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APRESENTAÇÃO

 A obra “Análise Crítica das Ciências Biológicas e da Natureza” consiste de 
uma série de livros de publicação da Atena Editora. Com 96 capítulos apresenta uma 
visão holística e integrada da grande área das Ciências Biológicas e da Natureza, com 
produção de conhecimento que permeiam as mais distintas temáticas dessas grandes 
áreas.

 Os 96 capítulos do livro trazem conhecimentos relevantes para toda comunidade 
acadêmico-científica e sociedade civil, auxiliando no entendimento do meio ambiente 
em geral (físico, biológico e antrópico), suprindo lacunas que possam hoje existir e 
contribuindo para que os profissionais tenham uma visão holística e possam atuar em 
diferentes regiões do Brasil e do mundo. As estudos que integram a “Análise Crítica 
das Ciências Biológicas e da Natureza” demonstram que tanto as Ciências Biológicas 
como da Natureza (principalmente química, física e biologia) e suas tecnologias 
são fundamentais para promoção do desenvolvimento de saberes, competências e 
habilidades para a investigação, observação, interpretação e divulgação/interação 
social no ensino de ciências (biológicas e da natureza) sob pilares do desenvolvimento 
social e da sustentabilidade, na perspectiva de saberes multi e interdisciplinares.

 Em suma, convidamos todos os leitores a aproveitarem as relevantes 
informações que o livro traz, e que, o mesmo possa atuar como um veículo adequado 
para difundir e ampliar o conhecimento em Ciências Biológicas e da Natureza, com 
base nos resultados aqui dispostos. 

Excelente leitura!

José Max Barbosa de Oliveira Junior
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ECOLOGY IN THE SCHOOLYARD: FEATHERED 
VISITORS

CAPÍTULO 7

Agüero Nicolás Facundo
Instituto San José 0601

Eldorado - Misiones, Argentina 

Benítez Adriana Carla 
Instituto San José 0601

Eldorado - Misiones, Argentina

Moschner Lara María 
Instituto San José 0601

Eldorado - Misiones, Argentina 
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ECOLOGIA NO PÁTIO DA ESCOLA: 

VISITANTES EMPLUMADOS

ABSTRACT: It is known that birds, as flying 
species, tend to settle on tree branches, for 
food, shelter or to build their nests. The intensity 
of activity varies depending on the hours of 
the day, being during the morning the moment 
of greater activity. Its tendency to rest on 
trees also depends on the type of tree: as if it 
were implanted, native, fruity, floral, etcetera.
The province of Misiones, Argentina has 

approximately 50% of all the bird wildlife in the 
country. This data encouraged us to carry out this 
research monitoring the species of birds that visit 
the Institute during the morning.The objective 
of the study was to identify all the species of 
birds that visited the schoolyards. In addition, it 
was sought to identify the preference of birds in 
terms of feeding, rest and others, ie whether they 
are inclined to gymnosperms (Gymnospermae) 
or angiosperms (Angiospermae).For this 
investigation, the method of scientific inquiry was 
used instead of the classic scientific method to 
be able to carry out a more simple investigation 
of understanding for students of medium level 
and for the public.
KEYWORDS: Biodiversity - Education - 
Scientific Inquiry

1 |  INTRODUCTION

This research studied the variety and 
abundance of the different species of birds 
that visit the courtyards of the San José 
Institute of the Province of Misiones Argentina, 
and identified their preferences between 
gymnosperms (Gymnospermae) or angiosperm 
(Angiospermae) trees. 

This project began with a research 
question: ¨In the course of 5 days during 2017 
September (25/09/17 to 29/09/17) on the 
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premises of the San José Institute. How do bird identities and the number of visits 
made in the front courtyard where gymnosperms predominate and the rear courtyard 
where angiosperms predominate vary during morning hours (from 7:30 to 8:20)? ¨

The working hypothesis was that the relative and specific abundance of birds 
would be greater in the courtyard where the tree group is composed of angiosperms 
(Angiospermae) and this is due to the presence of fruits.

The reason for carrying out this project was that there are not too many studies 
related to the avifauna that inhabits the province, and due to the fact that in the premises 
of the institute there is a large number of birds that visit the institute. Considering the 
materials to be used, the project was considered viable to carry out and obtain data 
about the relative and specific abundance, to identify the different types of guilds, the 
arboreal preference, among others.

According to the research methodology used at ̈  Scientific Inquiry Cycle ̈  proposed 
by Peter Feinsinger, research in the schoolyard does not need to require highly complex 
equipment, not even a laboratory. Following this criterion, simple elements such as a 
notebook, pencil, camera, binoculars and bibliography were used (Arango N., M. E. 
Chaves and P. Feinsinger; (2009) 

2 |  THEORETICAL FRAMEWORK

The methodological proposal of the Inquiry Cycle had its origins in the mid 80’s 
by the hand of Dr. Peter Feinsinger, recognized ecologist, whose work focuses on 
training biologists, teachers, staff of conservation areas and people from indigenous 
and peasant organizations in methodologies of research and experimental design. Its 
strong point is to accompany learning processes of the  “Inquiry  Cycle” which is a 
scientific method accessible to anyone, regardless of their academic background and 
which allows to solve unknown questions in the area of natural sciences as well as in 
other areas.

