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Isto ja nao € o que era...
Os desafios da escola no século XXI:

Fab@arts

Artur Coelho | Jacqueline Duarte
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Introducao

E preciso inventar...

WHENIEVERYONE ISIWHININGABOUIT
THINGIVERSE BEING'DOWN

AND MJUST SITTING HERE{DESIGNING
MY OWNTHINGS
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Motivacao

* Preparar alunos para empregos que

ainda nem sequer foram criados

Ou seja, o mundo ja nao
recompensa as pessoas
apenas por aquilo que sabem
— 0 Google sabe tudo — mas
por aquilo que conseguem
fazer com isso.”

e Usar tecnologias que ainda nao

existem

* Resolver problemas que ainda nao
Andreas Schleicher, diretor

para a Educacao na OCDE
(abril de 2016)

sabemos que vao surgir

Sucesso educativo reside na capacidade de
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\ S ° ~ . ° .
‘,:;g;;r aplicagao criativa do conhecimento a
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- situacoes novas



Motivacao

Uso criativo de ferramentas Res .
digitais e tecnologia de OIUgao
vanguarda de
Pro
W blemaS
154 .
pesaY Potencial
pedagogico 3D

Pensamento ) o L
ompeténcias especificas

141 de modelacdo aplicaveis
critico Tra balho nas areas CTEM

colaborativo



Impressao 3D e Educacao

3D PRINTING

REVOLUTIONISING

% ~ )
Biology students can c LAS s Ro o M Design and Engineering

study cross-sections of 30 Prifitais ki —— AT B 2R —— students can make
hearts or other organs. rinters have actually been around for abou years. Barriers like prototypes of their

costs are breaking down, so they are now very affordable and easy to use. craatiBne.

3D Printing has caught the attention of educators who are looking into ways
to incorporate it into the classroom.

Using 3D Printers in the classroom could mean:

Architectural students
can print new or
existing designs.

Chemistry students can
print out complex
molecules to study.

st

Engineering students / : s “ History classes can
can print modified car ul print artifacts for
or robot parts. closer examination
ST
-

Geography students can print Graphic design students Food Technology students

out topography, population can create prototypes can design molds and

or demographics of an area. of product designs cookie cutter templates I@PQIDTIHG

QY SYSTEMS

Urboask yoar oreatinty

http://3dprintingsystems.com/education/



http://3dprintingsystems.com/education/

Motivacao

CiénCia Acrescentar o

Tecnologia

Engenha ria

Matematica
ou STEM



Fab@rts:o 3D nas maos da educacao

“Gorseateies
3NAT with e fss writien

“FablLab”:

Fabrication Laboratory

THE COMING REVOLUTION ON YOUR DESKTOP-FROM
PERSONAL COMPUTERS T0 PERSONAL FABRICATION

NEIL GERSHENFELD v
Fabulous Laboratory

!

Aprendizagem assente no “Learn by doing”

Fonte: http://www.fablabedp.edp.pt/pt

S9FABACADEMY




Fab@rts:o 3D nas maos da educacao

« Criar um “Maker Space” (focalizado na impressao
3D... e 0 mais que se vera!)

« Simplificar o processo de modelacao 3D,
ideias possibilitando a capacidade de construir objetos
commerito
« Abranger areas disciplinares diversificadas

(Ciéncias Sociais, Linguas, CTEM e Artes) de
acordo com conteudos curriculares

« Pesquisa e avaliacao de informacao

* Promocao da literacia dos média no dominio das

Dl Techologics s Edicaeso aplicacdes e de consecucao do produto

» Propostas curriculares e extracurriculares



Fab@rts:o 3D nas maos da educacao
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Diferenciacdo prdagdgica



Fab@rts:o 3D nas maos da educacao

Possibilidade de integracao do 3D em atividades:

_

Matematica Medir, escalas, volume, teorema de Pitagoras, tangram...
Ciéncias Fosseis, estruturas moleculares...
Linguas Representar o tema ou sentimentos evocados pelos textos em 3D; criagao de textos a partir

de objetos impressos em 3D; desenhar capas em 3D; descricdao de uma personagem, cenario
e posterior impressao; desenhar objetos para um livro...

