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APRESENTAGAO

Diante do cenario em que se encontra a educacéao brasileira, € comum a resisténcia
a escolha da docéncia enquanto profissdo. Os baixos salarios oferecidos, as péssimas
condi¢des de trabalho, a falta de materiais diversos, o desestimulo dos estudantes e a
falta de apoio familiar sdo alguns dos motivos que inibem a escolha por essa profisséo.
Os reflexos dessa realidade sao percebidos pela baixa procura por alguns cursos de
licenciatura no pais, como por exemplo, os cursos das areas de Ciéncias e Matematica.

Para além do que apontamos, a formacao inicial de professores vem sofrendo, ao
longo dos ultimos anos, inUmeras criticas acerca das limitagées que algumas licenciaturas
tém para a constituicdo de professores. A forma como muitos cursos se organizam
curricularmente impossibilita experiéncias de formag¢ao que aproximem o futuro professor
do “chao da sala de aula”. Somada a essas limitacdes esta o descuido com a formacao
de professores reflexivos e pesquisadores.

O cenario politico de descuido e destrato com as questdes educacionais, vivenciado
recentemente, nos alerta para uma necessidade de criacdo de espacos de resisténcia. E
importante que as inumeras problematicas que circunscrevem a formacéao de professores,
historicamente, sejam postas e discutidas. Precisamos nos permitir ser ouvidos e a criagcao
de canais de comunicag¢éo, como este livro, aproxima a comunidade, de uma forma geral,
das diversas agdes que sdo experenciadas no interior da escola e da universidade, nesse
movimento de formacao do professor pesquisador.

E nesse sentido, que o volume 1 do livro Educacédo: Atualidade e Capacidade
de Transformacao do Conhecimento Gerado nasceu, como forma de permitir que as
diferentes experiéncias do [futuro] professor que ensina nas areas de Ciéncia e Matematica
sejam apresentadas e constituam-se enquanto canal de formacao para professores da
Educacéo Basica e outros sujeitos. Reunimos aqui trabalhos de pesquisa e relatos de
experiéncias de diferentes praticas que surgiram no interior da universidade e escola, por
estudantes e professores de diferentes instituicbes do pais.

Esperamos que esta obra, da forma como a organizamos, desperte nos leitores
provocacoes, inquietacdes, reflexdes e o (re)pensar da propria pratica docente, para
quem ja é docente, e das trajetérias de suas formacgdes iniciais para quem encontra-se
matriculado em algum curso de licenciatura. Que, apos esta leitura, possamos olhar para
a sala de aula e para o ensino de Matematica com outros olhos, contribuindo de forma
mais significativa com todo o processo educativo. Desejamos, portanto, uma 6tima leitura

a todos e a todas.

Américo Junior Nunes da Silva



SUMARIO

(03N =2 1 U] 0 T [ 1

DESENVOLVIMENTO DE JOGOS MATEMATICOS PARA DISPOSITIVOS MOVEIS UTILIZANDO A
PLATAFORMA APP INVENTOR COMO FACILITADOR DE APRENDIZAGEM MATEMATICAS PARA
EDUCACAO BASICA

Carla Saturnina Ramos de Moura

Lucilia Batista Dantas Pereira

Anderson Dias da Silva

Wedson Pereira da Silva

DOI 10.22533/at.ed.8382020081

(03N =1 1 1 U] 1 15 2SRRI 14

O LUDICO NO ENSINO DE QUIMICA: USO DA ROLETA PERIODICA COMO FERRAMENTA PEDAGOGICA

Aldenir Feitosa dos Santos
Rubens Pessoa de Barros

José Atalvanio da Silva

Radja Silva Santos Venancio
Paulo Rogério Barbosa de Miranda
Juliana dos Santos Natividade
Alice Karla Lopes Paixao

Cristiana Alves de Souza

Ericleia da Silva Oliveira

Jonata Caetano Bispo

Jonathan Henrique da Silva Nunes
Vanilson da Silva Santos

DOI 10.22533/at.ed.8382020082

(03N =2 1 U] 0 T TSN 21

VENDINHA DO SISTEMA MONETARIO: PRATICAS SENSORIAIS PARA O ENSINO DE MATEMATICA
COM BASE NOS PRINCIPIOS DO DESENHO UNIVERSAL PARA APRENDIZAGEM

Evelize Hofelmann Bachmann
Fabiola Sucupira Ferreira Sell
[vani Teresinha Lawall

DOI 10.22533/at.ed.8382020083

(03N =2 1 U] o 1 SRR 36

O EXPERIMENTO DE PITAGORAS COM O MONOCORDIO: UMA ABORDAGEM HISTORICO-DIDATICA
Oscar Jodo Abdounur
DOI 10.22533/at.ed.8382020084

(03N =2 1 1 U ] o T J SRR 48

CONHECIMENTO PEDAGOGICO DO CONTEUDO: UM REFERENCIAL PARA PESQUISA SOBRE OS
CONHECIMENTOS NECESSARIOS PARA A DOCENCIA NO ENSINO DE CIENCIAS

Gabriela Santiago de Carvalho
Robson Macedo Novais

DOI 10.22533/at.ed.8382020085

(03N 23 1 U] 1 1 J N 59

CIRCUITO DOS REINOS: UMA PROPOSTA ALTERNATIVA PARA O ENSINO DE CIENCIAS

Bruno Edson-Chaves
Rafael Domingos de Oliveira
Aldair de Franca-Neto



Lydia Dayanne Maia Pantoja
Renata dos Santos Chikowski
DOI 10.22533/at.ed.8382020086

(03X 21 1 11 ] 10 R 25N 75

A ORGANIZACAO DO ESTAGIO CURRICULAR SUPERVISIONADO DE UM CURSO DE LICENCIATURA
EM MATEMATICA

Susimeire Vivien Rosotti de Andrade
Patricia Sandalo Pereira

Kely Fabricia Pereira Nogueira
Edinalva da Cruz Teixeira Sakai

DOI 10.22533/at.ed.8382020087

(03N = 1 U] o TR 86

ENSINO DE GEOMETRIA EM UMA TURMA DE 1° ANO DO ENSINO FUNDAMENTAL USANDO OS JOGOS
E MATERIAIS MANIPULAVEIS COMO RECURSOS DIDATICOS

Ana Lucia Pinto Sousa
Edlauva Oliveira dos Santos

DOI 10.22533/at.ed.8382020088

CAPITULOD ...t eeteeete e eeeeeesesasessnsssmesseeesseansesmeesnseseesssesneesneassnaseesnsesnnesesessessnssnessnnans 98

O ENSINO DE [\lUMEROS NOS ANOS FINAIS DO ENSINO FUNDAMENTAL: UM MAPEAMENTO DAS
ULTIMAS EDICOES DO ENCONTRO BAIANO DE EDUCAGAO MATEMATICA

Patricia Barbosa da Silva
Raimundo Santos Filho
Vinicius Christian Pinho Correia
Américo Junior Nunes da Silva

DOI 10.22533/at.ed.8382020089

(03N =3 1 o U] 0 T (o 116

EXPERIMENTAGCOES EM SALA DE AULA: UM RELATO DE CASO

Heloisa de Almeida Freitas

Ana Kelly da Silva Fernandes Duarte
Ana Karoline da Silva Fernandes Duarte
Lucas de Almeida Silva

DOI 10.22533/at.ed.83820200810

(03N =2 1 U] 1 T s TR 122

UMA ANALISE SOBRE A FORMACAO SUPERIOR DE PROFESSORES DE MATEMATICA

Anny Hellen Silva de Araujo
Juliana Caroline Farias Teixeira
Lucas Cezar Carvalho da Costa

