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ENVIRONMENT IN GENETIC SYNDROMES

A elaboracao de um ambiente virtual de aprendizagem
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ABSTRACT

various regions of the country.

Purpose: to develop a virtual learning environment (VLE) for elementary school students about
genetic syndromes. Method: VLE, known as Cybertutor enables student learning through the Internet
interactively. The methodology of this study consisted of two stages, the development and availability
of the VLE. The development of educational content, graphic and audiovisual Cybertutor's counted
on the help of a geneticist at the HRAC/USP and scientific information available in books, articles,
thesis and national and international dissertations. The Cybertutor was available on the platform of
the Young Doctor Project (http://www.jovemdoutor.org.br/jdr/) by the technical staff of DTM/FMUSP.
Results: elaborated Cybertutor enabled the structure of educational content, graphics and audiovisual
topics, to insert reinforcing issues, mailing list and check the performance of students. Conclusion:
the VLE developed can be an important tool for health education in Genetic Syndromes, covering

KEYWORDS: Genetics; Health Education; Education, Distance

INTRODUCTION

Telehealth is the offer of health services in situ-
ations with physical and/or temporal distance, by
means of using technologies of information and
communication (TICs). The practice of Telehealth
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in Speech-Language Pathology and Hearing was
regulated by the Federal Counsel of Speech-
Language Pathology and Hearing, according to the
resolution n° 366/2009, defining as “profession exer-
cise by means of the technologies of information
and communication using interactive methodolo-
gies and virtual environments of learning which may
assist, promote education and realize researches in
health™.

One of the aspects of large expansion of
Telehealth in Speech-Language Pathology and
Hearing sciences are the development and conso-
lidation of projects that approaches Teleducation.
The terms “Distance Education” and “Teleducation”
are frequently used as synonyms. However,
Teleducation must be seen as an optimization of
process, in an environment that combines technolo-
gies to improve the educational efficacy, of both the
traditional methods and the distance courses?.

Several studies of health education associated
to TICs are being developed in Speech-Language
Pathology and Hearing area, embracing education
activities to the professional®®, to the patient®” and
to population in general®'. Specifically related to



genetics syndromes, still are deficient in national
literature and international studies that regards this
theme.

It is up to the Speech-Language Pathologist and
Audiologist, as member of the multidisciplinary team,
and to the professional of public health, develop
programs and educational practices that involve the
promoting, prevention and rehabilitation of health''.
Concerning the genetic syndromes these practices
also applied, since the DataSUS data show that in
the period of 2005 to 2008, there were a total of
11,806.180 live-born and 75,814 of these patients
had a genetic abnormality'2.

Based on the above, the objective of this study
was to develop a virtual learning environment (VLE)
approaching the genetic syndromes theme for
elementary students.

METHOD

This project consists of a dissertation, resulting
in the development of a VLE known as Cybertutor.

The Cybertutor on web, or electronic tutor,
enables student learning by internet interactively,
allowing verification of the performance by both the
student and the tutors (leaders). Also presents inte-
ractivity resources, as the forum and the discussion
list which ensure a better proximity between tutor
and students.

The methodology of this study was composed
by two stages: the developing and availability of
VLE, gathering a set of procedures; and information
creation.

It is stressed that this study was developed
through a partnership between the Department of
Speech-Language and Hearing, Bauru School of
Dentistry — University of Sdo Paulo (FOB /USP) and
the Discipline of Telemedicine, School of Medicine,
University of Sdo Paulo (DTM-FMUSP).

The approval is filed in the Ethics Committee in
Research at FOB / USP under protocol n° 039/2009.

1st Stage — Development of VLE

The development of a VLE named “Genetic
Syndromes” leads us to infinite possibilities in
science Genetics, especially in syndromology. To
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definition of the approached topics, was made a
survey supported by a geneticist of the Hospital for
Rehabilitation of Craniofacial Anomalies, University
of Sao Paulo (HRAC/USP). Therefore, was opted to
choose few genetic syndromes with different etio-
logic classifications (chromosomal disorders, gene
mutations, multifactorial and craniosynostosis).

The primary sources of information was consti-
tuted on books, articles of national and international
periodic and information available on web, since
originated of sites of educational institutions and
dissertations and theses available online.

