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The first university in the —
Hispanic world “ S |

« The University of Salamanca, which was

founded in 1218 by Alfonso IX of Ledn, is Ao it
considered to be the oldest of existing g e el i1

1 1 141 : Vtculmen teneas:fubeundimillelabores. Ty
Ibe rO'Amer]Can U niversi t] es Raraquidam res eft:at preciofa tamen. i
Maiores maiora petant:mihi parnafecuto LY
Sufficiat pueris primaelementadare.
Illamodofine queis non conftatfermo latinus. { i
Etqueefifpernas:mox habeare rudis.

« From the beginning, the University of
Salamanca has been oriented to
establish connections with other
centers of higher education, achieving _
its international status when the _ x
Spanish Crown founded the first
Universities of the American continent

« Its statutory framework inspired 80% of
Latin-American Universities, which i
consider the University of Salamanca as L ]
their Alma Mater L
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Eighth Centenary

It celebrated the commemoration of its eight centuries in 2018




STEM in the University
of Salamanca



s || B Members
* |ts 30,000 students and 2,500 teachers approximately make
it an average-sized university

« With 1,750 full-time teachers, more or less, the staff is divided 50%
related to Social and Legal Sciences and Arts and Humanities and

50% STEM disciplines (Engineering and Architecture, Health
Sciences, Sciences) mREII
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e |t is the third University in Spain as far as attracting
students from other regions is concerned

* Indeed, more than half of its students come from outside
the boundaries of Castilla and Leon, a percentage that is

steadily growing
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It is the first University considered as International Campus of Excellence
regarding the Spanish Language

3 International cultural centers

13 Research Institutes (4 non-STEM; 8 STEM; 1 Interdisciplinary)
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1,100 Erasmus students (number 12 in Europe)

14% of our doctorate students are of European origin, and 35%
are from other regions worldwide, especially Latin-America

7,000 foreign students enrolled in our International Courses
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62 enterprises (most of them with a technological background)
823 employees
5M € per year in competitive funds

o @ (IENTIFIC
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The Spanish Centre for Pulsed Lasers was established in December 2007 as a
Consortium composed of the Ministry of Economy, Industry and Competitiveness
(former Ministry of Science and Education), the Regional Government of Castilla 'y
Ledn, and the University of Salamanca

The main founding objectives of the Consortium are

* To design, build and operate a Petawatt laser in Salamanca

* To develop ultrashort pulses technology in Spain

* To make important advances in compact and intense laser technology

* To promote the use of this technology at several fields: Physics, Engineering,
Biology, Medicine, etc.

e To open the facility to the national and international scientific community

https://www.clpu.es/en



https://www.clpu.es/en

222222222

Some STEM research
lines and projects in the
University of Salamanca



B sy Virtual Alliances for Learning
[ s Society
(VALS Project)

 European project for building knowledge alliances
between Universities and Companies across
Europe with the aim of facing real business
problems through an open innovation approach
based on using and developing open software
solutions

 Supported by

 European Union. Lifelong Learning Programme (Sub-
Programme Erasmus-Knowledge Alliances)

 Duration: November 2013 — February 2016



oy Virtual Alliances for Learning
Society
(VALS Project)

Knowledge alliances among the entities (both
from Academic and Business)

The most interesting VALS innovation is about the
definition of a system of virtual placements for
students in companies

 Entrepreneurship skills promotion

e Definition of new teaching / learning methods

Development of the Semester of Code

 Semester in which one the students have their
placements in companies and foundations related to
open software

* Virtual placements (telework)

 Involved academic tutors (from the universities) and
mentors (from the businesses



@ s Virtual Alliances for Learning
(VALS Project)

mOZilla The Apache Softwar;

FOUNDATION Foundation

s

\ ,;._ > _J.° JetPropulsion Laboratory
California Institute of Technology

More information: http://virtualalliances.eu/

(Garcia-Pefialvo et al., 2014a, 2014b, 2015b, 2016a, 2016b)


http://virtualalliances.eu/

bl TACCLE 3 - Coding

European project that aims to support Primary School and
other teachers who want to teach Computing to 4 - 14 year
olds. It equips classroom teachers with the knowledge and
the materials they need by developing a website of ideas
and resources together with in-service training courses and
other staff development events