DOI 10.22533/at.ed.83820200811

(03N =3 1 U] 1 T 72 133

A UTILIZAQAO DE JOGOS E MATERIAIS CONCRETOS NO ENSINO DE MATEMATICA A PARTIR DA
PERCEPQAO DOS EDUCADORES

Elton Henrique Leal Das Chagas

Lucas Cezar Carvalho da Costa

DOI 10.22533/at.ed.83820200812




(03N = 1 1] Mo Tk < R 138

ABORDAGEM DO ENSINO DE QUIMICA UTILIZANDO A PROGRAMAGAO NEUROLINGUISTICA (PNL)
COMO FERRAMENTA DE APRENDIZAGEM

Rafaela dos Santos Sobrinho
Cristiane Duarte Alexandrino Tavares
Cristiane Maria Sampaio Forte
Micheline Soares Costa Oliveira

DOI 10.22533/at.ed.83820200813

(03N =3 1 o U] 0 T 7 148

TEORIA DOS GRAFOS: UMA PERSPECTIVA DE ENSINO EM COMBINATORIA NO ENSINO SUPERIOR

Francisco Sales Garcia de Oliveira
Anny Hellen Silva de Araujo

DOI 10.22533/at.ed.83820200814

(03N =1 1 U] 1 T - 163

EDUCACAO ESTATISTICA EM AMBIENTES DE MODELAGEM MATEMATICA E TECNOLOGIAS
DIGITAIS

Dilson Henrigue Ramos Evangelista
Cristiane Johann Evangelista

DOI 10.22533/at.ed.83820200815

(03N =1 1 1 1] 1o T - R 173

DIVERTINDO A MENTE — APLICACAO MATEMATICA NOS ANOS INICIAIS DA EDUCAGAQ BASICA

Bianca Vitti Cincoto
Julia Nunes dos Santos
Thais Cristina Rodrigues Tezani

DOI 10.22533/at.ed.83820200816

CAPITULO 17 ceeceecccccscessassssssssssssssssssssssss s s s sessssssssssssssssanssansssssssnsassssssssssssssssssssssns 182
O ENSINO DE DIVISAO NOS ANOS INICIAIS DO ENSINO FUNDAMENTAL

Peterson da Paz

DOI 10.22533/at.ed.83820200817

(03N = 1 U] 1o T - 194

CIENCIA NA EDUCACAO BASICA: EDUCACAO E PRESERVACAO AMBIENTAL DA BIODIVERSIDADE
COSTEIRA DO MUNICIPIO DE BERTIOGA

Verena Camargo Mota

Pedro Henrique da Silva Fernandes
Marcos Hikari Toyama

Caroline Ramos da Cruz Costa
Mariana Novo Belchor

DOI 10.22533/at.ed.83820200818

(03N =2 1 o U ] 10 T - 205

ROLEPLAYNG GAME (RPG) NO ENSINO DE EVOLUGAO

Allysson do Nascimento
Fabio de Oliveira

DOI 10.22533/at.ed.83820200819




(03N =3 1 U] 10 2o 216

“APRENDER FiSICA NA UTFPR-PB” — UM PROJETO DE PROTAGONISMO ESTUDANTIL

Eliane Terezinha Farias Domingues
Nadia Sanzovo

DOI 10.22533/at.ed.83820200820

(03N =2 1 U] 1 T R 230

UTILIZAGAO DE UM APLICATIVO DE SMARTPHONE NO ENSINO DE FiSICA

Jean Louis Landim Vilela
Anderson Claiton Ferraz
Mauro Sérgio Teixeira de Araujo

DOI 10.22533/at.ed.83820200821

(03N =1 1 1 1] 1o 15 SRR 240

PROCEDIMENTOS METODOLOGICOS NO PROCESSO DE TRANSPOSICAO DIDATICA DAS FUNCOES
ELEMENTARES

Vanessa Araujo Sales

Antonia Dalia Chagas Gomes
Cibelle Euridice Araujo Torres
Francisco Jucivanio Félix de Sousa
Naldia Paula Costa dos Santos

DOI 10.22533/at.ed.83820200822

(03N =3 1 U] 1 T2 249

EXPLORING CONCEPT MAPS TO UNDERSTAND MORPHOLOGICAL AND TAXONOMICAL ASPECTS IN
ENTOPROCTA

Douglas de Souza Braga Aciole
Elinei Araujo-de-Almeida
Roberto Lima Santos

Martin Lindsey Christoffersen

DOI 10.22533/at.ed.83820200823

(03N =2 1 U] 1o 1 263

INDICIOS HISTORICOS SOBRE O ENSINO DE GEOMETRIA NOS ANOS INICIAIS DO MUNICIPIO DE
CARAVELAS - BA

Marcos Antonio Guedes Caetano
Lucia Maria Aversa Villela

DOI 10.22533/at.ed.83820200824

SOBRE O ORGANIZADOR........cccrisumriisnnmsssnsmssssissssssssssssssssssssssssssssssssssssssasssssassnssssassnss 276

INDICE REMISSIVO ....oeeeeeeeeeeeeeeeeeeeseeesssessnsssessssssssesnsssnsssessnsssnsssnsessssssssnsssnsssnssssesssesnnes 277




CAPITULO 23

EXPLORING CONCEPT MAPS TO UNDERSTAND
MORPHOLOGICAL AND TAXONOMICAL ASPECTS IN

Data de aceite: 03/08/2020

Douglas de Souza Braga Aciole
Biology undergraduate student

Rio Grande do Norte Federal University, Natal
(RN), Brazil

http://lattes.cnpq.br/0267274200882756
Elinei Araujo-de-Almeida
Professor, Dr., Dept. of Botany and Zoology

Rio Grande do Norte Federal University, Natal
(RN), Brazil

http://lattes.cnpq.br/3865714707038562

Roberto Lima Santos
Biologist, MSc, Dept. of Botany and Zoology

Rio Grande do Norte Federal University, Natal
(RN), Brazil

http://lattes.cnpq.br/6254739077449610

Martin Lindsey Christoffersen
Professor, Dr., Dept. of Systematics and Ecology

Federal University of Paraiba, Jodo Pessoa (PB),
Brazil

http://lattes.cnpqg.br/6760906937208625

ABSTRACT: This paper describes an
investigation aimed to systematize contents
about the taxon Entoprocta, also known as
Kamptozoa, through concept mapping. The
authors followed J.D. Novak’s methodology for

the construction of concept maps by proposing
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ENTOPROCTA

a focal issue, and a central, more inclusive
topic, encompassing several specific concepts,
used altogether to compose propositions.
In this Novakian perspective, the authors
considered the understanding of the use of
concept maps as tools and the perspective of
reaching higher degrees of knowledge as basic
conditions to be attained by the student in the
process of elaborating the concept map and
writing an experience report. The mobilization
of knowledge, effected by personal interactions
and reading of pertinent bibliographic sources
enabled the construction of the concept map
on Entoprocta as a graphic product. The writing
process also stands out as an element of
knowledge acquisition and interaction between
students and researchers.

KEYWORDS: Concept map;

Zoology; Learning; Biodiversity disclosure.