From the detailed analysis of selected informa-
tion, a script was developed in Microsoft® Office
Word 2007 with the educational content of the
Cybertutor.

Also were selected the contents of graphic (illus-
trative images) and audiovisual related to theme. It
is important to emphasize that the language used
in content, was appropriated to comprehension of
elementary students.

As shown in Figure 1, the Cybertutor named
“Genetic Syndromes” was didactically divided in
topics.

2nd Stage — Availability of VLE

The technic team of the DTM/FMUSP, consti-
tuted by designers, web designers, journalists and
communicators, was responsible for the insertion
on web of the educational, graphic and audiovisual
content.

The Cybertutor was available on platform of the
Young Doctor Project (Figure 2), been accessed by
the following address: http://www.jovemdoutor.org.
br/jdr/.

RESULTS

To accomplish the access to educational content
of Cybertutor, first it was need the student fulfilled
an individual login in the platform of Young Doctor
Project. The tutor should authorized the login and
allow the access. Thus, the educational content
would be available through identification (e-mail
address) and password (Figure 3).
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What is genetics?
What is medical genetics?
What is gene?

DISORDERS/AFFECTIONS

GENETIC What does gene do?
Curiosities: advances in genetic and genome project.
Mutation
monogenic disorders

GENETIC chromosomal disorders

multifactorial disorders
mitochondrial disorders

GENETICS MALFORMATION AND
SYNDROMES

What is malformation?

Cleft lip and palate

What is a syndrome?

Down Syndrome
Waardenburg Syndrome
Achondroplasia
Velocardiofacial Syndrome
The Fragile X Syndrome
Albinism

Duchenne Muscular Dystrophy
Craniossinostosis: Apert Syndrome and Crouzon Syndrome

PREVENTION OF GENETICS
DISEASES

Genetic advice
Heterozygous Trial
Consanguinity
Advanced maternal age
Environmental Factors
Medicines

Smoking

Alcohol

Acid folic intake

THE IMPAIRED PATIENT AND SOCIETY

Students with special educational needs and school —
School Inclusion
The Student inclusion and legislation

Figure 1 — Educational Content of Cybertutor
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Figure 2 — Young Doctor Project Platform (partial illustration)

O PROJETO

QUEM SOMOS Mridade ¢ Melho

TUTOR ELETRONICO gaualg (7{(1 ‘7 Oﬁ |

NOTICIAS

PARTICIPE

Home > identificagdo
Por dentro do Tutor Eletronico

Vocé vai entrar no Tutor Eletrdnico, um ambiente virtual de educac3o. Este sistema foi desenvolvido pela equipe de Telemedicina
da Faculdade de Medicina da USP. O objetivo € levar conhecimento para as pessoas, onde quer que elas estejam. O método de
trabalho & simples e conta com recursos de interagao da Internet, como chats (Tutor Online) e listas de discussao. Bom curso!

IDENTIFICAGAO ESQUECI MINHA SENHA
Email Informe seu e-mail para que seus dados de
Sl acesso sejam enviados automaticamente
enha

st o [ | -

mail

nstiuic o[

Obs: o e-mail preenchido deve ser o masmo do

Figure 3 — Access Screen of Cybertutor (partial illustration)

The chosen media, the Cybertutor, enabled The contents educational, graphic (illustra-
structured the theoretical content in topics, as the tive images) and audiovisual were available in
Figure 4 shows. With the division of the content, the Cybertutor. The Figure 5 shows an intern page of
students could direct its own learning, facilitating the Cybertutor.
control of text access.

Rev. CEFAC. 2013 Mar-Abr; 15(2):382-390



386 Ficolini MM, Blasca WQ, Richieri-Costa A, Maximino LP

RUR

Sindromes Genéticas

@iNDICE

i\~ Apresentagao e Objetivos

- Orientagtes

i\ Genética
O que € Genélica?
O que é Genética Médica?

. Aprendendo um pouco mais sobre genética
O que é o gene?
O que fazem os genes?
Curiosidades - Avangos Genéticos
Mutacdo

\* Alteragoes/afecgbes genéticas

' Malformagdes e sindromes genéticas
O que é uma Malformacdo?
Fissura Labiopalatina

0 que € uma Sindrome?

