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APRESENTACAO

Em sua primeira edi¢céo, o e-book “Zoologia e Meio Ambiente” é composto por 13
capitulos que abordam diferentes tdpicos da zoologia (uma especialidade da biologia que
estuda os animais) bem como algumas relagées com o0 meio ambiente.

Na zoologia os cientistas estudam o reino animal, desde os maiores animais até os
menores organismos. Compreender a biologia béasica, evolug¢ao, ecologia, 0 comportamento
e suas relagbes com o meio ambiente (bidtico, abibtico e antrdpico) fornece uma viséo
holistica de como a vida humana e animal sdo mantidas, e como eles respondem as iniUmeras
alteragbes globais (tais como mudancgas climaticas, desmatamento, queimadas, poluicédo, e
a prépria segurancga alimentar). Zoblogos juntamente com os gestores ambientais, em suas
acoOes e pesquisas tentam proteger a vida animal dessas inUmeras alteragdes ambientais
impostas pelas atividades humanas, buscando as melhores ferramentas para tal, almejando
salvaguardar e aprender mais sobre a importancia da vida humana nesse processo.

Nesse e-book vocé tera oportunidade de estudar sobre uma ampla gama de temas,
desde gado de leite, até a vida selvagem em diferentes regides do mundo, como pequenos
organismos, aves, tubardes, com énfase tanto no trabalho de campo como no de laboratério
- ambos de grande importancia para a zoologia.

Embora a zoologia seja especificamente o estudo de animais, ela pode estar (e
quase sempre esta) relacionada as questdes ambientais, por exemplo, quando estudamos
sobre 0os ambientes dos animais, as interagées dos animais com seus ambientes, e 0
efeito das alteragcdes ambientais sobre eles. A zoologia tém sido cada dia mais trabalhada
na ciéncia ambiental, um campo de estudo interdisciplinar que inclui muitas disciplinas,
e, € nessa perspectiva que vocé também podera estudar nesse e-book questbes sobre
percepcdo ambiental, aprendizagem dinamica e inteligéncias multiplas envolvendo essa
disciplina.

Nesse contexto, 0 e-book “Zoologia e Meio Ambiente”, aborda os seguintes topicos
(i) histérico, curadoria e inventario de alguns taxa de cole¢édo zooldgica; (ii) possibilidades
de estudo sobre radiografias odontolégicas como novos horizontes de pesquisa com
elasmobranquios; (iii) analise comparativa dos poros das ampolas de Lorenzini em
tubarbées-martelo; (iv) crescimento e condicdo multianual de Prochilodus magdalenae
(Characiformes: Prochilodontidae) na bacia do rio San Jorge, Colémbia; (v) observagdes
do uso do habitat e a presenca de grupos conspecificos de Scytalopus magellanicus
(Passeriformes: Rhinocryptidae) pela primeira vez na estacdo pds-reprodutiva em Cabo
de Hornos, Chile; (vi) nova aparicdo de Piranga rubra (Passeriformes: Cardinalidae) numa
parte do bosque do Tamarugo (Prosopis tamarugo), norte do Chile; (vii) sucesso reprodutivo
entre dois géneros diferentes de Fringillidae; (viii) primeiros registros da fauna de cupins
da llha de Maraj6, Pard; (ix) analise da letra da cantiga “estrela-do-mar” para diagnosticar

como conteudos biolégicos de Asteroidea sdo abordados; (x) avaliagdo da epiderme de



Girardia tigrina (Platyhelminthes) sob condi¢des estressoras; (xi) desenvolvimento de um
estudo sobre o tdxon Priapulida por meio da producdo de mapas conceituais; (xii) acdo
de agentes biologicos (insetos e fungos) na fase de putrefagdo em modelo experimental
Sus scrofa (Suidae); e (xiii) percepcdo de produtores rurais de vacas leiteiras sobre as
vacinacdes obrigatérias para bovinos leiteiros bem como o manejo hidrico que visem o
bem-estar animal em suas propriedades.