Invertebrates;

RESUMO: Este
investigacdo direcionada para sistematizar

trabalho descreve uma
conteudos acerca dos animais entoproctos
(camptozoarios), por meio de mapa conceitual
(MC). O percurso vivencial seguiu a proposta de
J.D. Novak ao explicitar: questao focal, conceito
central (mais inclusivo), diversos conceitos
mais especificos e formacdo de proposicoes.
Considerou-se, nessa perspectiva novakiana,
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o entendimento sobre a utilizagdo da ferramenta MC e a perspectiva de alcancar graus de
conhecimentos mais elevados no estudo dos animais, enquanto condicdo basica expressa
pelo estudante no processo de constru¢do do mapa conceitual e da escrita de um relato de
experiéncia, partilhada com os autores componentes do artigo construido. A mobilizacéo
do conhecimento, efetivada pelas interacbes pessoais e por diversas leituras das fontes
bibliogréaficas, permitiu elaborar o MC-ENTOPROCTA como produto grafico e evidenciar
etapas de elaboracdo do mapa conceitual esqueleto. Destaca-se também o processo da
escrita, como elemento de interagao e de aprimoramento dos saberes vivenciados.
PALAVRAS-CHAVE: Mapa conceitual; Invertebrados; Zoologia; Aprendizagem; Divulgacao
da biodiversidade.

11 INTRODUCTION

Brusca, Moore, and Shuster (2016, p.6) state that invertebrates make up about
96% of the total number of described animal species. Considering the great diversity
and ecological relevance of invertebrates, Wilson (1987) already emphasized the need
to know and preserve these groups of animals. As pointed out in Araujo-de-Almeida et
al. (2011) and Di Domenico et al. (2015), several invertebrate groups, although relevant
for understanding biodiversity, are still neglected in research, and the teaching-learning
process. Among so many organisms, some are more familiar, but others, such as the
entoprocts, are virtually unknown to the general public.

The taxon Entoprocta (NITSCHE 1870; HATSCHEK, 1888) (from the Greek endo,
entos, “inside”; proktos, “anus”) is also known as Endoprocta, Calyssozoa (CLARK,1921)
and Kamptozoa (greek kamptos=bent) (CORI, 1929), and includes about 180 species
of small, aquatic, sessile, solitary or colonial animals, reminiscent of hydrozoan polyps
(HYMAN, 1951; EMSCHERMANN, 1972; FUCHS et al., 2010).

In accordance to Brusca, Moore, and Shuster (2016) and Giribet and Edgecombe
(2020), entoprocts undergo spiral cleavage and are functionally acoelomate; their bodies
are made up of a cup-shaped calyx that houses the internal organs (e.g. protonephridia,
ciliated tentacles arranged in a semi-circle, and a complete “U”-shaped through-gut with
mouth and anus opening within the semi-circle of ciliated tentacles), and a muscular stalk
that attaches the calyx to the substrate; they may be gonochoristic or hermaphroditic,
indirect development includes two types of larvae (the swimming larva and the creeping
larva); entoprocts may reproduce assexually through budding.

According to Emschermannn (2013), Borisanova (2019) and Giribet and Edgecombe
(2020), entoprocts are mostly marine, with two freshwater species Urnatella gracilis
(Coloniales, Barentsiidae) and Loxosomatoides sirindhornae (Coloniales, Pedicellinidae);
few species of Loxosomatoides live in brackish water (FUCHS et al., 2010). Kamptozoans
are filter feeders ranging from 0,2 to 5,0 mm in size (NIELSEN, 1971, 1989), they feed
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on nano and microplankton and are distributed from the polar zones to the tropics
(EMSCHERMANN, 2013). Most of the described marine species were found in less than
200 m depth, however, Borisanova et al. (2015) recorded specimens of Entoprocta at a
depth of 5220m (GIRIBET; EDGECOMBE, 2020). Some species of Pedicellinidae and
Barentsiidae are capable of producing resting buds or hibernacula under unfavourable
environmental conditions (BORISANOVA, 2019).

Most solitary species of Entoprocta live as epibionts associated with polychaetes,
sponges, echinoderms, crustaceans, and bryozoans; colonial forms are sessile on
consolidated substrates and epibiotic on hydroids, corals, bryozoans, tunicates, shellfish
and macroalgae (EMSCHERMANNN, 1972, 2013; FUCHS et al., 2010, BORISANOVA,
2019). Staples (2019) reported the occurrence of solitary kamptozoan-like zooids as
epibionts on sea spiders of the genus Rhynchothorax (Pycnogonida).

Commensalism is a characteristic of some solitary entoprocts and has been recorded
in association with sponges, polychaetes, bryozoans, and sipunculids (ISETO, 2017).
However, according to Brusca, Moore, and Shuster (2016), colony building Loxokalypus
socialis, type species of the monotypic family Loxokalypodidae (EMSCHERMANNN,
1972) is an ectocommensal on the polychaete Glycera nana (Phyllodocida, Glyceridae).
Regarding commensalism in entoprocts, Fuchs et al. (2010, p.370) state that: “The ecology
of such associations is little investigated, but the hosts seem to provide both water current
and protection for their minute symbionts”.

The taxonomic placement and phylogeny of Entoprocta is a matter of debate
(HYMAN, 1951; FUCHS et al., 2010; ISETO, 2017; COOK et al., 2018; BORISANOVA,
2019; GIRIBET; EDGECOMBE, 2020). Marcus (1939) ascertained the presence of a spiral
cleavage in Entoprocta; as per Giribet and Edgecombe, (2020) this finding contested a
relationship between entoprocts and bryozoans and other lophophore-bearing taxa. Dr.
Ernest Marcus also published a series of pioneering monographs on the entoprocts and
bryozoans of Brazil (MARCUS, 1937, 1938, 1939, 1941, 1955).

According to Fuchs et al. (2010) , Merkel, Wanninger, and Lieb (2018), Borisanova
(2019), and Giribet and Edgecombe (2020), based on differing sets of characteristics,
researchers posited Entoprocta as sister group of Bryozoa (Ectoprocta) (NIELSEN, 1971),
Cycliophora (FUCHS et al.,, 2010), Ectoprocta and Cycliophora (Polyzoa hypothesis)
(FUNCH; KRISTENSEN, 1995; NIELSEN, 2012) and Mollusca (Sinusoida or Lacunifera
hypothesis) (AX, 1999; HASZPRUNER; WANNIGER, 2008; MERKEL et al., 2015;
BORISANOVA, 2019; MARLETAZ et al., 201 9). Merkel, Wanninger, and Lieb (2018), based
on the results of a research with HOX genes, supported the monophyletism of Entoprocta
and corroborated this taxon’s status as lophotrochozoans.

The current classification of Entoprocta was proposed by Emschermann (1972)
and comprises the orders Solitaria and Coloniales, the latter divided in the suborders
Astolonata and Stolonata. Fuchs et al. (2010) found evidence of the monophyletism of
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Solitaria and Coloniales. In an updated synopsis of the Entoprocta, Giribet and Edgecombe
(2020, p.440) used Emschermann’s classification but remarked that the taxa assigned
to the Coloniales “may require extensive revision once the existing paradigm is tested
phylogenetically”. Borisanova (2019) suggested to keep dividing the taxon Entoprocta in
four families: Loxosomatidae, Loxokalypodidae, Pedicellinidae and Barentsiidae, until the
internal phylogeny of entoprocts is elucidated.

Taxonomy-related information about the classification of entoprocts is somewhat
abstract for the biology student, and add up to many concepts that need to be understood
along the trajectory of a Biology undergraduate course. Amabis and Martho (2001) stress
that a Biology course leads the student into many difficulties, such as learning many new
concepts, and mastering an extensive and very specific vocabulary. Systematic Zoology
is particularly known for the large number of specialized terms, which may hinder the
learning process (ARAUJO-DE-ALMEIDA et al., 2019b).

As discussed in Araujo-de-Almeida and Santos (2018), Araujo-de-Almeida et al.
(2019a,b), Dias-da-Silva (2018), Dias-da-Silva et al. (2019, a,b), Bezerra et al. (2019) and
Xavier et al. (2020), CMs are being used as supplementary tools in undergraduate courses
to improve the teaching of Zoology. This approach is important for directing significant
learning (sensu AUSUBEL, 2003), and represents a pedagogical implement aiming to
improve knowledge acquisition (Dias-da-Silva et al., 2019a).