\igcé sabia gue

Figure 4 — Index Page of Cybertutor of “Genetics Syndromes” (partial illustration)

LA curso

Sindromes Genéticas

i Mallormagtes & sindromes genélicas
Sindrome de Waardenburg

A Sindrome de Wasrdenburg foi descrits em 1551, por P .1 Waardenbuep, como uma condic3o autossdmica-dominants
E causada por uma alteragio genética ro gene FAXS no cromessomo 2938,

Sua pravaMinga & e 1 3 cada 42.000 nascided vives. Podemos venfiiar que &3 Sindnme S000TE0N bem pouco na
populacio, se compararmos com @ Sindroma de Down

As suas caractersticas cinicas s

Desiscamento lateral dos cantos imemos dos olhos;
Base nzsal proeminents & alargada;
Aprosimacio das sobrancelhas com hiperinicose (grande quantdade de pelos) da porgio mediana;
Miecha branca do cabelo com uma forma de albinismo parcial;
Alterapdes na pigmentagdo dains,
Defizsincia suditiva congénita
Estes individoss niio demostram alterspies paicoligoas & ok COMPONAMENts.

LR R )
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Figure 5 — Representative Page of the theoretical content of Cybertutor — “Waardenburg Syndrome”
(partial illustration)

Rev. CEFAC. 2013 Mar-Abr; 15(2):382-390



Virtual environment in genetics syndromes 387

Aiming to ensure and monitor the students lear- the learning. The student only went to the next
ning was created 16 questions of reinforcement topic answering correctly of the question (Figure
along the educational content of Cybertutor. The 6), otherwise, went back to the topic to remake the
reinforcement questions enabled the tutor to monitor content reading (Figure 7).

(5] avmungio
> Avaliagio: Sindromes Genéticas - Questdo 10
* Responsavel:
_ vocé acertou 100% das questdes!
» Clique aqui para avangar
Questao 1

Em relagéio & prevencéo das doencas genéticas, assinale a alterativa incorreta:

A) Na triagem de heterozigotos ocorre a avaliagfio do casal antes da gestacéo

B) O aconselhamento genético é uma consulta médica para pessoas que estdo preocupadas
com a ocorréncia ou possibilidade de ter uma doenca genética em sua familia

C) Para identificar os casais que tenham risco para problemas genéticos realiza-se a friagem
de heterozigotos

D) A consulta de aconselhamento genético deve ser sempre realizada por um especialista
em Genética Clinica

E) Tem indicacdo para o aconselhamento genético: casais com casos de sindrome na
familia, idade da mde e do pai avancada e exposicio a agentes teratogénicos

Resposta correta: E
Sua resposta: E pcermou

» Clique aqui para avangar

Figure 6 — Reinforcement Question — Correct Answer (partial illustration)

| (& vausio

* Avaliagao: Sindromes Genéticas - Questdo 1
* Responsavel:

Ola
Vameos relembrar alguns conceitos importantes do tema que vocé acabou de ler?

Vocé nao acertou nenhuma questio!

Questao 1
Vocé nao leu com atengao e emoul!

* CLIQUE AQUI para aprender mais...
O que significa hereditariedade?

“Eo processo de dvisdo celular que ocorre na reproducdo dos seres vivos
@ Uma transformacdo que ocome em todos os seres vivos
I A capacidade que todo ser vivo tem de receber e transmitir informacdes genéticas de geracdo para
geracdo
) Uma espécie de mutagio
_) A probabilidade de todos os filhes nascerem com a mesma cor de olhos, ou cor de cabelos

Figure 7 — Reinforcement Question —Incorrect Answer (partial illustration)
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The discussion list is an interactive tool asyn-
chronous created to allow the exchange of infor-
mation, doubts and questions, as demonstrated in
figures 8. The discussion list was a strategy used to
maintain the interaction between tutor and student.

The Cybertutor also allowed the tutor verify the
performance and access of students. The figures 9
demonstrated this tool.

[ @ LISTA OF DISCUSSHD

Ol Jovens Doutores,

Estou esperando ves aqui na nossa lista de discussio também!!!
0 que ves estio achando do tutor? Gostaram das informacdes?
Beijes

|
Terminei de ker e sgora o que fago?

O [ acsbsi de les e responder os questionarios!
Bjos

Ol Jovens Doutores!