Funded by the European Union Erasmus + KA2 Programme
(Ref. 2015-1-BE02-KA201-012307)

Duration: September 2015 — October 2017



bl TACCLE 3 - Coding

To equip fellow classroom teachers, whatever their level
of confidence, with the knowledge and the materials they
need to teach coding effectively

To develop a website of easy-to-follow and innovative
ideas and resources to aid teachers in teaching coding. It
will also include a review of the current academic
research and an overview of the resources currently
available for teaching coding

To provide national and international in-service training
courses and other staff development events to help
support and develop confidence and competences in
teaching coding
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TACCLE 3 - Coding

IDEAS AND RESOURCES KEEP IN TOUCH

Taccle 3 Coding is a project funded under Erasmus+ that supports Primary School and other teachers who want 1o
teach Computing 10 4 - 14 year oids. Taccle 3 will equip classroom teachers with the knowledge and the materials
they noed by developing & wobsite of ideas and rosources fogethor with inservice training courses and other staff
davelopment avents

Many European countries are introducing Computing as a core curriculum subject. Some have aiready done $0;
others are intending to. Invitably the detail of the curricula will be differont in cach country but thero is a
substantial overiap - most all of the curricuia availabie so far Inciude coding/programming, control fechnology and

Click on Idoas and Resources or choose from the dropdown above to find curriculum linked resources for
toachers in your language.

Al AR,  \ PRl

NEWS ©)

# Leaming Futures @ Ynysowen Community Primary
3 monttes ago wan School use Sketch up to design their
own e-portiolios
PR # vioh Quaity Resources ¢ mcniths ago wid

CODING IN ACTION

7
-
A © Ysgol Beyn Elian pupils coding
music with Sonic P

# Salamanca Meeting

@ Bryn Deri Primary School use
Scratch to leam maths,

# monis ago weh

# First stops in Taccied

5 200 wan .

# MaKeyMaKey Workshops st
Tonypandy Primary

10 months g0 e

THE TACCLE BRAN

Taccle

Taccle2

eLsaming for Primary Teachers

oLoarming for STEM Teachers

eLsaming for Creative and Performing Arts
eLeaming for Teachers of Key Competences
eLeaming for Humanises Toachers

Training Courses

#TACCLE3

4 cays g0

RT @angelarees: Such a good fedublog
A.co/SBEZEWMQOW lots of great #coding
#computing ideas and resources faccie3

<caysago
AT @babi_tech: So much useful research here on
chikiren Interacting with computers from
@ChICIGroup A.co/KkeSBNOgAE °) #Taccied #Ba

18 days ago

Join the @ Taccled malling list and share the ways
you teach #coding in your classroom
R.coQatVwjouom

More information:
http://www.taccle3.eu/

(Garcia-Pefialvo, 2015, 20163;
Garcia-Penalvo et al., 2016c;
Garcia-Penalvo & Mendes,
2018)
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WYRED: netWorked Youth Research for Empowerment in the
Digital society

Project coordinator: Dr. Francisco José Garcia-Penalvo

Call: European Union. Horizon 2020 Programme. Call H2020-5C6-
REV-INEQUAL-2016-2017/H2020-SC6-REVINEQUAL-2016

Reference: 727066
Duration: 1/11/2016 —31/10/2019




WYRED

Objectives

* to provide a framework in which children and young people can articulate and explore
their perspectives and interests in relation to digital society

e to provide a platform from which children and young people can communicate their
perspectives to other stakeholders effectively through innovative engagement processes.

* to engage children and young people in a generative research cycle involving networking,
dialogue, participatory research and interpretation

* to generate a diverse range of outputs, critical perspectives and other insights that can
inform policy and decision-making in relation to children and young people’s needs in
relation to digital society

* to make this process continuous and sustainable
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Wyred is about empowering young people, by trusting them and listening to them.