The main goals of this paper are to report an experience with concept mapping in
the classroom, as an evaluative activity, and to describe the process of constructing good
concept maps. The study of Entoprocta was used as a model to facilitate the understanding

of the technique of concept mapping to exploring zoology content.

2| METHODOLOGY

The present investigation highlights methodological aspects described in Araujo-
de-Almeida et al. (2019), following the perspective of Gastal and Avanzi (2015), and
the elements of the narrative style structured by Kinchin et al. (2018), emphasizing the
explicit participation of the authors who accompanied and collaborated with the process
of knowledge structuring. The process of building the concept maps about Entoprocta,
involved two stages: (a) the first step was carried out by the first author in the classroom
as an individual evaluative activity, and (b) the second step involved a collaborative effort
with the co-authors in an academic project aimed at zoology teaching.

The first step was carried out in the second semester of 2018, during Invertebrate
Zoology classes for Biological Sciences undergraduate students at the Federal University of
Rio Grande do Norte (UFRN, Natal, Brazil). On that occasion, the second author (E.AdeA)
proposed several classroom activities (e.g. reviewing scientific papers, concept mapping,
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and motivation exercises for reporting learning experiences) which required a reflection
upon the contents of the course, as discussed in Araujo-de-Almeida and Santos (2018).
In this first phase, the students were offered the options of either elaborating a concept
map or writing a review dealing with the Entoprocta or the Cycliophora, using information
available in the textbooks by Ruppert, Fox and Barnes (2004), Fransozo and Negreiros-
Fransozo (2016), and Brusca, Moore and Shuster (2016, 2018).

The second stage was conducted during the first semester of 2019 during classroom
activities implemented under the teaching project “Concept mapping in the learning process
of Zoology”, approved and registered in the Pro Rectory of Undergraduation (Prograd,
acronym in portuguese), in UFRN supervised by E.AdeA. This project aimed to develop
didactic material in order to diminish eventual difficulties encountered by students while
elaborating CMs about topics in Zoology. In the initial stages of the monitoring activities,
the students were offered reading material dealing with the methodological underpinnings
and techniques for building concept maps. Learning activities were also carried out using
a skeleton concept map as the initial graphic organizer of the concept interactions being
studied, as discussed in Novak and Cafas. (2008, 2010), Novak (2010), Werlang (2015),
and Dias-da-Silva (2018).

Some guidelines were followed to design a concept map according to Novak’s
recommendations: a) proposition of a focal question, b) selection of the most inclusive
central concept which was further differentiated into several more specific concepts, and
c) understanding the use of the CmapTools software (IHMC, 2019). According to Novak
(2010), it was also considered relevant to encourage the student’s willingness to learn and
reach higher levels of knowledge.

In this sense, the initial stage in understanding the concepts about Entoprocta was
mobilized, which allowed the elaboration of the propositions represented in the concept
map, observing the criteria proposed by Caras, Novak, and Reiska (2015) (Figure 1). At
this stage, the first author proceeded to investigate topics related to Kamptozoa, and later
his output was evaluated by the remaining authors.
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2. Cmaps should have hierarchical
organization, with the most general, most
inclusive concepts at the top, and
progressive more specific, less inclusive

1. A context for the concept
map should be defined,
commonly with a stated
explicit "focus question”.
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\ _ﬁf'ﬂ?‘ Sy
=" g E

3. Concept label in @l @‘ (&g &' ‘@ 5. In general, no more than

s shionhd e . .f‘» three of four sub-concepts
only one or a few 4. Concept labels should |5, | should be linked below any
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specific concept. once in a given map. |-

6. Linkig lines should be labeled with 7. Crosslinks should specify
one or few words, and not contain significant interrelarionships
concept labels importante to the between two concepts in
map's conceptual contente. They diferente sub-domains of
specify the proposition or principle knowledge shown in the map.
formed by the concepts and linking These are best added when the

words. map is nearing completion.

Figure 1: Methodological aspects to be taken into consideration when preparing a good concept map.

Source: Modified from the schematic illustration in Xavier et al. (2020), based on the criteria proposed by Cafas, Novak,
and Reiska (2015, p. 8). The background illustration of a kamptozoan was obtained from Rudman (2006): http://www.
seaslugforum.net/find/kamptozoa (retrieved 23-Oct-2019).

During the process of constructing the concept map the focal question “Which
morphological, ecological, and taxonomical aspects characterize entoprocts?” was
fragmented to facilitate surveying the information about the study object; for example:
Which are the taxonomic subgroups included in Entoprocta? How are they phylogenetically
related? How are these groups characterized? The concepts that answered the above
questions were selected.

For a practical and logical structuring, at the moment of the selection of the concepts
and the assembly of the propositions, a reference concept map was chosen as a template,
selected from phylogenetically close related taxa, which the authors had already made
available in their database of concept map publications. In this case, the animal group
chosen corresponded to the taxon Gastrotricha (Figure 2), since, like Entoprocta, it is also
included in the taxon Spiralia (sensu BRUSCA; MOORE; SHUSTER, 2016).
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Figure 2: Concept map answering the focal question “Which morphological and taxonomical aspects
characterize gastrotrichs?”

Source: Modified from Araujo-de-Almeida e Santos (2018, p. 320)
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During the elaboration of the CM, some propositions became too long, which,
according Canas, Novak, and Reiska (2015) is not recommended for a good concept
map. Consequently, the map received modifications, and some of the initial concepts were
removed. Given the structured questions, different bibliographic sources were searched
and compared to fulfill the research goals. A skeleton concept map was assembled based
on the information gleaned from this literature (Figure 3).

The skeleton CM contained general concepts that evoked the insertion of thematically
related information that allowed their progressive differentiation. Following the information
available in Teixeira and Aguiar (2016), Fuchs et al. (2010), and Giribet and Edgecombe
(2020), the skeleton concept map includes the taxa Solitaria and Coloniales, according to
the current suprafamilial classification of Entoprocta proposed by Emschermann (1972),
as general concepts. It is noteworthy that Nielsen (2016) (in the textbook by Brusca, Moore
and Shuster (2016)), did not adopt a classification of Entoprocta above the family level.

The textbook by Brusca, Moore, and Shuster (2016, 2018) was considered relevant for
the present study due to its updated taxonomic descriptions of the subgroups of Entoprocta,
namely the families Loxosomatidae, Loxokalypodidae, Barentsiidae and Pedicellinidae.
During the construction of the CM, new information was added and refined following the
progressive differentiation of the concepts originally presented in the skeleton concept
map depicted in Figure 3, resulting in the concept map presented in Figure 4.

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado Capitulo 23




KAMPTOZOA

(kaweTozon ) o nsores
hydrozoan polyps l n
marine species][ calyx] m

[ LOXOKALYPODIDAE ) _—"° /
[ =D (SOLITARIA ) ( COLONIALES )

comprise

PEDICELLINIDAE]
BARENTSIIDAE semi-circle
goblet-shaped include of ciliated
[muscle nodes ][ rcds] tentacles

solitary habit ) (commensalism ) ( LOXOSOMATIDAE )
colonial habit | [freshwater species]

Figure 3. Skeleton concept map answering the focal question “Which morphological, ecological and
taxonomical aspects characterize entoprocts?

Source: Built by the first author during his training with concept mapping, and later reviewed by the remaining authors.
Some concepts were left in the parking lot for the to add to the CM.

