Spreading remote lab usage
A System — A Community — A Federation

Co-funded by the
Erasmus+ Programme
of the European Union

Gustavo Alves, André Fidalgo, Arcelina Marques, Clara Viegas, Manuel Felgueiras,
Ricardo Costa, Natércia Lima, Manuel Castro, Gabriel Diaz-Orueta, Elio San Cristobal
Ruiz, Felix Garcia-Loro, Javier Garcia-Zubia, Unai Hernandez-Jayo, Wlodek Kulesza,
Ingvar Gustavsson, Andreas Pester, Danilo Zutin, Luis Schlichting, Golberi Ferreira,
Daniel de Bona, Juarez B. da Silva, Jodo B. Alves, Simone Biléssimo, Ana Pavani,
Delberis Lima, Guilherme Temporao, Susana Marchisio, Sonia Concari, Federico Lerro,
Rubén Fernandez, Héctor Paz, Fernando Soria, Nival Almeida, Vanderli de Oliveira,

2nd INTERNATIONAL CONFERENCE

Maria |. Pozzo, Elsa Dobboletta
'l;il
IVIA OF THE PORTUGUESE SOCIETY
4" A &R &R FOR ENGINEERING EDUCATION
‘I'I- =
w B B OCT 20 - OCT 22, 2016 - UTAD, VILA REAL, PORTUGAL




Inspiration

"The only way to learn the language of
nature is performing many experiments
in laboratories that can be hands-on or
remote”

Ingvar Gustavsson

“(Re)Thinking Higher Engineering Education”
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(L & The value of experimentation
SiPiEiE in Engineering Education

Royal Society motto 'Nullius in verba'

“... express the determination of its Fellows ... to
verify all statements by an appeal to facts
determined by experiment.”

The value of combining theory and practice traced
back to the 15t engineering school in the United
States, the U.S. Military Academy, founded at West
Point, N.Y. in 1802 [2, p. 122].
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Cl & Five Major Shifts
,.:lAv|.|-_ in 100 Years of EE

a shift from hands-on and practical emphasis to
engineering science and analytical emphasis

a shift to outcomes-based education and
accreditation

a shift to emphasizing engineering design

a shift to applying education, learning, and social-
behavioral sciences research

a shift to integrating information, computational, and
communications technology in education

Froyd, Wankat, and Smith (2012)
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Five Major Shifts
in 100 Years of EE

5. ashift to integrating ICT in education
e content delivery: television, videotape, and the Internet
e programmed instruction: individualized student feedback
* personal response systems (clickers)
e computational technologies

* intelligent tutors: second phase of individualized student
feedback

e simulations

* games and competitions
 remote laboratories

e grading

Froyd, Wankat, and Smith (2012)
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L &8  TheRole of the Laboratory
Fi= in Undergraduate EE
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* The Fundamental Objectives of Engineering Instructional
Laboratories

'I
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Objective 1: Instrumentation
Objective 2: Models Objective 9: Safety

Objective 3: Experiment Objective 10: Communication
Objective 4: Data Analysis e Objective 11: Teamwork
Objective 5: Design Objective 12: Ethics in the Lab
Objective 6: Learn from Failure <+ Objective 13: Sensory Awareness
Objective 7: Creativity

Objective 8: Psychomotor

Feisel and Rosa (2005)
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Different lab environments for
performing experiments in STEM
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Virtual Instrument Systems

in Reality (VISIR
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Virtual Instrument Systems
in Reality (VISIR
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'[:‘.? VISIR Laboratories

 University of Deusto, Spain
« FH Campus Wien University of Applied Sciences, Austria

 Blekinge Institute of Technology, Sweden

 Carinthia University of Applied Sciences (CUAS), Austria
« School of Engineering — Polytechnic of Porto, Portugal

« National University for Distance Education, Spain

* Indian Institute of Technology Madras, India

« Batumi Shota Rustaveli State University, Georgia
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The GOLC award 2015

Global Online Laboratory Consortium

= GOLC

"
2015 Online Lab Award

The GOLC Online Laboratory Award 2015 in the category

,Remote Controlled Lab"

is presented to

VISIR (Virtual Instrument Systems in Reality)

Submitted by:

Ingvar Gustavsson, Gustavo Alves, Thomas Fischer, Javier Garcia Zubia, Felix
Garcia, Manuel Castro

Awarded during the 12th International Conference on Remote Engineering and Virtual
Instrumentation (REV2015) in Bangkok, Thailand
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Abul K. M. Azad MicHael E. Auer
President Secretary General




] & From Erasmus+ ...
SiPi= ... to VISIR+

* Erasmus+ is the EU Programme in the fields of
education, training, youth and sport for the period
2014-2020.

 KEY ACTION 2: Cooperation for Innovation and the Exchange
of Good Practices

e Capacity Building in the field of higher education

* Giving the presented background a proposal was
submitted

* Educational Modules for Electric and Electronic Circuits
Theory and Practice following an Enquiry-based Teaching and
Learning Methodology supported by VISIR
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* PhET Interactive Simulations, from the University of
Colorado, US, reports over one hundred million
(100,000,000) simulations delivered in 2013, after a
time period of approx. 10 years.

-

* VISIR registered thirteen thousand accesses (13,000) in
2015, for a period of approx. 8 years [11].
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.. VISIR+

“ Allow more students to perform more experiments”

g
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... PILAR
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“ Allow more students to perform all experiments”

.
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Thanks for your attention! Gustavo Alves

gca@isep.ipp.pt
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