Nesse cenario esperamos que o arcabougo teoérico apresentado seja de um
despertar para todos aqueles interessados em construir um mundo melhor com respeito ao
meio ambiente, e a toda a biodiversidade que nele existe. De maneira geral, nesse e-book
vocé poderéa conhecer um pouco mais sobre aspectos gerais da abordagem da zoologia e 0

que os conhecimentos gerados por esta ciéncia influencia no dia a dia e no meio ambiente.

A vocé leitor(a), desejamos uma excelente leitura!

José Max Barbosa Oliveira-Junior
Lenize Batista Calvao



SUMARIO

(071 =11 1 1] N0 X5 [T 1

COLEGAO ZOOL(’)GICA’DA PONTIFICIA UNIVERSIDADE CATOLICA DE CAMPINAS
(PUC-CAMPINAS): HISTORICO E ACERVO ATUAL

Renata Aparecida dos Santos Alitto

Luiza Ishikawa Ferreira

Monica Pinto de Oliveira

Gabriel Franco Piovesana

Leticia Maria Penachin

Vinicius Garcia Rodolfo

Beatriz Herrera Poltronieri

Beatriz Moreira Picolli

Vitor Cavicchia de Paula

Pamela Salles de Magalhaes

Ana Vitdria Volpato Jensen

Leonardo da Silva Gasparino

Julia Giacomin

Stella Prado Nogueira

Thomaz Antonio Ferreira Fantini

Luciane Kern Junqueira

DOI 10.22533/at.ed.5502109021

(07,1 =11 1 1] N0 Y 20T 24

DIRECIONAMENTOS EM RADIOGRAFIA ODONTOLOGICA COM ELASMOBRANQUIOS:
UMA REVISAO DE LITERATURA

Maiara Gongalves Rodrigues

Estela Silva Antoniassi

Carlos Eduardo Malavasi Bruno

Marcos Vinicius Mendes Silva

DOI 10.22533/at.ed.5502109022

CAPITULO 3...eeeeeeeeeeeeeeeeseseseseeeseseesmsssasasasssssssessnsnsasassasassssssnsasasasssssasensnensasassssnns 34

ANALISE COMPARATIVA DA DISTRIBUICAO DOS POROS DAS AMPOLAS DE
LORENZINI EM TUBARAO-MARTELO SPHYRNA LEWINI E SPHYRNA ZYGAENA

Alessandra Tudisco da Silva

Gabriel Nicolau Santos Sousa

Inara Pereira da Silva

Gustavo Augusto Braz Vargas

Gabriela Machado Corréa de Moraes

Daniela de Alcantara Leite dos Reis

Carlos Eduardo Malavasi Bruno

Marcos Vinicius Mendes Silva

DOI 10.22533/at.ed.5502109023




(07,1 =11 1 1] W0 X0 ST 42

RELACION LONGITUD-PESO MULTIANUAL DEL BOCACHICO PROCHILODUS
MAGDALENAE EN LA CUENCA DEL RIO SAN JORGE, COLOMBIA

Charles W. Olaya-Nieto

Juan M. Villalba-Quintero

Angel L. Martinez-Gonzélez

William A. Pérez-Doria

Fredys F. Segura-Guevara

Glenys Tordecilla-Petro

Delio C. Solano-Pefa

DOI 10.22533/at.ed.5502109024

(071 =11 1 1] N0 Y- J0N TR 56

OBSERVACIONES DEL CHURRIN MAGALLANICO (SCYTALOPUS MAGELLANICUS,
FAM. RHINOCRYPTIDAE) EN EL EXTREMO AUSTRAL DEL SUR DEL MUNDO, CABO
DE HORNOS, CHILE