RESULTS AND DISCUSSION

The final version of the concept map on Entoprocta (henceforth CM-Entoprocta),
depicted in Figure 4, represents a descriptive synthesis of this taxon, elaborating the

concepts presented in the skeleton concept map shown in Figure 3.
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Figure 4: Concept map (CM-Entoprocta) answering the focal question “Which morphological, ecological,
and taxonomical aspects characterize the entoprocts?”

Source: The authors, present article.

Some concepts proposed initially were considered implicit in the more inclusive
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group (i.e. Spiralia) (for example “spiral cleavage”) and were removed from the final
version of the concept map; this strategy avoided redundancy and led to more objectivity
in concept mapping the taxon Entoprocta. Considering that all subtaxa of Entoprocta have
marine forms, the concept “marine species” was deemed more general, while the concept
“freshwater species” was restricted to the Pedicellinidae and Barentsiidae which also occur
in this particular habitat.

Thepropositionspresentedin CM-Entoproctaindicate, forexample,thatLoxosomatidae
live solitarily; the members of the families Loxosomatidae and Loxokalypodidae have no
septum at the calyx-stalk junction; Loxokalypodidae, Barentsiidae and Pedicellinidae are
colonial; Barentsiidae and Pedicellinidae have a star-cell complex and incomplete septum
associated with the calyx-stalk junction, and Barentsiidae has rods and muscle nodes in
the stalk.

Detailing concepts, such as indicating that the whole digestive tractis U-shaped, makes
them more informative to the reader. Concept mapping also exposed incongruences in the
proposed classification of Entoprocta, for example, according to Iseto (2017), the colonial
Loxokalypus socialis, the type species of the monotypic Loxokalypodidae (Coloniales),
shares characteristics with the solitary Loxomatidae (the single representative of the
taxon Solitaria), such as commensal habit, and the absence of a septum at the stalk-calyx
junction; this particular character distribution is indicated in the CM-Entoprocta. This final
version may thus evidence pathways to navigate through taxonomic diagnoses, highlighting
aspects of biological taxonomy, as pointed out by Araujo-de-Almeida and Santos (2018).

4 | FINAL CONSIDERATIONS

By explaining the construction of the skeleton concept map leading to the final
structuring of the CM-Entoprocta, the authors assert a methodological aspect that has
received little attention in the literature on concept mapping, especially regarding the study
of animal diversity. The final concept map depicts general aspects of the taxon Entoprocta
and allows a different way of following character descriptions in biological taxonomy. As
an illustration per se, the CM-Entoprocta might be considered a didactic product that is
informative and may elicit curiosity about this particular animal group; furthermore, the
concept map may be used as a reference for conceptual studies.

Based on the emphasis given by Kinchin (2014), Correia et al. (2016), and Machado
and Carvalho (2020) on the use of concept maps in higher education, and reflecting on
the detailed study of the taxon and the process of concept mapping, the authors consider
concept maps as relevant tools for research and learning: important for understanding the
study object, and as a source of information to develop activities.

As mentioned by Bezerra et al. (2019) and Xavier et al. (2020), concept maps may
be used as didactic tools for disclosing information about biodiversity. The promotion of
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knowledge on biodiversity is one of the goals of the Convention on Biological Diversity
(CBD). Under art. 13 of said Convention, entitled ‘Public Education and Awareness’, it is
stated that the Contracting Parties shall:’ (a) promote and stimulate understanding of the
importance of the conservation of biological diversity and the measures necessary for this
purpose, their dissemination by the media, and the inclusion of such themes in educational
programs; (...)” (UNITED NATIONS, 1992). Moreover, considering the relevance of legal
and ethical issues for biodiversity conservation and research, Santos (2011) advocated

their inclusion in Zoology teaching curricula.

ACKNOWLEDGMENTS

We are grateful to the Federal University of Rio Grande do Norte (UFRN) for
financing the teaching Project registered in Prograd / UFRN), previously cited, supervised
by the second author (E.AdeA, UFRN). We are also grateful for the partnership with the
fourth author (MLC, UFPB), as supervisor of the second author, during a three-month
professional training period subsidized by the UFRN, which also provided opportunities for
discussion of this research with the third author (RLS), and updating the version, published
as conference paper, by ACIOLE et al. (2019).

REFERENCES

ACIOLE, D. S. B.; ARAUJO-DE-ALMEIDA, E.; SANTOS, R. L.; CHRISTOFFERSEN, M. L. Mapa conceitual
na caracterizagédo da diversidade animal: descrevendo sobre Entoprocta (Kamptozoa). In: Anais do IV
Congresso Nacional de Pesquisa em Ensino de Ciéncias. Campina Grande, Brasil: Realize Eventos e
Editora. 2019.

AMABIS, J. M.; MARTHO, G. R. Guia de apoio didatico para os trés volumes da obra Conceitos de
Biologia: objetivos de ensino, mapeamento de conceitos e sugestdes de atividades. Sado Paulo: Moderna.
2001.

ARAUJO-DE-ALMEIDA, E. CHRISTOFFERSEN, M. L.; SANTOS, M. L.; DE ASSIS; J. E.; AMORIM, D. S.
Invertebrados negligenciados: implicagGes sobre a compressao da diversidade e filogenia dos Metazoa. In:
ARAUJO-DE-ALMEIDA, E. et al. (Org.). Ensino de Zoologia: ensaios metadisciplinares. 3 ed. Jodo Pessoa:
EdUFPB. p.135-156. 2011.

ARAUJO-DE-ALMEIDA, E.; SANTOS, R. L. Concept maps to promote learning in Zoology. In: CANAS, A. J. et
al. (Eds.). Proceedings of the eighth International Conference on Concept Mapping. Medellin, Colombia,
p. 318-322. 2018.

ARAUJO-DE-ALMEIDA, E.; SANTOS, R. L.; DIAS-DA-SILVA, C. D.; MELO, G. S. M; D’OLIVEIRA, R. G.
Inovagdes didaticas no ensino de zoologia: enfoques sobre a elaboragéo e comunicagéo de relatos de
experiéncias como atividades de aprendizagem. Brazilian Journal of Development. v. 5, n. 6, p. 6699-6718.
2019a.

ARAUJO-DE-ALMEIDA, E.; SANTOS, R. L.; BATISTA, R. P. L; DE ASSIS, J. E.; ARAUJO, J. P;
CHRISTOFFERSEN, M. L. Termos filogenéticos contidos em publicacées de cunho pedagégico e
mapeamento dos conceitos relacionados. Brazilian Journal of Development, v. 5, n. 7, p. 9524-9545.
2019b.

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado Capitulo 23



AUSUBEL, D. P. Aquisicao e retencao de conhecimentos: uma perspectiva cognitiva. Lisboa: Platano.
2003.

AX, P. Das System der Metazoa. Stuttgart: Gustav Fischer. vol. 2, p.20-24. 1999.

BEZERRA, J. P.; SANTOS, R. L; ARAUJO-DE-ALMEIDA, E.; CHRISTOFFERSEN, M. L. Concept maps on
the Acanthocephala: expanding possibilities for learning and divulging knowledge about animal diversity. In:
OLIVEIRA JUNIOR, J. M. B.; CALVAQ, L. B. (Org.). Tépicos Integrados de Zoologia. 1ed Ponta Grossa:
Atena Editora. v. 1, p. 88-100. 2019

BORISANOVA, A. O.; CERNYSHEV, A. V.; NERETINA, T. V.; STUPNIKOVA, A. N. Description and
phylogenetic position of the first abyssal solitary kamptozoan species from then Kuril_Kamtachtka trench area:
Loxosomella profundorum sp.nov. (Kamptozoa: Loxosomatidae). Deep-Sea Research Il. Tropical Studies in
Oceanography. n. 111, p.351-356. 2015.

