types of soils were prepared: Type 1 was already commercially
prepared in the proportion 1:1 and type 2 was a mixture of three parts of the
vegetable compost with one part of poultry manure (3:1).

The children prepared the type 2 soil. They knew that this latter soil had
higher concentrations of the micronutrients compared to soil type 1, especially,
phosphorus, and manganese due to the poultry manure (Sodré et al., 2018).

The children were instructed to add soil 1 to four pots and soil 2 to the other
four pots. Subsequently, each child received a 10 cm cutting of Boldo Brasileiro.
The children cut their cutting below the third knot from the apex. They put their
cuttings for 10 minutes in a solution that stimulates root development and
planted them in the eight pots. The pots were transferred to the outside area of
the school to receive full sunlight for 30 days.

At the end of the activity, the children received new cuttings of the Boldo Bra-
sileiro and Boldo Mirim. They answered a questionnaire with comparative ques-
tions about the morphometric and odor characteristics of these plants (Table 1).

At the end of the activity, the children drew on what they learned from the ac-
tivities carried out that day.

After 30 days of cultivation, the children observed the results of the experi-
ments. On that day, they unearthed the plants and observed the development of

roots, that is, the transformation of cuttings into seedlings.

Table 1. Mark the answers to the five questions about plants with X. Moreover answer
with a phrase the question number 5.

Questions

1) Which Boldo has the largest leaves? ( ) Boldo Brasileiro () Boldo Mirim

2) Which Boldo has the most scented leaves? ( ) Boldo Brasileiro ( ) Boldo Mirim

3) Which is the Boldo that has the roughest leaves? () Boldo Brasileiro () Boldo Mirim
4) Which is the Boldo that has the greenest leaves? ( ) Boldo Brasileiro () Boldo Mirim
5) Did you like to set up the experiment? () Yes () No—Why?
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Soon after replanting of the seedling, the children replaced the pots in four
greenhouses built with expanded polystyrene (EPS Isopor®) boxes.

These boxes had the sides partially withdrawn for 100% light input. Three of
them were covered with SOMBRITE (90, 70 and 50) type screens to promote
three solar intensities (10%, 30%, 50%). The fouth box was not covered with
SOMBRITE to promote 100% solar intensity.

These boxes with pots were conditioned in the outer area of the school for 30
days. At the end of this activity, the children wrote texts about their experiences.

The children and the teacher of the Environmental Education discipline were
responsible for watering the plants twice a week during the 30 days of the expe-
riments. At the end of the experiment, the pots with the plants were brought by

them to the laboratory to measure the plants’ morphology.

2.3. Biometry of Plant

The children received metric tapes to measure the size of the Boldo Brasileiro
branches. In addition, the children counted the leaves of each branch. Each
child noted the results in individual tables and wrote essays on the differen-
tiated characteristics (phenotypic plasticity) of the plants that were grown in
the pots inside the four boxes. After these analyses, the children made the
second drawings.

To conclude the activities, a discussion was held about the importance of en-
vironmental conditions in the differentiated expression of plant characteristics
and their importance to the human and other animals, as a source of medicines
to treat health and as a food source or equilibrium in the world climate.

The results obtained were compared through tables and graphs and significance
of the differences between the elements contained in the results were tested by two
non-parametric: Kruskall-Wallis (<) and Mann-Whitney () statistical tests.

Contents reported in the 26 texts written by children after observing the
transformation of the stalks into seedlings were analyzed following analysis of

content.

2.4. Soil Chemical Characteristics

A portion with 500 g of each of the two substrate types used in the experiments
were sent to the Water, Soil and Plant Laboratory (LASP) that belongs to the
Brazilian Agricultural Research Corporation’s (EMBRAPA) to determine the
concentrations of 10 chemical elements (C, Ca, Cu, Fe, K, Mg, Mn, N, P, Zn)
that are relevant to the plant growth.