Historia Artefactos associados a determinadas épocas historicas, personalidades histdricas,...
Geografia Relevo, geochacing...

Artes Redesign de objetos, retrato tridimensional,...

Educacao Livro multissensorial tactil

Especial



Integracao do 3D na disciplina de Historia
(Exemplo)
Modelacédo 3D ou pesquisa em repositorios

Nivel de ensino: 7.2 ano

> Metas curriculares de Historia

. Identificar os instrumentos fabricados pelo Homem, as respetivas funcdes e as implicacdes
em termos de divisao técnica e sexual do trabalho. (Paleolitico)

Fonte: http://www.thingiverse.com/thing:154046

http://professora-fabiane.blogspot.pt/2010/03/pre-historia.html



Fab@rts:o 3D nas maos da educacao

LR . . : .
RN RN EREEERRERTERREERREERLRRRORE Literacia da informacao

ATITUDES E VALORES

1. Manifesta espirito de interrogacao

2. Age de forma metddica e rigorosa
S 3. Mostra resiliéncia na procura de

P Eeao Pt s o o Er B informacdo

4. Respeita os direitos de autor e conexos
5. Demonstra iniciativa e criatividade na
resolucao de problemas

6. Aceita a critica

7. Tem em consideracao as regras de

utilizacao da biblioteca

Disponivel em:
http://www.rbe.mec.pt/np4/conteudos/np4/?newsld=681&fileNa
me=Aprender_com_a_biblioteca_escolar.pdf



Bibliotecas nao sao apenas espacos para descobrir
materiais fisico e digitais...

YEX DENVER PUBLIC LIBRARY

MY ACCOUNT GETACARD ASKUS

HOME CATALOG RECOMMENDATIONS RESEARCH DOWNLOADS  EVENTS & CLASSES  SERVICES DONATE

l Catalog v ‘ Search

SM Energy ideaLAB at the Central Library

] All Services
I ‘ a Computers and

Technology -

@ @ @ @ @ | Library Cards ~

https://www.denverlibrary.org/idealab-central




Fab@rts: o 3D nas maos da educacao

A iteracia leitura
TTHEETETCLE DR AR . Literacia dos média

. Literacia da informagao

ety ok s . Conhecimentos /Capacidades

na Educacéo Pré-escolar e no Ensino Basico

Literacia da informagao CONHECIMENTOS/ CAPACIDADES

1.° ciclo 2.° ciclo 3.? ciclo

1. Enuncia os conhecimentos que 1. Mobiliza conhecimentos sobre 1. Desdobra o tema em

ja temn sobre o tema e coloca o tema em estudo e coloca subtemas, tépicos,
questdes. questdes para orientar a categorias...definindo
2. Identifica, em contexto de pesquisa. prioridades de pesquisa.

grupo, os termos de pesquisa 2. Seleciona termos de pesquisa 2. Explora uma variedade de
que melhor se adequam ao para orientar a procura de termos de pesquisa para obter
tema a tratar. informacgao. informacdo mais especifica.



Fab@rts:o 3D nas maos da educacao

= |Informag¢ao e comunicagao.

= Raciocinio e resolu¢ao de
problemas.

= Pensamento critico e
pensamento criativo.

= Relacionamento interpessoal.

= Sensibilidade estética e artistica.

= Saber técnico e tecnologias.




O 3D nas maos da Educacao
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€ Fab@rts:o 3D nas mios da educacdo

cos Alunos Monitores

Impressao 3D na Biblioteca

Transferir Competéncias

e

_—

Clube de Robdtica

&

E abrts

Fab@rts

Fotos: https://www.facebook.com/tic3d/



€  Fab@rts:o 3D nas mios da educacio

* (Ciéencias da Natureza

* Tecnologias da Informacgao e

Comunicagao

* Portugués

Fab@rts

W

* Biblioteca Escolar

7. %E

© Sketchfab 7 Yobi 3D

#Pesquisa em repositorios 3D

Thingiverse

MMyMiniFactory




Scan the world

F C O ['a Seguro | https,//www.myminifactory.com/scantheworld/#home

IMyMiniFactory

home
about

get involved
community gallery
museums & galleries
map

upload

all - search

sort by

popular

CATEGORIES DESIGN CHALLENGES

scan the world

HOW IT WORKS

3D FILTERS BETA

7429 3D printable scanned sculptures

https://www.myminifactory.com/scantheworld/#home

x|

UPLOAD (EN) u

info
project start date - 28th June 2014
printing hours - 21,000

Scan the World is an ambitious
initiative whose mission is to archive
the world's sculptures, statues,
artworks and any other objects of
cultural significance using 3D
scanning technologies to produce
content suitable for 3D printing.