E ai ves jd estio com muilss idéias da nossa scdo social?
Vamos colocande es sugestdes!

Beijos

I

B Bem-vindos Jovens Dovtores & STY [ 1771012010 22-11:18)

3 Re: Bem-vindos Jovens Doutores &) [N S 207102010 10.28:1%)

¥ Re: Bem-vindos Jovens Doutores -[-. 11172010 15:32.43)

3 Re: Bem-vindos Jovens Doutores ©) ITTETIAIN mammmm: 4112010 1200.83)

8 1nicio H) Atualizar 4 Pesquisar

Figure 8 — Cybertutor Screen — Discussion List (partial illustration)

LI curso

Procurar Curso
Nema do curso
Céd. do curso: 17
| Procurar

T ——
| Sindromes Genéticas

ALE

AMANDA

ANA BEATRIZ

LUCAS
LUCIELE D
LUCIELE
MARCELA
MARCELA
MARIA FER

pprno ... Konclusio_____|

14%

"
0%

Figure 9 — Cybertutor Screen— Performance Verification (partial illustration)
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DISCUSSION

The development of a VLE adds TICs to process
of teaching/learning. The VLE, known as Cybertutor
was initially developed by DTM/FMUSP. Nowadays,
several thematic are being developed by researches
of the Teleducation area. Develop an educational
material is a challenger task and create a material
that provides learning, in a pleasant and interactive
manner, is even more complex’. In this study speci-
fically, were several challenges, since the adequacy
of the technical language, to images polishment,
to the choice of the themes more motivating and
appropriated to thematic of tutor.

Because it is a VLE available on Internet, the
access hours are flexible, due to the time and inte-
rest availability. Another study13, which also used
the VLE, verified that this pattern of education
promotes the learning in educational content thema-
tics, in digital inclusion and in self-discipline.

The Cybertutor enables the fragmentation of
educational content in topics (figure1, figure 4 and
figure 5), making easier the direction of learning.

As shown in figures 6 and 7, the reinforcement
questions allowed tutor a better monitoring of lear-
ning. A different study14, also inserted reinforce-
ment questions in a VLE, aiming to improve the
memorization and learning of content.
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The discussion list of guarantees the interac-
tivity and exchange of information (figure 8). This
tool allows comprehending the thought of other
people, construct and express ideas and stimulate
arguing'. Several studies®®'3'416 also used the
discussion list to maintain the interaction and moti-
vation of students in VLE.

The Cybertutor, as VLE interactive, also was
used in other projects, verifying that it demonstrate
to be an excellent option to knowledge acquisition,
therefore, corroborating to this study?389.13.14.16.17,

CONCLUSION

The VLE developed provides the union of infor-
mation to technology and resources of interacti-
vity, available on web. So, it is assumed that this
Cybertutor can be an important tool of health educa-
tion in Genetic Syndromes, enclosing the most diffe-
rent regions of country.
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RESUMO

sas regides do pais.

Objetivo: desenvolver um ambiente virtual de aprendizagem (AVA) para alunos do ensino fundamen-
tal sobre sindromes genéticas. Método: o AVA, conhecido como Cybertutor, possibilita o aprendizado
do aluno pela internet de forma interativa. A metodologia deste estudo foi composta de duas etapas,
a de desenvolvimento e a de disponibilizacao do AVA. O desenvolvimento do conteuido educacional,
grafico e audiovisual do Cybertutor contou com o auxilio de um geneticista do HRAC/USP e de infor-
macoes cientificas disponibilizadas em livros, artigos, teses e dissertacdes nacionais e internacionais.
O Cybertutor foi disponibilizado na plataforma do Projeto Jovem Doutor (http://www.jovemdoutor.
org.br/jdr/) pela equipe técnica da DTM/FMUSP. Resultados: o Cybertutor elaborado possibilitou
estruturar o conteudo educacional, grafico e audiovisual em tdpicos, inserir questbes de reforco, lista
de discussao e verificar o desempenho dos alunos. Conclusao: o AVA desenvolvido pode ser uma
importante ferramenta de educacao em saude em Sindromes Genéticas, abrangendo as mais diver-

DESCRITORES: Genética; Educacdo em Saude; Educacgao a Distancia
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