What we do is bring them together, they talk to find out what issues matter most.
Then they explore the issues more deeply in projects, looking for solutions, and
better understanding Finally they share what they have discovered, with society,

with those who make decisions.
We guide them, they grow and realise their voice can be heard, and play a more
active role in society.

And society, and policy, find out what really matters to young people
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Stakeholders, Children & Young People

3. RESEARCH

In the third stage children and young
people design and carry out social
research projects to EXPLORE these
questions, and find answers,
together or individually.
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<« C | & Esseguro | hitps://platform.wyredproject.eu/projects

Para sccoder ripida a una pdging, arrdstrala a osta barra do mareadores

HOME

WYRED

The platform for the young

COMMUNITIES  PROJECTS  EVENTS ~ USER ACCOUNT ~

More information:
https://wyredproject.eu

Public projects

Inclusion Questionnaire

Public projects: 89
Private projects are only available inside the private communities in which they are developed.
e pres r r
= (Garcia-Holgado & Garcia-
Language Sortby Order

D D D e Pefialvo, 2018, Garcia-
' N s Pefalvo, 2016c,

P DL W\ P ) cp

FOMO EXim=r

—EE T E— 201?; Garcia-Pefialvo &
B Duran-Escudero, 2017;
i\ Garcia-Penalvo & Garcia-
Holgado, 2019; Garcia-

Wouldn't it be great when our world In a short text Romca - a dog = Young people are taking over the roles ~

looked like the symbolic picture for the explains that it is a living being. having This projoct aime at roduction food of experts in the topic of stress and Pe n a I VO & Ke a rn e 2 O 1 6 -
environmaont projoct? In fact, wa are tha right to ba treated properly by waste In formutating an appeal to the are asked in a radion intorvies (mp:i) y’ LR
far away from there. humans. EU. It is suggostod how stross can be dealt wirh In

cyerycoy o Garcia-Penalvo et al., 2018,
2019c, 2019d)

% (wro) ««5») 8
@/ () .
—EiL

Atits birthplace This is a poorn about tho dangers of Did you know that in 2018 China



https://wyredproject.eu/

® L PROgressive Visual DEcision
Making for Digital Humanities

PROVIDEDH

PROgressiQaVlsual DEcision Making for Digital Humanities

 Project coordinator: Dr. Roberto Therdén Sanchez

e Call: MINECO. Acciones de Programacion Conjunta Internacional,
del Programa Estatal de |1+D+| Orientada a los Retos de la

Sociedad, en el marco del Plan Estatal de Investigacion Cientifica
y Técnica y de Innovacion 2013-2016

e Reference: PCIN-2017-064

 Duration: 31/12/2017 —31/12/2020
(Benito-Santos & Therdn, 2019)



o PROgressive Visual DEcision
Making for Digital Humanities

In the recent years, with the pervasiveness of computers and a great variety
of electronic devices connected to the Internet, Digital Humanities (DH) as a
research field has experienced a great transformation that has permitted the
completion of very ambitious projects with large impact in the society beyond
the academia

This project aims to provide visual interactive tools that convey the degree of
uncertainty of the datasets and computational models used behind, designed
to progressively adapt the visualizations to incorporate the new, more
complete or more accurate data

The project would not take only into account scholars, since it is most relevant
in DH the fact that the role of citizens has changed enormously

We live in a society that has democratized science, and the number of
projects in which the contribution of citizens, either producing or using digital
resources, has exploded

The experience gained in other areas of science in which the intervention of

computing has been much deeper and constant will be analysed and adapted

to the case of humanities. Specially, regarding infrastructures, frameworks,

hmodels and tools that can be standardized for the different disciplines in the
umanities



RoboSTEAM

Integrating STEAM and computational thinking development by usin

g robotics and physical devices
Acronym
RoboSTEAM

Funding
European Union. Erasmus+ KA2 - Cooperation and Innovation for Good Practices.
Strategic Partnerships for school education