The Ca, Cu, Fe, Mg, Mn, P, Zn chemical elements were determined by flame
atomic absorption spectrophotometry (FAAS) techniques. The K was digested in
a microwave and analyzed in a flame photometer. The N was determined
through analysis in a block digester and Kjeldahl distiller. The percentage of to-
tal organic carbon (C-CHN) was determined by dry combustion in a PerKin
Elmer 2400 CHNS elemental analyzer. All the analyses followed methods de-
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scribed by Teixeira et al. (2017).

3. Results
3.1. The Comparison between Plants

The children realized the differences between the Boldo Brasileiro and Boldo
Mirim, especially the leaf size, smell, and color (Table 2).

The question “Did you like to like the experiment? Why?” was answered by
the 26 children. Among them, 22 children liked the experiment and reported
that it was a new experience, that they liked science, had joy in tinkering with the
plants and watering them. Only four children responded that they did not like
the experiment and said that the smell of the soil was bad, in the case the soil
composed of the chicken manure.

During the second meeting (Day 2), the children observed the root develop-
ment and wrote about the activities related to the replanted Boldo’s seedlings
and transport of the pots to the boxes.

The contents described in the 26 texts written by children after observing the
transformation of the stalks into seedlings analysed (Figure 1). The descriptions
of the planting conditions (n = 16) and the expression of plant’s characteristics
(n = 20) were the most cited in the children reports. Moreover, seven reports re-
lated that the activities developed were new for them. The importance of plants

to the nature and to our health was cited in six reports.

3.2. Analyses of Soils

Analyzes of soil composition revealed that the compound of earthworm humus
+ bovine manure presented a double of the percentage of carbon when com-
pared to the soil containing plant compounds and poultry manure. As expected,
these results confirm that soil type 1 contained more micronutrients than soil
type 2, as observed by Sodré et al. (2018).

Table 2. Responses pointed out by the children about the characteristics of the two spe-
cies of Plectranthus known as Boldo Brasileiro (P. barbatus) and Boldo Mirim (P. neo-
chilus).

Questions Groups (n =13) Plant selected
Boldo Brasileiro Boldo Mirim
1) Which Boldo has the A 13 0
largest leaves? B 13 0
2) Which Boldo has the A 11 2
most scented leaves? B 9 4
3) Which is the Boldo that A 8 5
has the roughest leaves? B 8 5
4) Which is the Boldo that has A 9 4
the greenest leaves? B 11 2
DOI: 10.4236/ce.2019.107120 1691 Creative Education
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importance of
plants to the

nature and to planting
our health conditions
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Figure 1. Contents described in the 26 texts written by children after observing the
transformation of the stalks into seedlings (Day 2).

3.3. Analyses of Plants

In the last meeting (Day 3), the pots were removed by the children from the
three greenhouses and the open box. They took measurements of the heights of
the plants and counted the number of leaves on each of them. They recorded the
results in their own tables. The means and standard deviations of these results
are listed in Table 3.

Plant height results were significantly different when all results were com-
pared: for the results between the soil types and between the results for each soil
as a function of the 10%, 30% and 50% insolation rates (Table 4). However, the
intensity of 100% did not produce significantly different heights in plants which
grew in two types of soils.

Thus, we observed that both the soil types and the three insolation rates
caused phenotypic plasticity of plant height (Table 3 and Table 4).

Subsequently, the children wrote a new report in which they described the
characteristics of the plants. In these reports, the children showed that they un-
derstood the experiment performed with the Brazilian Boldo Brasileiro. All
children reported that shading conditions favored plant growth. About 35% of
the children additionally reported the positive influence of soil 2 on this differ-
ence. Some children (15%) reported plant height values to exemplify their re-
ports. No children mentioned the number of leaves per plant in the reports.

Through the reports, it was verified that children perceived that the shadow
element favored the plant growth in height, mainly for the condition of 30% of
sunlight intensity and in soil type 2 (vegetable compost + chicken manure). It
was discussed with the children that the plants were searching for light and
therefore they invested in height.

The drawings made by the children after planting Boldo Brasileiro (Day 1) and
observed it (Day 3) reflected the activities experienced during the experiment car-
ried out as exemplified in Figure 1 and Figure 2. There was no significant differ-

ence (U= 0.052; gl. = 1; n = & p > 0.05) between the drawings performed
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Table 3. Mean values of height (cm) and leaves of Boldo Brasileiro (Plectranthus barba-
tus) that were cultivated in two types of soils and four degrees of solar intensity (%).