Indeed, the Inquiry Cycle is a research methodology that not only serves 
professional scientists as a rigorous and realistic alternative (Feinsinger 2013, 2014, 
Feinsinger and Ventosa Rodríguez 2014) but also facilitates and strengthens true 
scientific inquiry, undertaken by others who do not normally think (or do not want) to be 
scientists. It is a methodological proposal of rigorous and “friendly” research, ideal to be 
applied in the school context (Arango et al., 2009). The cycle of inquiry is based on 17 
steps, of which there are three basic components: The observation of a phenomenon, 
which leads to the 1) formulation of a question about it, 2) the necessary action to solve 
that question and 3) the reflections that lead to answer the question and generate new 
questions to continue expanding the spiral of knowledge from a particular event. Among 
the advantages of working with the inquiry cycle is that it is a dynamic and simple tool, 
where those who use it are protagonists. Learning through contact with the object of 
study and first-hand experience is valued as a way of achieving significant learning. 
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With the mediation of the teachers, the objective is to generate in the students 
attitudes of conservation and respect for their environment, through investigations that 
allow them to study, understand, analyze and reflect on ecological processes and the 
effects that emanate from direct coexistence with their natural environment, as well 
as to resolve their curiosity with a sense of the wider environment (Vidal 2010). It is a 
proposal that according to Cassavechia y Troncoso (2005) promotes, in the learning 
process, teamwork and autonomy in both teachers and students and that is based on 
the constructivist and cognitive social pedagogical posture. 

This tool is used by hundreds of people, and has stable working groups in 14 
Latin American countries, including Argentina and its neighboring both for basic and 
applied research. In Chile, specially, this tool has been incorporated in some scientific 
academies and is part of the postgraduate curriculum. In Argentina, its greatest 
deployment is in teaching at the intermediate and primary levels. However, there are 
multiple experiences at the initial and tertiary levels. 

In the schools within the primary and secondary education system of our region, 
uncreative and highly behavioral educational activities are usually observed, where the 
transmission of content prevails over the understanding of the process inherent to the 
subject. If, during the educational cycle, students are empowered with these attitudes: 
curiosity, rigor, honesty and humility, through the use of simple and creative inquiries, 
we will have effectively contributed elements that generate changes in our society.

This proposal for work and research arises fundamentally to use the cycle of 
inquiry as a tool for learning the natural sciences under an alternative different to that 
proposed by the current educational system (Peter Feinsinger, 2003). 

According to the data provided by the book AICAs (2007) the province of Misiones 
possesses approximately 550 species of birds, that is to say, a little more than 50% 
of the total number considered for Argentina. This percentage includes some species 
exclusive of the province, 120 species, and of this total, 38 species are under threat. 
As AICAs well mentions in their book (2007), birds are little researched, even when 
their biological diversity is wide, little effort is made in their research. In this sense, 
considering this information, this work focused, first, on knowing which of these species 
visit the institute, which is their preference in terms of tree species and how abundant 
they are in this place. Using the research methodology of the Investigation Cycle, 
previously explained, the adventure began.

3 |  MATERIALS AND METHODS

The present investigation was carried out in the schoolyard, using as research 
methodology the “Inquiry Cycle” to answer the following question: “How do the richness 
and abundance of birds that visit the front yard of the Institute (with predominance of 
Gymnosperms) and the back yard (with predominance of Angiosperms) vary during the 
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morning hours (from 7:30 to 8:20)?”
The research rigorously implemented the three steps of the Inquiry Cycle: 

Question, Action (research design and implementation) and Reflection (analysis of 
results). Simple and accessible materials, such as binoculars, Guía de Identificación 
de Aves de Argentina y Uruguay by Tito Naroski - Daniel Izurieta (2010), bird songs 
engraved on cell phones for recognition were used.

Equipment

- Precise visual extension (PVP, binocular)
- Meticulous bird watchers (OMAs, by its acronym in Spanish)
- Sophisticated data collection tools (USTD [by its acronym in Spanish], pencil 

and notebook)
- Technological device for remote imaging (DTTID [by its acronym in Spanish], 

camera)
- Bibliography (Naroski, T. – Izurieta, I. (2010)

Procedure

I. Division of the work team into two groups. One in the front yard 
(Gymnospermae tree group) and one in the back yard (Angiospermae tree 
group). 

II.  he OMAs (observers) were positioned at 3 specific sampling points  

III. The PVP (binoculars) was used for the closest observation of the birds. It 
was  enhanced to identify the species and its activity.

IV. Each type of bird species was identified and the number of individuals that 
visit each of the yards were quantified, by means of the OMAs, during the 
lapse of one hour. (It should be taken into account that the same bird can 
visit more than once the same environment during this lapse). 