BORISANOVA, A. O. Entoprocta (Kamptozoa). In: SCHMIDT-RHAESA, A. (Ed.). Handbook of Zoology:
Miscellaneous invertebrates. Berlin: De Gruyter. p.111-162. 2019.

BRUSCA, R. C.; MOORE, W.; SHUSTER, S. M. Invertebrates. 3 ed Sunderland: Sinauer. 2016.

BRUSCA, R. C.; MOORE, W.; SHUSTER, S. M. Invertebrados. 3 ed Rio de Janeiro: Guanabara Koogan.
2018.

CANAS, A. J.; NOVAK, J. D.; REISKA, |. How good is my concept map? Am | a good Cmapper? Knowledge
Management & E-Learning. v. 7, n. 1, p. 6-19. 2015.

CLARK, A. H. A new classification of animals. Bulletin de I'institute océanographique de Monaco. n. 400,
p.1-23. 1921.

COOK, P. L.; GORDON, D. P.; HAYWARD, P. J.; BOCK. P. E.; BONE, Y. Introducing bryozoans. In: COOK, P.
L.; BOCK, P. E., GORDON, D. P.; WEAVER, H. J. Australian Bryozoa, vol. 1: Biology, ecology, and natural
history. Melbourne: CSIRO. p. 1-16. 2018.

CORREIA, P. R. M.; AGUIAR, J. C.; VIANA, A.; CABRAL, G. C. P. Por que vale a pena usar mapas
conceituais no ensino superior? Revista de Graduacéao da USP, v. 1, n. 1, p. 41-51. 2016.

CORI, C. Kamptozoa. In: KUKENTHAL, W.; KRUMBACH, T. (Eds.) Handbuch der Zoologie. Berlin: Walter
de Gruyter. v. 2. p 1-64. 1929.

Di DOMENICO, M; GARRAFFONI, A. R. S.; GALLUCCI, F.; FONSECA, G. Como metazoarios pequenos
fornecem pistas para perguntas de larga escala. Boletim da Sociedade Brasileira de Zoologia, Curitiba, v.
37, n. 114, p. 3-5. 2015.

DIAS-DA-SILVA, C. D. Potencialidades dos mapas conceituais no processo de ensino-aprendizagem de
zoologia. (Mestrado). Universidade Federal do Rio Grande do Norte, 2018. Retrieved from //repositorio.ufrn.
br/jspui/handle/123456789/26270.

DIAS-DA-SILVA, C. D. SANTOS, R. L.; SOUZA, M. F.; ARAUJO-DE-ALMEIDA, E. Mapas conceituais como
ferramenta de aprendizagem sobre grupos de metazoarios invertebrados In: OLIVEIRA JUNIOR, J. M. B.;
CALVAOQ, L. B. (Org.). Tépicos Integrados de Zoologia. 1ed Ponta Grossa: Atena Editora. v. 1, p. 77-87.
2019a.

DIAS-DA-SILVA, C. D. SANTOS, R. L.; D'OLIVEIRA, R. G.; ARAUJO-DE-ALMEIDA, E. A. Motivacdes
de estudantes para aprendizagem em zoologia por meio de mapas conceituais. Brazilian Journal of
Development. v.5, n.11, p.26715-26730. 2019b.

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado Capitulo 23




EMSCHERMANNN, P. Loxokalypus socialis gen. et sp. nov. (Kamptozoa, Loxokalypodidae fam. nov.),
ein neuer Kamptozoentyp aus dem nordlichen Pazifischen Ozean. Ein Vorschlag zur Neufassung der
Kamptozoensystematik. Marine Biology. v. 12, n. 3., p. 237-254. 1972.

EMSCHERMANN, P. Kamptozoa (Entoprocta), Kelchwirmer. In: WESTHEIDE, W.; RIEGER, G. (Org.).
Spezielle Zoologie. Berlin: Springer-Spekrum. p. 275-282. 2013.

FUCHS, J.; ISETO, T.; SUNDBERG, P.; OBST, M. The first internal molecular phylogeny of the animal phylum
Entoprocta (Kamptozoa). Molecular Phylogenetics and Evolution. n. 56, p.370-379. 2010.

FUNCH, P.; KRISTENSEN, R. M. Cycliophora is a new phylum with affinities to Entoprocta and Ectoprocta.
Nature. 378, p.711-714. 1995.

GASTAL, M. L. A.; AVANZI, M. R. Saber da experiéncia e narrativas autobiograficas na formacao inicial de
professores de biologia Ciéncia e Educacao, Bauru, v. 21, n. 1, p. 149-158. 2015.

GIRIBET, G.; EDGECOMBE, G. The invertebrate tree of life. Princeton: Princeton University Press. 2020.

HASZPRUNAR, G., WANNINGER, A. On the fine structure of the creeping larva of
Loxosomella murmanica: additional evidence for a clade of Kamptozoa
(Entoprocta) and Mollusca. Acta Zoologica. n. 89, p.137-148. 2008.

HATSCHEK, B. Lehrbuch der Zoologie. Jena: Fischer. 1888

HYMAN L. H. 1951. The invertebrates: Acanthocephala, Aschelminthes, and Entoprocta. The
pseudocoelomate Bilateralia. New York: McGraw-Hill. vol. 3. 1951.

INSTITUTE FOR HUMAN AND MACHINE COGNITION (IHMC). CMapTools. https://cmapcloud.ihmc.us/
Retrieved in: 10 Jun. 2019.

ISETO, T. Review o the studies of Japanese entroprocts (Entoprocta). In: MOTOKAWA, M.; KAJIHARA, H.
Species diversity of animals in Japan. Berlin: Springer. p. 445-470. 2017.

KINCHIN, I. M. Concept mapping as a learning tool in higher education: a critical analysis of recent reviews.
The Journal of Continuing Higher Education, v. 62, n. 1, p. 39-49. 2014.

KINCHIN, I. M.; HERON, M.; HOSEIN, A.; LYGO-BAKER, S.; MEDLAND, E.; MORLEY, D.; WINSTONE, N.
Researcher-led academic development. Journal for Academic Development, v. 23, n. 4, p. 339-354. 2018.

MACHADO, C. T.; CARVALHO, A. A. mapa conceitual como ferramenta de aprendizagem no ensino superior.
Revista Contexto & Educacéo, v. 35, n. 110, p. 2179-1309. 2020.

MARCUS, E. Bryozoarios marinhos brasileiros |. Boletim da Faculdade de Philosofia, Sciéncias e Letras
da Universidade de Sao Paulo (Série Zoologia). 3, p. 1-224. 1937.

MARCUS, E. Bryozoarios marinhos brasileiros 1l. Boletim da Faculdade de Philosofia, Sciéncias e Letras
da Universidade de Sao Paulo (Série Zoologia). v. 3, p. 1-137. 1938.

MARCUS, E. Bryozoarios marinhos brasileiros Ill. Boletim da Faculdade de Philosofia, Sciéncias e Letras
da Universidade de Sao Paulo (Série Zoologia). 3, p. 113-300. 1939.

MARCUS, E. Briozoarios marinhos do litoral paranaense. Arquivos do Museu Paranaense. v. 1, n.1., p.
7-36. 1941.

MARCUS, E. Notas sobre briozé6os marinhos brasileiros. Arquivo do Museu Nacional. n.42, p. 273-324.
1955.

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado Capitulo 23



MARLETAZ, F.; PEIJNENBURG, K. T. C. A.; GOTO, T.; SATOH, N.; ROKHSAR, D. S. A new spiralian
phylogeny places the enigmatic arrow worms among gnathiferans. Current Biology. n. 29, p.312-318. 2019..