Sunshine Soil type 1 Soil type 2
(%) Plant Height ~ Number of Leaves Plant Height Number of Leaves
10 40.72 £ 0.47 11.73 £ 0.65 47.36 + 1.57 11.09 + 1.04
30 6491 + 1.44 17.0 £ 0.05 76.18 £2.71 16.45 +0.52
50 38.27 £ 1.68 14.18 £ 1.18 52.82 +3.06 1291 £ 1.04
100 22.54 £0.52 9.82 +1.17 21.36 £ 1.56 9.73 +3.13

Table 4. Analysis of variance of Boldo Brasileiro (Plectranthus barbatus) height results.

Comparison levels Statistic Test gl n  Statistic results P

Among soils and solar intensity 7 10 84.51 <0.005
Among the insolation rates for soil 1 H 3 10 39.40 <0.005
Among the insolation rates for soil 2 3 10 40.33 <0.005
Between soils for 10% of insolation 1 10 4.11 <0.005
Between soils for 30% of insolation 1 10 4.03 <0.005
Between soils for 50% of insolation v 1 10 4.30 <0.005
Between soils for 100% of insolation 1 10 1.43 >0.005

FAGA UM DESENHO - ] FAGA UM DESENHO

Figure 2. Drawings made by a boy (A) and a girl (B) after cutting of Boldo Brasileiro to
be cultivated in two types of soil during 30 days (Day 1).

by the girls in relation to those executed by the boys regarding the presence of
the elements (Figure 2 and Figure 3).

There was no significant difference (U = 0.052; gl. = 1; n = 8; p > 0.05) be-
tween the drawings performed by the girls in relation to those executed by the
boys regarding the presence of the elements (Figure 4 and Figure 5).

The most frequent elements in the drawings were plants and pots (Figure 3

and Figure 5). The drawings created by the children on Day 3 illustrated the
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Figure 3. Presence of elements in the drawings made by the children that were made by
the students after the planting of the Boldo Brasileiro (Day 1).

Desenho

cx, SOk ok Yay

(A) (B)

Figure 4. Drawings made by a boy (A) and a girl (B) after the evaluation of the expres-
sion of the phenotypic plasticity of the Boldo Brasileiro (Day 3).

greenhouses (n = 3) and the phenotypic plasticity of plants for growth due to the
sunshine intensity (n = 5) (Figure 5).

The most frequent elements in the drawings were plants and pots (Figure 2).
The drawings created by the children on Day 3 illustrated the greenhouses (n =
3) and the phenotypic plasticity of plants for growth due to the sunshine inten-
sity (n = 5) (Figure 3).

Again, there were no significant differences (U= 0.801; gl. = 1; n = 11; p >
0.05) between the drawings by the girls compared with those of the boys regard-
ing the presence of the elements (Figure 3).

Moreover, no significant difference was observed for the presence of the ele-
ments between the drawings performed in the first stage (Figure 2) and the third
stage (Figure 3) of the activities (= 1.19; g.1. = 3; n = 11; p> 0.05).
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Figure 5. Presence of elements in the drawings made by the children that were made by
the students after analyzing the expression of phenotypic plasticity of the Boldo Brasileiro
(Day 3).

The students noticed that the greenhouse with 30% of light was the most sa-
tisfactory, because it had the amount of light and shade necessary for the growth
of the plant. Some also observed differences in leaf size, as leaves at 30% light
were larger compared to plants that were under other conditions.

Finally, a conversation was established to verify if the children understood the
importance of plants to human health and nature. One child asked, “What did
we learn from this?” We asked them to talk based on the statements of the
children who wanted to give their testimonies. We observed that they knew how
to describe the results by saying that light and soil caused the differential growth
of plants.

4. Discussion

It was possible to identify the children’s perception of plant importance to the
nature and human health through the measurements they made on the plants,
the observation of the experiment carried out, their questionnaire replies, their
reports, their drawings, and a conversation that was established by the end of the
activities to verify their understanding about the developed steps.