Alejandro Correa Rueda
DOI 10.22533/at.ed.5502109025

(071 =11 1 U] N0 Y- J0Uu T 66

PIRANGA RUBRA (CARDINALIDAE) NOVA REGISTRO NO CHILE
Alejandro Correa Rueda

DOI 10.22533/at.ed.5502109026

(07N 21 1 U] 1o Y 20T 70

REPRODUCTIVE SUCCESS BETWEEN TWO DIFFERENT GENERA OF FRINGILLIDAE:
SPINUS BARBATUS VS SERINUS CANARIA DOMESTICA (PASSERIFORMES)
Alejandro Correa Rueda

DOI 10.22533/at.ed.5502109027

(07,1 =11 1 1] W0 X : J0N T 82

TERMITES OF THE MARAJO ISLAND, STATE OF PARA, BRAZIL: COMPOSITION,
HABITAT, FEEDING GROUPS AND NESTS
Maria Lucia Jardim Macambira

DOI 10.22533/at.ed.5502109028

(071 =11 1 1] W0 X JEUuEu TR 89

ECHINODERMATA PARA CRIANGAS: ANALISE DOS CONTEUDOS SOBRE A CLASSE
ASTEROIDEA NA CANTIGA “ESTRELA-DO-MAR” DO LIVRO/AUDIOLIVRO E CD
“AQUATICO”

Walter Ramos Pinto Cerqueira
DOI 10.22533/at.ed.5502109029

(071 =11 1] W0 X5 [ YU 99

AVALIACAO DA EPIDERME DE GIRARDIA TIGRINA SOB CONDICOES ESTRESSORAS
Tabatha Benitz
Matheus Salgado de Oliveira



Cristina Pacheco Soares
Nadia Maria Rodrigues de Campos Velho

DOI 10.22533/at.ed.55021090210

CAPITULO 11 ettt eeseseseseeeeesessssasasssssssesessssssasssssssssssessnsasassssesensssnsasassssssssssns 119

MAPPING CONCEPTS ABOUT THE TAXON PRIAPULIDA FOR RESEARCH AND
DIDACTIC PRODUCTION IN ZOOLOGY

Anne Albuquerque Filgueira

Elinel Araudjo de Almeida

Ruann Ramires Nunes Paiva

Douglas de Souza Braga Aciole

Roberto Lima Santos

Martin Lindsey Christoffersen

DOI 10.22533/at.ed.55021090211

(07 =11 1 1] W0 J5 -3 133

BIOTANATOLOGIA: ACAO DOS FENOMENOS CADAVERICOS DE FAUNA E FLORA
OBSERVADOS EM CARCACA DE SUINO SUS SCROFA LINNAEUS (SUIDAE)
ORIUNDOS DE AREA SILVESTRE NA REGIAO CENTRAL DO BRASIL

Diniz Pereira Leite Junior

Elisangela Santana de Oliveira Dantas

Diana Costa Nascimento

Heitor Simées Dutra Correa

Paulo Anselmo Nunes Felippe

Rodrigo Anténio Araujo Pires

Luciana da Silva Ruiz

Méarcia de Souza Carvalho Melhem

Claudete Rodrigues Paula

DOI 10.22533/at.ed.55021090212

(07 =11 1 1] W0 J5 < TN 177

VACINACAO EM BOVINOS LEITEIROS: UMA PRATICA DE BEM-ESTAR ANIMAL
CONHECIDA PELOS PRODUTORES?

Larissa Grunitzky

Jodo Rogério Centenaro

lago Mariani Cheffer

Paulo Henrique Braz

DOI 10.22533/at.ed.55021090213
SOBRE OS ORGANIZADORES .........cooiimisniersssisnsssnsssmssssssssssssssssssssssssssssnsssnsns 183

INIDICE REMISSIVO ....oucumeuernsessesesssesssessesssesssessssssessssssssssesssessssssesssessssssesssessees 184