V. The data obtained with the USTD (pencil and notebook) was recorded.

VI. The observation was repeated over the course of the 5 days in the same 
time and space. 

Other interesting and/or relevant observations on the behaviour of the birds was 
noted.

4 |  RESULTS

A total of 388 were recorded during the 5 days of sampling, in both environments. 
The same belong to 17 different families and 34 species between both yards. Of these 
34 species, 17 were common in both areas.

In the previous courtyard (Gymnospermae tree group) 28 different species of birds 
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could be seen, and a total of 217 individuals. Eleven species have also been sighted 
and recorded with a clear preference for this previous courtyard (Gymnospermae tree 
group); they are described in the following table:

Tordo renegrido (Molothrus bomaroemsis)
Chingolo (zonotrichia capensis)
Calandria grande (Mimus saturninus)
 Golondrina domestica (Progne chalybea)
Paloma domestica (Columba livia)
Celestino común (thraupis sayaca)
Carpintero arcoíris (Melanerpes flavifrons)
Milano plomizo (Ictinia plumbea)
Pirincho (Guira guira)
Tucán pico verde (Ramphastos dicolorus)
Naranjero (Pipraeidea bonariensis)

At the same time, in the posterior environment (Angiospermae tree group) 26 
different species and a total of 171 individuals could be sighted in the 5 days of sampling. 
A clear preference of 10 species for this environment with predominant angiosperms 
was observed. These are described in the following table:

Hornero (furnarius Rufus)
Benteveo rayado (Myiodynastes mawlatus)
Tero común (Vanellus chilensis)
Surirí real (Tyrannus melancholicus)
Yerutí común (Leptotila verreauxi)
Urraca común (Pica pica)
Cotorra (Myiopsitta monachus)
Arasarí fajado (pteroglossus castanatis)
Chiflón (Syrigma sibilatrix)
Anó chico (Crotaphaga ani)

The most abundant species in both sampling areas were:
• Vencejo de tormenta: 50 (number of individuals) / 12.88 (relative abundance 

in a total of 388 individuals)

• Benteveo común:42/10.82

• Zorzal colorado:32/8.24

• Zorzal sabiá :30/7.73

• Celestino común :25/6.44

• Paloma domestica: 23/5.92

• Hornero: 20/5.15

• Ratona común:  18/4.63
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• Chingolo: 15/3.86

• Torcaza común: 11/2.83

The following table presents all recorded species with their respective quantities 
and individuals. This table shows the data recorded between the two environments:

General 
table

Species (common name) Number of individuals  
Anó chico 1
Arasarí fajado 6
Benteveo común 42
Benteveo rayado 5
Boyero cacique 5
Calandria grande 1
Carpintero arcoíris 2
Celestino común 25
Chiflón 1
Chingolo 15
Cotorra 6
golondrina domestica 39
Hornero 20
Jilguero dorado 2
Milano plomizo 3
Milano tijereta 3
Naranjero 2
Paloma domestica 23
Piojito silbón 4
Pirincho 1
Ratona común 18
Surirí real 1
Tangará 1
Tero 9
Tijereta 4
Tingazú 3
Torcaza común 11
Tordo renegrido 10
Tucán pico verde 3
Urraca común 2
Vencejo de tormenta 50
Yerutí común 8
Zorzal colorado 32
Zorzal sabiá 30
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In the graph, it can be seen that the vencejo de tormenta is the bird with 
predominance between the two environments.

In this graph it can be observed that the bird with the greatest relative abundance 
in the whole day of sampling was the Vencejo de tormenta.

5 |  CONCLUSIONS 

Depending on the results obtained, the answer to the question is that the birds 
preferred the previous environment (Gymnospermae tree group). This answer can be 
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justified because in the data obtained 28 different species were identified in the anterior 
courtyard; while one only 26 species could be identified in the posterior. At the same 
time it is also possible to identify more visits in the anterior environment than in the rear 
one. In the anterior courtyard, the most abundant family was the Turdidae, while in the 
rear it was the Tyrannidae, but the family most seen between the two environments 
was the Turdidae.

The most seen bird guild between the two patios was the insectivore.
Based on the results, we suggest to continue with the investigations, considering 

other variables: such as rainy periods, drought and different seasons of the year.

6 |  DISCUSSION

This research allowed to widen the knowledge on the avifauna of the province 
of Misiones; thus being able to enrich both the scientific knowledge and that of the 
students of the city, and consequently that of its inhabitants.

Currently the teaching of conservation and its dissemination has become of 
utmost importance, because people do not usually give this discipline the necessary 
attention, and consequently the environment suffers our actions. A good way to start 
teaching conservation is to implement scientific research on ecology in schools.

As a result, new questions arose which are the end of an investigation, but in turn, 
the beginning of a new one. These were:

- How would this result vary in the different seasons of the year?
- How does human presence affect the outcome?
- How would the results vary if a forest were investigated?
- How much would the relative abundance go down if it were to be sampled in 

forest?  
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