MERKEL, J.; LIEB, B.; WANNIGER, A. Muscular anatomy of an entoproct creeping-type larva reveals
extraordinary high complexity and potential shared characters with mollusks. BMC Evolutionary Biology. n.
15, p.130. 2015.

MERKEL, J.; WANNINGER, A.; LIEB, B. Novel and conserved features of the Hox cluster of Entoprocta
(Kamptozoa). Journal of Phylogenetics and Evolutionary Biology. v. 6, n. 1, p. 194. 2018.

NIELSEN, C. Entoproct life-cycles, and the entoproct/ectoproct relationship. Ophelia. v. 9, n. 2, p. 209-341.
1971.

NIELSEN, C. Entoprocts. Leiden: Brill Academic. 1989.

NIELSEN, C. Animal evolution: interrelationships of the living phyla. 3 ed Oxford: Oxford University Press.
2012.

NIELSEN, C. Phylum Entoprocta: The entoprocts. In: BRUSCA, R. C.; MOORE, W.; SHUSTER, S. M.
Invertebrates. 3 ed Sunderland: Sinauer. p. 603-609. 2016.

NITSCHE, H. Beitrdge zur kenntnis der Bryozoen 1--2. Zeitschrift wiss. Zoologie. v. 20, p.1-36. 1870.

NOVAK, J. D. Learning, creating, and using knowledge: concept maps as facilitative tools in schools and
corporations. Journal of e-Learning and Knowledge Society. v. 6, n. 3, p. 21-30. 2010.

NOVAK, J. D.; CANAS, A. J. The theory underlying concept maps and how to construct and use them.
Pensacola, FL: Institute for Human and Machine Cognition. Retrieved, 2008.

NOVAK, J. D.; CANAS, A. J. A teoria subjacente aos mapas conceituais e como elabora-los e usa-los. Praxis
Educativa, v. 5, n. 1, p. 9-29. 2010.

RUDMAN, W. B., 2006. Kamptozoa. www.seaslugforum.net/factsheet/kamptozoa. Retrieved in 23. Oct. 2019.

RUPPERT, E. E., FOX, R. S.; BARNES, R. D. Invertebrate Zoology: A Functional Evolutionary Approach.
Belmont: Brooks, Cole, Thomson Learning. 2004.

SANTOS, R.L. Direito ambiental, conservacéo da biodiversidade e ensino de Zoologia. In: ARAUJO-DE-
ALMEIDA, E. et al. (Org.). Ensino de Zoologia: ensaios metadisciplinares. 3 ed. Jodo Pessoa: EQUFPB.
p.209-225. 2011.

STAPLES, D. A. Pycnogonids (Arthropoda, Pycnogonida) from the Southwest Indian Ridge. Zootaxa v.4567
(3), p. 401-449: 428-430. 2019.

TEIXEIRA, G. M.; AGUIAR, A. Alguns Spiralia de relacionamentos complexos. In: FRANSOZO, A;
NEGREIROS-FRANSOZO, M. L. Zoologia dos invertebrados. Rio

de Janeiro: Roca. p. 212-213. 2016.

UNITED NATIONS. Convention on biological diversity. 1992. https://www.cbd.int/convention/text/.
Retrieved in December, 08. 2019.

WERLANG, R. B. Mapas conceituais esqueletos: instrumento para avaliar o processo de ensino-
aprendizagem. Experiéncias em Ensino de Ciéncias, v. 8, n. 2, p. 126-140. 2013.

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado Capitulo 23



https://www.google.com/search?sxsrf=ALeKk02R1pE6CwhUua2jSqCCjx8vYRf20g:1588081195365&q=NIETZSCHE,+I-I.:+Beitr%C3%A4ge+zur+kenntnis+der+Bryozoen+1--2.+Z.+wiss.+Zool.+20,+1--36+(1870).&spell=1&sa=X&ved=2ahUKEwjPwpi8n4vpAhXCEbkGHS9eAWoQBSgAegQICxAq
http://www.seaslugforum.net/factsheet/kamptozoa
http://treatment.plazi.org/GgServer/summary/FFB0244B29114F07FF96FFB2FF80FFFD
http://treatment.plazi.org/GgServer/summary/FFB0244B29114F07FF96FFB2FF80FFFD
https://www.cbd.int/convention/text/

WILSON, E. O. The little things that run the world (the importance and conservation of invertebrates).
Conservation Biology, v. 1, n. 4, p. 344-346. 1987.

XAVIER, T. J. S.; ARAUJO-DE-ALMEIDA, E.; SANTOS, R. L.; CHRISTOFFERSEN, M. L. Report on a

learning experience regarding mapping of descriptive concepts about Tardigrada. In: MENDES, L. N. (Org.).
Proficiéncia no Conhecimento Zoolégico. 1 ed. Ponta Grossa: Editora Atena. pp.115-127. 2020.

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado Capitulo 23




INDICE REMISSIVO

A

Anélise Combinatéria 148, 149, 152, 154, 155, 158, 160, 161, 162

Anos Finais do Ensino Fundamental 98, 107

Anos Iniciais 82, 84, 89, 90, 92, 96, 97, 173, 176, 177, 182, 183, 184, 185, 186, 191, 192, 193,
263, 264, 265, 266, 267, 271, 272, 273, 274

Aplicativo para Smartphone 230

App inventor 1,8, 12

Aprendizagem Matematica 21, 22, 26, 29, 30, 33, 99, 115, 136, 243

Aspectos legais 75, 76, 77, 80, 82, 83

Avaliacéo 73, 77,174,175, 230

B

Biodiversidade 60, 61, 62, 71, 73, 194, 250, 261

Biodiversity disclosure 249

Cc

Ciéncias 14, 20, 21, 48, 49, 50, 51, 54, 55, 56, 57, 59, 60, 61, 62, 65, 66, 67, 71, 72, 73, 74, 86,
88, 95, 96, 97, 116, 117, 118, 119, 120, 121, 126, 127, 146, 147, 163, 172, 194, 195, 196, 197,
201, 202, 203, 204, 205, 206, 207, 208, 209, 211, 212, 213, 214, 215, 216, 231, 238, 239, 248,
258, 261, 274, 276

Concept map 249, 253, 254, 255, 256, 257, 259

Conhecimento de professores 49, 50

Conhecimento Pedagégico do Contetdo 48, 49, 57

D

Desenho Universal para Aprendizagem 21, 22, 23, 24

E

Educacédo Ambiental 17, 116, 118, 119, 120, 121

Educacgéo Basica 1,2, 3,4,6,7,8, 12, 20, 60, 71,74, 77,78, 79, 80, 81, 82, 84, 87, 99, 100, 102,
110, 113, 121, 161, 171, 174, 175, 192, 194, 196, 202, 207, 240, 242, 276

Educadores 23, 24, 100, 133, 135, 137, 140, 166, 206, 210, 232, 241

Elementos sensoriais 22

Encontro Baiano de Educagdo Matematica 98, 100, 103, 104, 114, 115

Ensino 1,2, 3,4,5,6, 8,9, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 25, 26, 29, 33, 34, 44,
45, 46, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 59, 60, 61, 62, 64, 65, 66, 67, 68, 70, 71, 72, 73, 74,