Reference
2018-1-ESO1-KA201-050939
Juration More information:
2 years, 01/10/2018 to 30/09/2020 -
http://robosteamproject.eu/
BUdget (Conde-Gonzélez et al., 2019; Fernandez-Llamas
204.620€ & Conde-Gonzalez, 2019; Garcia-Pefialvo, 2019b;

Gongalves et al., 2019a)


http://robosteamproject.eu/

B | g RoboSTEAM Schools
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RoboSTEAM Universities

ST

Karlsruher Institut fiir Technologie EASTERN FINLAND

d
- VNiVERSiDAD
P SALAMANCA

l INSTITUTO POLITECNICO
DE BRAGANCA .



= b RoboSTEAM Objectives

* Main objective

* Definition of a knowledﬁe base to facilitate integrating STEAM
and computational thinking by using robots

e Subobjectives
* Analyse the different existing activities that deal with STEAM
integration

* Define some challenges and instruments to facilitate STEAM
integration and computational thinking development

* Define metrics to evaluate both the integration and the
competence development

 Establish guides for the definition of integration STEAM
challenges by using PD&R

* Define educational resources for in-service teachers and future
teachers

 Establish ways of collaboration between robotic companies and
educational institutions

 Publish the obtained results in order to involve other
educational institutions of the same and different contexts
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* This require
* Experimenting with STEAM integration projects that help
learners to develop computational thinking by
using/programming PD&R in pre-university education
environments

e To achieve this
* Exchange in the European context of experiences related to this
topic
* Challenges and tools
* Analyse results
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stem Project information

Building the future of Latin America: engaging
women into STEM

Acronym
W-STEM
Funding body

European Union. ERASMUS + Capacity-building in Higher Education Call
for proposals EAC/A05/2017

Reference
598923-EPP-1-2018-1-ES-EPPKA2-CBHE-JP
Dates
3 years, 15/01/2019 too 14/01/2022
More information:
Budget https://wstemproject.eu/
862.268€

(Garcia-Holgado et al., 20193, 2019b;
Garcia-Penalvo, 2019c, 2019d)


https://wstemproject.eu/
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stem (Objetives

* Improve strategies and
mechanisms for attracting,
accessing and guiding women in
Latin America in STEM higher
education programs

« W-STEM aims to guarantee the
transformation of the current
situation in Higher Education Photo by Bradievtiook o Fexes
Institutions in Latin America



https://www.pexels.com/@bradley-hook-27314?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/sky-woman-clouds-girl-123335/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://goo.gl/VbUxCx

University of
Salamanca promotes

STEM



unidad

de cultura
cientifica
einnovacion
UNIVERSIDAD DE SALAMANCA

http://culturacientifica.usal.es



http://culturacientifica.usal.es/

1 unidad

\ decultura

cientifica

einnovacion

Objective :
UNIVERSIDAD DE SALAMANCA

Managing and coordinating the dissemination and
scientific culture initiatives that arise in any area of the
University, covering all branches of knowledge and
offering service to all agents that generate knowledge
and innovation (centres, departments, institutes,
research groups, researchers, etc.)
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Scientific Culture & Innovation Unit

=b unidad

de cultura
cientifica
einnovacion

Actions

* Showing the scientific and technological potential of the University of
Salamanca in its VIII Centenary

* Promoting the scientific vocations in all educational stages, with special
attention to girls and young women and university students in the STEM
studies

* Extending the scientific and technological cultural activity produced at
the University of Salamanca outside the local area by collaborating with
rural, regional and national agents through shared projects such as
exhibition itineraries and dynamization of specific activities in these
environments
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Scientific Culture & Innovation Unit

= unidad

\ decultura
cientifica
einnovacion

Activities

* International Day of Women and Girls in Science




Activities

=b unidad

de cultura

cientifica

einnovacion

* International Day of Women and Girls in Science

Different events and activities http://saladeprensa.usal.es/node/111832
Research Speed Dating with research women
Breakfast of research women of the University of Salamanca