CAPITULO 11

MAPPING CONCEPTS ABOUT THE TAXON
PRIAPULIDA FOR RESEARCH AND DIDACTIC
PRODUCTION IN ZOOLOGY

Data de aceite: 04/02/2021
Data de submissédo: 13/11/2020

Anne Albuquerque Filgueira

Biological Sciences undergraduate student
Federal University of Rio Grande do Norte
Natal, Rio Grande do Norte, Brazil

Elinei Aratjo de Almeida

Professor Dr, Dept. of Botany and Zoology
Federal University of Rio Grande do Norte
Natal, Rio Grande do Norte, Brazil

Ruann Ramires Nunes Paiva

Biological Sciences undergraduate student
Federal University of Rio Grande do Norte
Natal, Rio Grande do Norte, Brazil

Douglas de Souza Braga Aciole
Biological Sciences undergraduate student
Federal University of Rio Grande do Norte

Natal, Rio Grande do Norte, Brazil

Roberto Lima Santos

Biologist MSc, Dept. of Botany and Zoology
Federal University of Rio Grande do Norte
Natal, Rio Grande do Norte, Brazil

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

Federal University of Paraiba

Jodo Pessoa, Paraiba, Brazil

RESUMO: Os priapulideos s&do animais
vermiformes de simetria bilateral, caracterizados

Zoologia e Meio Ambiente

pela presenca de um introverte eversivel dotado
de escalides localizado anteriormente a regidao do
pescogo, seguida por um tronco e um apéndice
caudal em algumas espécies. Tendo em vista
que os priapulidos sao animais pouco familiares
e que o entendimento da morfologia desse
taxon requer certa abstragédo conceitual, abordar
esse grupo de animais torna-se desafiador no
processo de ensino-aprendizagem. Isso posto,
0 objetivo do presente trabalho foi desenvolver
um estudo sobre o taxon Priapulida por meio da
producdo de mapas conceituais (MCs). Dentro
de um processo de vivéncia para o exercicio
da docéncia no ensino superior, envolvendo
interacbes  colaborativas  mediadas  pela
escrita e por encontros presenciais dialogicos,
foram possibilitados momentos de pesquisa e
aprofundamentos de conteudos sobre o esse
taxon. Assim sendo, 0 mapa conceitual recebeu
frequentes revisdes pelos autores até atingir a
versdo aqui apresentada. Enquanto elemento de
pesquisa constituiu uma vivéncia de aprendizado
na praxis da pesquisa cientifica e, como
produto grafico, contribuiu para instrumentalizar
didaticamente uma sintese informativa sobre o
taxon Priapulida para retomar conteudos e para
prover referéncia para raciocinios semelhantes a
serem efetivados em situacGes de elaboracéo de
MCs sobre outros taxons animais.

PALAVRAS - CHAVE: Aprendizagem
dinédmica; Divulgacdo da biodiversidade; Fauna
negligenciada; Mapa conceitual; Educagéo
ambiental
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MAPAS CONCEITUAIS SOBRE O TAXON PRIAPULIDA PARA PESQUISA E
PRODUGAOQ DIDATICA EM ZOOLOGIA

ABSTRACT: Priapulans are bilateral vermiform animals, whose body is composed of neck
region followed by a trunk, and a caudal apéndix in some species. The taxon Priapulida or
Priapula is characerized also by the presence of an evertible introvert covered with scalids.
Considering that specimens of priapulans are not familiar animals and that the understanding
of a taxon’s morphology requires a certain conceptual abstraction, this animal group becomes
challenging in the teaching-learning process. Taking in account the relevance of the Priapulida
for the understanding of metazoan "phylogeny, the objective of the work was to develop a
study on the Priapulida mediated by the production of concept maps (CMs) as dynamics
learning tools. The concept map was elaborated in a joint effort involving both undergraduate
students and professional biologists involved in teaching invertebrate zoology; the concept
maps were updated periodically up to the version published herein. The CM-Priapulida, as a
synthesis on these little-known marine invertebrates, represents both the result of research
and a didactic product which might become a reference for concept mapping other animal
taxa.