277

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado indice Remissivo



75,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 96, 97, 98, 99, 100, 101, 102,
103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 116, 117, 118, 119, 120, 121, 122, 123,
124, 125, 126, 127, 128, 129, 130, 133, 134, 135, 136, 137, 138, 140, 141, 142, 143, 146, 147,
148, 149, 152, 154, 155, 157, 161, 162, 163, 164, 165, 166, 167, 168, 169, 171, 172, 173, 174,
175,176, 177, 180, 181, 182, 183, 184, 185, 187, 189, 190, 191, 192, 193, 194, 195, 196, 197,
198, 199, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217,
218, 220, 221, 222, 223, 228, 229, 230, 231, 232, 233, 234, 236, 237, 238, 239, 240, 241, 242,
243, 244, 245, 246, 247, 248, 258, 259, 260, 261, 263, 264, 265, 266, 267, 268, 269, 270, 271,
272, 273, 274, 275, 276

Ensino de Ciéncias 21, 48, 49, 51, 54, 55, 56, 57, 59, 72, 73, 96, 117, 120, 121, 172, 194, 204,
206, 215, 258, 261

Ensino de divisdo 182, 187, 193

Ensino de Estatistica 163, 165, 171

Ensino de Fisica 230, 239

Ensino de Numeros 46, 98, 100, 101, 102, 104, 106, 107, 108, 112

Ensino e Aprendizagem 3, 4, 12, 13, 24, 29, 67, 71, 98, 109, 111, 113, 114, 124, 133, 134, 136,
146, 155, 161, 162, 163, 164, 165, 169, 171, 175, 181, 196, 205, 206, 207, 208, 210, 223, 231,
241, 243, 244, 246, 273, 275

Ensino Fundamental 1, 6, 8, 9, 12, 20, 21, 26, 33, 62, 64, 65, 66, 68, 72, 73, 81, 82, 84, 86, 87,
88, 89, 90, 92, 93, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 112, 113,
114,116,117, 118, 138, 141, 142,146, 147,173,176, 177, 182, 183, 192, 193, 195, 202, 248, 264,
265, 267, 268, 271, 272, 274

Ensino Superior 19, 57, 71, 72, 77, 80, 83, 84, 110, 123, 126, 128, 130, 148, 149, 154, 161, 163,
175, 194, 202, 217, 259, 260, 276

Estagio Curricular Supervisionado 73, 75, 76, 77, 78, 80, 81, 83, 84

Estratégia didatica 205, 206, 213, 215

Experimentos 119, 120, 144, 194, 203, 204

F

Fisica 12, 24, 57, 92, 94, 131, 137, 143, 195, 197, 202, 216, 218, 219, 223, 224, 225, 226, 227,
228, 230, 231, 232, 233, 235, 236, 237, 238, 239, 247, 248, 274

Formacéo de professor 122

Formacéo Inicial 76, 77, 78, 79, 80, 82, 83, 84, 86, 87, 112, 114, 260, 270, 271

G

Geometria 7, 8, 46, 82, 86, 87, 89, 90, 91, 92, 97, 99, 101, 152, 187, 218, 263, 264, 265, 266, 267,
268, 269, 270, 271, 272, 273, 274, 275

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado indice Remissivo




H

Historico-didatica 36

invertebrates 250, 259, 260, 262

J

Jogo 1,3,5,6,7,8,9,10, 11,12, 15, 16, 17, 18, 19, 86, 93, 112, 135, 137, 147, 205, 206, 209,
210, 212, 213, 214, 215, 245
Jogos Didaticos 111, 112, 114, 205, 206, 207

Jogos matemaéticos digitais 1

L

Learning 2, 15, 22, 34, 35, 86, 87, 99, 117, 133, 139, 163, 164, 174, 182, 195, 206, 216, 230, 231,
239, 241, 249, 250, 252, 253, 257, 258, 259, 260, 261, 262, 264

Licenciatura em Matematica 1, 3, 6, 75, 76, 77, 80, 83, 84, 123, 126, 127, 128, 149, 152, 154,
161, 162, 240, 276

Ludico 12, 14,15,16, 17, 18, 67, 68, 71, 72, 96, 110, 113, 173, 177, 180, 181, 209, 210, 214, 215

M

Mapeamento 98, 100, 104, 106, 107, 113, 258

Matematica 1, 2, 3, 4, 5, 6, 11, 12, 13, 20, 21, 22, 24, 25, 26, 28, 29, 30, 31, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 45, 46, 57, 72, 75, 76, 77, 80, 81, 82, 83, 84, 85, 86, 88, 89, 91, 93, 95, 96, 97,
98, 99, 100, 101, 102, 103, 104, 105, 107, 109, 110, 111, 112, 113, 114, 115, 122, 123, 124, 125,
126, 127, 128, 129, 130, 131, 133, 134, 136, 137, 141, 143, 146, 148, 149, 150, 151, 152, 153,
154, 155, 158, 161, 162, 163, 165, 166, 168, 171, 172, 173, 174, 175, 176, 177, 179, 180, 182,
183, 184, 185, 187, 189, 190, 191, 192, 193, 217, 218, 227, 228, 230, 231, 232, 233, 240, 241,
242,243, 244, 245, 247, 248, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276
Material Concreto 86, 94, 135, 136

Monocoérdio 36, 38, 40, 41, 42, 44, 45

N
Neurolinguistica 139, 140, 141

P

Pesquisa em Ensino de Ciéncias 48, 258
PIBID 15, 17, 20, 86, 87, 88, 95, 96, 109, 110, 113, 114, 123, 127, 175
Pitagoras 36, 38, 40, 41

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado indice Remissivo




Procedimentos Metodologicos 26, 103, 240, 241, 242

Professor de Matemética 12, 84, 109, 240, 241

Programa Residéncia Pedagbégica 177

Projetos 54, 61, 68, 72, 81, 82, 84, 113, 163, 164, 165, 166, 167, 168, 169, 171, 175, 214, 248,
265

Protagonismo Estudantil 216, 224

Q

Quimica 14, 15, 16, 17, 18, 19, 20, 48, 57, 72, 73, 121, 138, 139, 141, 142, 143, 144, 145, 146,
147, 195, 197, 202, 204, 216, 218, 226, 227

R

Reacdes Quimicas 138, 139, 141, 142, 143, 144, 145, 147

Recursos Didaticos 69, 70, 86, 87, 91, 93, 133, 134, 135, 136, 154, 232

Recursos ludicos 59, 60

Resolugcéao de Problemas 38, 109, 114, 135, 148, 161, 164, 166, 182, 183, 185, 188, 193, 195,
210, 212

S

Significados das Operag¢des 102, 182, 188, 189

T

Tecnologia 2, 11, 12, 68, 87, 95, 107, 113, 114, 131, 164, 165, 166, 172, 192, 230, 231, 233, 237,
238, 239, 240, 271, 276

Tecnologias Digitais 2, 3, 4, 12, 13, 163, 164, 165, 166, 167, 168, 169, 171, 172

Teoria dos Grafos 148, 149, 152, 154, 156, 161, 162

Transposicao Didatica 97, 240, 241, 248

U

Universidade Tecnolégica Federal do Parana 216, 228, 229

VA

Zoology 249, 252, 253, 258, 259, 261

Educacéo: Atualidade e Capacidade de Transformacao do Conhecimento Gerado indice Remissivo




EDUCACAD:

ATUALIDADE E CAPACIDADE
DE TRANSFORMAGAOQ DO
CONHECIMENTO GERADO

www.atenaeditora.com.br &
contato@atenaeditora.com.br g
@atenaeditora
www.facebook.com/atenaeditora.com.br 3

[Atepa

Ano 2020




EDUCACAD:

ATUALIDADE E CAPACIDADE
DE TRANSFORMAGAOQ DO
CONHECIMENTO GERADO

www.atenaeditora.com.br &
contato@atenaeditora.com.br g
@atenaeditora
www.facebook.com/atenaeditora.com.br 3

[Atepa

Ano 2020