Through 3D scanning and 3D
printing, Scan the World serves to
. .




3D scanner

https://gifs.com/gif/einscan-pro-3d-scanner-handheld-rapid-scan-rOMoVL

https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-
98446/






Licenciamentos abertos
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© QUE E QUE
\ SE PASSA?

-
kb el e |

/ FIZ O TRABALHO DE
/ CASA COM MATERIAL \
COPIADO DA INTERNE

\ / MAS ISTO SAD
TIRAS DO SEGURANET!

TEM UMA LICENCA

WWW.SEGURANET.PT 2014 = NELSON MARTINS

http://www.seguranet.pt/pt/tiras-bd-seguranet



Vamos registar/licenciar o
nosso trabalho...

Thingiverse



Fab@rts

Thingiverse DASHBOARD EXPLORE EDUCATION CREATE Q Entera search term 9 You

& Ponte 25 de Abril

Tabmrt by fabarts, published May 28, 2017

A ¥ DOWNLOAD ALL FILES

https://www.thingiverse.com/thing:2350860



https://www.thingiverse.com/thing:2350860

Direitos de

autor




Thingiverse  pasHBOARD EXPLORE EDUCATION CREATE

Fidget Hand Spinner Pennies

by bradintheusa, published Feb 14, 2017

DOWNLOAD ALL FILES

Thing Apps Enabled

https://www.thingiverse.com/thing:2108422



Licenciamento de produtos

(W] =3 D 8 4 274

Thing Details Thing Files Apps Ccomments Made Collections
v
Contents Summary
Summary

This little hand spinner offers you something to fidget with that's silent, so as not to annoy those around

you. This hand spinner is just like the classic hand tri spinner, but pennies for balance to save money
[&3 Tip Designer

More from Toy & Game Accessories view more
Tags Add Tags

a | I{
&
5| e Pomis
spinner @ BY Permite que outros copiem, distribuam e executem

@) Report Thing

a sua obra protegida por direitos de autor, bem
License como obras derivadas criadas a partir da primeira

Uso nao comercial.
@ @ @ @ @ N c Permite que outros copiem, distribuam e executem
a sua obra, ou obras derivadas criadas a partir da
primeira, somente para fins ndo comerciais.

Fidget Hand Spinner Pennies by bradintheusa s

censed under the Creative Commons - Attribution -
Nao a obras derivadas.

Non-Commercial - Share Alike license 2 : B
N D Permite que outros copiem, distribuam e executem
somente copias exactas da sua obra, mas nao

obras derivadas.

https://www.thingiverse.com/thing:2108422 Partilha pela mesma licenca.
@ S A Permite que outros copiem, distribuam obras
derivadas somente sob uma licenca idéntica a

licenca em vigor para a primeira obra.

http://itec4-avelp.blogspot.pt/2013/04/licencas-creative-commos-o-que-e-para.html



“Cartoes de desafios”

Fonte: http://www.teenlibrariantoolbox.com/2016/05/makerspace-challenge-cards/



Impressao 3D e Educacao

Estruturas Moleculares

Modelacdo 3D Redesign de Objectos eTwinning




Como fazer:

Para que me serve a impressao 3D?


http://jaredfreitag.deviantart.com/art/Lightbulb-65233671

O que é impressao 3D?

Scanner system

Laser /\

/ Laser beam
|
Layers of solidified resin ‘

Estereolitografia Deposicdo de filamento fundido

https://en.wikipedia.org/wiki/3D printing



https://en.wikipedia.org/wiki/3D_printing

Impressoras

Makerbot




Aplicacoes

Casas, comida...