KEYWORDS: Dynamic learning; Disclosing biodiversity; Neglected fauna; Concept map;
Environmental education

11 INTRODUCTION

Priapulids or priapulans are endobenthic burrowing marine invertebrates ranging
from macroscopic to millimetric sizes; these metazoans have a cylindrical body composed
of an introvert, a neck, a trunk or abdomen often covered with scalids which are specialized
triradial spine-like structures with sensory or locomotion functions (SCHMIDT-RHAESA,
2013; GIRIBET; EDGECOMBE, 2020). The introvert or proboscis is an eversible feeding
apparatus covered with scalids and is located anteriorly to the neck or trunk; some species
feature one or more post-anal caudal appendages or tails extending from the trunk (VAN
DER LAND, 1970; WILLS et al.,, 2012; STORCH; 1991; SCHMIDT-RHAESA, 2013;
BRUSCA, MOORE; SHUSTER, 2016; GIRIBET; EDGECOMBE, 2020). The term Priapulida
or Priapula derives from “Priapos” (IMplamnog, in ancient greek), the god of fertility and
procreation in greek mythology (Van der Land, 1970).

Priapulans represent an example of biodisparity among metazoans with its unique,
conservative Bauplan, which, according to fossil evidence, dates back to the Cambrian
(WILLS et al. 2012; SCHMIDT-RHAESA, 2013; MA E AL., 2014; LIU ET AL 2014;
DELINE et al. 2018). Liu et al (2014) highlight the evolutionary significance o Priapulida
and state that priapulans “can provide a model to understand the morphology, ecology,
and developmental biology of ancestral ecdysozoans”. Living endobenthic, large-sized
macropriapulids (e.g. Priapulidae and Halycriptidae) may be relevant as predators
and agents of sediment disturbance in benthic habitats, whereas micropriapulids (e.g.
Tubiluchidae, Chaetostephanidae, and Meiopriapulidae) function as predators and bacterial

Zoologia e Meio Ambiente Capitulo 11 m



film grazers in meiofaunal communities (POR, 1983; SALWINI-PLAWEN, 1974; AARNIO et
al, 1998; GIERE, 2008; SCHMIDT-RHAESA, 2013). Priapulans have been recorded from
marine benthic substrates in cold, subtropical, and tropical areas, from intertidal to bathyal
and abyssal depths (SANDERS; HESSLER, 1962; VAN DER LAND, 1970; SCHMIDT-
RHAESA, 2013).

Currently, there are 19 recognized extant priapulid species classified in seven
genera (SCHMIDT-RHAESA, 2013; GIRIBET, EDGECOMBE, 2020). Discussions about the
taxon Priapulida in Zoology textbooks by Westheide and Rieger (2013), Brusca, Moore,
and Shuster (2016, 2018), and Teixeira and Aguiar (2016) mention only three distinct
families: Priapulidae, Maccabeidae, and Tubiluchidae. However, Schmidt-Rhaesa (2013)
in a comprehensive treatment of Priapulida, and based on Adrianov and Malakhov (1996),
recognizes the following families with their respective genera indicated parenthetically:
Priapulidae (Acanthopriapulus, Priapulopsis, Priapulus), Halicryptidae (Halicryptus),
Tubiluchidae (Tubiluchus), Meiopriapulidae (Meiopriapulus), and Chaetostephanidae
(Maccabeus). This classification scheme is endorsed by Giribet and Edgecombe (2020).

According to Todaro (2008) (citing Adrianov and Malakhov, 1996) and Neuhaus
2020, the current suprafamilial classification of Priapulida comprises the orders
Priapulomorpha (encompassing Priapulidae, and Tubiluchidae), Halicryptomorpha
(Halicryptidae), Meiopriapulomorpha (Meiopriapulidae), and Seticoronaria
(Chaetostephanidae=Maccabeidae). Por (1983) concluded that the members of the
Seticoronaria show plesiomorphic character states reminiscent of Cambrian Priapulida, such
as sedentary lifestyle and food trapping tentacles, while the Priapulomorpha is interpreted
as the most derived taxon.