Exhibition "Female milestones in the biomedical sciences”
& Solew eV Cale’ )

Exhibition “Woman had to be!” =
Scientists in the classrooms

Etc.



http://saladeprensa.usal.es/node/111832

Medialab USAL

* More related to STEAM than STEM
* |t means an open space for art, technology and society

* An approach to open science throughout the social
Innovation

& MEDIALAB USAL

http://medialab.usal.es/



http://medialab.usal.es/
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Medialab USAL

&) MEDIALAB USAL
Activities

e Pechakucha Night Salamanca

e PechaKucha 20x20 is a simple presentation format where you
show 20 images, each for 20 seconds. The images advance
automatically and you talk along to the images

« MEDIALAB USAL organizes pechakucha events to present
projects, ideas and innovative experiences of the University
researchers

* Several Pechakucha events on science have been organized. The
last PechaKucha Night was last May 24. The event was focused
on STEM

* Seven speakers participated (physicists, statisticians,
mathematicians, environmentalists, engineers, etc.)



g Medialab USAL

& MEDIALAB USAL
Activities

e Pechakucha Night Salamanca
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Medialab USAL

&) MEDIALAB USAL

Activities

* 3D Printing Workshops

One of the objectives of MEDIALAB USAL is to promote the use of
technology in the University and in society

MEDIALAB USAL organizes workshops and activities on various
technologies, such as 3d printing, Arduino, etc.

In the 3D printing workshops MEDIALAB USAL teaches how to use
these printers in academic and professional projects

It is very related to computational thinking. In this regard, GRIAL
research group is participating with the National Association for
Computers in Education (ADIE) and the National Scientific Informatics
Association (SCIE) to define an Informatics curriculum for pre-

university students in Spain (Garcia-Pefialvo & Cruz-Benito, 2016, Garcia-Pefialvo et al.,
2017; Llorens-Largo et al., 2017; Velazquez-lturbide, 2018; Velazquez-lturbide et al., 2018)



—— W Medialab USAL
Q) MEDIALAB USAL
Activities

* 3D Printing Workshops

Y —
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&) MEDIALAB USAL
Activities

* Augmented reality sandbox: a platform for educative
experiences

* A collaborative and interdisciplinary project developed in
MEDIALAB USAL

* The goal is to make teaching mathematics and natural sciences
easier for elementary school children

* This project uses the Augmented Reality to implement a
resource for the teaching of mathematics and natural sciences.
This installation uses an infrared camera to read the three-
dimensional surface of the sand and then draw on it contours

and bodies of water that are transformed when the user
interacts with the sand



s Medialab USAL

& MEDIALAB USAL
Activities

* Augmented reality sandbox: a platform for educative
experiences




Women in STEM

e Prof. Dr. Dolores Pereira Vice-president of the

Association of Women in Research and ",
Technology http://www.amit-es.org &M’T

* Collaboration with WomenTechmakers, a community
which organizes Women Techmakers events and works
to increase an environment of inclusivity in STEM areas
https://gdgsalamanca.com http://wtm.gdg.es

) GDG Salamanca [N]

\Women Techmakers



http://www.amit-es.org/
https://gdgsalamanca.com/
http://wtm.gdg.es/
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e Teaching innovation projects such as a pilot experience
to include the gender perspective in STEM careers
(Garcia-Holgado et al., 2017, 2018, 20193, 2019b,
2019c¢)
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The exact age when girls lose interest in science and math .
A new European survey commissioned by Microsoft found that young girls ey
become interested in these subjects around the age of 11 and then quickly - T %
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PIIECYL 2019

Sexta edicion Premios de
Investigacion e Innovacion en
ESO, Bachillerato y
Formacion Profesional

VACion.

Qué son

PIIECYL se organiza con el fin de incentivar la realizacién de
proyectos de investigacién e innovacion mediante el
reconocimiento oficial de los alumnos autores de aquellos
que merezcan especial consideracién. Para mas
informacién sobre estos premios, haz click agui.