The children could observe the differences in morphology and smell characte-
ristics between the two species of Plectranthus. They could perceive through the
comparisons between the Boldo Mirim and the Boldo Brasileiro that each spe-
cies has their own identity.

Moreover, the expression of Boldo Brasileiro phenotypic plasticity as a func-
tion of type of light and its intensity and nutrient concentration in soils demon-

strated that plants can respond differently to environmental conditions. In this
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way, the children could experience the “critical conceptual step in the process of
comprehension of the concept of living things: the grasping of the idea that
plants are also living creatures” (Villarroel & Infante, 2014: p. 124).

The growth patterns of Boldo Brasileiro corroborated with the results ob-
tained by other studies that involved Boldo Mirim (Rosal et al.,, 2011; Lima,
2017; Sodré et al., 2018; Lima, 2019; Sodré et al., 2019). Thus, the experiments
developed in the present study can be reproduced in other schools to approach
aspects of environmental importance through the expression of phenotypic plas-
ticity expressed by plants in response to environmental variables.

The strategies developed by the present study served to sharpen children’s
perceptions about aspects of the environment that are relevant to plant growth
and at the same time facilitated recognition of the importance of flora to the na-
ture.

As pointed out by Cil (2016: p. 366), “the integration of botany with chemistry
and art is a good way to support children’s positive attitudes towards plants, par-
ticularly for an instructional approach based on the integration of plants with
various disciplines to support children’s interest and enjoyment of plants”.

When we pay attention to the activities of the children, we can see that they
habitually like to draw and to ask and this is a privileged channel for expressing
their ideas, wishes, emotions, in the way they read reality (Derdyk, 1989; Pereira,
2005).

The drawing seems to belong to the world of children. We could find in the
drawings a fantastic or fanciful world where the child expresses himself. But is
this expression only fantasy or an expression of its reality? How to understand
children’s drawing?

In this context, we analyze and verify that the elements figured in the draw-
ings made by children such as pots and plants and elements of nature to evaluate
how the students were involved with the activities performed. These analyses
showed that the children, both girls and boys, were completely involved in the
activities carried out by us in the school.

According to Derdyk (1989), the child’s design provides the opportunity to
perceive his world perception. Thus memory, imagination and observation meet
past and future converging to the record of action in the present. The author al-
so emphasizes that the drawing involves different mental operations, selecting
and relating stimuli, symbolizing and representing, favoring the formation of
concepts process.

The methods and techniques used in this study allowed us to verify that the
most effective for this process was the observation about the children’s speeches
along with their drawings and essays. The students questioned the importance of
each step of the present study asking “Why are we doing these activities?” How-
ever, as the children observed the results of the analyses they produced texts and
arrived with conclusions expected by us.

Feeling, perceiving and thinking brings together the psychological knowledge

necessary to understand the reality that surrounds us and the relationships we
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establish with the environment (Rodrigues et al., 2012). Our “most reliable”
sense—vision—makes it possible to have numerous errors of perception (Ro-
drigues et al., 2012). Therefore, there are two types of perception: 1) the visual
that brings together attitudes that do not consider the consequences, 2) the in-
formational perception that involves the reflected actions.

In the discussion about the perception Rodrigues et al. (2012: p. 99) consi-
dered two authors views:

Forgus defined perception as “the process of extracting information,” from
the “reception, acquisition, assimilation, and use of knowledge,” in which learn-
ing and thought are subordinated. For Morin (2000: p. 20), “[...] all perceptions
are, at the same time, translations and brain reconstructions based on stimuli or
signals captured and coded by the senses.”

In this way, our “most reliable” sense—the vision—makes possible the innu-
merable errors of perception (Rodrigues et al., 2012: p. 99).

We observed that activities that involved the comparisons and measurements
of plants that grow under different conditions were important for the develop-
ment of environmental perception from an early age, as reported by other au-
thors (Ribeiro, 2003; Marczwski, 2006; Cil, 2016; Fanc¢ovi¢ova & Prokop, 2011;
Loureiro & Dal-Farra, 2017; Dyg & Wistoft, 2018).