Van der Land (1970) mentions that the first description of a large priapulan is credited
to Odhelius in 1754, who considered it a sea anemone and named the species Priapus
humanus; a designation also adopted by Linnaeus (1758); later, Linnaeus (1767) interpreted
it as a sea cucumber and designated the species Holothuria priapus, and Lamarck (1816)
renamed it Priapulus caudatus. Acknowledging the distinctness of priapulans, De Blainville
(1826) proposed the group “Subactinozoaires” to accommodate them (Van der Land, 1970).
According to Van der Land (1970) and Schmidt-Rhaesa (2013), priapulans were also
considered related to sipunculids and echiurids and assigned to the taxon Gephyrea (DE
QUATREFAGES, 1847). Hyman (1951) placed Priapulida in the Aschelminthes and remarked
on its relationship with the Kinorhyncha. Currently, the Priapulida or Priapula is posited in
the taxon Scalidophora, which is subsumed in the taxon Ecdysozoa (SCHMIDT-RHAESA,
2013; TEIXEIRA; AGUIAR, 2016; GIRIBET; EDGECOMBE, 2020). As per Schmidt-Rhaesa
(2013), and Giribet and Edgecombe (2020), priapulans are related to Kinorhyncha and
Loricifera, which also have a scalid-covered introvert. Phylogenetic analyses based on
molecular and morphological data corroborate the hypothesis that priapulids are closely
related to Kinorhyncha (BRUSCA; MOORE; SHUSTER, 2016, 2018).
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Although relevant from an evolutionary perspective, information on Priapulida is little
explored in the undergraduate Zoology teaching-learning path. In this respect, Di Domenico
et al. (2015) and Araujo-de-Almeida et al. (2011) remark that even small metazoan
lineages are important for understanding biological evolution and ecological interactions
and therefore represent relevant study objects. Marinho et al. (2012) mention that there
are many challenges for the study of biological diversity in the classroom, especially
regarding unfamiliar, hard to find invertebrate taxa which need to be understood only from
the information gleaned from textbooks and the specialized literature and thus need to be
abstractly conceptualized by the student.

According to Moreira and Masini (1982), when themes are very complex, to reach the
necessary level of understanding, the teacher should explore the contents and information
using strategies and instruments of meaningful teaching methods, including concept maps.
Concept maps (CMs), dealing with groups of invertebrate animals and cladistics, have been
used as a means of promoting learning in undergraduate Zoology classes (ARAUJO-DE-
ALMEIDA; SANTOS, 2018; ARAUJO DE ALMEIDA et al., 2019a,b, 2020; BEZERRA et al.,
2019; DIAS DA SILVA, 2018, 2019; XAVIER et al. 2020; ACIOLE et al. 2020). As advocated
by Novak and Gowin (1984, 1996), Novak and Cafias (2008, 2010) concept mapping is an
active methodology that allows the student to overcome learning difficulties. Those devices
are also a cognitive tool to be used in various situations of teaching-learning, especially
when the contents to be learned are difficult to grasp or cover a large number of concepts.

Based on David Ausubel’s theory of meaningful learning (AUSUBEL, 2003), concept
maps are relevant to organize and represent knowledge, because according to Novak
(2006), they express, through explanatory propositions or enunciations, the connections
established between key ideas, thus facilitating the acquisition and knowledge retention. In
the case of a diagrammatic representation, they help make ideas and information explicit,
especially when the concepts are organized hierarchically, logically interconnected and
significantly representing the understanding structure of the learner (NOVAK; CANAS,
2008, 2010; APODACA et al. 2019; ARAUJO-DE-ALMEIDA et al. 2020).