; lt n‘

Nao Representam o Potencial

https://www.engadget.com/2017/03/07/apis-cor-3d-printed-house/

https://www.3dsystems.com/culinary
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Aplicacoes

Industria aeroespacial:

Eficiencia energética

https://www.eos.info/aerospace



https://www.eos.info/aerospace

Aplicacoes

IndUstria Pessoal

D LocaL MoTORS

"MTS 1) 30 PRINTED CAR @HM@HNNA‘W gOAK RIDGF
3 I\LLF\(':E

Personallzagao Extrema

https://localmotors.com/



https://localmotors.com/

Aplicacoes

Industria Tradicional:

A WS
Avutoe

uropa

Reduzir custos.

https://ultimaker.com/en/stories/43969-volkswagen-autoeuropa-maximizing-production-efficiency-with-3d-printed-
tools-jigs-and-fixtures
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Aplicacoes

Cardiac Models

Do compreender ao recriar.

https://www.eos.info/aerospace



https://www.eos.info/aerospace

Modelos 3D

Podemos descarregar...

MakerBot.Thingiverse DASHBOARD EXPLORE CREATE L SIGNIN / JOIN

Thingiverse
Featured

Francfalco's Finger Wrench s going to change
your life. You laugh now, but the next time you
find yourself trying to work with a nut or bol in
the most awkward position imaginable, you'l
know it's true. Print it now so itll be ready when
you need it

©0C
Global Feed Featured Collections
-Nx- made a copy of prusa i3
hephestos - z endstop.

B LSJ collected Minifig mass
9 Pproduction

n LSJ liked Minifig mass production Brallle
u LSJ collected Clammitooth Clip
The_FAB collected Prusa i3
B  200x200 Build Tray
‘ LSJ liked Clammtooth Clip #SeeTheWorld #CatchThewind #LightitUp #MakeltFloat

Repositorios online Modelar em 3D

Ou criar...



Software

Este... mas nao so. Em
B SketchUp CIAID
@blender

pS SOLIDWORKS

AUTODESK
123D° CATCH




Normais orientadas,
estanquicidade, arestas interiores

... &M Meshlab - oo

NN - ¢ /M E3h i€€O XXX

Software de validacao, conversao e
correccao.

http://www.shapeways.com/tutorials/how-to-prepare-your-render-animation-model-for-3d-printing



Condicionantes

Fisicas:
Suportes, Angulos, Vaos

https://all3dp.com/3d-printing-concepts/



O que é impressao 3D?

Fluxo de trabalho

™M Caina de entrada - coelho.

AutoZBedL evelSenvo (100%)

= -
2| a= X) ®
s‘ . . OIII BEE

¢ ;
sietfahb
Preparar

Modelar Imprimir




Condicionantes

Coisas que correm mal: Acabamentos:

- Nozzle entupido - Tinta de spray
- Temperatura ambiente - Polimento

- Filamento enrolado - Tintas acrilicas
- Filamento seco - Acetona

- Warping

- Memoria para slicing



Bibliografia

V JORNADAS PEDAGOGICAS DE VILA FRANCA DE XIRA
“Fab@rts: o 3D nas maos da educag¢ao”
Artigos sobre 3D (introdugao)

http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/ (consultado em
29/06/2017)

http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/ (consultado em 29/06/2017)
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/

(consultado em 29/06/2017)

http://www.slate.com/articles/technology/future tense/2017/06/libraries are becoming tech hubs for schools.html
(consultado em 29/06/2017)



http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2015/05/technology/3-d-printing-understanding-copyright-fair-use-and-more/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
http://www.slj.com/2017/06/technology/your-3-d-printer-hates-you-now-lets-get-started/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
https://3dprintingindustry.com/news/shining-3d-supports-the-art-of-scan-the-world-98446/
http://www.slate.com/articles/technology/future_tense/2017/06/libraries_are_becoming_tech_hubs_for_schools.html

Descobrir mais?

Contactem-nos!
dC(q: f623@aevp net

Artur: f57 5@ ° _ —

Dpapigtes *~
NN

Fab@rts: https://fabartsaevp.blogspot.pt/
TIC em 3D: http://3dalpha.blogspot.pt/