Donde y Cuando

La Exposicién asociado a los VI Premios de Investigacion e
Innovacién en ESO, Bachillerato y Formacién Profesional
tendrd lugar en la Facultad de Ciencias de la Universidad de
Salamanca, el dia 10 de abril de 2019.

STEM recognition

Participantes

Alumnado que esté cursando ESO, bachillerato o formacién
profesional en centros educativos de la Comunidad de
Castilla y Leén. Los alumnos participan de forma individual
o colectiva, en este Ultimo caso, con hasta un maximo de
tres personas.

[INWOR  COMITES

PROGRAMA ACTAS CONTACTO

Actas

Las Actas de los Premios en formato PDF son de dominio
publico a través de la licencia Creative Commons “BY-NC~
ND 4.0 Internacional’. El envio de comunicaciones supone la
aceptacién y constancia de esta normativa de publicacién.

https://piiecyl.usal.es/



https://piiecyl.usal.es/

f Connecting with pre-university

students

* Science Research/Excellence High School Diploma

Vaguada de la Palma High School in collaboration with the
University of Salamanca

With the aim of favouring a rigorous, orderly and critical
scientific mentality and providing a closer relationship
between teachers and students in order to carry out a joint
research

Project-based learning methodology
From 2014-2015 (five editions)
71 projects developed in these years

http://www.iesvaguada.com/oferta/bie.html



http://www.iesvaguada.com/oferta/bie.html
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STEM divulgation
* Experience University — xpenenca
Post-graduate Science itinerary @%\
e Starting in 2017-2018 academic course

* The most demanded itinerary of the programme
e 75 enrolled students

* Age average 62, the youngest 55 years old and the oldest 75 years
old

* A very heterogeneous group (people with basic studies,
housewives, firemen, doctors, primary school teachers, nurses, etc.)

 Syllabus (40 hours organized in 1.5-hour sessions)
* Maths
e Chemistry and Chemistry Engineering
* Physics
e Biology
* Computer Science
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STEM divulgation

e Events about technology in collaboration with the GDG
Salamanca, the Faculty of Sciences or the students
delegations

* Android Day http://android2015.gdgsalamanca.com
* Design&Tech (three editions) http://design.gdgsalamanca.com
* GeekUSAL https://sites.google.com/usal.es/geekusal

e Collaboration with ”"Pint of Sciences” Festival
since 2016

NTOF
ik


http://android2015.gdgsalamanca.com/
http://design.gdgsalamanca.com/
https://sites.google.com/usal.es/geekusal
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e STEM divulgation .

e Collaboration in workshops with
children in rural areas “Con
Ciencia de Pueblo” (2017)

e Sciences week in INCYL with
exhibitions, workshops and
other activities (2016)

* Educational Workshops
about “Discover your DNA” or
“Reveal your fingerprint as in
CSI”

* Brain Awareness Week
organized by INCYL since 2012

INSTITUTO DE
NEUROCIENCIAS
CASTILLAY LEON

e B 5 12103 18/03
(seven editions) ZEE A Semana Mundial del

+ http://tv.usal.es/videos/3013/la- im0 Cerebro

semana-del-cerebro-en-el-incyl

* http://saladeprensa.usal.es/node/
112276

NCA



http://tv.usal.es/videos/3013/la-semana-del-cerebro-en-el-incyl
http://saladeprensa.usal.es/node/112276

STEM divulgation

* The University of Salamanca recovers one of the most
important collections of Eocene vertebrates in Europe

* The paleontological collection of the Turtles Room in the
Faculty of Sciences renews its contents and exhibition space
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STEM and beyond



An interdisciplinary approach

 An example of this is the Research Institute for
Educational Sciences (IUCE - https://iuce.usal.es/)

* |ntegrating research groups from
Education

Communication

Computer Science

* Medicine
* It promotes an interdisciplinary .\
PhD Programme so called
Education in the Knowledge Society I “ ce

(https://knowledgesociety.usal.es/) ;NsTiTVIO VNIVER SiTAR i0
DE CiENCiAS DE LA EDVCACION

iuce.usal.es
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