Moreira (2013) points out that a concept map can be very useful to clarify topics
presented in books and scientific texts and expose how they relate to each other. Canas,
Reiska, and Méllits (2017) emphasize that concept maps help in the search of higher
cognitive levels and are useful to explain complicated subjects, and to assess understanding
in the teaching-learning path; they are recommended as activities to be carried out to
organize information and to obtain new knowledge. Given this context, the present work
aims to expose the construction of a concept map as an element of research and as a
didactic product, focusing on the morphological, ecological, taxonomic, and phylogenetic
characteristics of the taxon Priapulida.
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21 METHODOLOGY

The construction of concept maps is part of the Zoology teaching project “Concept
mapping in the process of learning themes in Zoology”, which is geared towards
undergraduate students in Biological Sciences and Ecology at the Federal University of Rio
Grande do Norte (UFRN, Natal campus, Brazil). The software CmapTools (IHMC, 2018)
was used to organize concepts answering the focal question: “Which taxonomic, ecological,
and morphological aspects characterize the Priapulida and its subtaxa?” The authors
then proceeded to survey the literature for contents that fulfilled the focus question. The
information concerning priapulan morphology, ecology, biology, and taxonomy was obtained
from Van der Land (1970), Schmidt-Rhaesa (2013), Brusca, Moore, and Shuster (2016,
2018), and Giribet and Edgecombe (2020).

Following the recommendations of Correia and Aguiar (2017, p.72), the authors used
verb-mediated linking terms to connect the initial and final concepts in order to accurately
expound the propositions. The search for information related to the understanding of the
concept mapping technique involved evaluative interactions aimed at training students for
the elaboration of concept maps on the characterization of the taxon Priapulida, and also
served as an exercise in scientific writing as the students described their experience.

The students obtained insights on concept mapping topics in zoology from the
didactic product developed by Dias-da-Silva and Araljo-de-Almeida (2018), which explains
the concept mapping technique following theoretical frameworks discussed in Novak and
Gowin (1984, 1996), Novak (2010), Novak and Cafas (2008, 2010), Moreira (2010, 2011,
2013), Aguilar Tamayo, (2012), Aguiar and Correia (2013), Ahlberg (2013), Kinchin (2014),
Agudelo and Salinas (2015), Correia et al. (2016), Aguiar and Correia, (2017), Correia and
Aguiar (2017), and Cafas and Reiska (2018).

The narrative style followed Kinchin et al. (2018), by evidencing the patrticipation of
the authors in the process of reviewing and updating the concept map until it reached the
version presented herein. The criteria used to assemble the concept map on Priapulida
followed guidelines presented in Canas, Novak, and Reiska (2015) (Figure 1). A concept
map dealing with the taxon Nematomorpha (Fig. 2) was made available to the students as
a reference to guide the construction of the concept map on Priapulida.
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Figure 1: Methodological guidance for the elaboration of a good concept map.

Source: Modified from Xavier et al. (2020), based on Cafas, Novak, and Reiska (2015,p.
8). Background illustration of priapulan was obtained from https://www.researchgate.net/
figure/ Reconstruction-of-Eximipriapulus-globocaudatus-Scale-bar143-mm_fig6_261308096.
(Retrieved on 29-oct-2019).
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Figure 2. Concept map about Nematomorpha answering the focal question “Which
morphological and taxonomical aspects characterize nematomorphs?

Source: Adapted from Araljo-de-Almeida and Santos (2018).
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31 RESULTS AND DISCUSSION

The research in the literature resulted in the concept map depicted in figure 3.
Following Frank (2008), for grammatical reasons, all category terms above genus and
species were considered plural. The taxonomic arrangement of Priapulida followed Schmidt-
Rhaesa (2013). Concept maps should be read as a set of propositions; each proposition
is a clause comprising an initial concept (Ci) and a final concept (Cf) linked by a verb-
facilitated connective (i.e. Ci + connective +Cf). In the case of CM-Priapulida (Fig. 3), these
propositions can be exemplified thus: Priapulida are endobenthic organisms; Priapulida are
marine; Priapulomorpha encompass Tubiluchidae, and so forth. Altogether the propositions
in a concept map compose a narrative answering the proposed focus question. The
descriptions for each recognized family of Priapulida are organized synthetically in the
concept map, thus allowing a panoramic overview of its characteristics.