Science education plays a very important role in educating children in pro-
moting citizenship for the development of people as active citizens, consumers
and responsible users of existing technology. In addition, science education is
fundamental to awaken students’ interest in scientific careers and thus increase
the possibility for a country to have professionals capable of producing scientific
and technological knowledge that could contribute to the economic and social
development of the nation.

However, while on the one hand the importance of the democratization of
scientific knowledge and the role of the school in the dissemination of scientific
culture is recognized, on the other hand, research in science education has re-
vealed a worrying situation regarding the teaching of this area, above all in the
initial years of elementary school (Loureiro & Dal-Farra, 2017).

Studies have shown that many teachers have difficulties in promoting a chal-
lenging condition, an innovative propensity to promote research and the con-
struction of knowledge in science (Rosa et al., 2007; Ramos & Rosa, 2008).

There are teachers who believe that students in the early years are not able to
understand scientific knowledge. Others, although they recognize the impor-
tance of science, do not contemplate it in the classroom because they feel inse-
cure to discuss and carry out a systematic work with the children (Rosa et al.,
2007; Ramos & Rosa, 2008).

In this sense, the educational work that we are developing in partnership with
COLUNT’s environmental education teachers has been creating opportunities
for the undergraduate student to know how to develop strategies for science

teaching, helping to demystify the belief that children do not have capacity to
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learn Science (Sodré et al., 2018; Lima, 2019).

The study conducted in COLUNI by Sodré et al. (2018) also involved the ac-
tive participation of 2nd-year elementary school children in the planting process,
in which they demonstrated enthusiasm and curiosity regarding the odor ex-
haled by the Boldo Mirim leaves and its growth in this mini-greenhouse illumi-
nated by light bulbs which mimicked the sunlight.

The experiment that we carried out at COLUNI, contributed to the awakening
of the children to the importance of plants for our food chain and health and
helped them to understand the importance of environmental factors such as
sunlight and soil nutrition, knowing that according to the conditions imposed,
the plants can grow differently.

Thus, through activities, we observed that the children perceived the impor-
tance of environmental factors (soil and light) on the growth of plants. They
were also able to experience scientific experiments and to focus on the theme of
Plant Biology. In none of the drawings or essays were animals illustrated or men-
tioned except for the origin of soil components of bovine and chicken manure.

In addition, in the drawings made at the end of the activities was verified the
presence of people as self-portraits and classmates and our team, but no child
designed animals. The absence of animals in the drawings suggests that the theme
Plant Biology has been well conceived by all children, and there is no “botanical
blindness” which generally strikes the human species when observing nature.

Thus, the presence of natural elements and the absence of animals, indicate
that the activities developed reached the children who understood the themes in
question: difference between species, planting strategy, and the expression of
phenotypic plasticity in living beings in response to the differences in environ-
mental conditions.

The study of children’s environmental perception is an essential tool for un-
derstanding behavior and planning actions that provide awareness and devel-
opment of their ethical posture towards the environment they live in.

We consider that it is important and necessary to present, discuss and conti-
nually question children about environmental issues in elementary school, in
order to explore the curiosity, interest and importance not only of science but
also of the understanding of natural processes and preservation of the environ-
ment.

Conscientization and the valuation of the environment are essential for the
formation of children’s citizenship and their perceptions. Through the develop-
ment of the perception about surroundings, it is possible to foster the construc-

tion of the critical spirit of children on the preservation of the environment.

5. Conclusion

The children realized the differences between the Boldo Brasileiro and Boldo
Mirim related to leaf size, smell, and color. They observed that plant growth and

the number of leaves of Boldo Brasileiro were related to the light source and the
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nutritional richness of the soil. Their drawings, reports, answers to the ques-
tionnaire applied, and their comments revealed that they were able to follow the
comparative analyzes between the two plants and the experiment results.
Therefore, children had built up knowledge that can differentiate the plant
species and also that these living beings respond to environmental variables, ex-
pressing phenotypic plasticity. The activities performed represented important
tools to help the children to construct environmental perception and decon-

struct the botanic blindness that affects most people since an early age.
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