ARAUJO DE ALMEIDA et al (2020) observed that plotting taxonomic information onto
a concept map may highlight peculiarities and conflicts in taxonomic classification schemes.
These incongruencies in taxonomy evidenced in concept maps, may be overlooked by
reading only the textual descriptions. In the case in hand, the concept map on Priapulida
shows that the members of Priapulomorpha (i.e Tubiluchidae and Priapulidae) share a
unique character, e.g. the presence of a caudal appendage, however, Tubiluchidae also
has characteristics in common with members of different taxa such as Chaetostephanidae
(Seticoronaria) and Meiopriapulidae (Meiopriapulomorpha), whereas Priapulidae shares
character states with Halicryptidae (Halicryptomorpha); this character distribution may raise
questions about character homology and polarity, and indicate that these taxa may not be
monophyletic, underscoring the need for further investigations concerning their phylogenetic
status. Such conflicting character distributions can be given prominence on a concept map
and may eventually foster discussions about character homology, as well as taxonomical
and phylogenetic issues regarding the taxa depicted in the CM.

The structure of the CM-PRIAPULIDA followed Moreira (2006) who reiterated that the
most general and inclusive concepts should appear at the very top of the map. Continuing
the concept differentiation, from top to bottom on the vertical axis, other concepts appear
in descending order of generality and inclusiveness until the more specific concepts or
examples, which were placed at the lower part of the concept map. It is important to
emphasize that the concept maps proposed herein reflect scientific knowledge, therefore

they should be periodically updated based on the new information available.
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Figure 3. Concept map “CM-Priapulida” answering the focus question: “Which taxonomic,
ecological, and morphological aspects characterize the Priapulida and its subtaxa?”

Source: the authors, present article.

41 FINAL CONSIDERATIONS

Concept maps are not only a powerful tool for capturing, representing, and archiving

individual knowledge but also an important tool for creating new knowledge in a meaningful
learning framework (NOVAK; CANAS, 2008, 2010). Meaningful learning is based on the

assumption that learning new things is easier when previous concepts are available in the

individual’s cognitive structure, which acts as anchor points (MOREIRA; BUCHWEITZ,

1993).

‘“ In this sense, the elaboration of the concept map on Priapulida, emphasizing
their physiological, morphological, ecological, and taxonomic aspects explore this taxon’s
particularities and place them in the evolutionary context of Metazoa. The concept map
about the taxon Priapulida graphically enhances this taxon’s characteristics and allows
students and teachers to interact more dynamically with the contents covered in zoology

textbooks and the specialized literature, promoting the curiosity to learn more about this
unfamiliar and paucispecific animal group.
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As a tool to graphically organize the knowledge on a research topic, the concept map
helps bridge an information gap between academic teaching and the students: themes that
were previously removed from the students’ reality may gain meaningful relationships, as
they are progressively involved with the student’s previous meanings.

In the context of zoology teaching, the elaboration of concept maps about little-known
animal taxa coupled with the writing of an experience report by the students represents an
opportunity to promote the understanding of the concept mapping technique along with
scientific writing skills which may prove useful in other professional endeavors other than
Zoology itself (ARAUJO-DE-ALMEIDA, 2019b).

Furthermore, concept maps based on pertinent focus questions are visual aids
encompassing a panorama of organized information, and may also function as vehicles to
divulge knowledge regarding biological diversity and conservation, thus helping comply with
article 13 of the Convention on Biological Diversity (BEZERRA et al. 2019; ACIOLE et al.
2020; ARAUJO-DE-ALMEIDA et al. 2020; XAVIER et al. 2020).
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